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CONTENTS OVERVIEW 

For ease of use for our customers, Integrated Device Technology provides four separate data books: 
High-Performance Logic, Specialized Memories and Modules, RISC and RISC SubSystems, and Static 
RAM. 

lOT's 1994 Logic Data Book is comprised of new and revised data sheets on Double-Density 5V logic 
products, Octal 5V Logic products, CMOS-Level Output, 3.3V Logic products, Clock Management 
products, and Complex Logic products. Also included is a current packaging section for the products 
included in this book. 

The 1994 High-Performance Logic Data Book's Table of Contents contains a listing of the products 
contained in this data book only (in the past, we have included products that appeared in other lOT data 
books). The numbering scheme for the book is consistent with the 1990-92 data books. The number at 
the bottom center of the page denotes the section number and the sequence of the data sheet within that 
section, (i.e., 5.5 would be the fifth data sheet in the fifth section). The number in the lower right-hand corner 
is the page number for that particular data sheet. 

Integrated Device Technology, Inc. is a recognized leader in high-speed CMOS technology and 
produces a broad line of products. This enables us to provide a complete CMOS solution to designers of 
high-performance digital systems. Not only do our product lines include industry standard devices, they 
also feature products with faster speeds,lower power, and package and/or architectural benefits that allow 
designers to significantly improve system performance. 

To find ordering information: Ordering Information for all products in this book appears in Section 
1, along with the Package Outline index, Product Selector Guides, Ordering information, and Standard 
Logic Timing Diagrams. Reference data on our Technology Capabilities and Quality Commitments is 
included in separate sections (2 and 3, respectively). 

To find product data: Start with the Table of Contents, organized by product line (page 1.2), or with 
the Numeric Table of Contents (page 1.4). These indexes will direct you to the page on which the complete 
technical data sheet can be found. Data sheets may be of the following type: 

ADVANCE INFORMATION-contain initial descriptions (subject to change) for products that are in 
development, including features and block diagrams. 

PRELIMINARY-contain descriptions for products soon to be, or recently released to production, 
including features, pinouts, and block diagrams. Timing data are based on simulation or initial character­
ization and are subject to change upon full characterization. 

FINAL-contain minimum and maximum limits specified over the complete supply and temperature 
range for full production devices. 

New products, product performance enhancements, additional package types, and new product 
families are being introduced frequently. Please contact your local lOT sales representative to determine 
the latest device specifications, package types, and product availability. 
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LIFE SUPPORT POLICY 
Integrated Device Technology's products are not authorized for use as critical components in life support devices or systems 
unless a specific written agreement pertaining to such intended use is executed between the manufacturer and an officer of lOT. 
1. Life support devices or systems are devices or systems which (a) are intended for surgical implant into the body or (b) support 

or sustain life and whose failure to perform, when properly used in accordance with instructions for use provided in the 
labeling, can be reasonably expected to result in a significant injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected 
to cause the failure of the life support device or system, or to affect its safety or effectiveness. 

Note: Integrated Device Technology, Inc. reserves the rightto make changes to its products or specifications at any time, without notice, in order to improve 
design or performance and to supply the best possible product. lOT does not assume any responsibility for use of any circuitry described other than the circuitry 
embodied in an lOT product. The Company makes no representations that circuitry described herein is free from patent infringement or other rights of third 
parties which may result from its use. No license is granted by implication or otherwise under any patent, patent rights or other rights, of Integrated Device 
Technology, Inc. 

The lOT logo is a registered trademark and BiCameral, BurstRAM, BUSMUX, CacheRAM, DECnet, Double-Density, FASTX, Four-Port, FLEXI-CACHE, 
Flexi-PAK, Flow-thruEDC, IDT/c, IDTenvY, IDT/sae, IDT/sim, IDT/ux, MacStation, MICROSLlCE, Orion, PalatteDAC, REAL6, R3041 , R3051 , R3052, 
R3061 , R3721 , R4600, RISCompiler, RISControlier, RISCore, RISC Subsystem, RISC Windows, SARAM, SmartLogic, SyncFIFO, SyncBiFIFO, SPC, 
TargetSystem and WideBus are trademarks of Integrated Device Technology, Inc. 
MIPS is a registered trademark of MIPS Computer Systems, Inc 
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ORDERING INFORMATION 

FCTXXX,FCTXXXT 
IDT74 FCT 2 240 T p 

Temp. Range Family Device Type Speed Output Package Process 

74 = Com'l Std: O°C to +70°C 
Com'l 3.3V: -40°C to +85°C 

54 = Mil: -55°C to 125°C 
49 = Com'l Std: O°C to +70°C 

Com'l 3.3V: -40°C to +85°C 
Mil: -55°C to +125°C 

29 = 29FCTXXX functions only: 
Com'l Std: O°C to +70°C 

Com'l 3.3V: -40°C to +85°C 
Mil: -55°C to +125°C 

Blank = Standard 
2 = Balanced Drive 1-____ -1 

3= 3.3V 
4 = 3.3V to 5V Translator 

I I Blank = Comm 
~B = Mil-STD-883, Class B 

P = Plastic DIP 
D =CERDIP 
E =CERPACK 

'-----l L = Leadless Chip Carrier 
SO = Small Outline IC 
PY=SSOP 
Q=QSOP 

I----------l T = TTL output 
Blank = CMOS output 

Device number 1----------1 
Blank 

FCT16XXX, 16XXXT (Double Density) 

74 = Com'l: -40°C to +85°C 
54 = Mil: -55°C to +125°C 

Blank = High Drive 
64mA /-32mA (IOliloH) 

2 = Balanced Drive 

IDT74 FCT16 2 
Temp. Range Family 

~ 

24mAl-24mA (IOliloH) 1-______ .-1 
3 = 3.3V 

4 = 3.3V to 5V Translator 
6 = Light Drive 

Bus Hold (H) 

Device number 

'------------1 A B 
C 

240 PV 
Device Type Speed 

T 

Output 

Pi'" P~ ~1~~'Ii!1;'':;'' ,,~, B 

1.4 

PA=TSSOP 
PV = Shrink Small Outline IC 
E = CERPACK (Mil pkg only) 

L--------l T = TTL output 
Blank = CMOS output 

Blank 
A 

1--________________ -4 B 
C 
E 



NON-FCT DEVICES 

IDT 7381L 

Device Type 

ORDERING INFORMATION 

20 G 
Speed Package 

Blank = Com'l: O°C to +70°C Non-FCT ',,"00 ""mb"~ 
Temp Ran~1 Process 

B = Mil-STD-883, Class B: -55°C to +125°C 

D= CERDIP 
P = Plastic DIP (PDIP) 
J = PLCC 

Blank = Std 1-----'(....;....) ----' 

L= LCC 
(.) PQF = Plastic Quad Flat-Pack 

L-_____ -j G = PGA 
C = Sidebraze DIP 
TC = Thin Sidebraze DIP 
C = Topbraze DIP 
Y = SOIC J-Bend (SOJ) 

• Please refer to table below for speed and package availability. 

NON-FCT DEVICE REFERENCE TABLE 

Speed 

Device Commercial Military Package 

49C402 Std. A B Std., A, B PGA PLCC 

49C460 Std. ABC D Std., A, B, C, D PGA PLCC 

49C465 Std. A Std., A PQF PGA 

49C466 Std. Std. PQF, PGA 

7210L 25 35 45 55 65 30,40,55,65,75 PGA PDIP PLCC Toobraze 

7216L 20 25 35 45 55 65 25,30,40,55,65,75 PGA PDIP PLCC Toobraze 

7217L 20 25 35 45 55 65 25,30,40,55,65,75 PGA, PDIP, PLCC, Topbraze 

7381L 2025 30 40 55 25 30 35 45 65 PLCC PGA 

73720 Std. Std. PQF, PLCC 

1.4 2 



lOT PACKAGE MARKING DESCRIPTION 

PART NUMBER DESCRIPTION 
lOT's part number identifies the basic product, speed, 

power, package(s) available, operating temperature and 
processing grade. Each data sheet has a detailed description, 
using the part number, for ordering the proper product for the 
user's application. The part number is comprised of a series 
of alpha-numeric characters: 

1. An "lOT" corporate identifier for Integrated Device 
Technology, Inc. 

2. A basic device part number composed of alpha-numeric 
characters. 

3. A device power identifier, composed of one or two alpha 
characters, is used to identify the power options. In most 
cases, the following alpha characters are used: 
"S" or "SA" is used for the standard product's power. 
"L" or "LA" is used for lower power than the standard 
product. 

Example for Monolithic Devices: 

lOT xxx ... xxx xx X .. X x ... x 

'Field Identifier Applicable To All Products 

ASSEMBLY LOCATION DESIGNATOR 
lOT uses various locations for assembly. These are 

identified by an alpha character in the last letter of the date 
code marked on the package. Presently, the assembly 
location alpha character is as follows: 

A = Anam, Korea 
I = USA 
P = Penang, Malaysia 

4. A device speed identifier, when applicable, is either alpha 
characters, such as "A" or "8", or numbers, such as 20 or 
45. The speed units, depending on the product, are in 
nanoseconds or megahertz. 

5. A package identifier, composed of one or two characters. 
The data sheet should be consulted to determine the 
packages available and the package identifiers for that 
particular product. 

6. A temperature/process identifier. The product is available 
in either the commercial or military temperature range, 
processed to a commercial specification, or the product is 
available in the military temperature range with full 
compliance to MIL-STO-883. Many of lOT's products 
have burn-in included as part of the standard commercial 
process flow. 

7. A special process identifier, composed of alpha characters, 
is used for products which require radiation enhancement 
(RE) or radiation tolerance (RT). 

Special Process 

Processrremperalure' 

Package' 

Speed 

Power 

Device Type' 

2507 drw 01 

MIL-STD-883C COMPLIANT DESIGNATOR 
lOT ships military products which are compliantto the latest 

revision of MIL-STD-883C. Such products are identified by a 
"C" designation on the package. The location ofthis designator 
is specified by internal documentation at lOT. 

1.5 

EXAMPLE FOR SUBSYSTEM MODULES 
See Ordering Information (section 1.4), page 2. 



TEST CIRCUITS AND WAVEFORMS 
FCTXXX, FCTXXXT, FCT16XXXT - 5V FAMILIES 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 0--.7.0V 

soon 

SET-UP, HOLD AND RELEASE TIMES 

DATA zxt: ~ -3V 
INPUT 1.SV 

tsu - OV 

TIMING -=====*=t:===-=- 3V INPUT _ 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 
SYNCHRONOUS CONzztTROL ( 

PRESET ~~---I7--j,lr-t-v""V~"O' - 3V 
CLEAR 1.SV 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

3V 
SAME PHASE l.SV 

INPUT TRANSITION 
OV 

OUTPUT 
VOL 

OPPOSITE PHASE 
3V 

INPUT TRANSITION 1.SV 
OV 

1.6 

SWITCH POSITION 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 
CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-L~ =t ~ PULSE --

HIGH-L~-HIGH OW __ 
PULSE 

1.SV 

1.SV 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH 
SWITCH 
OPEN 

OV 



TEST CIRCUITS AND WAVEFORMS 
FCT3XXX AND FCT163XXX - 3.3V FAMILY 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee 

50pF 

6V 

• Open 

I GND 
5000.,.. 

Test 

Open Drain 
Disable Low 
Enable Low 

Disable High 
Enable High 

All Other tests 

DEFINITIONS: 

Switch 

6V 

GND 

Open 

CL= Load capacitance: includes jig and probe capacitance. R T li 5000 
.lC L RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH 
DATA yyjr I - 3V 

INPUT ~j.tsu - bJV LOW-HIGH-LOW 

TIMING --====~~~~===-=- 3V PULSE INPUT _ 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V HIGH-LOW-HIGH 

ETC. - OV PULSE 
SYNCHRONOUS CONzxtTROL ( 

PRESET , - 3V 
CLEAR 1.5V 

CLOCK ENABLE ts OV 

tw~ 1.5V 

1.5V 
'----

ETC. 

PROPAGATION DELAY ENABLE AND DISABLE TIMES 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3V 
1.5V 
OV 

VOL 

3V 
1.5V 
OV 

1.6 

OUTPUT 
NORMALLY 

ENABLE 

HIGH __ ----" 

DISABLE 

3V 

1.5V 

OV 

3V 

VOL 

VOH 

OV 

2 



TECHNOLOGY AND CAPABILITIES 





SECTION 2 
TECHNOLOGY AND CAPABILITIES 

TABLE OF CONTENTS 

TECHNOLOGY AND CAPABILITIES 
lOT ... Leading the CMOS Future .............. ....... ............. ...... ............................................... ........ ............................ 2.1 
lOT Military and OESC-SMO Program ........... :...................................................................................................... 2.2 
Radiation Hardened Technology .......................................................................................................................... 2.3 
lOT Leading Edge CMOS Technology ................................................................................................................. 2.4 
Surface Mount Technology ................................................................................................................................... 2.5 
State-of-the-Art Facilities and Capabilities ......................... .......... ......................... ..................................... ........... 2.6 
Superior Quality and Reliability................................................................ ..................... ... ... ..... ........... .................. 2.7 

2.0 



IDT ... LEADING THE CMOS FUTURE 

A major revolution is taking place in the semiconductor 
industry today. A new technology is rapidly displacing older 
NMOS and bipolar technologies as the workhorse of the '80s 
and beyond. That technology is high-speed CMOS. Integrated 
Device Technology, a company totally predicated on and 
dedicated to implementing high-performance CMOS products, 
is on the leading edge of this dramatic change. 

Beginning with the introduction of the industry's fastest 
CMOS 2K x 8 Static RAM, lOT has grown into a company with 
multiple divisions producing a wide range of high-speed 
CMOS circuits that are, in almost every case, the fastest 
available. These advanced products are produced with lOT's 
proprietary CMOS technology, a twin-well, dry-etched, stepper­
aligned process utilizing progressively smaller dimensions. 

From inception, lOT's product strategy has been to apply 
the advantages of its extremely fast CMOS technology to 
produce the integrated circuit elements required to implement 
high-performance digital systems. lOT's goal is to provide the 
circuits necessary to create systems which are far superior to 
previous generations in performance, reliability, cost, weight, 
and size. Many of the company's innovative product designs 
offer higher levels of integration, advanced architectures, 
higher density packaging and system enhancement features 
that are establishing tomorrow's industry standards. The 
company is committed to providing its customers with an ever­
expanding series of these high-speed, lower-power IC solutions 
to system design needs. 

lOT's commitment, however, extends beyond state-of-the­
art technology and advanced products to providing the highest 
level of customer service and satisfaction in the industry. 

Manufacturing products to exacting quality standards that 
provide excellent, long-term reliability is given the same level 
of importance and priority as device performance. lOT is also 
dedicated to delivering these high-quality advanced products 
on time. The company would like to be known not only for its 
technological capabilities, but also for providing its customers 
with quick, responsive, and courteous service. 

lOT's productfamilies are available in both commercial and 
military grades. As a bonus, commercial customers obtain the 
benefits of military processing disciplines, established to meet 
or exceed the stringent criteria of the applicable military 
specifications. 

lOT is the leading U.S. supplier of high-speed CMOS 
circuits. The company's high-performance fast SRAM , FCT 
logic, high-density modules, FIFOs, multi-port memories, 
BiCMOS ECl 1/0 memories, RISC SubSystems, and the 32-
and 64-bit RISC microprocessor families complement each 
other to provide high-speed CMOS solutions for a wide range 
of applications and systems. 

Dedicated to maintaining its leadership position as a state­
of-the-art IC manufacturer, lOT will continue to focus on 
m?intaining its technology edge as well as developing a 
broader range of innovative products. New products and 
speed enhancements are continuously being added to each 
ofthe existing product families, and additional productfamilies 
are being introduced. Contact your lOT field representative or 
factory marketing engineer for information on the most current 
product offerings. If you're building state-of-the-art equipment, 
lOT wants to help you solve your design problems. 
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lOT MILITARY AND DESC-SMD PROGRAM 

lOT is a leading supplier of military, high-speed CMOS 
circuits. The company's high-performance Static RAMs, FCT 
logic Family, Complex logic (ClP), FIFOs, Specialty 
Memories (SMP), ECl 1/0 BiCMOS Memories, 32-bit RISC 
Microprocessor, RISC Subsystems and high-density 
Subsystems Modules product lines complement each otherto 
provide high-speed CMOS solutions to a wide range of 
military applications and systems. Most of these product lines 
offer Class B products which are fully compliant to the latest 
revision of Mll-STO-883, Paragraph 1.2.1. In addition, lOT 
offers Radiation Tolerant (RT), as well as Radiation Enhanced 
(RE), products. 

lOT has an active program with the Defense Electronic 
Supply Center (DESC) to list all of IDT's military compliant 

devices on Standard Military Drawings (SMO). The SMO 
program allows standardization of militarized products and 
reduction of the proliferation of non-standard source control 
drawings. This program will go far toward reducing the need 
for each defense contractor to make separate specification 
control drawings for purchased parts. lOT plans to have 
SMDs for many of its product offerings. Presently, IDT has 88 
devices which are listed or pending listing. The devices are 
from lOT's SRAM, FCT logic family, Complex logic (ClP), 
FIFOs and Specialty Memories (SMP) product families. lOT 
expects to add another 20 devices to the SMO program in the 
near future. Users should contact either lOT or OESC for 
current status of products in the SMD program. 

SMO SMO SMO 

SRAM lOT 5962-93177 7206L 5962-88654 54FCT640/A 
5962-92069 72141L 5962-88655 54FCT534/A 

84036 6116 5962-92101 72215LB 5962-89767 54FCT540/A 
5962-88740 6116LA 5962-93138 72220L 5962-89766 54FCT541/A 
84132 6167 5962-92057 72225LB 5962-89733 54FCT191/A 
5962-86015 7187 5962-93189 72245LB 5962-89732 54FCT241/A 
5962-86859 6198/719817188 5962-91757 72200L 5962-89652 54FCT399/A 
5962-86705 6168 5962-89513 54FCT5741A 
5962-85525 7164 5962-89731 54FCT833A1B 
5962-88552 71256L CLP lOT 

54FCT5431A 5962-89730 
5962-88662 712568 5962-87708 39Cl0B & C 5962-90901 29FCT52A1B/C 
5962-88611 71682L 5962-88533 49C460AlB/C 5962-92205 29FCT520AT/BT/CT 
5962-89891 7198 5962-88613 39C60/A 5962-92157 49FCT805/A1806/A 
5962-89892 6198 5962-88643 49C41 0 5962-92233 54FCT138T/AT/CT 
5962-89690 6116 5962-86873 7216L 5962-92208 54FCT157T/AT/CT 
5962-38294 7164 5962-87686 7217L 5962-92209 54FCT161T/AT/CT 
5962-89692 7188 5962-88733 7210 5962-92210 54FCT163T/AT/CT 
5962-89712 71982 5962-92122 49C465/A 5962-90669 54FCT1931A 
5962-89790 71682 5962-92213 54FCT240T/AT/CT 

LOGIC lOT 5962-92232 54FCT241 T/AT/CT 
SMP lOT 

5962-87630 54FCT2441A 5962-92203 54FCT244T/AT/CT 
5962-86875 713017140 5962-87629 54FCT245/A 5962-92214 54FCT245T/AT/CT 
5962-87002 7132/7142 5962-86862 54FCT299/A 5962-92211 54FCT257T/AT/CT 
5962-88610 71338A171438A 5962-87644 54FCT3731A 5962-92215 54FCT273T/AT/CT 
5962-88665 7133LA17143LA 5962-87628 54FCT374/A 5962-92216 54FCT299T/AT/CT 
5962-89764 7134 5962-87627 54FCT377/A 5962-92217 54FCT373T/AT/CT 
5962-91508 7006 5962-87654 54FCT138/A 5962-92218 54FCT374T/AT/CT 
5962-91617 7025 5962-87655 54FCT240/A 5962-92219 54FCT377T/AT/CT 
5962-91662 7024 5962-87656 54FCT273/A 5962-92212 54FCT399T/AT/CT 
5962-93153 70148 5962-89533 54FCT861AlB 5962-92234 54FCT521T/AT/BT/CT 

5962-89506 54FCT827 AlB 5962-92236 54FCT534T/AT/CT 
FIFO lOT 5962-88575 54FCT841AlB 5962-92220 54FCT540T/AT/CT 

5962-87531 7201 LA 5962-88608 54FCT821 AlB 5962-92237 54FCT541T/AT/CT 

5962-86846 72404L 5962-88543 54FCT521/A 5962-92221 54FCT543T/AT/CT 

72038 5962-88640 54FCT161/A 5962-92238 54FCT573T/AT/CT 
5962-88669 

5962-88639 54FCT5731A 5962-92222 54FCT574T/AT/CT 
5962-89568 7204L 
5962-89536 7202LA 5962-88656 54FCT823A1B 5962-92244 54FCT645T/AT/CT 

5962-89863 72018A 5962-88657 54FCT163/A 5962-92223 54FCT646T/AT/CT 

5962-88674 54FCT825A1B 5962-92246 54FCT652T/AT/CT 
5962-89523 72403L 

54FCT863AIB 5962-92225 54FCT821AT/BT/CT 
5962-89666 7200L 5962-88661 

5962-89942 72103L 5962-88736 29 FCT520AlB 5962-92229 54FCT823AT/BT/CT 

5962-89943 72104L 5962-88775 54FCT646/A 5962-92230 54FCT825AT/BT/CT 

5962-89567 7203L 5962-89508 54FCT139/A 5962-92247 54FCT827AT/BT/CT 

5962-90715 72048 5962-89665 54FCT824A1B 

5962-91677 7205L 5962-88651 54FCT533/A RISC lOT 
5962-88653 54FCT645/A 5962-94550 79R3081E 
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SMO LOGIC lOT 5962-92244 54FCT645TfATfCT 
SRAM lOT 5962-87630 54FCf244iA 5962-92223 54FCT646TfATfCT 
84036 6116 5962-87629 54FCT245fA 5962-92246 54FCT652TfATfCT 
5962-88740 6116LA 5962-86862 54FCT299fA 5962-92225 54FCT821ATfBTfCT 
84132 6167 5962-87644 54FCT373fA 5962-92229 54FCT823ATfBTfCT 
5962-86015 7187 5962-87628 54FCT374{A 5962-92230 54FCT825ATfBTfCT 
5962-86859 6198/7198/7188 5962-87627 54FCT377fA 5962-92247 54FCT827ATfBTfCT 
5962-86705 6168 5962-87654 54FCT138fA 
5962-85525 7164 5962-87655 54FCT240fA RISC lOT 
5962-88552 71256L 5962-87656 54FCT273fA 5962-94550 79R3081E 
5962-88662 712568 5962-89533 54FCT861AlB 
5962-88611 71682L 5962-89506 54FCT827A1B 
5962-89891 7198 5962-88575 54FCT841 AlB 
5962-89892 6198 5962-88608 54FCT821AlB 
5962-89690 6116 5962-88543 54FCT521fA 
5962-38294 7164 5962-88640 54FCT161fA 
5962-89692 7188 5962-88639 54FCT573fA 
5962-89712 71982 5962-88656 54FCT823A1B 
5962-89790 71682 5962-88657 54FCT163fA 

5962-88674 54FCT825A1B 

SMP lOT 5962-88661 54FCT863A1B 
5962-86875 7130/7140 5962-88736 29FCT520AlB 
5962-87002 7132/7142 5962-88775 54FCT646fA 
5962-88610 71338Af71438A 5962-89508 54FCT139fA 
5962-88665 7133LA/7143LA 5962-89665 54FCT824A1B 
5962-89764 7134 5962-88651 54FCT533fA 
5962-91508 7006 5962-88653 54FCT645fA 
5962-91617 7025 5962-88654 54FCT640fA 

5962-91662 7024 5962-88655 54FCT534fA 
5962-93153 70148 5962-89767 54FCT540fA 

5962-89766 54FCT541 fA 
FIFO lOT 5962-89733 54FCT191fA 
5962-87531 7201 LA 5962-89732 54FCT241 fA 
5962-86846 72404L 5962-89652 54FCT399fA 
5962-88669 72038 5962-89513 54FCT574fA 
5962-89568 7204L 5962-89731 ' 54FCT833A1B 
5962-89536 7202LA 5962-89730 54FCT543fA 
5962-89863 72018A 5962-90901 29FCT52A1BfC 
5962-89523 72403L 5962-92205 29FCT520AT/BT/CT 
5962-89666 7200L 5962-92157 49FCT805fAl806fA 
5962-89942 72103L 5962-92233 54FCT138TfATfCT 
5962-89943 72104L 5962-92208 54FCT157TfATfCT 

5962-89567 7203L 5962-92209 54FCT161TfATfCT 
5962-90715 72048 5962-92210 54FCT163TfATfCT 
5962-91677 7205L 5962-90669 ' 54FCT193fA 
5962-93177 7206L 5962-92213 54FCT240TfATfCT 
5962-92069 72141L 5962-92232 54FCT241TfATfCT 
5962-92101 72215LB 5962-92203 54FCT244TfATfCT 

5962-93138 72220L 5962-92214 54FCT245TfATfCT 

5962-92057 72225LB 5962-92211 54FCT257TfATfCT 
5962-93189 72245LB 5962-92215 54FCT273Tf ATfCT 
5962-91757 72200L 5962-92216 54FCT299T/ATfCT 

5962-92217 54FCT373TfAT/CT 

CLP lOT 5962-92218 54FCT374TfATfCT 
5962-87708 39C10B & C 5962-92219 54FCT377TfATfCT 

5962-88533 49C460AlBfC 5962-92212 54FCT399TfAT fCT 

5962-88613 39C60fA 5962-92234 54FCT521Tf ATfBTfCT 
5962-88643 49C41 0 5962-92236 54FCT534TfATfCT 
5962-86873 7216L 5962-92220 54FCT540TfATfCT 
5962-87686 7217L 5962-92237 54FCT541TfAT fCT 
5962-88733 7210 5962-92221 54FCT543TfATfCT 
5962-92122 49C465fA 5962-92238 54FCT573TfATfCT 

5962-92222 54FCT574TfATfCT 
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RADIATION HARDENED TECHNOLOGY 

On an order by order basis lOT can manufacture and 
supply radiation hardened products for military/aerospace 
applications. Utilizing special processing and starting materials, 
lOT's radiation hardened devices survive in hostile radiation 
environments. In Total Dose, Dose Rate, and environments 
where single event upset is of concem, lOT products are 
designed to continue functioning without loss of performance. 
lOT can supply most of its products on these processes. Total 

Dose radiation testing is performed in-house on an ARACOR 
X-Ray system. External facilities are utilized for device 
research on gamma cell, LlNAC and other radiation equipment. 
lOT has an on-going research and development program for 
improving radiation handling capabilities (See "lOT Radiation 
Tolerant/Enhanced Products for Radiation Environments" in 
Section 3) of lOT products/processes. 

KNOWN GOOD DIE 

Emerging high performance electronic systems require density interconnect products. All lOT KGO, atthe completion 
smaller and smaller form-factors. lOT is meeting these design of their test flow, receive 100% die visual inspection and are 
challenges by offering Known Good Die (KG D) in addition to packed within Gel-PakN containers. The Gel-PakN containers 
its broad array of small form-factor packages. The lOT KGO are then placed in vacuum sealed ESO wrappers prior to 
manufacturing process enables lOT to offer die that have shipping. Delivered KGO products have superior yield, quality, 
received the same electrical tests, burn-in, and speed sorting and reliability over standard raw die offerings. Most IDT 
at elevated temperatures as shipped packaged products. Via products can be offered as "KGO", and commercial, industrial 
lOT KGO, users are able to manufacture cost-efficient and or military temperatures can be considered. 
reliable mUlti-chip modules (MCMs), hybrids, and other high-
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lOT LEADING EDGE CEMOS TECHNOLOGY 

THE PRODUCTIVITY REVOLUTION 
New microprocessor-based systems enhance productivity 

by improving the accessibility and usability of information. By 
connecting systems through a network, data can be transrnit­
ted instantly, anywhere in the world. Using affordable comput­
ing systems, information can be located, retrieved, analyzed, 
and displayed as needed. 

The systems that provide these capabilities are built around 
the microprocessor, and lOT's products maximize the poten­
tial of these microprocessor-based systems. As sales of these 
productivity-enhancing systems grow, so do the markets for 
lOT products. 

INNOVATIVE PRODUCTS FOR MORE PRO· 
DUCTIVE SYSTEMS 

lOT markets products from four product groups: SRAMs, 
Specialty Memory Products, Logic products, and RISC Micro­
processors. 

Our strategy is to define, develop, and manufacture prod­
ucts that help our customers deliver greater value to their 
customers. We develop products in partnership with custom­
ers who are leaders in markets that fuel the productivity 
revolution, such as high-performance desktop and server 
computing, data communications and networking, and office 
automation. These customers use our products to build 
systems that are faster, less costly, and more productive. 

Our customers are also building systems that are energy­
efficient. Designers are developing 3.3V systems to comply 
with the governmental Energy Star requirements. We'have a 
competitive advantage because our CMOS VII technology 
was specifically designed to maintain higher speeds at this 
lower voltage. 

Customers using high-performance microprocessors to 
build desktop computers and file servers can improve the 
performance of their products by incorporating cache memory 
systems. Cache memory systems are constructed with high­
speed SRAMs, cache tag memories, and control logic. We 
are a recognized technology leader in SRAMs and the world's 
leading supplier of cache tag memories. Today, we supply 
these products both as discrete components and in the form 
of complete high-density cache memory modules used with 
PowerPC'", Intel 486"', Pentium'" processor, and our own 
RISC microprocessors. We are working with manufacturers 
of both the microprocessors and their associated chipsets to 
develop new cache memory products that will maximize the 
performance of future microprocessor-based systems. 

Customers building digital data communications and net­
working equipment use FIFO and dual-port memory products 
that are designed for these applications. FIFOs and dual­
ports are uniquely suited to exchanging data between sys­
tems that operate at different speeds or use different proto-

R4600 and OriP" are trademarks of Integrated Device Technology, Inc. 
PowerPC is a trademark of Motorola 
Pentium processor and 1486 are trademarks of Intel Corporation 
Windows NT is a trademark of Microsoft Corporation 
UNIX is a registered trademark of AT&T 

cols, a common requirement in communications systems. We 
are the market leader in these SMP product areas, and we 
have introduced the industry's largest number of product and 
technology innovations over the years. Development work is 
now under way to design a family of products for the emerging 
ATM (Asynchronous Transfer Mode) market, which is ex­
pected to grow dramatically over the next several years. 

Every high-performance system needs high-speed logic 
parts to connect memories, microprocessors, communica­
tions circuits, and other system components. We have been 
the performance leader in high-speed FCT logic devices since 
we pioneered these products in 1985, and we currently offer 
more than 150 different logic products. We have also intro­
duced two new ultra-small packaging choices for our logic 
products, ideal for use in compact desktop and portable 
systems, as well as in PCMCIA cards, which are credit-card 
sized modules that add functionality to personal computers. 

Customers who build high-performance office automation 
and communications systems are taking advantage of our 
family of 32-bit and 64-bit software-compatible RISC micro­
processors, based on the extendable architecture developed 
by MIPS Technologies. The 20+ different microprocessors in 
our RISC family offer customers a wider range of price/ 
performance choices than competing microprocessor fami­
lies. Software compatibility allows designers to choose one 
microprocessor for a particular product and then easily up­
grade to a higher-performing version, in many cases simply by 
removing one device and plugging in another. Our32-bitRISC 
microprocessor products are winning acceptance in a variety 
of embedded applications, including laser printers, network 
routers, and graphics display terminals. 

In fiscal 1994, we introduced our 64-bit R4600'" Orion'" 
processor. This microprocessor provides leading-edge per­
formance for embedded applications, such as laser printers 
and networking systems, and is also used in file servers and 
workstations that run UNIX® and Microsoft's new Windows 
NT'" operating systems. 
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ADVANCING OUR OWN PRODUCTIVITY 
We participate in the productivity revolution both as a 

technology enabler and as a beneficiary. While our products 
enhance the productivity of our customers' microprocessor­
based systems, we improve our own internal productivity by 
developing new manufacturing technologies, re-engineering 
workflows, and by adopting new electronic systems. 

One of the primary ways we increase internal productivity 
is by developing and implementing advanced technologies. 
New process technologies result in smaller die, and new 
production equipment allows the use of larger wafers. The 
combination of smaller die and larger wafers allows us to 
generate significantly more devices per wafer. Migrating to an 
advanced 0.6-micron CMOS fabrication process in fiscal 
1994 not only resulted in smaller die, it also improved product 
performance, increased yields, and lowered unit costs. Our 
new CMOS VIII O.5-micron process is expected to extend our 



process technology momentum. 
Because we have our own fabrication facilities, we control 

critical manufacturing operations, giving us a competitive 
advantage as we continue to improve our productivity. lOT 
has two sub-micron 6" wafer fabrication facilities, located in 
San Jose and Salinas, California, and a high-volume assem­
bly and test facility in Penang, Malaysia. To support future 
growth, we have built a new sub-micron S" wafer fabrication 
facility in Hillsboro, Oregon that will be fully operational in fiscal 
1997, and an additionaI40,000-square-foot building for test 
and assembly in Penang. 

Manufacturing productivity is also improved by adjusting 
work schedules to increase the output from equipment al­
ready in place and improving product development cycles. 
Updated computer-aided design tools shorten product design 
times and improve the functionality of new product prototypes. 
For example, the R4600 Orion processor was designed by 
Quantum EffectDesign, Inc., an lOT affiliate operating on-site, 
in just 21 months, which is a remarkably short development 
cycle for such a complex product. 

Improvements in quality are the direct result of improve­
ments in productivity. Our manufacturing quality levels have 
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been improving for several years. In fiscal 1993, lOT was one 
of the first semiconductor companies to achieve ISO 9000 
registration for wafer fabrication activities. ISO 9000 is a 
worldwide quality systems standard, and certification pro­
vides an important competitive advantage in both domestic 
and international markets. All of our manufacturing facilities 
are now ISO 9000 certified. 

Customer service and support have been directly en­
hanced by many of our productivity improvements. New 
planning and scheduling systems allow us to improve our 
efficiency and predictability for meeting delivery commitments 
to customers. Expanded computer systems allow the migra­
tion of order services to field sales offices, bringing support 
closer to the customer. Increased use of EOI (Electronic Data 
Interchange) allows customers to directly enter orders and 
check order status, resulting in more timely information with 
less paperwork. 

Improving productivity continues to be a key issue for 
technology companies. By continuing to improve internal 
productivity and manufacture quality products that support the 
productivity revolution, we expect to enhance the value of our 
company to our shareholders, our employees, and our cus­
tomers. 
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SUPERIOR QUALITY AND RELIABILITY 

Maintaining the highest standards of quality in the industry 
on all products is the basis of Integrated Device Technology's 
manufacturing systems and procedures. From inception, 
quality and reliability are built into all of lOT's products. Quality 
is "designed in" at every stage of manufacturing - as opposed 
to being ''tested-in'' later - in order to ensure impeccable 
performance. 

Dedicated commitment to fine workmanship, along with 
development of rigid controls throughout wafer fab, device 

reliability. All modules receive 100% electrical tests (~C, 
functional and dynamic switching) to ensure compliance with 
the "subsystem" specifications. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, lOT 
ensures that commercial, industrial and military grade products 
consistently meet customer requirements for quality, reliability 
and performance. 

assembly and electrical test, create inherently reliable products. SPECIAL PROGRAMS 
Incoming materials are subjected to careful inspections. Quality Class S. lOT also has manufacturing, screening and test 
monitors, or inspections, are performed throughout the capabilities in-house (except X-ray and some Group 0 tests) 
manufacturing flow. to perform Class S processing per MIL-STO-883 and has 

IOTmilitarygrade monolithic hermetic products are designed . supplied Class S products on several programs. 
to meet or exceed the demanding Class B reliability levels of Radiation Hardened. lOT has developed and supplied 
MIL-STO-883 and MIL-I-38535, as defined by Paragraph several levels of radiation hardened products for military! 
1.2.1 of MIL-STO-883. aerospace applications to perform at various levels of dose 

Product flow and test procedures for all monolithic hermetic rate, total dose, single event upset (SEU), upset and latchup. 
military grade products are in accordance with the latest lOT products maintain nearly their same high-performance 
revision and notice ofMIL-STO-883. State-of-the-art production levels built to these special process requirements. The 
techniques and computer-based test procedures are coupled company has in-house radiation testing capability used both 
with tight controls and inspections to ensure that products in process development and testing of deliverable product. 
meet the requirements for 100% screening. Routine quality lOT also has a separate group within the company dedicated 
conformance lot testing is performed as defined in MIL-STO- to supplying products for radiation hardened applications and 
883, Methods 5004 and 5005. to continue research and development of process and products 

For lOT module products, screening of the fully assembled to further improve radiation hardening capabilities. 
substrates is performed, in addition to the monolithic level 
screening, to assure package integrity and mechanical 
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SECTION 3 
QUALITY AND RELIABILITY 
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QSP-QUALlTY, SERVICE AND PERFORMANCE 

Ouality from the beginning, is the foundation for. lOT's 
commitment to supply consistently high-quality products to 
our customers. lOT's quality commitment is embodied in its all 
pervasive Continuous Ouality Improvement (COl) process. 
Everyone who influences the quality of the product-from the 
designer to the shipping clerk-is committed to constantly 
improving the quality of their actions. 

lOT QUALITY PHILOSOPHY 
"To make quantitative constant improvement in the quality 

Standardization 
Implementing policies, procedures and measurement 
techniques that are common across different operational 
areas. 

Documentation 
Documenting and training in policies, procedures, 
measurement techniques and updating through 
characterization! capability studies. 

of our actions that result in the supply of leadership products Productivity Improvement 
in conformance to the requirements of our customers. n Using constant improvement teams made up from 

employees at all levels of the organization. 

lOT's ASSURANCE STRATEGY FOR CQI 
Measurable standards are essential to the success of COl. 

All the processes contributing to the final quality of the product 
need to be monitored, measured and improved upon through 
the use of statistical tools. 

PRODUCT FLOW 

DEVELOPMENT 
I 

FAB 
I 

ASSEMBLY 
I 

TEST 
I 

SHIP 

Our customers receive the benefit of our optimized systems. 
Installed to enhance quality and reliability, these systems 
provide accurate and timely reporting on the effectiveness of 
manufacturing controls and the reliability and quality 
performance of lOT products and services. 

SERVICE FLOW 

ORDER ENTRY 
I 

PRODUCTION CONTROL 
I 

SHIPPING 
I 

CUSTOMER SUPPORT 

These systems and controls concentrate on COl by focusing 
on the following key elements: 

Statistical Techniques 
Using statistical techniques, including Statistical Process 
Control (SPC) to determine whether the product! 
processes are under control. 

3.1 

Leadership 
Focusing on quality as a key business parameter and 
strategic strength. 

Total Employee Participation 
Incorporating the COl process into the lOT Corporate 
Culture. 

Customer Service 
Supporting the customer, as a partner, through 
performance review and pro-active problem solving. 

People Excellence 
Committing to growing, motivating and retaining people 
through training, goal setting, performance measurement 
and review. 

PRODUCT FLOW 
Product quality starts here. lOT has mechanisms and 

procedures in place that monitor and control the quality of our 
development activities. From the calibration of design capture 
libraries through process technology and product 
characterization that establish whether the performance, 
ratings and reliability criteria have been met. This includes 
failure analysis of parts that will improve the prototype product. 

Atthe pre-production stage once again in-house qualification 
tests assure the quality and reliability of the product. All 
specifications and manufacturing flows are established and 
personnel trained before the product is placed into production. 

Manufacturing 
To accomplish COl during the manufacturing stage, control 

items are determined for major manufacturing conditions. 
Data is gathered and statistical techniques are used to control 
specific manufacturing processes that affect the quality of the 
product. 



In-process and final inspections are fed back to earlier 
processes to improve product quality. All product is burned­
in (where applicable) before 100% inspection of electrical 
characteristics takes place. 

Products which pass final inspection are then subject to 
Quality Assurance and Reliability Tests. This data is used to 
improve manufacturing processes and provide reliability 
predictions of field applications. 

Inventory and Shipping 
Controls in shipping focus on ensuring parts are identified 

and packaged correctly. Care is also taken to see that the 
correct paperwork is present and the product being shipped 
was processed correctly. 

SERVICE FLOW 
Quality not only applies to the product but to the quality -of 

-service we give our customers. Services is also constantly 
monitored for improvement. 

Order Procedures 
Checks are made at the order entry stage to ensure the 

correct processing olthe Customer's product. Afterverification 
and data entry the Acknowledgements (sent to Customers) 
are again checked to ensure details are correct. As part of the 
CQI process, the results of these verifications are analyzed 
using statistical techniques and corrective actions are taken. 

Production Control 
Production Control (P.C.) is responsible for the flow and 

logistics of material as it moves through the manufacturing 
processes. The quality of the actions taken by P.C. greatly 
impinges on the quality of service the customer receives. 
Because many of our customers have implemented Just-in­
Time (JIT) manufacturing practices, IOTas a supplier also has 
to adopt these same disciplines. As a result, employees 
receive extensive training and the performance level of key 
actions are kept under constant review. These key actions 
include: 

Quotation response and accuracy. 
Scheduling response and accuracy. 
Response and accuracy of Expedites. 
Inventory, management, and effectiveness. 
On time delivery. 

3.1 

Customer Support 
lOT has a worldwide network of sales offices and Technical 

Development Centers. These provide local customer support 
on business transactions, and in addition, support customers 
on applications information, technical services, benchmarking 
of hardware solutions, and demonstration of various 
Development Workstations. 

The key to CQI is the timely resolution of defects and 
implementation of the corrective actions. This is no more 
important than when product failures are found by a 
customer. When failures are found at the customer's incoming 
inspection, in the production line, or the field application, the 
Division Quality Assurance group is the focal point for the 
investigation of the cause of failure and implementation of the 
corrective action. lOT constantly improves the level of support 
we give our customers by monitoring the response time to 
customers that have detected a product failure. Providing the 
customer with an analysis of the failure, including corrective 
actions and the statistical analysis of defects, brings CQI full 
circle-full support of our customers and their designs with 
high-quality products. 

SUMMARY 
In 1990, lOT made the commitment to "Leadership through 

Quality, Service, and Performance Products". 
We believe by following that credo lOT and our cusotmers 

will be successful in the coming decade. With the 
implementation of the CQI strategy within the company, we 
will satisfy our goal... 

"Leadership through Quality, Service and Performance 
Products". 
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lOT QUALITY CONFORMANCE PROGRAM 

A COMMITMENT TO QUALITY 
Integrated Device Technology's monolithic assembly 

products are designed, manufactured and tested in accordance 
with the strict controls and procedures required by Military 
Standards. The documentation, design and manufacturing 
criteria of the Quality and Reliability Assurance Program were 
developed and are being maintained to the most current 
revisions of MIL-38S10 as defined by paragraph 1.2.1 of MIL­
STO-883 and MIL-STO-883 requirements. 

Product flow and test procedures for all Class B monolithic 
hermetic Military Grade microcircuits are in full compliance 
with paragraph 1 .2.1 of MIL-STO-883. State-of-the-art 
production techniques and computer-based test procedures 
are coupled with stringent controls and inspections to ensure 
that products meet the requirements for 100% screening and 
quality conformance tests as defined in MIL -STO-883, Methods 
S004 and SOOS. 

Product flow and test procedures for all plastic and 
commercial hermetic products are in accordance with industry 
practices for producing highly reliable microcircuits to ensure 
that products meet the lOT requirements for 100% screening 
and quality conformance tests. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, IDT 
ensures that our products consistently meet customer 
requirements for quality, reliability and performance. 

SUMMARY 

Monolithic Hermetic Package Processing Flow(1) 
Refer to the Monolithic Hermetic Package Processing Flow 

diagram. All test methods refer to MIL-STD-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. All critical workstations are maintained 
at Class 100 levels or better. 

Wafers from each wafer fabrication area are subjected 
to Scanning Electron Microscope analysis on a periodic 
basis. 

2. Die Visual Inspection: Wafers are cut and separated 
and the individual die are 100% visually inspected to 
strict lOT-defined internal criteria. 

3. Die Shear Monitor: To ensure die attach integrity, 
product samples are routinely subjected to a shear 
strength test per Method 2019. 

NOTE: 

4. Wire Bond Monitor: Product samples are routinely 
subjected to a strength test per Method 2011, Condition 
0, to ensure the integrity of the lead bond process. 

5. Pre-Cap Visual: Before the completed package is 
sealed, 100% of the product is visually inspected to 
Method 2010, Condition B criteria. 

6. Environmental Conditioning: 100% of the sealed 
product is subjected to environmental stress tests. 
These thermal and mechanical tests are designed to 
eliminate units with marginal seal, die attach or lead 
bond integrity. 

7. Hermetic Testing: 100% of the hermetic packages 
are subjected to fine and gross leak seal tests to 
eliminate marginally sealed units or units whose 
seals may have become defective as a result of 
environmental conditioning tests. 

8. Pre-Burn-In Electrical Test: Each product is 100% 
electrically tested at an ambienttemperature of +2SoC 
to lOT data sheet or the customer specification. 

9. Burn-In: 100% of the Military Grade product is 
burned-in under dynamic electrical conditions to the 
time and temperature requirements of Method 101S, 
Condition O. Except for the time, Commercial Grade 
product is burned-in as applicable to the same 
conditions as Military Grade devices. 

10. Post-Burn-In Electrical: After burn-in, 100% of the 
Class B Military Grade product is electrically tested to 
lOT data sheet or customer speCifications over the­
SsoC to + 12SoC temperature range. Commercial 
Grade products are sample tested to the applicable 
temperature extremes. 

11. Mark: All product is marked with product type and lot 
code identifiers. MIL-STO-883 compliant Military 
Grade products are identified with the required 
compliant code letter. 

12. Quality Conformance Tests: Samples ofthe Military 
Grade product which have been processed to the 
100% screening tests of Method S004 are routinely 
subjected to the quality conformance requirements of 
Method SOOS. 

1. For qualHy requirement~ beyond CI~s B levels such as SEM analysis, X·Ray inspection, Particle Impact Noise Reduction (PIND) test, Class S screening 
or other customer specified screening flows, please contact your Integrated Device Technology sales representative. 

3.2 



SUMMARY 

Monolithic Plastic Package Processing Flow 
Refer to the Monolithic Plastic Package Processing Flow 

diagram. All test methods refer to MIL-STO-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. All critical workstations are maintained 
at Class 100 levels or better. 

Topside silicon nitride passivation is all applied to all 
wafers for better moisture barrier characteristics. 

Wafers from each wafer fabrication area are subjected 
to Scanning Electron Microscope analysis on a periodic 
basis. 

2. Die Visual Inspection: Wafers are 100% visually 
inspected to strict IDT defined internal criteria. 

3. Die Push Test: To ensure die attach integrity, 
product samples are routinely subjected to die push 
tests, patterned after MIL-STD-883, Method 2019. 

4. Wire Bond Monitor: Product samples are routinely 
subjected to wire bond pull and ball shear tests to 
ensure the integrity olthe wire bond process, patterned 
after MIL-STD-883, Method 2011, Condition D. 

5. Pre-Cap Visual: Before encapsulation, all product 
lots are visually inspected (using L TPD 5 sampling 
plan) to criteria patterned after MIL-STD-883, Method 
2010, Condition B. 

3.2 

6. Post Mold Cure: Plastic encapsulated devices are 
baked to ensure an optimum polymerization of the 
epoxy mold compound so as to enhance moisture 
resistance characteristics. 

7. Pre-Burn-In Electrical: Each product is 100% 
electrically tested at an ambienttemperature of +25°C 
to IDT data sheet or the customer specification. 

8. Burn-In: Except for MSI Logic family devices where 
it may be obtained as an option, all Commercial 
Grade plastic package products are burned-in for 16 
hours at +125°C minimum (or equivalent), utilizing 
the same burn-in conditions as the Military Grade 
product. 

9. Post-Burn-In Electrical: After burn-in, 100% of the 
plastic product is electrically tested to I DT data sheet 
or customer specifications at the maximum 
temperature extreme. The minimum temperature 
extreme is tested periodically on an audit basis. 

10. Mark: All product is marked with product type and lot 
code identifiers. Products are identified with the 
assembly and test locations. 

11. Quality Conformance Inspection: Samples of the 
plastiC product which have been processed to the 
100% screening requirements are subjected to the 
Periodic Quality Conformance Inspection Program. 
Where indicated, the test methods are patterned after 
MIL-STD-883 criteria. 
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TABLE 1 
This table defines the device class screening procedures for lOT's high reliability products in conformance wHh MIL-STO-883C. 

Monolithic Hermetic Package Final Processing Flow 

CLASS-S CLASS-8 CLASS-C(l) 

OPERATION TEST METHOD RQMT TEST METHOD RQMT TEST METHOD RQMT 

BURN-IN 1015 Condo D, 100% 1015 Condo D, 100% Per applicable 100% 
240 Hrs @ 125°C or 160 Hrs. @ 125°C min device specification 
equivalent or equivalent 

POST BURN-IN Per applicable 100% Per applicable 100% Per applicable (2) 100% 
ELECTRICAL: device specification device specification device specification 
Static (DC), Functional +25, -55 and 125°C +25, -55 and 125°C 
and Switching (AC) 

Group A ELECTRICAL: Per applicable Sample Per applicable Sample Per applicable (2) Sample 
Static (DC), Functional device specification device specification device specification 
and Switching (AC) and 5005 and 5005 

MARK/LEAD IDT Spec 100% IDT Spec 100% IDT Spec 100% 
STRAIGHTENING 

FINAL ELECTRICAL Per applicable 100% Per applicable 100% Per applicable 100% 
TEST device specification device specification device specification 

+25°C +25°C +25°C 

FINAL VISUAUPACK IDT Spec 100% IDT Spec 100% IDT Spec 100% 

QUALITY CONFORMANCE 5005 Group B, C, D. Sample 5005 Group B,C,D. Sample IDT Spec Sample I 
INSPECTION 

QUALITY SHIPPING IDT Spec 100% IDT Spec 100% IDT Spec 100% 
INSPECTION 
(Visual/Plant Clearance) 

NOTES: 
1. Class-C = lOT commercial spec. for hermetic and plastic packages 
2. Typical O·C, 70°C, Extended -55·C + 125·C 
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THERMAL PROFILE 
AND 

PACKAGE DIAGRAM OUTLINE INDEX 
Section Number 

Thermal Profiles .................................................................................................... 4.2 

Package Diagram Outlines .................................................................................. . 

Package 

SSOP (PY) 
8020-7 
8024-7 
8028-7 

SSOP (PV) 
8048-1 
8056-1 

QSOP (Q) 
8016-7 
8020-8 
8024-8 
8028-9 

TSSOP (PA) 
8048-2 
8056-2 

sOle (SO) 
8016-1 
8018-1 
8020-2 
8024-2 
S028-2 

PDIP (P) 
P16-1 
P18-1 
P20-1 
P22-1 
P24-1 

Description Sja 

20-Pin Shrink Small Outline Package ........... .... ........ ..... ...... 110 
24-Pin Shrink Small Outline Package .... .................. ............ 100 
28-Pin Shrink Small Outline Package .... .............. ................ 90 

48-Pin Shrink Small Outline Package .... ............ ........ .......... 80 
56-Pin Shrink Small Outline Package ................ ............ ...... 70 

16-Pin Quarter 8ize Outline Package .................... .............. 150 
20-Pin Quarter Size Outline Package .... .......... ...... .............. 135 
24-Pin Quarter Size Outline Package .... ...... ........................ 115 
28-Pin Quarter Size Outline Package .... ...... ............ ............ 100 

48-Pin Thin Shrink Small Outline Package .... ................ ..... 93 
56-Pin Thin Shrink Small Outline Package .... ...... ............... 84 

16-Pin Small Outline Ie (gull wing) .................... ..... ............ 105 
18-Pin Small Outline Ie (gull wing) .............. .......... ............. 95 
20-Pin Small Outline Ie (gull wing) .............. ................ ....... 90 
24-Pin Small Outline Ie (gull wing) ........ ...... ...... ................. 75 
28-Pin Small Outline Ie (gull wing) .............. .......... ........ ..... 67 

16-Pin Plastic DIP (300 mil) ................................................ 105 
18-Pin Plastic DIP (300 mil) ................................................ 95 
20-Pin Plastic DIP (300 mil) ................................................ 85 
22-Pin Plastic DIP (300 mil) ................................................ 80 
24-Pin Plastic DIP (300 mil) ................................................ 77 

4.1 

Sjc 

55 
55 
55 

45 
45 

60 
60 
60 
60 

50 
50 

38 
35 
33 
28 
25 

55 
55 
55 
55 
55 

Thermal 
Figure 

Number 

2 
2 

4.3 

Package 
Diagram 

Page 
Number 

3 
3 

5 
5 
5 
5 

7 
7 

5 
5 
5 
5 
6 

8 
9 
9 
8 
9 



Section Number 
Thermal Profiles .•.............................................................................................•.... 4.2 

Package Diagram Outlines .................................................................................. . 

Package 

CERDIP (D) 
016-1 
020-1 
024-1 

Description Sja 

16-Pin CEROIP (300 mil) .................................................... 95 
20-Pin CEROIP (300 mil) .................................................... 85 
24-Pin CEROIP (300 mil) .................................................... 75 

SIDEBRAZE DIP (C) 
C48-2 48-Pin Sidebraze OIP (600 mil) ........ ...... .... ...... .......... ......... 55 
C64.-2 64-Pin Sidebraze DIP (900 mil) ........................................... 25 

Sjc 

35 
30 
25 

8 
8 

Thermal 
Figure 

Number 

LCC (L) 
L20-2 
L28-1 
L32-1 

20-Pin Leadless Chip Carrier (square) .................................................................. 5 
28-Pin Leadless Chip Carrier (square) .................................................................. 5 
32-Pin Leadless Chip Carrier (rectangular) ........................................................... 5 

CERPACK (E) 
E16-1 
E20-1 
E24-1 
E48-1 
E56-1 

PLCC (J) 
J68-1 

PGA (G) 
G68-1 
G84-1 
G144-2 
G208-1 

16-Lead CERPACK ............................................................ 85 
20-Lead CERPACK ............................................................ 80 
24-Lead CERPACK ............................................................ 75 
48-Lead CERPACK ............................................................ 68 
56-Lead CERPACK ............................................................ 63 

68-Pin Plastic Leaded Chip Carrier (square) ...................... 40 

68-Lead Pin Grid Array (cavity up) ..................................... 45 
84-Lead Pin Grid Array (cavity up) ................................... .. 
144-Lead Pin Grip Array (cavity up-R3001) ..................... 30 
208-Lead Pin Grid Array (cavity down) ............................... 30 

PLASTIC QUAD FLAT-PACK (PQF) 
PQ80-1 80-Lead Plastic Quad Flatpack (EIAJ) .... ....... ......... ........... 53 
PQ144-2 144-Lead Plastic Quad Flatpack (EIAJ) .............................. 45 
PQ208-2 208-Lead Plastic Quad Flatpack (EIAJ) .............................. 35 
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7 
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THERMAL PERFORMANCE CALCULATIONS FOR lOT'S PACKAGES 

Since most of the electrical energy consumed by 
microelectronic devices eventually appears as heat, poor 
thermal performance of the device or lack of management of 
this thermal energy can cause a variety of deleterious effects. 
This device temperature increase can exhibit itself as one of 
the key variables in establishing device performance and long 
term reliability; on the other hand, effective dissipation of 
internally generated thermal energy can, if properly managed, 
reduce the deleterious effects and improve component 
reliability. 

A few key benefits of lOT's enhanced CMOS process are: 
low power dissipation, high speed, increased levels of 
integration, wider operating temperature ranges and lower 
quiescent power dissipation. Because the reliability of an 
integrated circuit is largely dependent on the maximum 
temperature the device attains during operation, and as the 
junction stability declines with increases in junction temperature 
(T J), it becomes increasingly important to maintain a low (T J). 

CMOS devices stabilize more quickly and at greatly lower 
temperature than bipolar devices under normal operation. 
The accelerated aging of an integrated circuit can be expressed 
as an exponential function of the junction temperature as: 

tA = to exp [~ LL--L\] 
k (TO TJ) 

where 

tA lifetime at elevated junction (TJ) temperature 
to normal lifetime at normal junction (To) temperature 
Ea activation energy (ev) 
k Boltzmann's constant (8.617 x 10--5ev/k) 

i.e. the lifetime of a device could be decreased by a factor of 
2 for every 1 DoC increase temperature. 

lOT recommends the maximum junction temperature be 
limited to: 

TJ max = 150°C 

To minimize the deleterious effects associated with this 
potential increase, lOT has: 

1. Optimized our proprietary low-power CMOS fabrication 
process to ensure the active junction temperature rise 
is minimal. 

2. Selected only packaging materials that optimize heat 
dissipation, which encourages a cooler running device. 

Ref. MIL-STD-883C, Method 1012.1 
JEDEC ENG. Bulletin No. 20, January 1975 
1986 Semi. Std., Vol. 4, Test Methods G30--86, G32-86. 

4.2 

3. Physically designed all package components to 
enhance the inherent material properties and to take 
full advantage of heat transfer and radiation due to 
case geometries. 

4. Tightly controlled the assembly procedures to meet or 
exceed the stringent criteria of MIL -STD-883_ to ensure 
maximum heat transfer between die and packaging 
materials. 

The following figures graphically illustrate the thermal values 
of lOT's current package families. Each envelop (shaded 
area) depicts a typical spread of values due to the influence of 
a number of factors which include: circuit size, package 
materials and package geometry. The following range of 
values are to be used as a comprehensive characterization of 
the major variables rather than single point of reference. 

When calculating junction temperature (TJ), it is necessary 
to know the thermal resistance of the package (9JA) as 
measured in "degree celsius per watt" . With the accompanying 
data, the following equation can be used to establish thermal 
performance, enhance device reliability and ultimately provide 
you, the user, with a continuing series of high-speed, low­
power CMOS solutions to your system design needs. 

9JA = [TJ - TA)/P 
TJ = TA + P[9JA) = TA + P[9JC + 9~ 

where 

9Jc=TJ-Tc 
P 

9CA = Tc - TA 
P 

9 Thermal resistance 
J Junction 
P Operational power of device (dissipated) 
TA Ambient temperature in degree celsius 
TJ Temperature of the junction 
Tc Temperature of case/package 
9CA Case to Ambient, thermal resistance-usually a 

measure of the heat dissipation due to natural or 
forced convection, radiation and mounting 
techniques. 

9JC Junction to Case, thermal resistance-usually 
measured with reference to the temperature at a 
specific point on the package (case) surface. 
(Dependent on the package material properties 
and package geometry.) 

9JA Junction to Ambient, thermal resistance-usually 
measured with respect to the temperature of a 
specified volume of still air. (Dependent on 9JC + 
9JA which includes the influence of area and 
environmental condition.) 
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s JEDEC VARL<lTION JEDEC VARL<lTION JEDEC VARIATION JEDEC VARIATION JEDEC VARIATION y N N N N N 
M AA D AB D AC D AD 0 AE 0 
B T T T T T 
0 MIN NOM MI>X E MIN NOM MAX E MIN NOM MAX E MIN NOM MI>X E MIN NOM MI>X E 
L 

A .095 .100 .104 .095 .100 .104 .095 .100 .104 .095 .100 .104 .095 .100 .104 
AI .005 .008 .012 .005 .008 .012 .005 .008 .012 .005 .OOS .012 .005 .008 .012 
0 .403 .408 .413 4,5 .447 .454 .462 4,5 .497 .504 .511 4,5 .600 .607 .614 4,5 .700 .706 .712 4,5 
E .292 .296 .299 4,6 .292 .296 .299 4,6 .292 .296 .299 4,6 .292 .296 .299 4,6 .292 .296 .299 4,6 
H .400 .406 .419 3 .400 .406 .419 3 .400 0406 .419 3 .400 .406 .419 3 .400 .406 .419 3 
N 16 18 20 24 28 

NOTES: 

I ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI YI4.5M-19S2 

L2', DATUMS GEl AND GEl TO BE DETERMINED AT DATUM PLANE G8 
Li DIMENSION H TO BE DETERMINED AT SEATING PLANE tB 
&. DIMENSIONS 0 AND E ARE TO BE DETERMINED AT DATUM PLANE [±] 

&. DIMENSION 0 DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS. 
MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED .006 PER SIDE 

&> DIMENSION E DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD 
FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 PER SIDE 

fA THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BE1WEEN 
.005 AND .010 FROM LEAD TIP 

&. LEAD WIDTH DIMENSION DOES NOT INCLUDE DAM BAR PROTRUSION. ALLOWABLE 
DAMBAR PROTRUSION IS .004 IN EXCESS OF THE LEAD WIDTH DIMENSION 
AT MAXIMUM MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER 
RADIUS OR THE FOOT 

& THE CHAMFER ON THE PACKAGE BODY IS OP.TIONAL. IF IT IS NOT PRESENT, 
A VISUAL INDEX FEATURE MUST BE LOCATED WITHIN THE ZONE INDICATED TOLERANCES 

~ Int.g,,". D,';c. T.chnotogy, Inc. UNLESS SPECIFlEO 

DECIMAL ANGULAR 2975 Slender Way, Santa Clara, CA 95054 

10 ALL DIMENSIONS ARE IN INCHES xx± ± dt PHON£:: (406) 727-61'6 
XXX± FAX: (408) 492-8674 TWX: 911)-338-1070 
XXXX± 

II THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MS-013, APPROVALS DATE TIllE PS PACKAGE OUTLINE 
VARIATION AA, AB, AC, AD & AE DRAWN .o4...t OJ/15/89 .300· BODY WIDTH SOIC 

CHECKED .050· PITCH 
SIZE ! DRAWING No. 

C PSC-4007 
I REV 

06 
00 NOT SCAlE DRA'MNG !SH££T 2 Of' J 

4.3 10 



PACKAGE DIAGRAM OUTLINES 

sorc (Continued) 
REVISIONS 

OCN R,V OESCR!P110N OAT( APPROVEO 

27643 06 REDRAW TO JEDEC FORMAT 03/15/95 

LAND PATTERN DIMENSIONS 

I [ED 1 leu I XII N rFli II 0 0 II nOD IJ [J 0 0 
P PI + 

l ~IJ IJ 1m U 0 0 0 0 0 0 [ 
] 2 , 

MIN MAX MIN MAX MIN I MAX MIN I MAX MIN I MAX 
P .456 I .464 .456 I .464 .456 I .464 .456 I .464 .456 I .464 
P1 .292 I .3DD .292 I JOO .292 I .300 .292 I .300 .292 I JOO 
P2 .350 Bse .400 Bse .450 BSC .550 BSC .650 Bse 

X .024 I .032 .024 I .032 .024 I .032 .024 I .032 .024 I .032 
e .050 BSC .050 BSC .050 Bse .050 Bse OSO Bse 
N 16 18 20 24 28 

TOLERANCES 
~ lnt.gcoted O."'c. T.chnology, l~, VNLESS SPECIFIED 

DECIMAL ANGULAR 2975 St~nder Way. Santa Claro, CA 95054 

XX± ± dt PHONE; (408) 727-6116 
XXX:!: FAX, (4011) 49'2-B674 1ViX: 910-3~8-2070 
X)(XX± 

APPROVALS DATE TI1LE PS PACKAGE OUTLINE 
ORAWN u 03/15/89 JOo" BODY WIDTH sOle 
CHECKW .050" PITCH 

SIZE: ! DRA'MNG No 

C PSC-4007 .106 
DO NOT SCALE DRAWING I SHEET .3 OF ,; 

4.3 11 



PACKAGE DIAGRAM OUTLINES 

PLASTIC DIP 
REVISIONS 

DeN I REV DESCRIPllON DAlE I APPROVED 
27653 [06 REDRAW TO JEDEC FORt.tAT 03/15/95 

I . ffi':& I 

~Ii:&::: I:::: :1 
!1 

.050/.070 I--E 1+1.010®IHIA(l)jB¢1 
&, 

EH3 M IH GAGE PlANE 

I 
A ft(l 

f 
[lli) 

I W 1·010@IA IB®IC®I L~-l-~ 

~
b REF 1 WITH PLATING 

.ooaE .008/.011 

b1 BASE METAl 

TOLERANCES 
UNLESS SPECIFIED C) Integrated Device Technology. inc. 
DECIMAL ANGULAR 2975 Stenw Way, Santa (;Iewo. CA 95054 
xx:t:t dt PHONE: (408) 727-6116 

~~~i:t !'AX: (40!1) 492-8674 TWX: 910-338-2010 

APPROVALS OOn: TITLE PO 16.16.20.22 I< PT 24 PKG OUTLINE 
SECTION A-A 

DRAWN.4d 10/1~/88 .300" BODY WIDTH POW 
"""'" .100" PITCH 
f---r---II SleE I DRA'MNG No. REV 

06 
00 NOT SCALE ORAWING 

4.3 12 
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PACKAGE DIAGRAM OUTLINES 

PLASTIC DIP (Continued) 
REVISIONS 

DCN REV DESCRIPTION OAIT APPROVED 
27653 06 REDRAW TO JEDEC FORMAT 03/15/95 

owe # I P16-1 DWG # I P18-1 DWG # I P20-1 owe # 1 P22-1 owe # 1 P24-1 
s 

JEDEC VARIATION JEDEC VARIATION JEDEC VARIATION JEDEC VARIATION JEDEC VARIATION y N N N N N 
M 

BB (HALF LEAD) 0 AC 0 AD 0 BD (HALF LEAD) 0 AF 0 
B T T T T T 
0 MIN NOM MAX [ MIN NOM MAX [ MIN NOM MAX [ MIN NOM MAX [ MIN NOM MAX [ 
l 

A .140 - .165 .140 .165 .145 .165 .145 - .165 .145 - .165 
AI .015 .035 .015 .035 .015 - .035 .015 - .035 .015 - .035 
A2 .115 .130 .150 .115 .130 .150 .115 .130 150 .115 .130 .150 .115 .130 .150 
0 .745 .755 .760 3,4 .885 .900 .910 3,4 1.020 1.030 1.040 3,4 1.050 1.055 1.060 3,4 1.240 1.250 1.255 3,4 

E .300 .310 325 8 .300 .310 .325 8 .300 .310 .325 8 .300 .310 .320 8 .300 .310 .320 8 
EI .247 .254 .260 3,5 .247 .254 .260 3,5 .240 .260 .280 3,5 .240 .255 .270 3,5 .250 .260 .275 3,5 
b .015 - .022 .015 - .020 .015 - .020 .015 .022 .015 .020 
bl .015 - .020 .015 - .018 .015 - 018 .015 - .020 .015 - .018 
.B .310 .370 .310 - .370 .310 370 .310 .370 .310 .370 
.e .000 040 .000 .040 .000 .040 .000 .040 .000 - .040 

L .120 .135 .150 .120 .135 .150 .120 .135 .150 .120 .135 .150 120 .135 .150 
N 16 18 20 22 24 

NOTES: 

I ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI YI4.5M-1982 

& DATUMS rn AND rn TO BE DETERMINED AT DATUM PLANE 8B 
,& DIMENSIONS 0 AND EI ARE TO BE DETERMINED AT DATUM PLANE 8El 
ill DIMENSION 0 DOES NOT INCLUDE MOLD FlASH, PROTRUSIONS OR GATE BURRS. 

MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED .010 PER SIDE 

&, DIMENSION El DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD 
FLASH OR PROTRUSIONS SHALL NOT EXCEEED .010 PER SIDE 

& DETAIL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN 
THE ZONE INDICATED 

IL. LEAD WIDTH DIMENSION DOES NOT INCLUDE DAM BAR PROTRUSION. ALLOWABLE 
DAM BAR PROTRUSION IS .010 MAXIMUM TOTAL PER LEAD 

&, DIMENSION E IS MEASURED ON THE OUTSIDE SURFACE OF THE LEADS AT THE GAGE 
OF .015 BELOW DATUM PLANE 8B 

9 ALL DIMENSIONS ARE IN INCHES TOLERANCES 
~ Int.gc .... d D."'o. TochnoIogy. Ino. UNLESS SPEClFIED 

DECIMAL ANGULAR 2975 Slend", Way, Sonto Claro. CA 95054 

10 THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MS-001, xx± ± dt PHONE: (~OB) 727-6116 

VARIATION SS (HALF LEAD), AC, AD, SO (HALF LEAO) & AF 
XXX± fAX. (408) 492-8674 TWX: 9\0-;';31\-:2070 
XXXX± 

APPROVALS OATE mLE PO 16,18,20,22 & PT 24 PKG OUTLINE 
DRAWN II 10/15/88 .30rl' BODY WIDTH PDIP 
CHECKED 100" PITCH 

SlZE ! DRAWING NQ 

C PSC-4000 . .1 ~E6 
DO NOT SCALf DRAI'I1NG I SHEET 2 OF 2 

4.3 11 



PACKAGE DIAGRAM OUTLINES 

PLCC 

E 
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& 
.026/032 1+ 1.007@ I C IA-B<l>I@ 
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.013/.0211+ 1.007@ I C IA-B<l>lo®l 

SEAnNG PlANE 

rll ":;"If -.0075/.0125 .0075/0105 

L-
.013/019 

SECTION A-A 
& 

BASE METAl. 

4.3 

REVISIONS 
DESCRIPnON ~ 27647 --1-06 REDRAW TO JEDEC FORMAT 

DATE ! APPROVED 

OJ/15/95 

TOLERANCES 
UNLESS SPECIFIED 
DEaMAL ANGULAR 
xx± ± 
XXX: 
XXXX:i: 

.010 MAX 

.010 MAX 

DETAIL A 
&. 

C) III.t.elre.ted Device Te<lhnology, Inc. 
2915 Stender Woy. Slmt!l Claro, CA 95054 

dt PHONE: (408) 127-6116 
,.,o,x: (408) 492-8874 'TWX: 910-335-2070 

AP1'ROVALS om TIllE PL PACKAGE OUTUNE 
DR"WN A.ot /15/89 SQUARE PlCC 

.050 PITCH 
f-----+---ll $ICE I DRA'MNG No. 

DO NOT SCALE DR"'MNG 

II 
06 

14 



PACKAGE DIAGRAM OUTLINES 

PLCC (Continued) 
REVISIONS 

DCN REV DESCRIPTiON DATE APPROVED 

27547 06 REDRAW TO JEDEC FORMAT 03/15/95 

Dwe # I J28-1 owe # L J44-1 OWG # J J52-1 owe # J J68-1 OWG # I J84-1 
s 

JEDEC VARIATION JEDEC VARIATION JEDEC VARIATION JEDEC VARIATION JEDEC VARIATION y N N N N N 
M 

AB 0 AC 0 AD 0 AE 0 If 0 
B T T T T T 
0 

MIN NOM MAX E MIN NOM MAX E MIN NOM MAX E MIN NOM MAX E MIN NOM MAX E L 
A .165 .172 180 .165 172 .180 .165 172 .180 .165 .172 .180 .165 172 .180 
AI .095 .105 .115 .095 .105 .115 .095 .105 .115 095 105 .115 .095 .105 .115 
A2 .062 - .083 .062 - .083 .062 - .083 062 - .083 .059 - .080 
0 .485 .490 .495 .685 .690 .695 .785 .790 .795 985 .990 .995 1.185 1.190 1.195 
Dl .450 .453 456 3,4 .650 .653 .656 3,4 750 .753 .756 3,4 .950 953 .956 3,4 1.150 1.154 1.156 3,4 
02 .195 .205 .215 5 .295 .305 .315 5 345 355 365 5 .445 I .455 .465 5 .545 555 .565 5 
E .485 .490 .495 .685 .690 .695 785 .790 .795 .985 .990 .995 1.185 1.190 1.195 
EI .450 .453 .456 3,4 .650 .653 .656 3,4 750 .753 756 3,4 .950 .953 .956 3,4 1.150 1.154 1.156 3,4 
E2 .191 .205 .219 5 .291 .305 ,319 5 341 .355 .369 5 .441 .455 .469 5 .541 555 .569 5 
N 28 44 52 68 84 

NOTES: 

1 ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI YI4.5M-1982 

~ DATUMS ~ AND [Q=J TO BE DETERMINED AT DATUM PLANE [3EJ 

& DIMENSIONS 01 AND El ARE TO BE DETERMINED AT DATUM PLANE GEl 
&. DIMENSIONS 01 AND El DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE 

MCLD PROTRUSION IS .010 PER SIDE. 01 AND El ARE BODY SIZE DIMENSIONS 
INCLUDING MOLD MISMATCH 

& DIMENSIONS 02 AND E2 ARE TO BE DETERMINED AT SEATING PLANE G8 
CONTACT POINT 

& DETAIL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN 
THE ZONE INDICATED 

IA LEAD WIDTH DIMENSION DOES NOT INCLUDE DAM BAR PROTRUSION. ALLOWABLE 
DAM BAR PROTRUSION IS .007 TOTAl MAXIMUM PER LEAD 

&. EXACT SHAPE OF EACH CORNER IS OPTIONAL 

,& THESE DIMENSIONS DETERMINE THE MAXIMUM ANGLE OF THE LEAD FOR TOL[R~NCES 
~ Int'gcat,d n,,",, T,cbnolngy, Inc. UNLESS SPECIFIED 

SOCKET APPLICATIONS 
I ~~~;:L ~NGULAR 

2975 Slender Way, Sonto Claro, CA 95054-

dt PflONE. (408)727-6116 

10 ALL DIMENSIONS ARE IN INCHES FAX, (+08) 492-8674 1'HX: 910-3J8-2070 

Li'h 
APPROVALS DA'E TITLE PL PACKAGE OUTLINE 

THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MS-018, DRAWN AA OS/15/SS SQUARE PLCC 
VARIATION AB, AC, AD, AE & If. EXCEPTIONS: JEDEC MAXIMUM BASE METAL CHECKED .050 PITCH 
LEAD WIDTH IS .018 SIZE I DRAW'lNG No. 10'6 C PSC-4008 

DO NOT SCALE DRA'MNG I SHEET 2 OF 3 

4.3 15 



PACKAGE DIAGRAM OUTLINES 

PLCC (Continued) 
REVISIONS 

DCN REV DESCRIPTION DATE APPROVED 

27647 0' REDRAW TO JEDEC FORMAT 03/15/95 

LAND PATTERN DIMENSIONS 

00 0 0 0 0 ~ 0 0 0 00 011 
= 

11 = = 
= 
= N= 

P PI ,= + = [ill 

~ =J 
';;0000000000000;; 

.O'8/.026-lL -l rC@ 
[ill 

MIN I MAX MIN I MAX MIN I MAX MIN I MAX MIN I MAX 
P .520 I .528 .720 I .728 .820 I .828 1.020 I 1.028 1.220 I 1.228 
P1 .354 I .362 .554 I .562 .654 I .662 .854 .862 1.054 1.062 
P2 .300 Bse .500 Bse .600 Bse .800 Bse 1.000 Bse 
N 28 44 52 68 84 

TOlERANCES 
~ ,.te .... te. 00 .......... ,."". 'no. UNLESS SPECIFIED 

DECIMAL ANGULAR 2975 St,nd .. WilY. Santo Cklro, CA 950S4 
XX, • dt PHONE: (408) 727-6!16 
XXX: FAX: (408) 4'2-8674 1WlI: 110-:13111-2070 
XXXX: 

APPROVALS DAlE TIll.E PL PACKAGE OUTLINE 
ORAWN M ,;;W;; SQUARE PLee 
C>lE«ED .050 PlTeH 

SIZE I DRAWING No. 

C PSC-4008 
_1 REV 

06 
DO NOT SCALE OU'MNG I SHEET 3 OF 3 

- -- - - -- - - - ---

4.3 16 
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PACKAGE DIAGRAM OUTLINES 

PQFP 

& 
.20· ® 1 C[Acs®ID' 

D1 6&. lif 1.20 @IHIA B®loil:j 

.--~.~ 

DeN REV 

27649 04 

REVISIONS 
DESCRIPTION 

REDRAW TO J£DEC fORMAT 
DATE I APPROVED 

01/24/92 

ODD LEAD SIDES EVEN LEAD SIDES .20 @ I C IA 8®1D®1 
&. 

&. 
& 16 

E1 

.20@iHIHt<ilJ 

; {~ID" 
17: ~OJlQql~'J 

Al A JL II ~~SEATINGPLANE 

i- b REF1 

~
WITH PLATING 

.,00 13/17 
~ . . 

bl BASE METAL 

SECTION A~A 
&. 

-I f-CiJ ~ 
6 

b i if I ddd@ICiA B®ID®I 

4.3 

~~@ 
~~ 

DETAIL A 

S-1S 

.20 MIN 

DETAIL B 

~~b~F 
~~ 

(J MIN 

R.13 MIN 

GAGE PlANE ~~13/30 em 

F : I cr-T 

.65/95 

1.60 ~F 

TOLERANCES 
UNlESS SPECIFIED 

DECIMAL ANGULAR 
xx± ± 
xxx± 
XXXX± 

~ 
iJltegratEld Device Technology, Inc. 
2975 St8llder Woy. Santa ClarQ. CA 95054 

dt PHONE: (.toe) 727-6116 

rAX: (40B) 492-8674 TWX: 910-J~-201O 

APPROYALS 0'\1£ TiTlE PM PACKAGE OUTLINE 
DRAWN A4 01/15/92 14.0 X 14.0 X 2.0 mm PQFP 
"""'" 1.60/.25 MAX FORM 
f----t---II SJCE I DRAWING No, 

04 
DO NOT SCALE DRAWING 

17 



PACKAGE DIAGRAM OUTLINES 

PQFP (Continued) 
REVISIONS 

DCN .EV DESCRIPllON DAlE APPROVED 

27649 0' REDRAW TO JEDEC fORMAT 01/24/92 

DWG# L PQBD-l 
s JEDEC VARIATION y N 
M BE-2 D LAND PATTERN DIMENSIONS B T 
D , 
L MIN NOM MAX 
A - - 2.35 
Al - - .25 
A2 1.95 2.00 2.10 

PI 
0 16.95 17.20 17.45 4 
01 13.90 14.00 14.10 5,2 N 
E 16.95 17.20 17.45 4 

00000000000000000000 El 13.90 14.00 14.10 5,2 
N BO 1= 

ill e .65 BSC ,= ,= 
b .22 - .35 7 = = 
bl .22 .30 .32 = = 

ccc - - .10 = = = ddd - - .13 P PI = + = em = = = IJ = = = 
NOTES: = = = = 
ALL DIMENSIONING AND TOlERANCING CONFORM TO ANSI YI4.5M-19B2 = 

& TOP PACKAGE MAY BE SMALLER THAN BOTTOM PACKAGE BY .15 mm 00000000000000000000 
.&. DATUMS II]] AND ~ TO BE OffiRMINED AT DATUM PLANE ffi xJLem3w &. DIMENSIONS 0 AND E ARE TO BE DETERMINED AT SEATING PLANE m 
.&. DIMENSIONS 01 AND El DO NOT INCLUDE MOLD PROTRUSION ALLOWABLE 

MOLD PROTRUSION IS .25 mm PER SIDE. 01 AND EI ARE BODY SIZE 
DIMENSIONS INCLUDING MOLD MISMATCH 

MIN I MAX 
&. DETAIL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN P 17.BO I 18.00 

THE ZONE INDICATED PI 14.40 114.60 

fA DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR P2 12.35 BSC 

PROTRUSION IS .OB mm IN EXCESS OF THE b DIMENSION AT MAXIMUM X .30 .50 
MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS e .65 BSC 
OR THE FOOT. N BO 

&. EXACT SHAPE OF EACH CORNER IS OPTIONAL 
T(l.fRANCES 

~ I ......... D.vIc. ToclmoIolY. I.c. 1 
&. THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 

UNLESS SPECIFIED 
DECIMAL ANGULAR 2Q7' Stl!llder WOy. SIII'IN Clora, CA 95054 I 

.10 AND .25 mm FROM THE LEAD TIP xx. • dt PHOH£: (408) 127-6118 I 
XXX: ,.AX: (408) 492-8674 'IWX:: 910-lJ8-2070 I 
XXXXt 

10 ALL DIMENSIONS ARE IN MILUMETERS APPROVALS DATE TIll.E PM PACKAGE OUTUNE I 
DRAWN AA OI/1S/U 14.0 X 14.0 X 2.0 mm paFP I 

11 THIS OUTUNE CONFORMS TO JEOEC PUBUCATION 95 REGISTRATION MO-lOB, """"" 1.6()j.25 MAX FORM , 

VARIATION BE-2 SIZE I DRAIMNG No. I REV I 
C PSC-4035 041 

00 NOT SCALE DRA'MNG I SH£ET Z OF Z 

4.3 18 
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PACKAGE DIAGRAM OUTLINES 

PQFP (Continued) 
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~t~j~""hl~ .13/.20 .13/17 

l......... 
bl B<SE METAL 

SECTION A-A 
&. 

&, 

4.3 

REVISIONS 

DESCRIPTION 

MOVE FROM PSC-4035 
REDRAW TO JEDEC ICORMAT 

DATE I APPROVED 

03/15/95 

EVEN LEAD SIDES 

~~~ 
~~ 

ODD LEAD SIDES 

~~bREF 
OF~ 

DETAIL A 

fS==s 1: GAGE PlANE 

~-7 

.40 MIN 

DETAIL B 

TOLERANCES 
VNLESS SPECIFIEO 

DEClMAL ANGULAR 
xX± ± 
xxx:!: 
xxxX± 

~ 
Integrated Device Technology, Inc 
2975 Ste~def Way, Sonta Clan" ell. 9505~ 

dt PHONE; (~06) 727-6116 

FAX: (406) ~92-8674- TWX. 910-3J8-2070 

APPROVALS DATE TIn..E PM PACKAGE OUTLINE 
DRA'/I'N :ro 03/15/94 28.0 X 28.0 X 3.4 mm PQFP 

1.95/.25 MIN FORM 
f-----J----II Sl~E I DRAWING No 

DO NOT seAl[ DRAWING 

REV 

00 

19 



PACKAGE DIAGRAM OUTLINES 

PQFP (Continued) 

DWG # I PQ144-2 DWG # I PQ160-2 owe # I PQ208-2 
s 

JEDEC VARIATION JEDEC VARIATION JEDEC VAR~TION y N N 
M 

DC-I 0 DO-I 0 -B T T 
0 

MIN NOM MAX E MIN NOM MAX E MIN NOM MAX L 

A 3.45 - 4.07 3.45 4.07 145 4.07 
AI .25 - - .25 - - .25 - -

A2 3.18 3.42 3.65 3.18 3.42 3.65 3.18 3.42 3.65 
0 31.BO 31.90 32.00 4 31.80 31.90 32.00 4 31.80 31.90 32.00 
01 27.90 28.00 28.10 5,2 27.90 28.00 28.10 5,2 27.90 28.00 28.10 
E 31.80 31.90 32.00 4 31.80 31.90 32.00 4 31.80 31.90 32.00 
El 27.90 28.00 28.10 5,2 27.90 28.00 28.10 5,2 27.90 28.00 2B.l0 
N 144 160 208 
e .65 BSC .65 BSC .50 BSC 
b .22 I - .35 7 .22 - .L .35 7 .17 - j .27 
bl .22 .30 .32 .22 .30 .32 .17 
00 ~ 1.12 - 1 ~.12 

NOTES: 

ALL DIMENSIONING AND TOLERANCING CONFORM TO ANSI YI4.5M-19B2 

& TOP PACKAGE MAY BE SMALLER THAN BOTTOM PACKAGE BY .15 mm 

.20 

1 

& DATUMS [E]] AND [38 TO BE DETERMINED AT DATUM PLANE GEl 
.& DIMENSIONS 0 AND E ARE TO BE DETERMINED AT SEATING PLANE GG 
&:, DIMENSIONS 01 AND El 00 NOT INCLUDE MOLD PROTRUSION. ALLOWABLE 

MOLD PROTRUSION IS .25 mm PER SIDE. 01 AND El ARE BODY SIZE 
DIMENSIONS INCLUDING MOLD MISMATCH 

& DETAIL OF PIN 1 IDENTIFIER IS OPTIONAL BUT MUST BE LOCATED WITHIN 
THE ZONE INDICATED 

& DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR 
PROTRUSION IS .OB mm IN EXCESS OF THE b DIMENSION AT MAXIMUM 
MATERIAL CONDITION. DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS 
OR THE FOOT. 

& EXACT SHAPE OF EACH CORNER IS OPTIONAL 

&::,. THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 
.10 AND .25 mm FROM THE LEAD llP 

10 

II 

ALL DIMENSIONS ARE IN MILLIMETERS 

THE 144 '" 160 LO OUTUNES CONFORM TO JEOEC PUBLICATION 95 
REGISTRATION MO-112, VARIATION DC-I '" 00-1 RESPEGllVELY 

.23 
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5,2 
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5,2 

I 7 
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REVISIONS 

DeN REV DESCRIPTION OATE APPROVED 

27657 00 MOVE FROM PSC~4035 03/15/95 
REDRAW TO JEDEC FORMAT 

LAND PATTERN DIMENSIONS 

! It Pl--

ri=f0000000000000000000000000000000000000000 
,= ,= 3= = = = = = = §: 
= = = §: 
§: = --

P PI B + BJIm = = = = = = = = = = §S §S 
= = = = = = = = = = = = = = = = = = = = = = 
~ 0000000000000000000000000000000000000000 

x~ll- 1m ~ rw 
MIN 1 MAX MIN 1 MAX MIN 1 MAX 

P 32.50 32.70 32.SO 32.70 32.50 32.70 
PI 28.40 2B.60 28.40 I 2B.60 28.40 I 28.60 
P2 22.75 BSG 25.35 Bse 25.50 BSC 
X .30 1 .50 .30 I .50 .30 1 .40 
e .65 Bse .65 SSG .SO BSC 
N 144 160 208 

TOlERAHCfS 
UNLESS SPECIFIED C) lntelrated Deville Technology, ll1c. 
DECIMAL ANGlJlAR 2975 Slander 'NGr. SlIllto Cloro, CA 95054 

~~~:± ± dt =~~~~19:~~;:16 TWX: 910-338-2070 

..... ..... "'.~.,.... n ...... " 

1-----+--11 S~E rDRA"NGN~~;~4049 100 
DO NOT SCALE DRAWING I SHEET 2 OF 2 
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PACKAGE DIAGRAM OUTLINES 

DUAL IN-LINE PACKAGES 

L r--
~==============~ 

b 

I~ 
'&i 

SEATING 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. THE MINIMUM LIMIT FOR DIMENSION bl MAYBE .023 FOR CORNER LEADS. 

16-40 LEAD CERDIP 

DWG # D16-1 020-1 D24-1 D40-1 
# OF LDS (N) 16 20 24 40 

SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX 
A .140 .200 .140 .200 .140 .200 .160 .220 
b .015 .021 .015 .021 .015 .021 .014 .023 
b1 .045 .060 .045 .060 .045 .065 .045 .065 
C .009 .012 .009 .012 .009 .014 .008 .014 
D .750 .830 .935 1.060 1.240 1.280 2.020 2.070 
E .285 .310 .285 .310 .285 .310 .510 .600 
El .290 .320 .290 .320 .300 .320 .590 .620 
e .100 BSC .100 8se .100 8se .100 8se 
L .125 .175 .125 .175 .125 .175 .125 .200 
Ll .150 - .150 - .150 - .150 -
Q .015 .055 .015 .060 .015 .060 .020 .060 
S .020 .080 .020 .080 .030 .080 .030 .080 
S1 .005 - .005 - .005 - .005 -

ex 0" 15" 0" 15" 0" 15" 0" 15" 
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PACKAGE DIAGRAM OUTLINES 

DUAL IN-LINE PACKAGES (Continued) 

E1 -~-1 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

48 LEAD SIDE BRAZE (600 MIL) 

DWG # C48-2 
# OF LDS (N) 48 

SYMBOL MIN MAX 
A .100 .190 
b .015 .023 
b1 .045 .060 
C .008 .012 
D 2.370 2.430 
E .550 .610 
E1 .595 .620 
e .100 BSC 
L .125 .175 
L1 .150 -
Q .020 .060 
S .030 .065 
51 .005 -

S2 .005 -
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PACKAGE DIAGRAM OUTLINES 

DUAL IN-LINE PACKAGES (Continued) 

64 LEAD TOP BRAZE (900 MIL) 

1-1------ D --"\,---.-1-1 

r N 

E 

l~ E1 

E2 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. Bse - BASIC LEAD SPACING BETWEEN CENTERS. 

DWG # C64-2 
j{ OF LDS(N} 64 

SYMBOL MIN MAX 
A .120 .180 
b .015 .021 
b1 .045 .060 
C .009 .012 
D 3.170 3.240 
E .790 .810 
E1 .880 .915 
E2 .640 .660 
e .100 BSC 

L .125 .160 
L1 .150 -

Q .020 .100 
S .030 .065 
S1 .005 -
S2 .005 -
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PACKAGE DIAGRAM OUTLINES 

LEADLESS CHIP CARRIERS 

h X 45' 
3 PL 

NOTES: 

J X 45' 

jA1i 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

20-44 LEAD LCC (SQUARE) 

DWG # L20-2 L28-1 L44-1 
# OF LDS (N) 20 28 44 

SYMBOL MIN MAX MIN MAX MIN MAX 
A .064 .100 .064 .100 .064 .120 
A1 .054 .066 .050 .088 .054 .088 
B1 .022 .028 .022 .028 .022 .028 
82 .072 REF .072 REF .072 REF 
B3 .006 .022 .006 .022 .006 .022 

D/E .342 .358 .442 .460 .640 .660 
D1/E1 .200 Bse .300 Bse .500 BSC 
D2/E2 .100 Bse .150 BSC .250 BSC 
D3/E3 - .358 - .460 - .560 

e .050 Bse .050 BSC .050 SSC 
e1 .015 - .015 - .015 -
h .040 REF .040 REF .040 REF 
J .020 REF .020 REF .020 REF 
L .045 .055 .045 .055 .045 .055 
L1 .045 .055 .045 .055 .045 .055 
L2 .077 .093 .077 .093 .077 .093 
L3 .003 .015 .003 .015 .003 .015 

ND/NE 5 7 11 
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PACKAGE DIAGRAM OUTLINES 

CERPACKS 
1------ D 

S1 Q 

L 

N 

E1 E 

t-
I I I 

L 

I I I 

K ---II-- - el-- - S 

NOTES: 
1. ALL DIMENSION ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

16-24 LEAD CERPACK 
DWG # E16-1 E20-1 E24-1 

# OF LDS (N 16 20 24 
SYMBOL MIN MAX MIN MAX MIN MAX 

A .055 .085 .045 .092 .045 .090 
b .015 .019 .015 .019 ,015 ,019 
C .0045 .006 ,0045 .006 .0045 .006 
D ,370 .430 - .540 - .640 
E ,245 .285 .245 ,300 .300 .420 
E1 - .305 - ,305 - .440 
e ,050 BSC ,050 BSC .050 BSC 
K ,008 ,015 .008 .015 .008 .015 
L .250 .370 .250 .370 .250 .370 
Q .026 .040 .026 ,040 ,026 .040 
S - .045 - ,045 - .045 
S1 .005 - .005 - .005 -
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PACKAGE DIAGRAM OUTLINES 

CERPACKS (Continued) 

D 
-II-b -If- S1 c-II-

---r 
L 

4< 5 -t 
E II -+ 
L 

K --i- S - f- 0 - f-e 
A 

NOTES: (UNLESS OTHERWISE SPECIFIED) 
1. ALL DIMENSIONS ARE IN INCHES. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. SYMBOL "N" REPRESENTS THE NUMBER OF LEADS. 
4. THIS DWG REPRESENTS A 48 LEAD CERPACK. 

48-56 LEAD CERPACK (.025" LEAD PITCH) 

DWG # E48-1 E56-1 
# OF LDS (N 48 56 

SYMBOL MIN MAX MIN MAX 
A .075 .095 .075 .095 
b .008 .013 .008 .013 
C .0045 .006 .0045 .006 
D .610 .640 .710 .740 
E .370 .390 .370 .390 
e .025 BSC .025 BSC 
K .003 .007 .003 .007 
L .250 .370 .250 .370 
0 .025 .045 .025 .045 
S - .035 - .035 
S1 .005 - .005 -
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PACKAGE DIAGRAM OUTLINES 

PIN G RID ARRAYS 

1 234 5 

L 0000 
K 00000 
J 00 
H 00 
G 00 
F I-+<>-~t--- + 

(liB 1 

10 11 

E 00 00 
D 00 00 
e 00 00 
B EB0000 0000ffi 

TOP VIEW 

El E -, 

A 0000 000 EB---+-+----'- J. I: 1----1. - ~1 ----J J PIN 1 ID / 

68 PIN PGA (CAVITY UP) 

DWG # G6S-1 
# OF PINS (N) 68 NOTES: 

SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
A .070 .145 SPECIFIED . 

(liB .016 . 020 2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
(liB 1 - . oso 3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE . 
¢B2 .040 .060 4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 

O/E 1.140 1.lS0 5. CHAMFERED CORNERS ARE lOT'S OPTION. 

D1/E1 1.000 BSC 
e .100 Bse 
L .120 .140 
M 11 
Q .040 .060 

4.3 27 



PACKAGE DIAGRAM OUTLINES 

PIN GRID ARRAYS (Continued) 

BOTTOM VIEW ¢B1 

1 2 3 4 5 7 8 9 10 11 

L 0000 0 0 0EB-+--. 
K00000 00000 
J00 00 
H00 00 
G00 00 
F-tt-e-+t-&-J--- + E1 E 

E00 00 
000 00 
c00 00 
BEB0000 0000EB 
A 0000 0GGEB-+-+--L 

TOP VIEW 

-I 

~ 
PIN 1 10 ~ 1""" .. >-[ .. ____ ~1 ----< .. -1[ .. 1 

SEATING PLANE 
VI I~ 

~ ~~~mmUi 
¢B2-1 ~ -H-¢B ~ ef-

68 PIN PGA (CAVITY DOWN) 

DWG # G68-2 
# OF PINS (N) 68 NOTES: 

SYMBOL MIN MAX 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
A .077 .095 SPECIFIED. 

¢B .016 . 020 2. BSC - BASIC LEAD SPACING BETWEEN CENTERS . 
¢B1 .060 .080 3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
¢B2 .040 .060 4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 

DIE 1.098 1.122 5. CHAMFERED CORNERS ARE lOT'S OPTION. 

01/E1 1.000 BSC 
e .100 BSC 
L .120 .140 
M 11 
Q1 .025 .060 
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PACKAGE DIAGRAM OUTLINES 

PIN GRID ARRAYS (Continued) 

84 PIN PGA (CAVITY UP - 12 X 12 GRID) 

M 

L 

K 

J 

H 

G 

F 

E 

D 

C 

B 

A 

1 2 3 4 5 6 7 8 9 10£12 

BOTTOM VIEW ¢Bl 

000000 00000Q; 
000000 000000 
000 000 
00 00 
00 00 
00 +- 00 
00 00 
00 00 
00 00 
000 000 
000000 000000 
E~00000 GG000cp 

Dl .lJ 
D 

SEATING PLANE 

DWG # GS4-1 

TOP VIEW 

El E + 

PIN l1D~ 

# OF PINS (N) 84 
SYMBOL MIN MAX 

A .077 .145 
¢B .016 .020 NOTES: 
¢Bl .060 .OSO 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 

¢B2 .040 .060 SPECIFIED. 

DIE 1.1S0 1.235 
Dl/El 1.100 BSC 

e .100 BSC 
L . 120 .140 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE lOT'S OPTION . 

M 12 
Q .025 .060 
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PACKAGE DIAGRAM OUTLINES 

PIN GRID ARRAYS (Continued) 

BOTTOM VIEW 
123 4 567 

R0000000 
p0000000 
N0000000 
M000 
L000 
K000 
J000 
H000 
c000 

EXTRA PIN 
E000 / 000 
D0000 000 
c0000000 0000000 
80000000 0000000 
A 000000 000000 

144 PIN PGA (CAVITY UP) 

OWG # G144-2 
# OF PINS (NJ 145 

SYMBOL MIN MAX 
A .082 .125 NOTES: 

TOP VIEW 

E1 E 
-f------ + 

PIN 1 ID~ 

¢B .016 .020 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
¢B1 .060 .080 SPECIFIED . 
¢B2 .040 . 060 2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
DIE 1.559 1.590 

01/E1 1.400 Bse 
e . 100 Bse 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE lOT'S OPTION . 

L . 120 .140 6. EXTRA PIN (0-4) ELECTRICALLY CONNECTED TO 0-3 . 

M 15 
Q .040 .060 
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PACKAGE DIAGRAM OUTLINES 

PIN GRID ARRAYS (Continued) 

208 PIN PG A ( CAVITY UP) 

BOTTOM VIEW 
1 234 5 678 1011121314151617 

T GGGG(~)(vGG 
SGGGGGGGG 
RGGGGGGGG 
P GGGGGGGG 
NGGGG 
MGGGG 
LGGGG 
KGGGG 

DWG # G208-1 
# OF PINS (N) 208 

SYMBOL MIN MAX 
A .070 .145 

(l>B .016 .020 NOTES: 

<ilB1 
TOP VIEW 

+ 

PIN 11D~ 

(l>B1 - .080 1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 

¢B2 .040 .060 SPECIFIED. 

, DIE 1.732 1.780 
D1/E1 1.600 BSC 

e .100 BSC 
L .120 .140 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 
3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 
4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 
5. CHAMFERED CORNERS ARE IDT'S OPTION. 

M 17 
Q .040 .060 
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PACKAGE DIAGRAM OUTLINES 

FLATPACKS 

E ----I 

E2 I--E1 A2 
-L- I-- L -

I I 

) In r e 

L 

D 
t 

0 02 ~ 

j j 
f 

PIN 1107 U 

01 J 

b 

L 

NOTES: 
1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 
2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

48-64 LEAD QUAD FLATPACK 
OWG # F48-1 F64-1 

# OF LOS (N) 48 64 
SYMBOL MIN MAX MIN MAX 

A .089 .108 .070 .090 
A1 .079 .096 .054 .078 
A2 .058 .073 .030 .045 
b .018 .022 .016 .020 
C .008 .010 .009 .012 

O/E - . 750 .885 .915 . 
01/E1 .100 REF .075 REF 
02/E2 .550 BSC .750 BSC 

e .050 BSC .050 BSC 
L .350 .450 .350 .450 

NO/NE 12 16 
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DOUBLE-DENSITY 5V LOGIC II 
PRODUCTS 





FCT-T DOUBLE-DENSITY LOGIC 

IDT's FCT-T Double-Density Logic family of 16-, 18-, and 
20-bit components has been designed for use in standard 
TTL-Logic applications. Double-Density features the highest 
speed Logic available and the lowest power dissipation in the 
industry. 

IDT offers several output configurations including Bal­
anced Drive, Light Drive, High Drive and 3.3 Volt. All Double­
Density Logic is guaranteed to have less than SOOps pin-to-pin 
skew, making the output timing highly predictable in high­
speed busses. These components come in several speed 
grades from standard speed up to "E" speed, with 3.2ns 
propagation delay providing an easy system performance 
upgrade path. The components are available in space-saving 
SSOP and TSSOP packages which have a high ratio of 
ground pins to outputs, reducing ground bounce and output 
noise levels. 

AIiIDT FCT-T Logic components have input hysteresis. In 
addition, several of the Double-Density components have 
input Bus Hold which retains the last known state on a 3-state 
bus.1 

Balanced Drive 
Balanced Drive Double-Density Logic (FCT162xxxT) is 

intended for general-purpose applications requiring high speed, 
low power and low noise. Balanced Drive has series output 
resistors which reduce the drive current of the devices to 
±24mA minimum, at the guaranteed Logic thresholds of 
400mV and 2.4V respectively, helping to reduce transmission 
line noise, ringing, ground bounce, crosstalk, EMI and other 
noise related problems. Balanced Drive also has a balanced 
line driving capability, and will drive ±11SmA (typical) at the 
1.5V level, giving equal line driving currents for both the Logic 
HIGH transition and Logic LOW transition. Balanced drive is 
the fastest TTL Logic available for loads less than 200pF. 

Light Drive 
Light Drive (FCT166xxxT) is intended for point-to-point line 

driving applications where there is limited output loading. Light 
Drive has series terminating resistors which will limit the 
current level of the device to ±8mA minimum. Light Drive has 
balanced line driving capability and will drive ±48mA (typical) 
at the 1.5V level, easing line termination problems. The series 

5.0 

termination resistors in Light Drive approximate adding a 25 
ohm series resistor to an industry standard 64mA drive part, 
such as High Drive. Light Drive has advantages over a series 
resistor including very low ground bounce (typ 0.25V) and 
reduced part count. First incident wave switching should be 
achieved with Light Drive for loads of less than SOpF. Light 
Drive is recommended for applications which would otherwise 
require series termination resistors, applications which are 
noise sensitive, and applications where the output loading is 
not excessive. Light Drive is the quietest family available for 
loads of 1 OOpF or less and is available in speed grades up to 
"C" speed. 

High Drive 

High Drive (FCT16xxxT) has +64/-32mA output drive capa­
bility, making it an excellent choice for use as a back plane 
driver. For loads in excess of 200pF, High Drive "E" speed is 
the fastest Logic available. For applications requiring hot 
insertion, High Drive supports Power Off Disable which will 5 
allow swapping of cards in powered systems. (See Applica-
tion Note 102 for Power Off Disable design requirements). 
High Drive is compatible with industry standard high current 
BiCMOS and bipolar families. 

3.3V 

Double-Density (FCT163xxx) 3.3V Logic has superior per­
formance characteristics and lower power dissipation than 
competing technologies. The data sheet specifications for 
3.3V Double-Density components can be found in the 3.3V 
section of this data book. 

Bus Hold 
Bus-hold (FCT16xHxxxT) is available on several of the IDT 

Double-Density components. Bus-hold will retain the last 
known state on an input if the driving source goes to a high­
impedance state. The hold current is approximately equiva­
lent to adding a 3.3K pull-up or pull-down resistor to the input, 
but will hold the present state rather than always pull one 
direction. Bus-hold eliminates the need for pull up resistors on 
3-state busses. 

1 Application Note 117, which can be found in the lOT High-Speed CMOS 
Logic Design Guide, contains additional device characteristics and appli­
cations information. 



SECTION 5 
DOUBLE-DENSITY 5V PRODUCTS 

TABLE OF CONTENTS 
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IDT5417 4FCT162344T 
IDT5417 4FCT162373T 
IDT54174FCT162374T 
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FAST CMOS 16-BIT 
BUFFER/LINE DRIVER 

IDT5417 4FCT16240T/AT/CT/ET 
IDT54n4FCT162240T/AT/CT/ET 

Integrated DevIce Technology. Inc. 

FEATURES: 
• Common features: 

- 0.5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage ~11lA (max.) 
- ESO > 2000V per MIL-STD-883. Method 3015; 

> 200V using machine model (C = 200pF. R = 0) 
25 mil Center SSOP and Cerpack Packages and 19.6 
mil pitch TSSOP Package 

- Extended commercial range of -40°C to +85°C 
- Vee = 5V ±10% 

• Features for FCT16240T/AT/CT/ET: 
- High drive outputs (-32mA IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

Vee = 5V, TA = 25°C 
• Features for FCT162240T/AT/CT/ET: 

- Balanced Output Drivers: ±24mA (commercial). 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

Vee = 5V,TA = 25°C 

FUNCTIONAL BLOCK DIAGRAM 

10E 

lAl lYl 

1A2 1\(2 

lA3 1\(3 

1A4 1\(4 

20E 

2A1 2\(1 

2A2 2\(2 

2A3 2Y3 

2A4 2\(4 

2541 drwOl 

The lOT [ago is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 5.1 

DESCRIPTION: 
The FCT16240T/AT/CT/ET and FCT162240T/AT/CT/ET 

16-bit buffer/line drivers are built using advanced dual metal 
CMOS technology. These high-speed, low-power devices 
offer buslbackplane interface capability with improved packing 
density. The flow-through organization of signal pins simplifies 
layout. The three-state controls are designed to operate these 
devices in a Quad-Nibble, Dual-Byte or single 16-bit word 
mode. All inputs are designed with hysteresis for improved 
noise margin. 

The FCT16240T/AT/CT/ET are ideally suited for driving 
high capacitance loads and low-impedance backplanes. The 
output buffers are designed with power off disable capability 
to allow "live insertion" of boards when used as backplane 
drivers. 

The FCT162240T/AT/CTIET have balanced output drive 
with current limiting resistors. This offers low ground bounce. 
minimal undershoot, and controlled output fall times- reduc­
ing the need for external series terminating resistors. The 
FCT162240T/AT/CT/ET are plug-in replacements for 
FCT16240T/AT/CT/ETand 54f74ABT16240 for on-board in­
terface applications. 
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4A4 
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IDT~4174FCT16240T/AT/CT/ET.162240T/AT/CT/ET 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 

PIN CONFIGURATIONS 

10E 20E 

1'11 2 47 lAl 

1'12 3 46 lA2 

GND 4 45 GND 

lY3 5 44 lA3 

1'14 6 43 lA4 

Vee 7 42 Vee 

2'11 8 41 2Al 

2'12 9 40 2A2 

GND 10 39 GND 

2'(3 11 38 2A3 

2'14 12 5048·1 37 2A4 
5048·2 

3'(1 13 36 3Al 

3'(2 14 35 3A2 

GND 15 34 GND 

3'(3 16 33 3A3 

3'(4 17 32 3A4 

Vee 18 31 Vee 

4Yl 19 30 4Al 

4'(2 20 29 4A2 

GND 21 28 GND 

4Y3 22 27 4A3 

4'14 23 26 4A4 

40E 24 25 30E 

SSOP 
TSSOP 

TOP VIEW 

2541 drw03 
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GND 

1'13 

1Y4 

Vee 
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2'12 
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2'(3 

2'14 

3'(1 

3'(2 

GND 

3% 

3'(4 

Vee 

.4'11 

4'12 

GND 

4'13 

4'14 

40E 

5.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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CERPACK 
TOP VIEW 
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lA1 

1A2 

GND 

1A3 

1M 

Vee 

2A1 

2A2 

GND 

2A3 

2M 

3Al 

3M 

GND 

3A3 

3A4 

Vee 
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IDT54174FCT16240T/AT/CTIET,162240T/AT/CT/ET 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 

PIN DESCRIPTION 

Pin Names DescriDtion 

xOE 3-State Output Enable Inputs (Active LOW) 

xAx Data Inputs 

xYx 3-State Outputs 
25411b101 

ABSOLUTE MAXIMUM RATINGS(1) 

Svmbol Ratin~ Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating --40 to +85 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2541 Ink 03 

1. Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specHication is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and I/O terminals. 
3. Output and I/O terminals for FCT162XXXT. 

5.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

Inl uts Outputs 

xOE xAx xYx 

L L H 

L H L 

H X Z 
NOTE: 25411b102 

1. H = HIGH Voltage Level 
X = Don't Care 
L = LOW Voltage Level 
Z = High Impedance 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter!l) Conditions Typ. 

ON Input VIN =OV 3.5 
Capacitance 

CoUT Output VOUT=OV 3.5 
Capacitance 

Max. Unit 

6.0' pF 

8.0 pF 

NOTE: 2541 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT16240T/AT/CT/ET,162240T/AT/CTIET 
FAST CMOS 16-BIT BUFFERIUNE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vce = 5.0V ± 10%; Military: TA = -55°C to +125°C, Vee=5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vil Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current (Input pins)(S) Vee = Max. VI = Vee - -

Input HIGH Current (110 pins)(5) - -

III Input LOW Current (Input pins)(S) VI=GND - -
Input LOW Current (110 pins)(S) - -

10ZH High Impedance Output Current Vee = Max. Vo=2.7V - -
10Zl (3-State Output pins)(S) VO= 0.5V - -

VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -4).7 

los Short Circuit Current Vee = Max., Vo = GND(3) -80 -140 

VH Input Hysteresis - - 100 

leel Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 
leeH 
leez 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16240T 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

10 Output Drive Current Vee = Max., Vo = 2.5V<3) -50 -

VOH Output HIGH Voltage Vee = Min. IOH=-3mA 2.5 3.5 

VIN = VIH or Vil 10H = -12mA MIL. 2.4 3.5 
10H = -15mA COM'L. 

10H = -24mA MIL. 2.0 3.0 
10H = -32mA COM'U4) 

VOL Output LOW Voltage Vee=>Min. 10l= 48mA MIL. - 0.2 
VIN = VIH or Vil 10l= 64mA COM'L. 

10FF Input/Output Power Off Leakage(S) Vee = OV, VIN or Vo :;; 4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR FCT162240T 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

100l Output LOW Current Vee = 5V, VIN = VIH orVll. VOUT= 1.5V(3) 60 115 

100H Output HIGH Current Vee = 5V, VIN = VIH or VlL, VOUT= 1.5V(3) -60 -115 

VOH Output HIGH Voltage Vee = Min. 10H = -16mA MIL. 2.4 3.3 
VIN = VIH or Vil 10H = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10l= l6mA MIL. - 0.3 
VIN = VIH or Vil 10l = 24mA COM'L. 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25·C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limit for this parameter is ± 5pA at TA = -55·C. 

5.1 

Max. Unit 

- V 

0.8 V 

±1 IJA 
±1 

±l 

±l 

±1 IJA 
±1 

-1.2 V 

-225 mA 

- mV 

500 IJA 

2541 Ink 05 

Max. Unit 

-180 mA 

- V 

- V 

- V 

0.55 V 

±l IJA 
2541 Ink 06 

Max. Unit 

200 mA 

-200 mA 

- V 

0.55 V 

2541 Ink 07 
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IDT54174FCT16240T/AT/CTIET,162240T/AT/CTIET 
FAST CMOS 16-BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

Alec Quiescent Power Supply Current Vee = Max. 
0.5 1.5 

TTL Inputs HIGH VIN = 3.4V(3) -

IceD Dynamic Power Supply Vee = Max. VIN = Vee - 60 100 
Current(4) Outputs Open VIN=GND 

xOE=GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.6 1.5 
Outputs Open VIN=GND 
fi = 10MHz 

50% Duty Cycle VIN = 3.4V - 0.9 2.3 
xOE= GND VIN= GND 
One Bit Toggling 

Vee = Max. VIN = Vee - 2.4 4.5(5) 

Outputs Open VIN=GND 
fi =2.5MHz 

50% Duty Cycle VIN= 3.4V - 6.4 16.5(5) 

xOE=GND VIN= GND 
Sixteen Bits Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (YIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IiNPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcpNcp/2 + fiNI) 

Icc = Quiescent Current (ICCL, ICCH and Iccz) 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
Ii = Input Frequency 
Ni = Number of Inputs at fi 

5.1 

Unit 

mA 

'flAI 
MHz 

mA 

2541 tbl08 
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IDT54174FCT16240T/AT/CTIET,162240T/AT/CTIET 
FAST CMOS 16·BIT BUFFERIlINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16240T/16224OT FCT16240AT/162240AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition") Min.<2) Max. Min.<2) Max. Min.(2) Max. Mln.<2) Max. Unit 

tPLH Propagation Delay CL=50pF 1.5 8.0 1.5 9.0 1.5 4.8 1.5 5.1 ns 

tPHL xAx toxYx RL = 5000 

tPZH Output Enable Time 1.5 10.0 1,5 10.5 1.5 6.2 1.5 6.5 ns 
tPZL 

tPHZ Output Disable Time 1.5 9.5 1.5 10.0 1.5 5.6 1.5 5.9 ns 
tpLZ 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

FCT16240CT/162240CT FCT16240ET/162240ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.<2) Max. Min,(2) Max. Min,(2) Max. Min,(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 4.3 1.5 4.7 1.5 3.2 - - ns 

tPHL xAx toxYx RL= 5000 

tPZH Output Enable Time 1.5 5.8 1.5 6.5 1.5 4.4 - - ns 

tPZL 

tPHZ Output Disable Time 1.5 5.2 1.5 5.7 1.5 3.6 - - ns 

tPLZ 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES. 2541 tbl09 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by deSign. 

5.1 6 



IDT54174FCT16240T/AT/CTIET,162240T/AT/CTIET 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

1-+<:>+ ....... --1 D.U.T. 1-+0+ ....... --. 

RT 

SET-UP, HOLD AND RELEASE TIMES 

ere 7.0V 

2541 drw 05 

INPUT 1.5V 
DATA ~J---"'+--"""'''''''''''7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET - -I--f-V~~'IV' - 3V 
SYNCHRONOUS CON~TROL jJ 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2541 drw 00 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2541 drw 08 

5.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2541 Ink 10 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=f-~ 15V II PULSE -- . 

HIGH-LOW-HIGH IW __ 1.5V 
PULSE __ . 

2541 drw 07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN HIGH OV 

2541 dow 09 
NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate" 1.0MHz; IF" 2.5ns; tR " 2.5ns 
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IDT54174FCT1624OT/AT/CTIET,162240T/AT/CTIET 
FAST CMOS 16-BIT BUFFERIUNE DRIVER MIUTARY AND COMMERCIAL-TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT=-~X:;.X __ FCT XXXX 
Temp. Range Device Type Package 

x- x 
Process 

y~lank 

'--------11 ~X 

16240T 
16240AT 
16240CT 
16240ET 

'------------~162240T 

162240AT 
162240CT 
162240ET 

~ _________________ ~54 

74 

5.1 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S048-1) 
Thin Shrink Small Outline Package (S048-2) 
CERPACK (E48-1) 

Inverting 16-Bit Buffer/Line Driver 

-55°C to +125°C 
-40°C to +85°C 

2541 <lrw10 
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~~ 
FAST CMOS 16-BIT IDT54n4FCT16244T/AT/CT/ET 

BUFFER/LINE DRIVER IDT54n4FCT162244TJAT/CT/ET 
IDT54n4FCT166244T/AT/CT 

Integrated Device Technology, Inc. 

FEATURES: 
• Common features: 

- 0.5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage ~ , ~A (max.) 
- ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil pitch SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 

• Features for FCT16244T1AT/CT/ET: 
- High drive outputs (-32m A IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

Vee = 5V, TA = 25°C 
• Features for FCT162244T/AT/CT/ET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

Vee = 5V,TA = 25°C 
• Features for FCT166244T/ATlCT: 

- Light Drive Balanced Output: ±8mA (commercial), 
±6mA (military) 

- Minimal system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.25V at 

Vee = 5V,TA = 25°C 
• Features for FCT162H244T/AT/CT/ET: 

- Bus Hold retains last active bus state during 3-state 
- Eliminates the need for external pull up resistors 

FUNCTIONAL BLOCK DIAGRAM 
10E --

1A1 I".. 
V 

1Y1 

"" 1Y2 

1A3 "" 1Y3 

1A4 I".. 
1Y4 

--

2A1 
I"- 2Y1 

1"'-. 
V 

2A2 2Y2 

.", 

V 
2A3 2Y3 

2A4 !"'-. 2Y4 

The JOT logo is a regIstered trademark of Integrated Device Technology, Inc. 2544 drw 01 

IDT54n4FCT162H244T/AT/CT/ET 
ADVANCE INFORMATION 

DESCRIPTION: 
The 16-Bit Buffer/Line Driverisforbus interface or signal buffering 

applications requiring high speed and low power dissipation. These 
devices have a flow through pin organization, and shrink packaging 
to simplify board layout. All inputs are designed with hysteresis for 
improved noise margin. The three-state controls allow independent 
4-bit, 8-bit or combined 16-bit operation. These parts are plug in 
replacements for 54/7 4ABT16244 where higher speed, lower noise 
or lower power dissipation levels are desired. 

The FCT16244T/AT/CT/ET are ideally suited for driving 
high capacitance loads (>200pF) and low impedance 
backplanes. These "high drive" buffers are designed with 
power off disable capability to allow "live insertion" of boards 
when used in a backplane interface. 

The FCT162244TI AT ICT /ET have balanced output current 
levels and current limiting resistors. These offer low ground 
bounce, minimal undershoot, and controlled output fall times, 
reducing the need for external series terminating resistors 5 
while still providing very high speed operation for loads of less 
than 200pF. 

The FCT166244T/AT/CT are suited for very low noise, 
point-to-point driving where there is a single receiver, or a very 
light lumped load «50pF). The buffers are designed to limit 
the output current to levels which will avoid noise and ringing 
on the signal lines without using external series terminating 
resistors. 

The FCT162H244T/AT/CT/ET have "Bus Hold" which re­
tains the input's last state whenever the input goes to high 
impedance. This prevents "floating" inputs and eliminates the 
need for pull-up/down resistors. 

30E 

3A1 

3A2 

3A3 

3A4 3Y4 

40E 

4A1 

4A2 

4A3 

4A4 

2544 drw02 
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IDT54174FCT16244T/AT/CTIET,·162244T/AT/CTIET, 
166244T/AT/CT, 162H244T/AT/CTIET FAST CMOS 16·BIT BUFFERIUNE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

lOE 20E 10E 

lYl 2 47 lAl lYl 

lY2 3 46 lA2 lY2 

GND 4 45 GND GND 

lYa 5 44 lA3 lY3 

lY4 6 43 lA4 lY4 

Vee 7 42 Vee Vee 

2Yl 8 41 2Al 2Yl 

2Y2 9 40 2A2 2Y2 

GND 10 39 GND GND 

2Ya 11 38 2A3 2Ya 

2Y4 12 5048·1 37 2A4 2Y4 
5048·2 

3Yl 13 36 aAl aYl 

aY2 14 35 3A2 aY2 

GND 15 34 GND GND 

aYa 16 33 aAa aY3 

3Y4 17 32 3A4 aY4 

Vee 18 31 Vee Vee 

4Yl 19 30 4Al 4Yl 

4Y2 20 29 4A2 4Y2 

GND 21 28 GND GND 

4Ya 22 27 4A3 4Y3 

4Y4 23 26 4A4 4Y4 

40E 24 25 aOE 40E 

2544 drw 03 

SSOP 
TSSOP 

TOP VIEW 

1 

2 

3 

4 

5 

6 

7 
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13 

14 

15 

16 

17 
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19 

20 

21 

22 

23 

24 

E48·1 

CERPACK 
TOP VIEW 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

.26 

25 

20E 

lAl 

1M 

GND 

lA3 

lA4 

Vee 

2Al 

2A2 

GND 

2A3 

2A4 

3Al 

3M 

GND 

3A3 

3A4 

Vee 

4Al 

4M 

GND 

4A3 

4A4 

30E 

2544 drw04 

PIN DESCRIPTION 

5.2 

Pin Names Description 

xOE 3-State Output Enable Inputs (Active LOW) 

xAx Data Inputs(1) 

xYx 3·5tate Outputs 

NOTE: 2544 tbI 01 

1. On FCT16xH these pins have "Bus Hold". All other pins are standard 
inputs, outputs or I/0s. 
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IOT54174FCT16244T/AT/CTIET,162244T/AT/CTIET, 
166244T/AT/CT, 162H244T/AT/CT/ET FAST CMOS 16·BIT BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) FUNCTION TABLE(1) 

Svmbol RatinQ Commercial Military Unit In~uts Outputs 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V xOE xAx xYx 

with Respect to 
GND L L L 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V L H H 
with Respect to Vcc+0.5 Vcc +0.5 
GND 

H X Z 
NOTE: 2544 Ibl 02 

TA Operating -40 to +85 
Temperature 

TSIAS Temperature -55 to +125 
Under Bias 

TSTG Storage -55 to +125 
Temperature 

PT Power Dissipation 1.0 

-55 to +125 °C 

-65 to +135 °C 

-65 to +150 °C 

1.0 W 

1. H = HIGH Voltage Level 
X = Don't Care 
L = LOW VoHage Level 
Z = High Impedance 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

lOUT DC Output -60 to +120 -60 to +120 mA Symbol Parameter(1) Conditions Typ. Max. Unit 

Current GIN Input VIN =OV 3.5 6.0 pF 
NOTES: 2544 Ink 03 Capacitance 

GoUT Output VOUT= OV 3.5 8.0 pF 
Capacitance 

1. Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other condttions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

NOTE: 2544 Ink 04 

1. This parameter is measured at characterization but not tested. 

2. All device terminals except FCT162XXXT and FCT166XXXT output and 
110 terminals. 

3. Output and 110 terminals for FCT162XXXT and FCT166XXXT. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (STANDARD PARTS) 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 5.0V + 10%; Military: TA =-55°C to +125°C, Vcc= 5.0V + 10% - -

Symbol Parameter Test Conditions(1) Min. Typ'(2) Max. 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - -
Vil Input LOW Level Guaranteed Logic LOW Level - - 0.8 

IIH Input HIGH Current (Input pins)(5) Vcc= Max. VI=VCC - - ±1 

Input HIGH Current (1/0 pins)(5) - - ±1 

III Input LOW Current (Input pins)(5) VI= GND - - ±1 

Input LOW Current (1/0 pins)(5) - - ±1 

10zH High Impedance Output Current Vcc = Max. Vo= 2.7V - - ±1 

10Zl (3·State Output pins)(5) Vo= 0.5V - - ±1 

VIK Clamp Diode Voltage Vcc=Min., liN =-18mA - -0.7 -1.2 

los Short Circuit Current Vcc = Max., Vo = GND(3) -80 -140 -225 

VH Input Hysteresis - - 100 -

ICCl Quiescent Power Supply Current Vcc = Max., VIN = GND or Vcc - 5 500 
ICCH 

Iccz 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limit for this parameter is ± 5jJA at TA = -55°C. 

5.2 

Unit 

V .-
V 

~ 

~ 

V 

mA 

mV 

~ 

2544 Ink 05 
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IDT54174FCT16244T/AT/CTIET, 162244T/AT/CTIET, 
166244T/AT/CT, 162H244T/AT/CT/ET FAST CMOS 16-BIT BUFFERIUNE DRIVER MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (BUS HOL.D) 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vce = 5.0V ± 10%; Military: TA = -55°C to +125°C, Vcc= 5.0V ± 10% 

Symbol Parameter Test Condltlons(1) Min. ~1YP'(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vll Input LOW Level Guaranteed Logic LOW Level - -
IIH Input Standard Input(S) Vcc=Max. VI =Vcc - -

HIGH Standard 1/0(5) - -
Current(4) Bus Hold Input - -

Bus Hold I/O - -
III Input Standard Input(S) VI=GND - -

LOW Standard 1/0(5) - -
Current(4) Bus Hold Input - -

Bus Hold I/O - -
IBHH Bus Hold Bus Hold Input Vee = Min. VI=2.0V -50 -
IBHl Sustain VI=0.8V +50 -

Current(4) 

10ZH High Impedance Output Current Vcc=Max. VO=2.7V - -
10Zl (3-State Output pins)(S.6) Vo=0.5V - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -4J.7 

los Short Circuit Current Vcc = Max., Vo = GND(3) -80 -140 

VH Input Hysteresis - - 100 

ICCl Quiescent Power Supply Current Vcc = Max., VIN = GND or Vcc - 5 
ICCH 
Iccz 

NOTES: 
1. For condnions shown as Max. or Min .• use appropriate value sp.ecified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = S.OV, +2SoC ambient. • 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Pins wnh Bus Hold are identified in the pin description. 
S. The test IIm~ for this parameter is ± SI1A at TA = -SsoC. 
6. Does not include Bus Hold I/O pins. 

5.2 

Max. Unit 

- V 

0.8 V 

±1 JIA 
±1 

±100 

±100 

±1 

±1 

±100 

±100 

- JIA 
-

±1 JIA 
±1 

-1.2 V 

-225 mA 

- mV 

500 JIA 

2544 Ink 06 
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IDT54174FCT16646T/AT/CTIET, 162646T/AT/CT/ET 
FAST CMOS Hi-BIT BUS TRANSCEIVERIREGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditlons(1) Min. Typ.(2) Max. 

alec Quiescent Power Supply Current Vcc=Max. - 0.5 1.5 
TTL Inputs HIGH VIN = 3.4V(3) 

ICCD Dynamic Power Supply Current(4) Vcc=Max. VIN= Vcc - 75 120 
Outputs Open VIN=GND 
xDIR = xOE= GND 
One Input Toggling 
50% Duty Cycle 

Ic Total Power Supply Current(B) Vcc=Max. VIN= Vcc - 0.8 1.7 
Outputs Open VIN=GND 
Icp = 1 OM Hz (xCLKBA) 
50% Duty Cycle 

xDIR = xOE = GND VIN =3.4V - 1.3 3.2 
One Bit Toggling VIN =GND 
Ii =5MHz 
50% Duty Cycle 

Vcc = Max. VIN= Vcc - 3.8 6.5(5) 

Outputs Open VIN=GND 
Icp = 10MHz (xCLKBA) 
50% Duty Cycle 
xDIR = xOE = GND VIN =3.4V - 8.3 20.0(5) 

Sixteen Bits Toggling VIN =GND 
Ii =2.5MHz 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vce = 5.0V, +25°C ambient. 
3. Per TTL driven input (YIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Ice formula. These lim~s are guaranteed but not tested. 
6. Ic = IOUIESCENT + hNPUTS + IDYNAMIC 

Ic = Ice + alcc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (ICCL, ICCH and Iccz) 
alce = Power Supply Current for a TTL High Input (ViN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
IceD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at fep 
~ = Input Frequency 
NI = Number of Inputs at fi 

5.13 

Unit 

mA 

fJAI 
MHz 

mA 

25401b1 08 
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IDT54174FCT16646T/AT/CTIET,162646T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16646T/162646T FCT16646AT/162646AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.(2) Max. Mln.(2) Max. Min,(2) Max. Mln.(2) Max. Unit 

tPLH Propagation Delay CL=50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns 
tPHL Bus to Bus RL= soon 
tPZH Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 10.5 ns 
tPZL xDIR or xOE to Bus 

tPHZ Output Disable Time 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7,7 ns 
tpLZ xDIR or xOE to Bus 

tPLH Propagation Delay 2.0 9.0 2.0 10.0 2.0 6.3 2.0 7.0 ns 
tPHL Clock to Bus 

tPLH Propagation Delay 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 ns 
tPHL xSBA or xSAB to Bus 

tsu Set-up Time HIGH or 4.0 - 4.5 - 2.0 - 2.0 - ns 
LOW Bus to Clock 

tH Hold Time HIGH or 2.0 - 2.0 - 1.5 - 1.5 - ns 
LOW Bus to Clock 

tw Clock Pulse Width 6.0 - 6.0 - 5.0 - 5.0 - ns 
HIGH or LOW 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

2540 Ibl 09 

FCT16646CTI162646CT FCT16646ET/162646ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.(2) Max. Min,(2) Max. Mln.(2) Max. Min,(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 5.4 1.5 6.0 1.5 3.8 - - ns 
tPHL Bus to Bus RL= soon 
tPZH Output Enable Time 1.5 7.8 1.5 8.9 1.5 4.8 - - ns 
tPZL xDIR or xOE to Bus 

tPHZ Output Disable Time 1.5 6.3 1.5 7.7 1.5 4.0 - - ns 
tpLZ xDIR or xOE to Bus 

tPLH Propagation Delay 1.5 5.7 1.5 6.3 1.5 3.8 - - ns 
tPHL Clock to Bus 

tPLH Propagation Delay 1.5 6.2 1.5 7.0 1.5 4.2 - - ns 
tPHL xSBA or xSAB to Bus 

tsu Set-up Time HIGH or 2.0 - 2.0 - 2.0 - - - ns 
LOW Bus to Clock 

tH Hold Time HIGH or 1.5 - 1.5 - 0.0 - - - ns 
LOW Bus to Clock 

tw Clock Pulse Width 5.0 - 5.0 - 3.0(4) - - - ns 
HIGH or LOW 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2540 Ibll0 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 
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IDTS4I74FCT16646T/AT/CTIET,162646T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o--7.0V 

soon 

RT 
SOpF soon 

ICL 
2556 drw05 

SET-UP, HOLD AND RELEASE TIMES 

DATA ~'---od~~~ - 3V 
INPUT 1.SV 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET------- , - 3V 
SYNCHRONOUSCONxxtTROL I 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2556 drw06 

3V 
l.SV 
OV 

VOH 
- I.SV 

VOL 

3V 
I.SV 
OV 

2556 drwOB 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2556 Ink 10 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Tennination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

I.SV 

2556drw07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

I.SV 

OV 

3.SV 

VOL 

VOH OUTPUT SWITCH NORMALLY OPEN HIGH OV 
2556 drw09 

NOTES: 
I. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate:; 1.0MHz; IF :; 2.Sns; tR :; 2.Sns 
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IDT54174FCT16646T/AT/CTIET,162646T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

ORDERING INFORMATION 
lOT xx 

Temperature 
Range 

FCT XXXX x x 
Device Type Package Process 

~~Iank 

PV 
L-----------~PA 

E 

16646T 
16646AT 
16646CT 

'-----------------------1 16646ET 
162646T 
162646AT 
162646CT 
162646ET 

L-______________________________ ~54 

74 

5.13 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

Non-Inverting 16-Bit Transceiver/Register 

-55°C to + 125°C 
-40°C to +85°C 

2540 dlW 14 
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~g FAST CMOS 16-BIT BUS IDT54n4FCT16652T/AT/CTIET 

TRANSCEIVER! IDT54n4FCT162652T/AT/CT/ET 

REGISTERS 
Integrated DevIce Technology, Inc. 

FEATURES: 
• Common features: 

- 0.5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage $1J.1A (max.) 
- ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 
- Vee = 5V ±10% 

• Features for FCT16652T/AT/CTJET: 
- High drive outputs (-32m A IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

Vee = 5V, TA = 25°C 
• Features for FCT162652T/AT/CT/ET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

Vee = 5V,TA = 25°C 

DESCRIPTION: 
The FCT16652T/AT/CT/ET and FCT162652T/AT/CT/ET 

16-bit registered transceivers are built using advanced dual 
metal CMOS technology. These high-speed, low-power de-

FUNCTIONAL BLOCK DIAGRAM 

10EAB 
10EBA 

1CLKBA 
1SBA 

1CLKAB 

1SAB 

1A1 

~~-----------------v--------------~/ 
TO 7 OTHER CHANNELS 

2549 drw 01 

The IDT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

vices are organized as two independent 8-bit bus transceivers 
with 3-state D-type registers. For example, the xOEAB and 
xOEBA Signals control the transceiver functions. 

The xSAB and xSBA control pins are provided to select 
either real time or stored data transfer. The circuitry used for 
select control will eliminate the typical decoding glitch that 
occurs in a multiplexer during the transition between stored 
and real time data. A LOW input level selects real-time data 
and a HIGH level selects stored data. 

Data on the A or B data bus, or both, can be stored in the 
internal D-flip-flops by LOW-to-HIGH transitions at the appro­
priate clock pins (xCLKAB or xCLKBA), regardless' of the 
select or enable control pins. Flow-through organization of 
signal pins simplifies layout. All inputs are designed with 
hysteresis for improved noise margin. 

The FCT16652T/AT/CT/ET are ideally suited for driving 
high capacitance loads and low-impedance backplanes. The 
output buffers are designed with power off disable capability 
to allow "live insertion" of boards when used as backplane 
drivers. 

The FCT162652T/AT/CT/ET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled output fall times-reducing 
the need for external series terminating resistors. The 
FCT162652T/AT/CT/ET are plug-in replacements for the 
FCT16652T I AT ICT lET and ABT16652 for on-board bus inter­
face applications. 

20EAB 
20EBA 

2CLKBA 

2SBA 
2CLKAB 

2SAB 

2A1 

~~---------------~--------------~/ 
TO 7 OTHER CHANNELS 2549 d/W 02 

JULY 1995 

©1995 Integrated Device Technology. Inc. 5.14 Dsc-46311& 



IDT54174FCT16652T/AT/CT/ET,162652T/AT/CTIET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

PIN CONFIGURATIONS 

10EA8 56 10E8A 

lCLKA8 2 55 lCLK8A 

lSA8 3 54 lS8A 

GND 4 53 GND 

lAl 5 52 181 

lA2 6 51 182 

Vee 7 50 Vee 

lA3 8 49 183 

lA4 9 48 184 

lAs 10 47 18s 

GND 11 46 GND 

1A6 12 45 186 

13 44 187 

14 S056-1 43 188 
S056-2 

2Al 15 42 281 

16 41 282 

17 40 283 

GND 18 39 GND 

19 38 284 

2As 20 37 28s 

2As 21 36 28s 

Vee 22 35 Vee 

23 34 287 

24 33 288 

GND 25 32 GND 

26 31 2S8A 

27 30 2CLK8A 

28 29 20E8A 

2549 drw03 

SSOPI 
TSSOP 

TOP VIEW 

10EA8 

lCLKA8 

lSA8 

GND 

lAl 

lA2 

Vee 

lA3 

lA4 

1As 

GND 

lA6 

lA7 

1A8 

2Al 

2A2 

2A3 

GND 

2A4 

2As 

2As 

Vee 

2A7 

2A8 

GND 

2SA8 

2CLKA8 

20EA8 

5_14 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

10E8A 

1CLK8A 

1S8A 

GND 

181 

182 

Vee 

183 

184 

18s 

GND 

186 

187 

188 

281 

282 

283 

GND 

284 

28s 

286 

Vee 

287 

288 

GND 

2S8A 

2CLK8A 

20E8A 

2549 drw 04 
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IDT54174FCT16652T/AT/CTIET,162652T/AT/CTIET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

PIN DESCRIPTION 
Pin Names Description 

xAx Data Register A Inputs 
Data Register B Outputs 

xBx Data Register B Inputs 
Data ReQister A Outputs 

xClKAB, xClKBA Clock Pulse Inputs 

xSAB, xSBA Output Data Source Select Inputs 

xOEAB, xOEBA Output Enable Inputs 

FUNCTION TABLE(2) 
Inputs 

xOEAB xOEBA xCLKAB xClKBA xSAB 

l H H or l H or l X 

l H i i X 

X H i H or l X 

H H i i X(2) 

l X H orl i X 
l l i i X 

l l X X X 
l l X H orl X 

H H X X l 

H H H orl X H 

H l H orl H orl H 

NOTES: 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (T A = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. Max. Unit 

CIN Input VIN = OV 3.5 6.0 pF 

Capacitance 

CliO 1/0 VOUT= OV 3.5 8.0 pF 
Capacitance 

NOTE: 2549 Ink 02 

1. This parameter is measured at characterization but not tested. 

2549 tbl 01 

Data 110(1) Operation or Function 

xSBA xAx xBx 

X Input Input Isolation 

X Store A and B Data 

X Input Unspecified(1) Store A, Hold B 

X Inpul Output Store A in Both Registers 

X Unspecified(1 } Input Hold A, Store B 
X(2} Output Input Store B in both Registers 

l Output Input Real Time B Data to A Bus 

H Stored B Data to A Bus 

X Input Output Real Time A Data to B Bus 

X Stored A Data to B Bus 

H Output Output Stored A Data to B Bus and 

Stored B Data to A Bus 
2549 tbl 03 

1. The data outpu!functions may be enabled or disabled by various signals althe xOEAB or xOEBA inputs. 
Data input functions are always enabled, i.e. data at the bus pins will be stored on every LOW·to·HIGH 
transition on the clock inputs. 

2. Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered to load both registers. 

3. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don1Care 
t = LOW-to·HIGH Transition 

ABSOLUTE MAXIMUM RATINGS(1) 

Svmbol Ratin!! Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VrERM(3} Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2549 tbl 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections ofthis specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and 1/0 terminals. 
3. Output and 1/0 terminals for FCTI62XXXT. 

5.14 3 



IDT54174FCTl6652T/AT/CTIET, 162652T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

.OEAB .OEBA xCLKAB .CLKBA .SAB xSBA 

L L X X X L 

xOEAB .OEBA 

X H 

L X 

L H 

REAL-TIME TRANSFER 
BUS B TOA 

M 
~D 

2549 drw07 

.CLKAB .CLKBA .SAB 

l' X X 
X l' X 

l' l' X 

STORAGE FROM 
AAND/OR B 

xSBA 

X 
X 

X 

5.14 

MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

rl 
I I 

2549 drw 06 

xOEAB xOEBA xCLKAB xCLKBA xSAB 

H H X X L 

REAL-TIME TRANSFER 
BUSATOB 

o.:....:..:...? 

2549 dlW 08 

xSBA 

X 

xOEAB xOEBA xCLKAB xCLKBA xSAB .SBA 

H L HorL H orL 

TRANSFER STORED 
DATA TO A AND/OR B 

H H 
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IDT54174FCT16652T/AT/CT/ET,162652T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vce = 5.0V + 10%; Military: TA = -55°C to +125°C, Vee = 5.0V ± 10% -

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -

IIH Input HIGH Current (Input pins)(5) Vee = Max. VI = Vee - -
Input HIGH Current (1/0 pins)(5) - -

IlL Input LOW Current (Input pins)(5) VI=GND - -
Input LOW Current (1/0 pins)(5) - -

10ZH High Impedance Output Current Vee = Max. Vo= 2.7V - -
10ZL (3-State Output pins)(5) VO= 0.5V - -
VIK Clamp Diode Voltage Vee = Min., liN = -lSmA - -4).7 

los Short Circuit Current Vee = Max., vo = GND(3) -so -140 

VH Input Hysteresis - - 100 

leeL Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 
leeH 
leez 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16652T 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

10 Output Drive Current Vee = Max., Vo=2.5V(3) -50 -
VOH Output HIGH Voltage Vee = Min. IOH=-3mA 2.5 3.5 

VIN = VIH or VIL 10H = -12mA MIL. 2.4 3.5 
IOH = -15mA COM'L. 

10H = -24mA MIL. 2.0 3.0 
IOH = -32mA COM'U4) 

VOL Output LOW Voltage Vee = Min. IOL= 4SmA MIL. - 0.2 
VIN = VIH or VIL 10L= 64mA COM'L. 

10FF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo "'4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR FCT162652T 

Svmbol Parameter Test Conditions(1) Min. Tvp.(2) 

100L Output LOW Current Vee = 5V, VIN = VIH orVIL. VOUT= 1.5V(3) 60 115 

looH Output HIGH Current Vee = 5V, VIN = VIH or VIL. VOUT= 1.5V(3) -60 -115 

VOH Output HIGH Voltage Vee = Min. 10H = -16mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL = 16mA MIL. - 0.3 
VIN = VIH or VIL 10L = 24mA COM'L. 

NOTES: 
1. For conditions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limit for this parameter is ± 51'A at TA = -55°C. 

5.14 

Max. Unit 

- V 

O.S V 

±1 !IA 
±1 

±1 

±1 

±1 !IA 
±1 

-1.2 V 

-225 mA 

- mV 

500 !IA 

2549 Ink 05 

Max. Unit 

-1 SO mA 

- V 

- V 

- V 

0.55 V 

±1 !IA 
2549 Ink 06 

Max. Unit 

200 rnA 

-200 rnA 

- V 

0.55 V 

2549 Ink 07 
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IDT54174FCT16652T/AT/CTIET, 162652T/AT/CTIET 
FAST CMOS 1&-BIT BUS TRANSCEIVER/REGISTER MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Parameter Test Conditions(!) Min. TVD.(2) Max. 

.o.lee Quiescent Power Supply Current Vee = Max . - 0.5 1.5 
TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 75 120 
Outputs Open VIN =GND 
xOEAB = xOEBA=GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.8 1.7 
Outputs Open VIN;GND 
lep = 1 OM Hz (xCLKBA) 
50% Duty Cycle 

xOEAB = xOEBA;GND VIN ;3.4V - 1.3 3.2 
One Bit Toggling VIN =GND 
Ii = 5MHz 
50% Duty Cycle 

Vee = Max. VIN = Vee - 3.8 6.5(5) 

Outputs Open VIN;GND 
fcp = 10MHz (xCLKBA) 
50% Duty Cycle 

xOEAB = xOEBA=GND VIN ;3.4V - 8.3 20.0(5) 

Sixteen Bits Toggling VIN ;GND 
Ii =2.5MHz 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for tha applicable device type. 
2. Typical values are at Vcc; 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for thase conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPlITS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcpNcp/2 + t.Ni) 
Icc = Quiescent Current (ICCL, ICCH and Iccz) 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at Icp 
t. = Input Frequency 
NI = Number 01 Inputs at II 

5.14 

Uriit 

rnA 

IlAI 
MHz 

mA 

2549 Ibl os 
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IDT54174FCT16652T/AT/CT/ET,162652T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16652T1162652T FCT16652AT/162652AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Mln.(2) Max. Min,(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns 
tPHL Bus to Bus RL= soon 
tPZH Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 10.5 ns 
tPZL xOEAB or xOEBA to Bus 

tPHZ Output Disable Time 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns 
tpLZ xOEAB or xOEBA to Bus 

tPLH Propagation Delay 2.0 9.0 2.0 10.0 2.0 6.3 2.0 7.0 ns 
tPHL Clock to Bus 

tPLH Propagation Delay xSBA or 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 ns 
tPHL xSAB to Bus 

tsu Set-up Time HIGH or LOW 4.0 - 4.5 - 2.0 - 2.0 - ns 
Bus to Clock 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 1.5 - 1.5 - ns 
Bus to Clock 

tw Clock Pulse Width 6.0 - 6.0 - 5.0 - 5.0 - ns 
HIGH or LOW 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

25491b109 

FCT16652CT/162652CT FCT16652ETI162652ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Mln.(2) Max. Mln.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 5.4 1.5 6.0 1.5 3.8 - - ns 
tPHL Bus to Bus RL= soon 
tPZH Output Enable Time 1.5 7.8 1.5 8.9 1.5 4.8 - - ns 
tPZL xOEAB or xOEBA to Bus 

tPHZ Output Disable Time 1.5 6.3 1.5 7.7 1.5 4.0 - - ns 
tpLZ xOEAB or xOEBA to Bus 

tPLH Propagation Delay 1.5 5.7 1.5 6.3 1.5 3.8 - - ns 
tPHL Clock to Bus 

tPLH Propagation Delay xSBA or 1.5 6.2 1.5 7.0 1.5 4.2 - - ns 
tPHL xSABto Bus 

tsu Set-up Time HIGH or LOW 2.0 - 2.0 - 2.0 - - - ns 
Bus to Clock 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 0.0 - - - ns 
Busto Clock 

tw Clock Pulse Width 5.0 - 5.0 - 3.0(4) - - - ns 

HIGH or LOW 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 25491b110 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 

5.14 7 



IDT54n4FCT16652T/AT/CT/ET,162652T/AT/CTIET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o-e7.0V 

500n 

VOUT 

1-+<>-l----..---lD.U.T.I-+O+-_-~ 

RT 
50pF 500n rL 

2549 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ZKtI----.;h~~7 -3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONZ&tTROL Il _ 3V 

PRESET 71 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

254' drw06 

3V 
1.5V 
OV 

,---'-,+- VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2549 drwOS 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2549 Ink 10 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~ 1.5V 

1.5V 
'----

2549 drw07 

ENABLE AND DISABLE TIMES 

ENABLE 

SWITCH 
OPEN 

DISABLE 

,..---- 3V 

1.5V 

l----',+---- OV 

3.5V 

VOL 

VOH 

OV 
2549 drw09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF ,;; 2.5ns; IR ,;; 2.5ns 

5.14 8 



IDT54J74FCT16652T/AT/CTIET, 162652T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVERIREGISTER 

ORDERING INFORMATION 

lOT XX FCT XXXX X X 
Temperature Device Type Package Process 

Range 

~:Iank 
PV 
PA 
E 

16652T 
16652AT 
16652CT 

'------------1 16652ET· 
162652T 
162652AT 
162652CT 
162652ET 

L-________________________ --j54 

74 

5.14 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

Non-Inverting 16-Bit Bus Transceiver/Register 

-55°C to +125°C 
-40°C to +85°C 

2549drw 14 
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t g FAST CMOS 18-BIT IDT54n4FCT162701T/AT 

RIW BUFFER 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• Low input and output leakage ~1 f.lA (max.) 
• ESD > 2000V per MIL-STD-883. Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil pitch SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Balanced Output Drivers: ±24mA (commercial), 

±16mA (military) 
• Reduced system switching noise 
• Typical VOlP (Output Ground Bounce) < 0.6V at 

Vcc = 5V, TA = 25°C 
• Ideal for new generation x86 write-back cache solutions 
• Suitable for modular x86 architectures 
• Four deep write FIFO 
• Latch in read path 
• Synchronous FIFO reset 

FUNCTIONAL BLOCK DIAGRAM 

RESET 
ClK 

WCE 

RCE 

FF 

FIFO 
(4 deep) 

The lOT logo Is a registered trademark of Integrated Device Techology, Inc. 

DESCRIPTION: 
The FCT162701T I AT is an 18-bit ReadlWrite buffer with 

a four deep FIFO and a read-back latch. It can be used as 
a readlwrite buffer between a CPU and memory or to 
interface a high-speed bus and a slow peripheral. The A­
to-B (write) path has a four deep FIFO for pipelined opera­
tions. The FIFO can be reset and a FIFO full condition is 
indicated by the full flag (FF). The B-to-A (read) path has a 
latch. A HIGH on LE, allows data to flow transparently from 
B-to-A. A LOW on LE allows the data to be latched on the 
falling edge of LE. 

The FCT162701T/AT has a balanced output drive with 
series termination. This provides low ground bounce, 
minimal undershoot and controlled output edge rates. 

AH8 

18 

"'0--- OE8A 

lATCH lE 

18 

2915 drwOl 
81·18 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 

©1995 Integrated Device Technology, Inc. 5.15 DSC-4642/1 
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IDT54174FCT162701T/AT 
FAST CMOS 18-BIT RIW BUFFER 

PIN CONFIGURATIONS 

OEAB 56 RCE 

WCE 2 55 ClK 

Al 3 54 Bl 

GND 4 53 GND 

A2 5 52 B2 

A3 6 51 83 

Vee 7 50 Vee 

A4 8 49 B4 

As 9 48 Bs 

A6 10 47 B6 

GND 11 46 GND 

A7 12 45 B7 

As 13 44 Bs 

A9 14 S056-1 43 B9 
8056-2 

Al0 15 42 Bl0 

All 16 41 B11 

A12 17 40 B12 

GND 18 39 GND 

A13 19 38 B13 

A14 20 37 B14 

A1S 21 36 B1S 

Vee 22 35 Vee 

A16 23 34 B16 

A17 24 33 B17 

GND 25 32 GND 

A1S 26 31 B1S 

OEBA 27 30 FF 

LE 28 29 RESET 

SSOP 
TSSOP 2915 drw 02 

TOP VIEW 

OEAB 

WCE 

Al 

GND 

A2 

A3 

Vee 

A4 

As 

A6 

GND 

A7 

As 

A9 

Al0 

All 

A12 

GND 

A13 

A14 

A1S 

Vee 

A16 

A17 

GND 

A1S 

OEBA 

lE 

5.15 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

RCE 

ClK 

Bl 

GND 

B2 

B3 

Vee 

B4 

Bs 

Ba 

GND 

B7 

Bs 

B9 

BlO 

Bl1 

B12 

GND 

B13 

B14 

BIS 

Vee 

B16 

B17 

GND 

B18 

2915 drw 03 
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IDT54174FCT162701T/AT 
FAST CMOS 18·BIT RIW BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 
Pin Names VO Description 

A1-18 I/O 18 bit I/O port. 

B1-18 I/O 18 bit 1/0 port. 

ClK I Clock for write path FIFO. Clocks data into FIFO when WCE is low, clocks data out of FIFO when RCE is 
low. When FIFO is full all further writes to the FIFO are inhibited. When FIFO is empty all reads from the 
FIFO are inhibited. ClK also resets the FIFO when RESET is low. 

WCE I Enable pin for FIFO input clock. 

RCE I Enable pin for FIFO output clock. 

FF 0 Write path FIFO full flag. Goes low when FIFO is full. 

RESET I Synchronous FIFO reset· when low ClK resets the FIFO. The FIFO pointers are initialized to the 
"empty" condition and FIFO output is forced high (all ones). The FIFO full flag (FF) will be high 
immediately after reset. 

OEAB I Output Enable pin for B port. 

OEBA I Output Enable pin for A port. 

lE I Read path latch enable pin. When high, data flows transparently from B port to A port, B data is latched 
on thefallina edae of LEo 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power DisSipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2915 Ink 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any othercondttions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and I/O terminals. 
3. Output and I/O terminals for FCT162XXXT. 

2915 Ibl01 

CAPACITANCE (TA= +25°C, f = 1.0MHz) 

Symbol Parameterl1) Conditions Typ. Max. Unit 

CIN Input VIN = OV 3.5 6.0 pF 
Capacitance 

CliO I/O VOUT= OV 3.5 B.O pF 
Capacitance 

NOTE: 2915 Ink 03 

1. This parameter is measured at characterization but not tested. 

5.15 3 



IDT54174FCT162701T/AT 
FAST CMOS 18-BIT RIW BUFFER 

FUNCTIONAL DESCRIPTION: 
This device is useful as a read/write buffer for modular high 

end designs. It provides mUlti-level buffering in the write path 
and single deep buffering in the read path, and is suited to 
write back cache implementation. The read path provides a 
transparent latch. 

The four deep FIFO uses one clock with two clock enable 
pins, WCE and RCE to clock data in and out. The FIFO has 
an external full flag which goes lOW when the FIFO is full. 
Internal read and write painters keep track of the words stored 
in the FIFO. A write attempt to a full FIFO is ignored. An 
attempt to read from an empty FI FO will have no effect and the 
last read data remains at the output of the FIFO. The FIFO 
may be reset by the synchronous RESET input. This resets 

APPLICATIONS: 486 INTERFACE 

Cache RAM 

i486 - A 

W/R ClK --ClK,WCE, 

RCE,RST 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

the read and write painters to the original 'empty' condition 
and also sets all B outputs = 1. Simultaneous read and write 
attempts (clock data into FIFO as well as clock data out of 
FI FO) are possible except on FI FO empty and full boundaries. 
When the FIFO is empty, and a simultaneous read and write 
is attempted, the read is ignored while the write is executed. 
If the same is attempted when the FIFO is full, the write is 
ignored while the read is executed. Normal operation of the 
four deep FIFO in the write path is independent of the read 
path operation. 

Power, ground and data pin positions on the FCT162701T 
match those on the FCT16501T/162501 T, allowing an easy 
upgrade. 

Coprocessor 

DRAM 

FCT16270H 
B 

--lE,OEBA, 

OEAB 

PAL 

2915 dlW 04 

Figure 1. FCT162701T Application Example 

5.15 4 



IDT5417 4FCT162701T1 AT 
FAST CMOS l8-BIT RIW BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = -40°C to +85°C Vcc = 5 OV + 10%' Military' TA = -55°C to +125°C Vcc = 5 OV ± 10% , - , , 

Svmbol Parameter Test Conditions(l) Min. I Tvp.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vil Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current (Input pins)(5) Vce = Max. VI = Vee. - -

Input HIGH Current (I/O pins)(5) - -
III Input LOW Current (Input pins)(5) VI=GND - -

Input LOW Current (I/O pins)(5) - -
10ZH High Impedance Output Current Vee = Max. Vo= 2.7V - -
10Zl (3-State Output pins)(5) VO= 0.5V - -
VIK Clamp Diode Voltage Vee = Min., liN = -1SmA - ..{).7 

los Short Circuit Current Vee = Max., Vo = GND(3) -SO -140 

VH Input Hysteresis - - 100 

Icel Quiescent Power Supply Current Vee = Max., VIN = GND or Vce - 5 
lecH 
leez 

OUTPUT DRIVE CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. Typ.(2) 

10Dl Output LOW Current Vee = 5V, VIN = VIH orVll. VOUT= 1.5V(3) 60 115 

10DH Output HIGH Current Vee = 5V, VIN = VIH or Vil. VOUT= 1.5V(3) -60 -115 

VOH Output HIGH Voltage Vee = Min. IOH = -16mA MIL. 2.4 3.3 
VIN = VIH or Vil IOH = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOl= 16mA MIL. - 0.3 
VIN = VIH or Vil 10l= 24mA COM'L. 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limtt for this parameter is ± 51lA at TA = -55°C. 

5.15 

Max. Unit 

- V 

O.S V 

±1 IlA 
±1 

±1 

±1 

±1 IlA 
±1 

-1.2 V 

-225 mA 

- mV 

500 IlA 

2915 Ink 04 

Max. Unit 

200 mA 

-200 mA 

- V 

0.55 V 

29151nk05 
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IDT54174FCT162701T/AT 
FAST CMOS 18-BIT R/W BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPL Y CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min_ Typ.(2) Max. 

~Icc 
Quiescent Power Supply Current Vcc = Max. - 0.5 1.5 
TIL Inouts HIGH VIN - 3.4V(3) 

ICCD(CLK) Dynamic Power Supply Current Vce = Max. CLKToggling VIN= Vee - 180 240 
due to clock switchina(4) Outputs Open 50% Duty Cycle VIN= GND 

leCD(O/P) Dynamic Power Supply Current One Bit Toggling - 80 120 
due to output switching(4) 50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN= Vee - 1.8 2.9(5) 

Outputs Open VIN=GND 
lep= 10MHz 
50% Duty Cycle 

OEAB = GND; OEBA = Vee VIN= 3.4V - 2.1 3.7(5) 

LE = WCE= RCE = GND VIN=GND 
RESET = Vce 
All Inputs Low 

Vee = Max. VIN= Vce - 2.2 3.5 
Outputs Open VIN=GND 
fep= 10MHz 
50% Duty Cycle 

OEAB = GND; OEBA = Vee VIN = 3.4V - 2.7 5.0 
LE = WCE= RCE = GND VIN=GND 
RESET = Vec 
One Bit Toggling 
at 10 =5MHz 
50% DuJy_ Cycle 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN) = 3AV). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IiNPUTS + IDYNAMIC 

Ic = Icc + ~Icc DHNT + ICCD (ClK) X fcp + ICCD (alP) x fa No 
Icc = Quiescent Current (Iccl, IccH and Iccz) 
!.Icc = Power Supply Current for a TTL High Input (VIN = 3AV) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TIL Inputs at D 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fa = Output Frequency 
No = Number of Outputs at fo 

5.15 

Unit 

mA 

JlAI 
MHz 

mA 

2915 tbl 06 
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IDT54114FCT162701T/AT 
FAST CMOS 18·BIT RIW BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT162701T FCT162701AT 

Parameter Test Conditions(1) Min.<2) Max.<2) MinJ2) MaxJ2) Unit 

PROPAGATION DELAYS 

1 81-18 to A 1-18 Read path/latch 1.5 6.5 1.5 5.5 ns 

2 lE (low to Hi) to A 1-18 Read path/latch 1.5 5.7 1.5 4.7 ns 

3 ClK to FF Write path 2 7.0 2 6.0 ns 

4 ClKto 8,.,8 Write path 1 6.0 1 5.2 ns 

SETUP & HOLD TIMES(3) 

5 AI-18 to ClK (low to Hi) Setup Write path 2.5 - 2.5 - ns 

6 AI-18 to ClK (low to Hi) Hold Write path 0 - 0 - ns 

7 81-18 to lE (Hi to low) Setup Read path/latch 3 - 3 - ns 

8 81-18 to lE (Hi to low) Hold Read path/latch 0 - 0 - ns 

9 WCE, RCE (low) to ClK Setup Write path 3 - 3 - ns 

10 WCE, RCE (low) to ClK Hold Write path 0 - 0 - ns 

11 RESET (low) to ClK Setup Write path 3 - 3 - ns 

12 RESET (low) to ClK Hold Write path 0 - 0 - ns 

ENABLE & DISABLE TIMES(3) 

13 OE8A low to AI-18 Enable Write path 1.5 7.0 1.5 6.0 ns 

14 OE8A High to A 1-18 Disable Write path 1.5 6.0 1.5 5.0 ns 

15 OEA8 low to 81-18 Enable Read path 1.5 7.0 1.5 6.0 ns 

16 OEAB High to BI-18 Disable Read path 1.5 6.0 1.5 5.0 ns 

MINIMUM PULSE WIDTHS 

17 ClK HIGH or lOW Pulse Width Write path 3.0 - 3.0 - ns 

18 lE HIGH Pulse Width Read path/latch 3.0 - 3.0 - ns 

NOTES: 2915 tbl 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Guaranteed but not tested. 

5.15 7 



IDT54n4FCT162701T/AT 
FAST CMOS 18-BIT RIW BUFFER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

1-+<*....---1 D.U. T. I-+ot---t--~ 

0--.7.0V 

500n 

50pF 500n 
RT ICL 

2915 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

DATA zxtl,--.......,h-~~"7 - 3V 
INPUT 1.5V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET' - 3V 
SYNCHRONOUS CONZX;t:TROL II 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2915 drw 05 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 

2915 dIW07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2915 Ink 07 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=}-~ 15V PULSE -- . 

HIGH-LOW-HIGH _ow __ 1.5V 
PULSE _ _ 2915drw06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN HIGH OV 

2915drw06 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate :s; 1.0MHz; tF :s; 2.5ns; IR :s; 2.5n8 
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IDT54174FCT162701T/AT 
FAST CMOS 18-BIT RIW BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT X FCT XXXX 
T;:-e-m-p-e-ra7"tu-re 

Range 
Device 
Type 

X X 

Commercial 
MIL-STD-883, Class B 

PV Shrink Small Outline Package (S056-1) 
'----------i PA Thin Shrink Small Outline Package (S056-2: 

E CERPACK (E56-1) 

'--------------1162701T 18-Bit R/W Buffer 
162701AT 

'---______________ -154 -55°Cto+125°C 
74 -40°C to +85°C 

2915 drw09 
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FAST CMOS 18-BIT 
REGISTER 

IDT54n4FCT16823AT/BT/CT/ET 
IDT54n4FCT162823AT/BT/CT/ET 

Integrated Device Technology. Inc. 

FEATURES: 
• Common features: 

- 0.5 MICHON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage ::;;11lA (max.) 
- ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 
- Vee = 5V ±10% 

• Features for FCT16823AT/BTlCT/ET: 
- High drive outputs (-32m A IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

Vee = 5V, TA = 25°C 
• Features for FCT162823AT/BT/CT/ET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

Vee = 5V,TA = 25°C 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The FCT16823AT/BT/CT/ET and FCT162823AT/BT/CTI 

ET 18-bit bus interface registers are built using advanced, 
dual metal CMOS technology. These high-speed, low-power 
registers with clock enable (xCLKEN) and clear (xCLR) con­
trols are ideal for parity bus interfacing in high-performance 
synchronous systems. The control inputs are organized to 
operate the device as two 9-bit registers or one 18-bit register. 
Flow-through organization of Signal pins simplifies layout. All 
inputs are designed with hysteresis for improved noise mar­
gin. 

The FCT16823AT/BT/CT/ET are ideally suited for driving 
high-capacitance loads and low-impedance backplanes. The 
output buffers are designed with power off disable capability 
to allow "live insertion" of boards when used as backplane 
drivers. 

The FCT162823AT/BT/CT/ET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled output fall times - reduc­
ing the need for external series terminating resistors. The 
FCT162823AT/BT/CT/ET are plug-in replacements for the 
FCT16823AT/BT/CT/ET and ABT16823 for on-board inter­
face applications. 

10E 20E -------------d "»----. 

1CLR 2CLR _____ -q ')-----, 

1CLK 2CLK --------..., 

1CLKEN 2CLKEN 

,~-----~ r------~/ V 
TO 8 OTHER CHANNELS 2n2 drw01 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 5.16 

'~~-----~vr-----~/ 
TO 8 OTHER CHANNELS 2772drw02 

JULY 1995 

D5C-423815 
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IDT54174FCT16823AT/BT/CTIET, 162823AT/BT/CT/ET 
FAST CMOS 18-BIT REGISTER 

PIN CONFIGURATIONS 

lCLR 56 lCLK 

10E 2 55 lCLKEN 

101 3 54 101 

GNO 4 53 GNO 

102 5 52 102 

103 6 51 103 

Vee 7 50 Vee 

104 8 49 104 

105 9 48 105 

106 10 47 106 

GNO 11 46 GNO 

107 12 45 107 

lOa 13 44 lOa 

109 14 8056-1 43 109 
8056-2 

201 15 42 201 

202 16 41 202 

203 17 40 203 

GNO 18 39 GNO 

204 19 38 204 

205 20 37 205 

206 21 36 206 

Vee 22 35 Vee 

207 23 34 207 

208 24 33 208 

GNO 25 32 GNO 

209 26 31 209 

20E 27 30 2CLKEN 

2CLR 28 29 2CLK 

SSOP 
TSSOP 

TOP VIEW 2772 dlW 03 

lCLR 

10E 

101 

GNO 

102 

103 

Vee 

104 

105 

106 

GNO 

107 

108 

109 

201 

202 

203 

GNO 

204 

205 

206 

Vee 

207 

208 

GNO 

209 

20E 

2CLR 

5.16 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

lCLK 

lCLKEN 

101 

GNO 

102 

103 

Vee 

104 

105 

106 

GNO 

107 

108 

109 

201 

202 

203 

GNO 

204 

205 

206 

Vee 

207 

208 

GNO 

209 

2CLKEN 

2CLK 

2772 drw 04 
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IDT54174FCT16823AT/BT/CT/ET,162823AT/BT/CT/ET 
FAST CMOS 18-BIT REGISTER 

PIN DESCRIPTION 
Pin Names Description 

xDx Data inputs 

xCLK Clock Inputs 

xCLKEN Clock Enable Inputs (Active LOW) 

xCLR Asynchronous clear Inputs 
I (Active LOW) 

xOE Output Enable Inputs (Active LOW) 

xOx 3-State Outputs 
2772 tbl 01 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VrERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee +0.5 Vee +0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2772 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause penmanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device tenminals except FCT162XXXT Output and I/O terminals. 
3. Output and I/O terminals for FCT162XXXT. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 
Inputs Out~U~!; 

xOE xCLR xCLKEN xCLK xDx xQx Function 

H X X X X Z HighZ 

L L X X X L Clear 

L H H X X 0(2) Hold 

H H L i L Z Load 

H H L i H Z 

L H L i L L 

L H L i H H 

NOTES: 2772 tbl 02 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

2. Output level before indicated steady-state input conditions were estab­
lished. 

CAPACITANCE (TA= +25°C, f = 1.0MHz) 

Symbol Parameter{l) Conditions Typ. Max. Unit 
GiN Input VIN =OV 3.5 6.0 pF 

Capacitance 

CoUT Output VOUT=OV 3.5 8.0 pF 
Capacitance 

NOTE: 2772 Ink 04 

1. This parameter is measured at characterization but not tested. 

5.16 3 



IDT54174FCT16823A,T/BT/CTIET,162823ATIBT/CTIET 
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vee = 5.0V ± 10%; Military: TA = -55°C to +125°C, Vee= 5.0V + 10% -

Svmbol Parameter Test Conditions(1) Min. Typ,(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current (Input pins)(S) Vec = Max. VI = Vee - -

Input HIGH Current (110 pins)(S) - -
IlL Input LOW Current (Input pins)(S) VI=GND - -

Input LOW Current (1/0 pins)(S) - -
10ZH High Impedance Output Current Vee = Max. Vo= 2.7V - -
10ZL (3-State Output pins)(S) VO= 0.5V - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -{J.7 

105 Short Circuit Current Vee = Max., Vo = GND(3) -80 -140 

VH Input Hysteresis - - 100 

IceL Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 
IceH 

leez 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16823T 
Symbol Parameter Test Conditions(1) Min. Typ,(2) 

10 Output Drive Current Vee = Max., Vo = 2.5v!3) -50 -
VOH Output HIGH Voltage Vee = Min. IOH=-3mA 2.5 3.5 

VIN = VIH or VIL 10H = -12mA MIL. 2.4 3.5 
IOH = -15mA COM'L. 

IOH = -24mA MIL. 2.0 3.0 
IOH = -32mA COM'L.(4} 

VOL Output LOW Voltage Vee 'i' Min. IOL = 48mA MIL. - 0.2 
VIN = VIH or VIL IOL= 64mA COM'L. 

10FF Input/Output Power Off Leakage(S} Vee = OV, VIN or Vo '" 4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR FCT162823T 
Symbol Parameter Test Conditions(1) Min. Typ,(2) 

IOOL Output LOW Current Vee = 5V, VIN = VIH orVIL. VOUT= 1.5V(3} 60 115 

IOOH Output HIGH Current Vee = 5V, VIN = VIH or VIL. VOUT= 1.5V(3} -60 -115 

VOH Output HIGH Voltage Vee = Min. IOH = -16mA MIL. 2.4 3.3 
VIN = VIH or VIL IOH = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL= 16mAMIL. - 0.3 
VIN = VIH or VIL I OL = 24mA COM'L. 

NOTES: 
1. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics lor the applicable device type. 
2. Typical values are at Vcc = S.OV, +2S"e ambient. 
3. Not more than one output should be tested at one time. Duration 01 the test should not exceed one second. 
4. Duration 01 the condition can not exceed one second. 
5. The test IimH for this parameter is ± 5~ at TA = -55 "e. 

5.16 

Max. Unit 

- V 

0.8 V 

±1 JlA 
±1 

±1 

±1 

±1 JlA 
±1 

-1.2 V 

-225 mA 

- mV 

500 JlA 

2n21nk05 

Max. Unit 

-180 mA 

- V 

- V 

- V 

0.55 V 

±1 JlA 
2n2 Ink 06 

Max. Unit 

200 mA 

-200 mA 

- V 

0.55 V 

2772 Ink 07 
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IDT54174FCT16823AT/BT/CT/ET, 162823AT/BT/CTIET 
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. TVD.(2) Max. 

.<lIce Quiescent Power Supply Current Vee = Max. - O.S 1.S 
TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 7S 120 
Outputs Open VIN= GND 
xOE = xCLKEN = GND 
One Input Toggling 
SO% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.8 2.7 
Outputs Open VIN =GND 
lep= 10MHz 
SO% Duty Cycle 

xOE = xCLKEN = GND VIN =3.4V - 1.3 3.2 
at Ii = SMHz VIN =GND 
SO% Duty Cycle 
One Bit Toggling 

Vee = Max. VIN = Vee - 4.2 7.1 (5) 

Outputs Open VIN =GND 
lep= 10MHz 
50% Duty Cycle 

xOE = xCLKEN = GND VIN = 3.4V - 9.2 22.1 (5) 

at Ii = 2.5MHz VIN = GND 
50% Duty Cycle 
Eighteen Bits Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, -I-25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT -I- IINPUTS -I- IDYNAMIC 

Ic = Icc -I- 6.lcc DHNT -I- ICCD (fcpNcp/2 + fiNi) 

Icc = Quiescent Current (ICCl, ICCH and Iccz) 
6.lcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fi = Input Frequency 
Ni = Number of Inputs at fl 

5.16 

Unit 

mA 

IJA/ 
MHz 

mA 

2n2tbiOa 
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IDT54n4FCT16823ATIBT/CTIET,162823ATIBT/CT/ET 
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16823A TI162823AT FCT16823BT/162823BT 

Com'l. Mil. Com'I •. Mil. 

·Symbol Parameter Condition(1 ) Min.(2) Max. Min.<2) Max. Min,<2) Max. Min.<2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 10.0 1.5 11.5 1.5 7.5 1.5 8.5 ns 
tPHL xCLKto xQx RL= 500n 

CL = 300pF(S) 1.5 20.0 1.5 20.0 1.5 15.0 1.5 16.0 
RL= 500n 

tPHL Propagation Delay CL= 50pF 1.5 14.0 1.5 15.0 1.5 9.0 1.5 9.5 ns 
xCLRtoxQx RL= 500n 

tPZH Output Enable Time CL= 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 9.0 ns 
tPZL xOEtoxQx RL= 500n 

CL = 300pF(S) 1.5 23.0 1.5 25.0 1.5 15.0 1.5 16.0 
RL= 500n 

tPHZ Output Disable Time CL=5pF(S) 1.5 7.0 1.5 8.0 1.5 6.5 1.5 7.0 ns 
tpLZ xOEtoxQx RL= 500n 

CL= 50pF 1.5 8.0 1.5 9.0 1.5 7.5 1.5 8.0 
RL= 500n 

tsu Set-up Time HIGH or LOW CL= 50pF 4.0 - 4.0 - 3.0 - 3.0 - ns 
xDxto xCLK RL= 500n 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 1.5 - 1.5 - ns 
xDxto xCLK 

tsu Set-up Time HIGH or LOW 4.0 - 4.0 - 3.0 - 3.0 - ns 
xCLKEN to xCLK 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 0 - 0 - ns 
xCLKEN to xCLK 

tw xCLK Pulse Width 7.0 - 7.0 - 6.0 - 6.0 - ns 
HIGH or LOW 

tw xCLR Pulse Width LOW 6.0 - 7.0 - 6.0 - 6.0 - ns 

tREM Recovery Time xCLR to xCLK 6.0 - 7.0 - 6.0 - 6.0 - ns 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

NOTES: 2772 tbl 09 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 
5. This condition is guaranteed but not tested. 
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IDT54174FCT16823A T/BT/CTlET, 162823AT/BT/CT/ET 
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16823CT/162823CT FCT16823ET/162823ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.l2) Max. Min.(2) Max. Unit 

tPlH Propagation Delay CL = 50pF 1.5 6.0 1.5 7.0 1.5 4.4 - - ns 
tPHl xCLKto xQx RL= 500n 

CL = 300pF(S) 1.5 12.5 1.5 13.5 1.5 8.0 - -
Rl- 500n 

tPHL Propagation Delay Cl = 50pF 1.5 8.0 1.5 8.5 1.5 4.4 - - ns 
xCLRto xQx Rl= 500n 

tPZH Output Enable Time Cl= 50pF 1.5 7.0 1.5 8.0 1.5 4.4 - - ns 
tPZl xOEto xQx Rl= 500n 

CL = 300pF(S) 1.5 12.5 1.5 13.5 1.5 9.0 - -
RL= 500n 

tPHZ Output Disable Time Cl= 5pF(S) 1.5 6.2 1.5 6.2 1.5 3.6 - - ns 
tpLZ xOEto xQx Rl= 500n 

CL = 50pF 1.5 6.5 1.5 6.5 1.5 3.6 - -
RL= 500n 

tsu Set-up Time HIGH or LOW Cl = 50pF 3.0 - 3.0 - 1.5 - - - ns 
xDxto xCLK RL= 500n 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 0.0 - - - ns 
xDxto xCLK 

tsu Set-up Time HIGH or LOW 3.0 - 3.0 - 2.5 - - - ns 
xCLKEN to xCLK 

tH Hold Time HIGH or LOW 0 - 0 - 0.0 - - - ns 
xCLKEN to xCLK 

tw xCLK Pulse Width 6.0 - 6.0 - 3.0(4) - - - ns 
HIGH or LOW 

tw xCLR Pulse Width LOW 6.0 - 6.0 - 3.0(4) - - - ns 

tREM Recovery Time xCLR to xCLK 6.0 - 6.0 - 3.0 - - - ns 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2772tbll0 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 
5. This condition is guaranteed but not tested. 
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IDT54174FCT16823ATIBT/CTIET,162823ATIBT/CTIET 
FAST CMOS 18-81T REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o-e7.0V 

500n 

VOUT 

H-<>+-~-lD.U.T. 1-+0+-..,....--+ 

RT 
50pF 500n 

lL 
2772 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

DATA zxt'--~"""C":l,",-,~ -3V 
INPUT 1.5V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONzxtTROL ') _ 3V 

PRESET ' 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2n2 drw06 

3V 
1.5V 
OV 

~-..:....""+- VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2772 drw 08 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2772 Ink 10 

CL: Load capacitance: includes jig and probe capacitance. 
Rr = Termination resistance: should be equal to ZOl/T of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

2772 drw07 

ENABLE AND DISABLE TIMES 

ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 

---- 1.5V 

OV 

3.5V 

VOL 

VOH 

OV 
2772 drw 09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate s: 1.0MHz; tF s: 2.5ns; tR s: 2.5ns 
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IDT5417 4FCT16823AT/BT/CT/ET, 162823A T/BT/CTIET 
FAST CMOS 18-BIT REGISTER 

ORDERING INFORMATION 

lOT xx FCT XXXX 
'=T'""em-p-. R"'a-n-g-e Device Type 

x x 
Package Process 

y~lank 
PV 

'--------l PA 
E 

16823AT 
16823BT 
16823CT 
16823ET '----...,---------i 162823AT 

162823BT 
162823CT 
162823ET 

L-________________ --l54 

74 

5.16 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

Non-Inverting 18-Bit Register 

-55°C to + 125°C 
-40°C to +85°C 

2772 dlW 10 
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FAST CMOS 20-BIT 
BUFFERS 

IDT54n4FCT16827 AT/BT/CT/ET 
IDT54n 4FCT162827 AT/BT/CT/ET 

Integrated Device Technology, Inc. 

FEATURES: 
• Common features: 

- 0.5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage s1f.lA (max.) 
- ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 
- Vee = 5V ±10% 

• Features for FCT16827AT/BTlCTIET: 
- High drive outputs (-32mA IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

Vee = 5V, TA = 25°C 
• Features for FCT162827AT/BT/CTlET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

Vec = 5V,TA = 25°C 

FUNCTIONAL BLOCK DIAGRAM 

10E1-----d 

10E2 -----<J 

lAl------/ >----l------1yl 

'~-------"r-----~/ 
TO 9 OTHER CHANNELS 2773 drw 01 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The FCT16827AT/BT/CT/ET and FCT162827AT/BT/CTI 

ET 20-bit buffers are built using advanced dual metal CMOS 
technology. These 20-bit bus drivers provide high-perfor­
mance bus interface buffering for wide data/address paths or 
busses carrying parity. Two pair of NAND-ed output enable 
controls offer maximum control flexibility and are organized to 
operate the device as two 10-bit buffers or one 20-bit buffer. 
Flow-through organization of signal pins simplifies layout. All 
inputs are designed with hysteresis for improved noise mar­
gin. 

The FCT16827AT/BT/CT/ET are ideally suited for driving 
high capacitance loads and low impedance backplanes. The 
output buffers are designed with power off disable capability 
to allow "live insertion" of boards when used as backplane 
drivers. 

The FCT162827 AT/BT/CT/ET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled output fall times-reducing 
the need for external series terminating resistors. The 
FCT162827AT/BT/CT/ET are plug-in replacements for the 
FCT16827AT/BT/CT/ET and ABT16827 for on-board inter­
face applications. 

20E1-----d 

20E2 -----d 

2Al------! >----f------2y1 

'~-------"r-------/ 
TO 9 OTHER CHANNELS 
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IDT54174FCT16827ATIBT/CT/ET,162827AT/BT/CT/ET 
FAST CMOS 20-BIT BUFFERS 

PIN CONFIGURATIONS 

10E1 56 10E2 

1Y1 2 55 1A1 

1Y2 3 54 1A2 

GND 4 53 GND 

1YS 5 52 lAs 

1Y4 6 51 1A4 

Vee 7 50 Vee 

1YS 8 49 1As 

1Y6 9 48 1A6 

1Y7 10 47 1Al 

GND 11 46 GND 

1Ya 12 45 1Aa 

1Y9 13 44 1Ag 

1Y10 14 S056-1 43 lA10 
S056-2 

2Y1 15 42 2A1 

2Y2 16 41 2A2 

2YS 17 40 2As 

GND 18 39 GND 

2Y4 19 38 2A4 

2Ys 20 37 2As 

2Y6 21 36 2A6 

Vee 22 35 Vee 

2Y7 23 34 2A7 

2Ya 24 33 2Aa 

GND 25 32 GND 

2Y9 26 31 2Ag 

2Y1O 27 30 2Al0 

20E1 28 29 20E2 

SSOP 
TSSOP 

TOP VIEW 
2773 drw 03 

10E1 

1Y1 

1Y2 

GND 

1Ya 

1Y4 

Vee 

1YS 

1Y6 

1Y7 

GND 

1Ya 

1Y9 

1Y1o 

2Y1 

2Y2 

2Ya 

GND 

2Y4 

2YS 

2Y6 

Vee 

2Y7 

2Ya 

GND 

2Y9 

2Yl0 

20E1 
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14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

1A1 

1A2 

GND 

lAs 

1A4 

Vee 

1As 

1A6 

1A7 

GND 

1Aa 

1Ag 

1A10 

2A1 

2A2 

2Aa 

GND 

2A4 

2As 

2A6 

Vee 

2Al 

2Aa 

GND 

2Ag 

277S drw 04 
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IDT54174FCT16827ATIBT/CTIET,162827AT/BT/CTIET 
FAST CMOS 20-BIT BUFFERS 

PIN DESCRIPTION 

Pin Names Description 

xOEx Output Enable Inputs (Active LOW) 

xAx Data Inputs 

xYx 3-State Outputs 

2773 Ibl 01 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

T9TG Storage -55 to +125 -65 to +150 °C 
Temperature 

Pr Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2773 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. . 

2. All device terminals except FCT162XXXT Output and 110 terminals. 
3. Output and 110 terminals for FCT162XXXT. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

Inputs 

XOE1 xOE2 

L L 

L L 

H X 

X H 
NOTE: 
1. H = HIGH Voltage Level 

L = LOW Vottage Level 
X = Don't Care 
Z = High Impedance 

xAx 

L 

H 

X 

X 

Outputs 

xYx 

L 

H 

Z 

Z 

CAPACITANCE (TA= +25°C, f = 1.0MHz) 

Symbol Parameteri1) Conditions Typ. 

CIN Input VIN =OV 3.5 
Capacitance 

CoUT Output VOUT=OV 3.5 
Capacitance 

NOTE: 

2773 Ibl 02 

Max. Unit 

6.0 pF 

8.0 pF 

2773 Ink 04 

1. This parameter is measured at characterization but not tested. 

5.17 3 



IDT54174FCT16827 AT/BT/CT/ET, 162827 AT/BT/CTIET 
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vee = S.OV ± 10%; Military: TA = -55°C to +125°C, Vcc= 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vll Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current (Input pins)(5) Vcc= Max. VI= Vcc - -

Input HIGH Current (I/O pins)(5) - -
III Input LOW Current (Input pins)(5) VI= GND - -

Input LOW Current (I/O pins)(5) - -
10lH High Impedance Output Current Vcc= Max. Vo= 2.7V - -
lOll (3-State Output pins)(5) Vo= 0.5V - -
VIK Clamp Diode Voltage Vcc = Min., liN = -18mA - -0.7 

los Short Circuit Current Vcc = Max., vo = GND(3) -80 -140 

VH Input Hysteresis - - 100 

ICCl Quiescent Power Supply Current Vcc = Max., VIN = GND or vcc - 5 
ICCH 
Icel 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16827T 

Symbol Parameter Test Conditions(1) Min. Typ,(2) 

10 Output Drive Current Vee = Max., Vo=2.5V(3) -50 -
VOH Output HIGH Voltage Vee = Min. 10H=-3mA 2.5 3.5 

VIN = VIH or Vll 10H = -12mA MIL. 2.4 3.5 
10H = -15mA COM'L. 

10H = -24mA MIL. 2.0 3.0 
10H = -32mA COM'U4) 

VOL Output LOW Voltage Vee = Min. 10l= 48mA MIL. - 0.2 
VIN = VIH or Vll 10l= 64mA COM'L. 

10FF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo ,.; 4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR FCT162827T 
Symbol Parameter Test Conditions(1) Min. TVp.(2) 

10DL Output LOW Current Vee = 5V, VIN = VIH or Vll, VOUT = 1.5V(3) 60 115 

IODH Output HIGH Current Vee = 5V, VIN = VIH or Vll, VOUT= 1.5V(3) -60 -115 

VOH Output HIGH Voltage Vee = Min. 10H = -16mA MIL. 2.4 3.3 
VIN = VIH or Vll 10H = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10l= 16mA MIL. - 0.3 
VIN - VIH or Vil IOl= 24mA COM'L. 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limn for this parameter is ± 511A at T A = -55'e. 

5.17 

Max. Unit 

- V 

0.8 V 

±1 ~ 
±1 

±1 

±1 

±1 ~ 
±1 

-1.2 V 

-225 mA 

- mV 

500 ~ 

2n31nk05 

Max. Unit 

-180 mA 

- V 

- V 

- V 

0.55 V 

±1 ~ 
2773 Ink 06 

Max. Unit 

200 mA 

-200 mA 

- V 

0.55 V 

2n3 Ink Q7 
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IDT54174FCT16827ATIBT/CTIET,162B27ATIBT/CTIET 
FAST CMOS 20-BIT BUFFERS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. TYD.(2) Max. 

.6.lcc Quiescent Power Supply Current Vcc = Max . - 0.5 1.5 
TIL Inputs HIGH VIN = 3.4 V<3) 

ICCD Dynamic Power Supply Current(4) Vcc = Max. VIN = Vcc - 60 100 
Outputs Open VIN=GND 
XOEI = xOE2 = GND 
One Input Toggling 
50% Duty Cycle 

Ic Total Power Supply Current(6) Vcc=Max. VIN =Vcc - 0.6 1.5 
Outputs Open VIN =GND 
Ii = 10MHz 

50% Duty Cycle VIN =3.4V - 0.9 2.3 
XOEI = xOE2 = GND VIN =GND 
One Bit Toggling 

Vce = Max. VIN =Vee - 3.0 5.5(5) 

Outputs Open VIN =GND 
Ii =2.5MHz 

50% Duty Cycle VIN = 3.4V - 8.0 20.5(5) 

XOEI = xOE2 = GND VIN=GND 
Twenty Bits Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter Is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + dice DHNT + ICCD (fcpNcp/2 + fiNl) 
Ice = Quiescent Current (ICCL, ICCH and Iccz) 
dice = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
IceD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fl = Input Frequency 
NI = Number of Inputs at fl 

5.17 

Unit 

mA 

IJAI 
MHz 

mA 

27731b1OS 

5 



IDT54174FCT16827 AT/BT/CTlET, 162827 AT/BT/CT/ET 
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16827AT1162827AT FCT16827BT/162827BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.l2) Max. Min.(2) Max. Mln.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 8.0 1.5 9.0 1.5 5.0 1.5 6.5 ns 
tPHL xAx toxYx RL= soon 

CL = 300pF(4) 1.5 15.0 1.5 17.0 1.5 13.0 1.5 14.0 
RL= soon 

tPZH Output Enable Time CL= 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 9.0 ns 
tPZL xOEx to xYx RL= soon 

CL = 300pF(4) 1.5 23.0 1.5 25.0 1.5 15.0 1.5 16.0 
RL= soon 

tPHZ Output Disable Time CL = 5pF(4) 1.5 9.0 1.5 9.0 1.5 6.0 1.5 7.0 ns 
tpLZ xOExto xYx RL= soon 

CL= 50pF 1.5 10.0 1.5 10.0 1.5 7.0 1.5 8.0 
RL= soon 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

?:173 tbl 09 

FCT16827CT/162827CT FCT16827ETI162827ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.l2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL = 50pF 1.5 4.4 1.5 5.0 1.5 3.2 - - ns 

tPHL xAx to xYx RL= soon 
CL = 300pF(4) 1.5 10.0 1.5 11.0 1.5 7.0 - -
RL= soon 

tPZH Output Enable Time CL = 50pF 1.5 7.0 1.5 8.0 1.5 4.8 - - ns 
tPZL xOEx to xYx RL= soon 

CL = 300pF(4) 1.5 14.0 1.5 15.0 1.5 9.0 - -
RL= soon 

tPHZ Output Disable Time CL = 5pF(4) 1.5 5.7 1.5 6.7 1.5 4.0 - - ns 
tPLZ xOExto xYx RL= soon 

CL= 50pF 1.5 6.0 1.5 7.0 1.5 4.0 - -
RL= soon 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2n3tbl10 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This condition is guaranteed but not tested. 

5.17 6 



IDT54174FCT16827ATIBT/CTIET,162827ATIBT/CTIET 
FAST CMOS 20·BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o-e 7.0V 

500n 

VOUT 

I-+<:>+-...,...--ID.U.T. I-+<>+~-~ 

50pF 500n 
RT rL 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~"---d-or:~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONzxtTROL I, _ 3V 

PRESET ' 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2773 drw 06 

3V 
1.5V 
OV' 

VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2773 drw 08 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2773 Ink 11 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW·HIGH·LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

277adrw07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH OV 

2773 drw 09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate;; 1.0MHz; IF;; 2.5ns; IR ;; 2.5ns 

5.17 7 



IDT54174FCT16827 ATIBT/CTIET, 162827 ATIBT/CTIET 
FAST CMOS 20-BIT BUFFERS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT XXXX X X 
"'Te""'m"""'p=-. "'R"::Can""'g"'"e OeviceType Package Process 

y~lank 

I--------------I~x 
16827AT 
16827BT 
16827CT 
16827ET L----------------------i 162827AT 

162827BT 
162827CT 
162827ET 

L-________________________________ ~54 
74 

5.17 

Commercial 
MIL-STO-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

Non-Inverting 20-Bit Buffers 

-55°C to +125°C 
-40°C to +85°C 

2773 drw 10 
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~ g FAST CMOS 20-BIT IDT54n4FCT16841AT/BT/CT/ET 

TRANSPARENT IDT54n 4FCT162841 AT/BT/CT/ET 
, ...... 

LATCHES 
Integrated Device Technology. Inc. 

FEATURES: 
• Common features: 

- 0.5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage :S;111A (max.) 
- ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 
- Vee=5V±10% 

• Features for FCT16841AT/BT/CT/ET: 
- High drive outputs (-32mA IOH, 64mA IOl) 
- Power off disable outputs permit "live insertion" 
- Typical VOlP (Output Ground Bounce) < 1.0V at 

Vee = 5V, TA = 25°C 
• Features for FCT162841AT/BT/CT/ET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOlP (Output Ground Bounce) < 0.6V at 

Vee = 5V,TA = 25°C 

FUNCTIONAL BLOCK DIAGRAM 

10E------d 

1LE 

1~ ----+--~D 

C 

,·-----~"r----~~I 
TO 9 OTHER CHANNELS 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

1Q1 

2556 drw 0'1 

DESCRIPTION: 
The FCT16841AT/BT/CT/ET and FCT162841AT/BT/CTI 

ET 20-bit transparent D-type latches are built using advanced 
dual metal CMOS technology. These high-speed, low-power 
latches are ideal for temporary storage of data. They can be 
used for implementing memory address latches, I/O ports, 
and bus drivers. The Output Enable and Latch Enable controls 
are organized to operate each device as two 1 O-bit latches or 
one 20-bit latch. Flow-through organization of signal pins 
simplifies layout. A" inputs are designed with hysteresis for 
improved noise margin. 

The FCT16841AT/BT/CT/ET are ideally suited for driving 
high-capacitance loads and low-impedance backplanes. The 
output buffers are designed with power off disable capability 
to allow "live insertion" of boards when used as backplane 
drivers. 

The FCT162841 AT/BT/CT/ET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled output fa" times-reducing 
!tie need for external series terminating resistors. The 
FCT162841AT/BT/CT/ET are plug-in replacements for the 
FCT16841AT/BT/CT/ET and ABT16841 for on-board inter­
face applications. 

20E -------n 

2LE 

2D1 -----.J----l D 

C 

'~~----~"r----~~I 
TO 9 OTHER CHANNELS 

2556 drw02 
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©1995 Integrated DevIce Technology, Inc. 5.18 DSC-4240i5 

1 



IOT54174FCT16841AT/BT/CT/ET,162841AT/BT/CT/ET 
FAST CMOS 20-BIT TRANSPARENT LATCHES 

PIN CONFIGURATIONS 

lOE lLE 

101 2 55 101 

102 3 54 102 

GNO 4 53 GNO 

103 5 52 103 

104 6 51 104 

Vee 7 50 Vee 

105 8 49 105 

106 9 48 106 

107 10 47 107 

GNO 11 46 GNO 

lOa 12 45 IDa 

109 13 44 109 

1010 14 S056-1 43 1010 
S056-2 

201 15 42 201 

202 16 41 202 

203 17 40 203 

GNO 18 39 GNO 

204 19 38 204 

205 20 37 205 

206 21 36 206 

Vee 22 35 Vee 

207 23 34 207 

20a 24 33 208 

GNO 25 32 GNO 

209 26 31 209 

2010 27 30 2010 

20E 28 29 2LE 

2556 drw03 

SSOP 
TSSOP 

TOP VIEW 

10E 

101 

102 

GNO 

103 

104 

Vee 

105 

106 

107 

GNO 

lOa 

109 

1010 

201 

202 

203 

GNO 

204 

205 

206 

Vee 

207 

20a 

GNO 

209 

2010 

20E 

5.18 
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22 

23 

24 

25 

26 

27 
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CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

lLE 

101 

102 

GNO 

103 

104 

Vee 

105 

IDS 

107 

GNO 

lOa 

109 

1010 

201 

202 

203 

GNO 

204 

205 

206 

Vee 

207 

20a 

GNO 

209 

2010 

2LE 

2556 drw 04 
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IDT54174FCT16841ATIBT/CTIET, 162841 ATIBT/CTIET 
FAST CMOS 20-BIT TRANSPARENT LATCHES 

PIN DESCRIPTION 

Pin Names Description 

xDx Data Inputs 

xLE Latch Enable Input (Active HIGH) 

xOE Output Enable Input (Active LOW) 

xQx 3-State Outputs 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 

with Respect to 
GND 

VTERM(3) Terminal Vollage -0.5 to -0.510 
with Respect to Vce+0.5 Vee +0.5 
GND 

TA Operating -40 to +85 -55 to +125 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 
Temperature 

PT Power Dissipation 1.0 1.0 

lOUT DC Output -60 to +120 -60 to +120 
Current 

NOTES: 

2556 tbl 01 

Unit 

V 

V 

°C 

°C 

°C 

W 

mA 

2556 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and I/O terminals. 
3. Output and I/O terminals for FCT162XXXT. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

Inputs 

xDx xLE 

H H 

L H 

X L 

X X 
NOTES: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

xOE 

L 

L 

L 

H 

2. Output level before xLE HIGH-to-LOW Transition. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. 

GiN Input VIN =OV 3.5 
Capacitance 

GoUT Output VOUT=OV 3.5 
Capacitance 

Outputs 

xQx 

H 

L 
Q(2) 

Z 
2556 tbl 02 

Max. Unit 
6.0 pF 

8.0 pF 

NOTE: 2556 Ink 04 

1. This parameter is measured at characterization but not tested. 

5.18 3 



IDT54174FCT16841AT/BT/CT/ET,162841AT/BT/CT/ET 
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -4O°C to +85°C, Vcc = 5.0V ± 10%; Military: TA = -55°C to + 125°C, Vcc = 5.0V + 10% -

Symbol Parameter Test Conditions(1) Min. TypJ2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current (Input pins)!5) Vee = Max. VI = Vee - -

Input HIGH Current (110 pins)(5) - -
ilL Input LOW Current (Input pins)(5) VI = GND - -

Input LOW Current (I/O pins)(5) - -
10ZH High Impedance Output Current Vec= Max. Vo= 2.7V - -

10ZL (3-State Output pins)(5) Vo= O.SV - -
VIK Clamp Diode Voltage Vec = Min., liN =-18mA - ...(J.7 

los Short Circuit Current Vee = Max., Vo = GND(3) -80 -140 

VH Input Hysteresis - - 100 

leeL Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - S 
leeH 
leez 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16841T 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

10 Output Drive Current Vce= Max., Vo = 2.SV<3) -SO -
VOH Output HIGH Voltage Vec= Min. IOH=-3mA 2.S 3.S 

VIN = VIH or VIL IOH = -12mA MIL. 2.4 3.S 
IOH = -1SmA COM'L. 

IOH = -24mA MIL. 2.0 3.0 
IOH = -32mA COM'U4) 

VOL Output LOW Voltage Vee = Min. IOL= 48mA MIL. - 0.2 
VIN = VIH or VIL IOL= 64mA COM'L. 

IOFF InpuVOutput Power Off Leakage(5) Vee = OV, VIN or Vo s 4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR FCT162841T 
Symbol Parameter Test Conditions(1) Min. TypJ2) 

IODL Output LOW Current Vee = SV, VIN = VIH or VIL. VOUT= 1.SV(3) 60 115 

IODH Output HIGH Current Vee = SV, VIN = VIH or VIL. VOUT= 1.5V(3) -60 -115 

VOH Output HIGH Voltage Vee = Min. IOH = -16mA MIL. 2.4 3.3 
VIN = VIH or VIL IOH = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL = 16mA MIL. - 0.3 
VIN = VIH or VIL IOL= 24mA COM'L. 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limit for this parameter is ± 5/-lA at TA = -55'C. 

5.18 

Max. Unit 

- V 

0.8 V 

±1 /IA 
±1 

±1 

±1 

±1 /IA 
±1 

-1.2 V 

-22S mA 

- mV 

soo /IA 

2556 Ink 05 

Max. Unit 

-180 mA 

- V 

- V 

- V 

0.S5 V 

±1 /IA 
2556 Ink 06 

Max. Unit 

200 mA 

-200 mA 

- V 

0.55 V 

2556 Ink 07 
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IDT54174FCT16841ATIBT/CT/ET,162841AT/BT/CTIET 
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. TVD.(2) Max. 
dice Quiescent Power Supply Current Vee = Max. - 0.5 1.5 

TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Vee = Max. VIN = Vee - 60 100 
Current(4) Outputs Open VIN=GND 

xOE=GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.6 1.5 
Outputs Open VIN=GND 
Ii =10MHz 

50% Duty Cycle VIN = 3.4V - 0.9 2.3 
xOE=GND VIN= GND 
xLE=Vee 
One Bit Toggling 

Vee = Max. VIN = Vee - 3.0 5.5(5) 

Outputs Open VIN=GND 
Ii = 2.5MHz 

50% Duty Cycle VIN = 3.4V - 8.0 20.5(5) 

xOE=GND VIN= GND 
xLE= Vee 
Twenty Bits Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics lor the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcpNcp/2 + flNI) 

Icc = Quiescent Current (ICCL, ICCH and Iccz) 
Alcc = Power Supply Current lor a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency lor Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
~ = Input Frequency 
NI = Number of Inputs at II 

5.18 

Unit 

mA 

p.AI 
MHz 

mA 

25561b10B 
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IDT54174FCT16841AT/BT/CTIET,162841AT/BT/CT/ET 
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16841AT/162841AT FCT16841 BT/162841 BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l ) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= SOpF 1.S 9.0 1.S 10.0 1.S 6.S 1.S 7.S ns 

tPHL xDxto xQx RL= soon 

(LE = HIGH) CL = 300pF(5) 1.S 13.0 1.S 1S.0 1.S 13.0 1.S 1S.0 

RL= soon 

tPLH Propagation Delay CL= SOpF 1.S 12.0 1.S 13.0 1.S 8.0 1.S 10.S ns 

tPHL xLE to xQx RL= soon 

CL = 300pF(5) 1.S 16.0 1.S 20.0 1.S 1S.S l.S 18.0 

RL= soon 

tPZH Output Enable Time CL=SOpF 1.S 11.S 1.S 13.0 1.S 8.0 1.S 8.S ns 

tPZL xOEto xQx RL=SOOn 

CL = 300pF(5) 1.S 23.0 1.S 2S.0 1.S 14.0 1.S 1S.0 

RL= soon 

tPHZ Output Disable Time CL = SpF(5) 1.S 7.0 1.S 9.0 1.S 6.0 1.S 6.S ns 

tPLZ xOEto xQx RL= soon 

CL= SOpF 1.S 8.0 1.S 10.0 1.S 7.0 1.S 7.S 

RL= soon 

tsu Set-Up Time HIGH or LOW, CL= SOpF 2.S - 2.S - 2.S - 2.S - ns 

xDxto xLE RL= soon 

tH Hold Time HIGH or LOW, 2.S - 3.0 - 2.S - 2.S - ns 

xDx to xLE 

tw xLE Pulse Width HIGH 4.0(4) - S.O - 4.0(4) - 4.0(4) - ns 

tSK(O) Output skew(3) - O.S - O.S - O.S - O.S ns 

NOTES: 2556 tbl 09 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 
S. This condition is guaranteed but not tested. 

5.18 6 



IDT54174FCT16841ATIBT/CTIET, 162841ATIBT/CTIET 
FAST CMOS.2D-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16841CT/162841CT FCT16841ET/162841ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min,(2) Max. Min,(2) Max. Min,(2) Max. Unit 

tPLH Propagation Delay CL=50pF 1.5 5.5 1.5 6.3 1.5 3.4 - - ns 
tPHL xDxtoxQx RL=500Q 

(LE = HIGH) CL = 300pp5) 1.5 13.0 1.5 15.0 1.5 7.5 - -
RL= 500Q 

tPLH Propagation Delay CL=5OpF 1.5 6.4 1.5 6.8 1.5 3.7 - - ns 
tPHL xLEto xQx RL= 500Q 

CL = 300pF(5) 1.5 15.0 1.5 16.0 1.5 7.5 - -
RL=500Q 

tPZH Output Enable Time CL=50pF 1.5 6.5 1.5 7.3 1.5 4.4 - - ns 
tpZL· xOEto xQx RL=500Q 

CL = 300pF(5) 1.5 12.0 1.5 13.0 1.5 9.0 - -
RL= 500Q 

tPHZ Output Disable Time CL=5pF(5) 1.5 5.7 1.5 6.0 1.5 3.6 - - ns 
tpLZ xOEtoxQx RL-500Q 

CL= 50pF 1.5 6.0 1.5 6.3 1.5 3.6 - -
RL= 500Q 

tsu Set-Up Time HIGH or LOW, CL= 50pF 2.5 - 2.5 - 1.0 - - - ns 
xDxto xLE RL= 500Q 

tH Hold Time HIGH or LOW, 2.5 ~ 2.5 - 1.0 - - - ns 
xDxto xLE 

tw xLE Pulse Width HIGH 4.0(4) - 4.0(4) - 3.0(4) - - - ns 

tSK{O) Output skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 25561b110 

1. See test circun and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter Is guaranteed by design. 
4. This limit is guaranteed but not tested. 
5. This condition is guaranteed but not tested. 

5.18 7 



IDT54174FCT16841ATIBT/CT/ET,162841AT/BT/CTIET 
FAST CMOS 20-BIT TRANSPARENT LATCHES 

TEST CIRCUITS AND WAVEFORMS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o--7.0V 

soon 

r------, VIN VOUT 

I+D-t-~----l D.U.T. 1-+-0+....,..-----; 

RT 
SOpF soon 

ICL 
2556 drw as 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA zxtJ-----.d~~"<""7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET - ,} - 3V 
SYNCHRONOUS CONzxtTROL , 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2556 drw06 

3V 
1.SV 
OV 

r---'--.... +- VOH 

- 1.SV 
VOL 

3V 
1.SV 
OV 

2556 drw 08 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2S56lnk 11 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LaW-HIGH 
PULSE 

tw~ 1.SV 

1.SV 
'----

2556 drw 07 

ENABLE AND DISABLE TIMES 

5.18 

ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 

1.SV 

>---"+---- ov 
3.SV 

VOL 

VOH 

OV 
2556 drw09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate :s; 1 .OMHz; tF :s; 2.5ns; tR :s; 2.5ns 
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IDT5~4FCT16841ATnsT/CTn:T,162841ATnsT/CTn:r 
FAST CMOS 2D-BIT TRANSPARENT LATCHES 

ORDERING INFORMATION 
lOT XX FCT XXXX X 

"'"Te:":m:-:p:-. "'Ra-:-:n:-:g"'e Device Type Package 
X 

Process 

y~lank 

IPV 
'-------il ~A 

16841AT 
16841BT 
16841CT 
16841ET '-------------i 162841AT 
162841BT 
162841CT 
162841ET 

~ __________________________ --i154 
174 

5.18 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S048-1) 
Thin Shrink Small Outline Package (S048-2) 
CERPACK (E48-1) 

Non-Inverting 20-Bil Transparent Latch 

-55°C to +125°C 
-40°C to +85°C 

2556drwl0 
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FAST CMOS IDT54174FCT16952AT/BT/CTIET ~g 16-BIT REGISTERED IDT5417 4FCT162952ATIBT/CTIET 

TRANSCEIVER IDT54n4FCT162H952AT/BT/CTlET 
Integrated DevIce Technology. Inc. 

FEATURES: 
• Common features: 

- 0.5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage s; 1!iA (max.) 
- ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil pitch SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 

• Features for FCT16952AT/BT/CT/ET: 
- High drive outputs (-32mA 10H, 64mA 10L) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

Vcc = 5V, TA = 25°C 
• Features for FCT162952AT/BT/CT/ET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

VCC = 5V,TA = 25°C 
• Features for FCT162H952AT/BT/CT/ET: 

- Bus Hold retains last active bus state during 3-state 
- Eliminates the need for external pull up resistors 

DESCRIPTION: 
The FCT16952AT/BT/CT/ET and FCT162952AT/BT/CTI 

FUNCTIONAL BLOCK DIAGRAM 

lCEBA 

lCLKBA 

10EAB 

lCEAB 

lCLKAB 

10EBA 

lAl 

~~------~"r-------JI 
TO 7 OTHER CHANNELS 

The IDT logo Is a registered trademark of Integrated Device Technology, Inc. 

lBl 

2515 drw 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ET 16-bit registered transceivers are built using advanced 
dual metal CMOS technology. These high-speed, low-power 
devices are organized as two independent S-bit D-type regis­
tered transceivers with separate input and output control for 
independent control of data flow in either direction. For ex­
ample, the A-to-B Enable (xCEAB) must be LOW to enter data 
from the A port. xCLKAB controls the clocking function. When 
xCLKAB toggles from LOW-to-HIGH, the data present on the 
A port will be clocked into the register. xOEAB performs the 
output enable function on the B port. Data flow from the B port 
to A port is similar but requires using xCEBA, xCLKBA, and 
xOEBA inputs. Full 16-bit operation is achieved by tying the 
control pins of the independent transceivers together. 

The FCT16952ATIBT/CT/ET are ideally suited for driving 
high-capacitance loads and low-impedance backplanes. The 
output buffers are designed with power off disable capability 
allowing "live insertion" of boards when used as backplane 
drivers. 

The FCT162952AT/BT/CT/ET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled output fall times-reducing 
the need for external series terminating resistors. The 
FCT162952ATIBT/CTIET are plug-in replacements for the 
FCT16952AT/BT/CT/ET and ABT16952 for on-board bus 
interface applications. 

The FCT162H952ATIBT/CT/ET have "Bus Hold" which 
retains the input's last state whenever the input goes to high 
impedance. This prevents "floating" inputs and eliminates the 
need for pull-up/down resistors. 

2CEBA 

2CLKBA 

20EAB 

2CEAB 

2CLKAB 

20EBA 

2Al 

~~------~"r-------JI 
TO 7 OTHER CHANNELS 

2Bl 

2515 drw02 
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IDT54174FCT16952ATIBT/CTIET, 162952ATIBT/CTIET, 162H952AT/BT/CT/ET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER 

PIN CONFIGURATIONS 

10EAB 56 10EBA 10EAB 

lCLKAB 2 55 lCLKBA lCLKAB 

lCEAB 3 54 lCEBA lCEAB 

GND 4 53 GND GND 

lAl 5 52 lBl lAl 

lA2 6 51 lB2 lA2 

Vee 7 50 Vee Vee 

lA3 8 49 lB3 lA3 

lA4 9 48 164 lA4 

lAs 10 47 lBs lAs 

GND 11 46 GND GND 

lAs 12 45 lB6 lAs 

lA7 13 44 lB7 lA7 

lAs 14 5056-1 43 lBs lAs 
5056-2 

2Al 15 42 2Bl 2Al 

2A2 16 41 2B2 2A2 

2A3 17 40 2B3 2A3 

GND 18 39 GND GND 

2M 19 38 2B4 2M 

2As 20 37 2Bs 2As 

2A6 21 36 266 2Ae 

Vee 22 35 Vee Vee 

2A7 23 34 2B7 2A7 

2A6 24 33 2Bs 2As 
GND 25 32 GND GND 

2CEAB 26 31 2CEBA 2CEAB 
2CLKAB 27 30 2CLKBA 2CLKAB 
20EAB 28 29 20EBA 20EAB 

2515 drw03 

SSOP 
TSSOP 

TOP VIEW 

5.19 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 lOEBA 

55 lCLKBA 

54 lCEBA 

53 GND 

52 lBl 

51 lB2 

50 Vee 

49 lB3 

48 lB4 

47 lBs 

46 GND 

45 lBe 

44 lB7 

43 lBs 

42 2Bl 

41 2B2 

40 2B3 

39 GND 

38 2B4 

37 2Bs 

36 2Be 

35 Vee 

34 2B7 

33 2Bs 

32 GND 

31 2CEBA 

30 2CLKBA 

29 20EBA 

2515 drw 04 
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IDT54174FCT16952AT/BT/CTIET 162952ATIBT/CTIET, 162H952AT/BT/CT/ET 
FAST CMOS Hi-BIT REGISTERED TRANSCEIVER MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 
Pin Names Description 

xOEAB A-to-B Output Enable Input (Active LOW) 

xOEBA B-to-A Output Enable Input (Active LOW) 

xCEAB A-to-B Clock Enable Input (Active LOW) 

xCEBA B-to-A Clock Enable Input (Active LOW) 

xCLKAB A-to-B Clock Input 

xCLKBA B-to-A Clock Input 

xAx A-to-B Data Inputs or B-to-A 3-State OutputS(l) 

xBx B-to-A Data Inputs or A-to-B 3-State OutputS(l) 

NOTE: 2515 Ibl 01 

1. On FCT16xH952T these pins have "Bus Hold". All other pins are standard 
inputs, outputs or lIas. 

ABSOLUTE MAXIMUM RATINGS(1) 
Svmbol Rating Commercial Militarv Unit 
VrERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VrERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2515 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and I/O terminals. 
3. Output and I/O terminals for FCTI62XXXT. 

FUNCTION TABLE(1,3) 
Inputs Outputs 

xCEAEi xCLKAB xOEAB xAx xBx 

H X L X B(2) 

X L L X B(2) 

L t L L L 

L t L H H 

X X H X Z 

NOTES: 2515 IbI 02 

1. A-to-B data flow is shown: B-to-A data flow is similar but uses, xCEBA, 
xCLKBA, and xOEBA. 

2. Level of B before the indicated steady-state input conditions were 
established. 

3. H = HIGH Voltage Level 
L = LOW Voltage Level 
X =Don~Care 
t = LOW-to-HIGH Transition 
Z = High-impedance 

CAPACITANCE (TA= +25°C, f= 1.0MHz) 

Svmbol Parameter(1) Conditions Typ_ 

ClN Input VIN =OV 3.5 
CapaCitance 

CliO 1/0 VOUT=OV 3.5 
Capacitance 

Max_ Unit 

6.0 pF 

8.0 pF 

NOTE: 2515 Ink 04 

1. This parameter is measured at characterization but not tested. 

5.19 3 



IDT54174FCT16952AT/BT/CTIET, 162952ATIBT/CT/ET, 162H952ATIBT/CTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (STANDARD PARTS) 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 5.0V ± 10%; Military: TA = -55°C to + 125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. Typ,(2) Max. 
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - -

VIL Input LOW Level Guaranteed Logic LOW Level - - 0.8 

IIH Input HIGH Current (Input pins)(5) Vee = Max. VI = Vec - - ±1 

Input HIGH Current (I/O pins)(5) - - ±1 

ilL Input LOW Current (Input pins)(5) VI= GND - - ±1 

Input LOW Current (110 pins)(5) - - ±1 

10ZH High Impedance Output Current Vee = Max. VO=2.7V - - ±1 

10ZL (3-State Output pins)(5) VO= 0.5V - - ±1 

VIK Clamp Diode Voltage Vce = Min., liN =-18mA - ~.7 -1.2 

los Short Circuit Current Vce = Max., Vo = GND(3) -80 -140 -225 

VH Input Hysteresis - - 100 -
IceL Quiescent Power Supply Current Vce = Max., VIN = GND or Vec - 5 500 
IceH 
leez 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16952T 

Symbol Parameter Te9'l Conditions(1) Min. Typ.(2) Max. 

10 Output Drive Current Vee = Max., Vo = 2.5y(3) -50 - -180 

VOH Output HIGH Voltage Vee = Min. IOH=-3mA 2.5 3.5 -
VIN = VIH or VIL 10H = -12mA MIL. 2.4 3.5 -

10H = -15mA COM'L. 

IOH = -24mA MIL. 2.0 3.0 -
IOH = -32mA COM'U4) 

VOL Output LOW Voltage Vee = Min. IOL= 48mA MIL. - 0.2 0.55 
VIN = VIH or VIL IOL= 64mA COM'L. 

IOFF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo :;; 4.5V - - ±1 

OUTPUT DRIVE CHARACTERISTICS FOR FCT162952T 

Symbol Parameter Test Conditions(1) Min. Typ,(2) Max. 

IOOL Output LOW Current Vee = 5V, VIN = VIH or VIL. VOUT= 1.5V(3) 60 115 200 

IOOH Output HIGH Current Vee = 5V, VIN = VIH or \ilL. VOUT= 1.5V(3) -60 -115 -200 

VOH Output HIGH Voltage Vee = Min. IOH = -16mA MIL. 2.4 3.3 -
VIN = VIH or VIL IOH = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL= 16mA MIL. - 0.3 0.55 
VIN = VIH or VIL I OL = 24mA COM'L. 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = S.OV, +2SoC ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condttion can not exceed one second. 
5. The test limit for this parameter is ± SI'A at TA = -55°C. 

5.19 

Unit 

V 

V 

J.IA 

J.IA 

V 

mA 

mV 

J.IA 

251Slnk 05 

Unit 

mA 

V 

V 

V 

V 

J.IA 
2515 Ink 06 

Unit 

mA 

mA 

V 

V 

25151nk 07 
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IDT54174FCT16952ATIBT/CTIET 162952ATIBT/CTIET, 162H952ATIBT/CT/ET 
FAST CMOS 16·BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (BUS HOLD) 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vce = 5.0V ± 10%; Military: TA = -55°C to +125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. TvpJ2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vil Input LOW Level Guaranteed Logic LOW Level - -
IIH Input Standard Input(5) Vcc=Max. VI =Vcc - -

HIGH Standard 110(5) - -
Current(4) Bus Hold Input - -

Bus Hold 110 - -
III Input Standard Input(5) VI =GNO - -

LOW Standard 1/0(5) - -
Current(4) Bus Hold Input - -

Bus Hold 110 - -
IBHH Bus Hold Bus Hold Input Vcc=Min. VI = 2.0V -50 -
IBHl Sustain VI =0.8V +50 -

Current(4) 

10ZH High Impedance Output Current Vcc=Max. VO=2.7V - -
10Zl (3-State Output pins)(5.6) Vo=0.5V - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - ...{J.7 

los Short Circuit Current Vee = Max., Vo = GNO(3) -80 -140 

VH Input Hysteresis - - 100 

leel Quiescent Power Supply Current Vce = Max., VIN = GND or Vee - 5 
leeH 
leez 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = S.OV. +2SoC ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Pins with Bus Hold are identified in the pin description. 
5. The test limit for this parameter is ± SI1A at TA = -55°C. 
6. Does not include Bus Hold 110 pins. 

5.19 

Max. Unit 

- V 

0.8 V 

±1 IIA 
±1 

±100 

±100 

±1 

±1 

±100 

±10G 

- IIA 
-

±1 IIA 
±1 

-1.2 V 

-225 mA 

- mV 

500 IIA 

2515 Ink 08 
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IDT54174FCT16952ATIBT/CTIET, 162952ATIBT/CTIET, 162H952ATIBT/CTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND. COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

Alec Quiescent Power Supply Vee = Max. - 0.5 1.5 
Current TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Current(4) Vee = Max., Outputs Open VIN= Vee - 75 120 
xOEAB or xOEBA = GND VIN=GND 
One InputToggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max., Outputs Open VIN = Vee ....,.. 0.8 1.7 
lep = 10MHz (xCLKAB) VIN=GND 
50% Duty Cycle 
xOEAB = xCEAB = GND 
xOEBA= Vcc VIN =3.4V - 1.3 3.2 
One Bit Toggling VIN=GND 
11= 5MHz 
50% Duty Cycle 

Vee = Max., Outputs Open VIN = Vee - 3.8 6.5(5) 

lep= 10MHz (xCLKAB) VIN=GND 
50% Duty Cycle 
xOEAB = xCEAB = GND 
xOEBA = Vee VIN= 3.4V - 8.3 20.0(5) 

Sixteen Bits Toggling VIN=GND 
li=2.5MHz 
50% Duty Cycle 

NOTES: 
1. For condHions shown as Max. or Min., use appropriate value specified unde; Electrical Characteristics for the applicable device type. 
2: Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other Inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = laulEscENT + IINPUTS + IDYNAMIC 

Ic = Icc + II.lcc DHNT + ICCD (fcpNcp/2 + fIN i) 

Icc = Quiescent Current (ICCl, ICCH and Iccz) 
II.lcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fep = Clock Frequency for Register Devices (Zero lor Non-Register Devices) 
Ncp = Number 01 Clock Inputs at Icp 
fi = Input Frequency 
NI = Number of Inputs at II 

5.19 

Unit 

mA 

JlAI 
MHz 

mA 

2515 tbl 09 
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IDT54n4FCT16952ATIBT/CTIET 162952ATIBT/CTlET, 162H952AT/BT/CTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 

FCT16952AT/162952AT FCT16952BT/162952BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.!2) Max. Min.!2) Max. Min.!2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 2.0 10.0 2.0 11.0 2.0 7.5 2.0 8.0 ns 
tPHL xCLKAB xCLKBA to xBx xAx RL= 500n 

tPZH Output Enable Time 1.5 10.5 1.5 13.0 1.5 8.0 1.5 8.5 ns 
tPZL xOEBA xOEAB to xAx xBx 

tPHZ Output Disable Time 1.5 10.0 1.5 10.0 1.5 7.5 1.5 8.0 ns 
tpLZ xOEBA, xOEAB to xAx xBx 

tsu Set-up Time, HIGH or LOW 2.5 - 2.5 - 2.5 - 2.5 - ns 
xAx xBx to xCLKAB xCLKBA 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 1.5 - 1.5 - ns 
xAx xBx to xCLKAB, xCLKBA 

tsu Set-up Time, HIGH or LOW 3.0 - 3.0 - 3.0 - 3.0 - ns 
xCEAB, xCEBA to xCLKAB, 

xCLKBA 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 2.0 - 2.0 - ns 

xCEAB, xCEBA to xCLKAB, 

xCLKBA 

tw Pulse Width HIGH or LOW 3.0 - 3.0 - 3.0 - 3.0 - ns 
xCLKAB or xCLKBA(4) 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

25151b110 

FCT16952CT/162952CT FCT16952ET/162952ET 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.!2) Max. Unit 

tPLH Propagation Delay CL= 50pF 2.0 6.3 2.0 7.3 1.5 3.7 - - ns 

tPHL xCLKAB xCLKBA to xBx xAx RL= 500n 

tPZH Output Enable Time 1.5 7.0 1.5 8.0 1.5 4.4 - - ns 
tPZL xOEBA xOEAB to xAx xBx 

tPHZ Output Disable Time 1.5 6.5 1.5 7.5 1.5 3.6 - - ns 

tPLZ xOEBA xOEAB to xAx xBx 

tsu Set-up Time, HIGH or LOW 2.5 - 2.5 - 1.5 - - - ns 
xAx, xBx to xCLKAB xCLKBA 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 0 - - - ns 
xAx xBx to xCLKAB, xCLKBA 

tsu Set-up Time, HIGH or LOW 3.0 - 3.0 - 2.0 - - - ns 

xCEAB, xCEBA to xCLKAB, 
xCLKBA 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 0 - - - ns 
xCEAB, xCEBA to xCLKAB, 
xCLKBA 

tw Pulse Width HIGH or LOW 3.0 - 3.0 - 3.0 - - - ns 
xCLKAB or xCLKBA(4) 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 25151b111 
1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This parameter is guaranteed but not tested. 
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IDT54n4FCT16952ATIBTICTIET, 162952ATIBTICTIET, 162H952ATIBTICTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

I+D-I--.---I D. U.T. 1-+0+_._---. 

RT 

o---e 7.0V 

500n 

2515drw05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~j,--~~~~ - 3V 

tsu - OV 
TIMING ------ - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONxxtTROL Ij 

PRESET-------- , - 3V 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 2515 drw06 

PROPAGATION DELAY 

3V 
SAME PHASE 1.5V 

INPUT TRANSITION 
OV 

VOH 
OUTPUT - 1.5V 

VOL 

OPPOSITE PHASE 
INPUT TRANSITION 

2515 drwOS 

SWITCH POSITION 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2S15 Ink 1~ 

CL= Load capacitance: includes jig and probe capacitance. 
RT= Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=} ~ 15V PULSE -- . 

HIGH-lOW-HIGH Iw __ 1.5V 
PULSE __ 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

OUTPUT SWITCH NORMALLY OPEN HIGH 

NOTES: 

2515 drw 07 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 

OV 

2515 drw09 

1. Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator for All Pulses: Rate,,; 1.0MHz; tF'; 2.5ns; tR ,; 2.5ns 
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IDT54174FCT16952AT/BT/CTIET 162952AT/BT/CT/ET, 162H952AT/BT/CT/ET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT X X 
Temp. Range Drive Bus Hold 

XXXX X X 
Device Type Package Process 

~~Iank 
PV 

'---------1 PA 
E 

952AT 
'---------------i 952BT 

952CT 
952ET 

Blank L-______________ ~ H 

L-______________________________________ --j 1~2 

'--______________________________________ ~54 

74 

5.19 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2: 
CERPACK (E56-1) 

Non-Inverting 16-Bit Registered Transceiver 

Standard 
Bus Hold 

16-Bit High Drive 
16-Bit Balanced Drive 

-55°C to +125'C 
-40'C to +85'C 

2515 drw 10 
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OCTAL 5V LOGIC PRODUCTS II 
(TTL-LEVEL) 





FCT-T OCTAL LOGIC 

FCT-T Octal Logic has been designed for use in standard 
TTL-Logic applications. The family features high speed with 
low power dissipation. The family consists of a large variety of 
functions including bus interface products, counters, multi­
plexers, comparators, and other devices. There are two 
output configurations available which are the industry stan­
dard High Drive and the low-noise Balanced Drive. All compo­
nents come in several performance grades, ranging from 
industry standard FAST'"" speeds to today's state-of-the-art 
speeds, providing an easy system upgrade path. For systems 
migrating from 5V to 3.3V, FCT3xxx components provide a 
drop in replacement for FCT-T components without a speed 
compromise. 

FCT-T Octals are TTL-compatible CMOS Logic compo­
nents. By combining sub 0.5 micron CMOS technology with 
TTL output voltage levels, the advantages of the low static 
power dissipation of CMOS can be retained, while low dy­
namic power dissipation and lower noise levels of TTL can be 
achieved. This combination provides lower overall power 
dissipation than can be obtained from comparable bipolar, 
CMOS and biCMOS families. 

FCT-T Balanced Drive 
Balanced Drive Octal Logic (FCT2xxxT) is intended for 

general purpose applications requiring high speed, low power 
and low noise. Balanced Drive has series output resistors 
which reduce the drive current of the devices to + 121-1SmA 

FAST Is a trademark of National Semiconductor. Inc. 

minimum at the Logic thresholds of SOOmV and 2.4V respec­
tively, helping to reduce transmission line noise, ringing, 
ground bounce, crosstalk, EMI and other noise related prob­
lems. Balanced Drive also will drive ±48mA (typical) at the 
1.SV level, giving equal line driving currents and matching 
edge rates for both the Logic HIGH transition and Logic LOW 
transition. Balanced Drive is the family of choice for loads of 
less-than 200pF. 

FCT-T High Drive 
High Drive Octal Logic (FCTxxxT) is fully compatible with 

industry standard TTL Logic families. High Drive comes in a 
variety of speed grades, allowing an upgrade path to higher 
system performance unlike single speed grade families. Most 
high drive components have 64mA output drive capability, 
making them an excellent choice for heavy bus and back 
plane drivers. 

FCT3.3V 
FCT 3.3V Octal Logic (FCT3xxx) is leading the industry's 

move to 3.3V. FCT 3.3V components are function and AC 
spec compatible with equivalent FCT-T components. These 
devices offer significant advantages in low power dissipation 
and speed over standard CMOS, bipolar, and biCMOS fami- 6 
lies. The 3.3V data sheets are located in the 3.3V section of 
this data book. 

6.0 
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FAST CMOS 
OCTAL REGISTERED 
TRANSCEIVERS 

IDT29FCT52AT/BT/CT/DT 
IDT29FCT2052AT/BT/CT 

IDT29FCT53ATIBT/CT 
Integrated Device Technology, Inc. 

FEATURES: 
• Common features: 

- Low input and output leakage s1 J.IA (max.) 
- CMOS power levels 
- True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 
- Product available in Radiation Tolerant and Radiation 

Enhanced versions 
- Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
- Available in DIP, SOIC, SSOP, asap, CERPACK 

and LCC packages 
• Features for 29FCT52129FCT53T: 

- A, B, C and D speed grades 
- High drive outputs (-15mA IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 

• Features for 29FCT2052T: 
- A, Band C speed grades 
- Resistor outputs (-15mA IOH, 12mA IOL Com.) 

(-12mA IOH, 12mA IOL Mil.) 
- Reduced system switching noise 

FUNCTIONAL BLOCK DIAGRAM(1) 
CPA 
CEA 

Ao 

A1 
A2 

A3 

A4 

As 

A6 
A7 

. 

~ 
J-

.r-

.r-

.r-

..r-
'"V OEA 

NOTE: 
1. IDT29FCT52T/IDT29FCT2052T function is sh wn a . IDT29FCT 3 5 T is 
the inverting option. 

The IDT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 6.1 

DESCRIPTION: 
The IDT29FCT52AT/BT/CT/DT and IDT29FCT53AT/BTI 

CT are 8-bit registered transceivers built using an advanced 
dual metal CMOS technology. Two 8-bit back-to-back regis­
ters store data flowing in both directions between two bidirec­
tional buses. Separate clock, clock enable and 3-state output 
enable signals are provided for each register. Both A outputs 
and B outputs are guaranteed to sink 64mA. 

The I DT29 FCT52AT IBT ICT IDT and I DT29FCT2052AT IBT I 
CT are non-inverting options of the IDT29FCT53AT/BT/CT. 

The IDT29FCT2052AT/BT/CT has balanced drive outputs 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot and controlled output fall times-reducing 
the need for external series terminating resistors. The 
IDT29FCT2052T part is a plug-in replacement for 
IDT29FCT52T part. 

00 2EClQO~ 
01 Q1 :-i1 
02 Q2 :-i1 
03 A Q3 '1 
04 Reg. Q4 "i 
05 Qs 

j 06 Q6 

07 Q7 

Qo 00 '---

Q1 01 
Q2 02 

Q3 B 03 
Q4 Reg. 04 

Qs 05 
Q6 06 

Q7 CE CP 07 

1 I 

A~ OEB 

Bo 
B1 

B2 
B3 

B4 

Bs 

B6 

B7 

CPB 
CEB 
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IDT29FCT52AT/BT/CTIDT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

INDEX 
B7 1 24 Vee 
B6 2 23 A7 

L-JL......IL-J, ,L-II......IL-I 

43211282726 
B5 3 22 A6 B4 J5 L..J 25 [ A5 1 
B4 4 P24-1 21 A5 B3 J6 24[ A4 
B3 5 024-1 20 A4 B2 37 23[ A3 S024-2 
B2 6 S024-7' 19 A3 NC J8 L28-1 22[ NC 
B1 7 S024-8' 18 A2 B1 39 21 [ A2 
Bo 8 & 17 A1 Bo J 10 20[ A1 

OEB 9 E24-1 16 Ao J 11 19 [ OEB Ao 
CPA 10 15 OEA 12 13 14 15 16 17 18 
CEA 11 14 CPB 

,......,,.......,~,.....,,.....,,.....,,...., 

GND 12 13 CEB <T( 0 0110 10 1« a..WZZwa..w 
2629 drw 02 00(!:j 000 2629 drw03 

DIP/SOIC/SSOP/QSOP/CERPACK LCC 
TOP VIEW TOP VIEW 

• For 29FCT52129FCT2052AT/BT/CT only 

PIN DESCRIPTION 
Name 1/0 Description 

AO-7 I/O Eight bidirectional lines carrying the A Register inputs or B Register outputs. 

BO-7 I/O Eight bidirectional lines carrying the B Register inputs or A Register outputs. 

CPA I Clock for the A Register. When CEA is LOW, data is entered into the A Register on the LOW-to-HIGH transition of 
the CPA signal. 

CEA I Clock Enable forthe A Register. When CEA is LOW, data is entered into the A Registeron the LOW-to-HIGH transition 
of the CPA signal. When CEA is HIGH, the A Register holds its contents, regardless of CPA signal transitions. 

OEB I Output Enable for the A Register. When OEB is LOW, the A Register outputs are enabled onto the BO-7Iines. When 
OEB is HIGH, the BO-7 outputs are in the high-impedance state. 

CPB I Clock for the B Register. When CEB is LOW, data is entered into the B Register on the LOW-to-HIGH transition of 
the CPB signal. 

CEB I Clock Enable forthe B Register. When CEB is LOW, data is entered into the B Register on the LOW-to-HIGH transition 
of the CPB signal. When CEB is HIGH, the B Register holds its contents, regardless of CPB signal transitions. 

OEA I Output Enable for the B Register. When OEA is LOW, the B Register outputs are en<lbled onto the AO-7Iines. When 
OEA is HIGH, the AO-7 outputs are in the high-impedance state. 

2629 tbl 01 

6.1 2 



IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052ATIBT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

REGISTER FUNCTION TABLE(1) 
(Applies to A or 8 Register) 

Inputs Internal 

0 CP CE Q 

X X H NC 
L T L L 
H l' L H 

Function 
Hold Data 
Load Data 

OUTPUT CONTROL(1) 
Internal V-Outputs 

OE Q 5212052 53 Function 

H X Z Z Disable Outputs 

L L L H Enable Outputs 

L H H L 

NOTE: 2629 tbl 02 NOTE: 2629tbl03 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
NC = No Change 
t = LOW-to-HIGH Transition 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2529 Ink 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage tothe device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +O.5V unless otherwise noted. 

2. Input and Vce terminals only. 
3. Outputs and I/O terminals only. 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

C APA C ITAN C E (TA = +25°C f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. 

CIN Input VIN = OV 6 
Capacitance 

GoUT Output VOUT=OV 8 
Capacitance 

NOTE: 

Max. Unit 
10 pF 

12 pF 

2640 Ink 05 

1. This parameter is measured at characterization but not tested. 
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IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052ATIBT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vce = 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. TVD.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vcc= Max. VI = 2.7V - -
IlL Input LOW Current(4) VI = 0.5V - -
10zH High Impedance Output Current Vee = Max. Vo=2.7V - -
10zL (3-State Output pins)(4) Vo= 0.5V - -
II Input HIGH Current(4) Vcc = Max., VI = Vcc (Max.) - -
VIK Clamp Diode Voltage Vcc = Min., liN = -18mA - -0.7 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.01 

OUTPUT DRIVE CHARACTERISTICS FOR 29FCT52T/29FCT53T 
Symbol Parameter Test Conditions(1) Min. TYD.(2) 

VOH Output HIGH Voltage Vee = Min. 10H= -6mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -6mA COM'L. 

10H= -12mA MIL. 2.0 3.0 
10H= -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 48mA MIL. - 0.3 
VIN = VIH or VIL 10L= 64mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 -120 

10FF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo ~ 4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR 29FCT2052T 
Symbol Parameter Test Conditions(1) Min. Typ.(2 

10DL Output LOW Current Vee = 5V, VIN = VIH or VIL, VOUT= 1.5V(3) 16 48 

10DH Output HIGH Current Vee = 5V, VIN = VIH or VIL, VOUT= 1.5V(3) -16 -48 

VOH Output HIGH Voltage Vee = Min. 10H = -12mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 12mA - 0.3 
VIN = VIH or VIL 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25'C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±5~ at TA = -55'C. 
5. This parameter is guaranteed but not tested. 

6.1 

Max. Unit 

- V 

0.8 V 

±1 ~ 
±1 

±1 ~ 
±1 

±1 ~ 

-1.2 V 

- mV 

1 mA 

2629tbt06 

Max. Unit 

- V 

- V 

0.55 V 

-225 mA 

±1 ~ 
2629tbt07 rI 

Max. Unit 

- mA 

- mA 

- V 

0.50 V 

2629tbtOB 
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IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052ATIBT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

",Icc Quiescent Power Supply Current Vee = Max. - 0.5 2.0 

TTL Inouts HIGH VIN = 3.4V(3) 

lecD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee FCTxxxT - 0.15 0.25 

Outputs Open VIN=GND 

OEA or OEB = GND 

One Input Toggling FCT2xxxT - 0.06 0.12 

50% Duty Cvcle 

Ic Total Power Supply Current(6) Vee = Max. VIN = Vee FCTxxxT - 1.5 3.5 

Outputs Open VIN = GND 

lep= 10MHz FCT2xxxT - 0.6 2.2 

50% Duty Cycle 

OEA or OEB = GND VIN = 3.4V FCTxxxT - 2.0 5.5 

One Bit Toggling VIN = GND FCT2xxxT 1.1 4.2 

at Ii = 5MHz 

50% Dutv CVcle 

Vee = Max. VIN = Vee FCTxxxT - 3.8 7.3(5) 

Outputs Open VIN= GND 

Icp = 10MHz FCT2xxxT - 1.5 4.0(5) 

50% Duty Cycle 

OEA or OEB = GND VIN = 3.4V FCTxxxT - 6.0 16.3(5) 

Eight Bits Toggling VIN= GND FCT2xxxT - 3.8 13.0(5) 

at Ii = 2.5MHz 

50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3AV). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. 7hese limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + "'Icc DHNT + ICCD (fcP/2 + fiNi) 
Icc = Quiescent Current 
"'Icc = Power Supply Current for a TTL High Input (VIN = 3AV) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
Ni = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.1 

Unit 

rnA 

mAl 

MHz 

rnA 

2629tblQ9 
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IDT29FCT52ATIBT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
29FCT52AT/53AT 29FCT52BT/53BT 

29FCT2052AT 29FCT2052BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.!2) Max. Min.(2) Max. Min.!2) Max. Min.!2) Max. Unit 

tPLH Propagation Delay CL= 50pF 
2.0 10.0 2.0 11.0 2.0 7.5 2.0 8.0 

tPHL CPA, CPB to An Bn RL= soon ns 

tPZH Output Enable Time 
1.5 10.5 1.5 13.0 1.5 8.0 1.5 8.5 

tPZL OEA or OEB to An Bn 
ns 

tPHZ Output Disable Time 
1.5 10.0 1.5 10.0 1.5 7.5 1.5 8.0 

tpLZ OEA or OEB to An Bn 
ns 

tsu Set-up Time, HIGH or LOW 
2.5 2.5 2.5 2.5 

An Bn to CPA CPB 
- - - - ns 

tH Hold Time, HIGH or LOW 
2.0 2.0 1.5 1.5 

An, Bn to CPA CPB - - - - ns 

tsu Set-up Time, HIGH or LOW 
3.0 3.0 3.0 3.0 

CEA, CEB to CPA, CPB - - - - ns 

tH Hold Time, HIGH or LOW 
2.0 2.0 2.0 2.0 

CEA, CEB to CPA, CPB 
- - - - ns 

tw Clock Pulse Width HIGH or 
3.0 3.0 3.0 3.0 LOW(3) - - - - ns 

2629 tbt 10 

29FCT52CT/53CT 

29FCT2052CT 29FCT52DT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.!2) Max. Min.!2) Max. Unit 

tPLH Propagation Delay CL= 50pF 
2.0 6.3 2.0 7.3 2.0 4.5 - - ns 

tPHL CPA, CPB to An, Bn RL= soon 
tPZH Output Enable Time 

1.5 7.0 1.5 8.0 1.5 5.6 
OEA or OEB to An Bn 

- - ns 
tPZL 

tPHZ Output Disable Time 
1.5 6.5 1.5 7.5 1.5 4.3 

OEA or OEB to An Bn 
- - ns 

tpLZ 

tsu Set-up Time, HIGH or LOW 
2.5 2.5 1.5 - - - - - ns 

An Bn to CPA CPB 

tH Hold Time, HIGH or LOW 
1.5 1.5 1.0 - - - - - ns 

An, Bn to CPA, CPB 

tsu Set-up Time, HIGH or LOW 
3.0 3.0 2.0 

CEA, CEB to CPA CPB 
- - - - - ns 

tH Hold Time, HIGH or LOW 
2.0 2.0 1.0 

CEA, CEB to CPA CPB 
- - - - - ns 

tw Clock Pulse Width HIGH or 
3.0 3.0 3.0 LOW(3) - - - - - ns 

NOTES: 2629 tbl11 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. This parameter is guaranteed but not tested. 
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IDT29FCT52AT/BT/CTIDT, IDT29FCT12052ATIBT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

.-------, VIN VOUT 

H-<=>+---.---lD.U.T. HOJ--..,...--' 

RT 

0--.7.oV 

soon 

2629 drw 03 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ~1'--.......,+-o.-"7'<""7'<""7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

PRE~T~ - - ~ 
SYNCHRONOUS CONzxtTROL II 

CLEAR 1.SV 
CLOCK ENABLE ts OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2629 drw 04 

3V 
1.SV 
OV 

VOH 
- 1.5V 

VOL 

3V 

OV 

2629 drw 06 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2629 Ink 12 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

6.1 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

ENABLE 

OUTPUT SWITCH 
NORMALLY OPEN HIGH 

NOTES: 

tw~1.SV 
1.SV 

'----
2629 drw 05 

DISABLE 

3V 

1.SV 

oV 

3.SV 

VOL 

VOH 

OV 

2629 drw 07 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate $ 1.oMHz; tF $ 2.5ns; tR $ 2.5ns 

7 



IDT29FCT52AT/BT/CTIDT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

XX 29FCT X XX 
Temp. Range Family Device Type 

XX 
Package 

X 
Process 

L~I~k 
P 
D 
E 
L 
SO 
PY 
Q 

52AT 
53AT 
52BT 
53BT 
52CT 
53CT 
52DT 

1...-_______________ -11 Blank 

1 20 
~ ________________________________________ ~ 54 

74 

6.1 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
CERPACK 
Leadless Chip Carrier 
Small Outline IC 
Shrink Small Outline Package 
Quarter-size Small Outline Package 

Non-inverting Octal Registered Transceiver 
Inverting Octal Registered Transceiver 

High Drive 
Balanced Drive 

-55°C to +125°C 
O°C to +70°C 

2629 drw 08 II 
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MULTILEVEL I DT29FCT520AT/BT/CT/DT ~g PIPELINE REGISTERS IDT29FCT521 AT/BT/CT/DT 

Integrated Device Technology, Inc. 

FEATURES: 
• A, B, C and D speed grades 
• Low input and output leakage $11J,A (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = 0.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, SSOP, asop, CERPACK and 

LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

80,Sl 2 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT29FCT520AT/BT/CT/DT and IDT29FCT521ATI 

BT/CT/DT each contain four 8-bit positive edge-triggered 
registers. These may be operated as a dual 2-level or as a 
single 4-level pipeline. A single 8-bit input is provided and any 
of the four registers is available at the 8-bit, 3-state output. 

These devices differ only in the way data is loaded into and 
between the registers in 2-level operation. The difference is 
illustrated in Figure 1. In the IDT29FCT520AT/BT/CT/DT 
when data is entered into the first level (I = 2 or I = 1), the 
existing data in the first level is moved to the second level. In 
the IDT29FCT521AT/BT/CTIDT, these instructions simply 
cause the data in the first level to be overwritten. Transfer of 
data to the second level is achieved using the 4-level shift 
instruction (I = 0). This transfer also causes the first level to 
change. In either part 1=3 is for hold. 

YO-Y7 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1994 

©1995 Integrated Oevice Technology, Inc. 
6.2 

DSC-421514 
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IDT29FCT520ATIBT/CT/DT, 521 ATIBT/CT/DT 
MULTILEVEL PIPELINE REGISTERS 

PIN CONFIGURATIONS 

10 24 
11 2 23 

DO 3 22 
01 4 P24-1 21 
02 5 024-1 20 

8024-2 03 6 8024-7 
19 

04 7 8024-8' 18 
05 8 & 17 
06 9 E24-1 16 
07 10 15 

ClK 11 14 

GNO 12 13 

Vee 
80 

8, 

Yo 

Y, 

Y2 

V3 

V4 

V5 

V6 

V7 

OE 

2619drw02 

DIP/SOIC/SSOP/QSOP/CERPACK 
'FCT520 only TOP VIEW 

DEFINITION OF FUNCTIONAL TERMS 
Pin Names Description 

Dn Register input Port. 

ClK Clock input. Enter data into registers on lOW-
to-HIGH transitions. 

10,11 Instruction inputs. See Figure 1 and in-
struction Control Tables. 

So, SI Multiplexer select. Inputs either register AI, A2, 
Bl or B2 data to be available at the output port. 

OE Output enable for 3-state output port. 

Yn Register output port. 

26191bl01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 
u8 0 _ 

8.:::2Z>rnrn 
L-lLJl-JIIL...JL.....IL.....J 

43211282726 
01 ]5 LI 2S[ Yo 1 
02 ]6 24[ Y, 

03 ]7 23( Y2 

NC ]8 L28-1 22[ NC 

04 ] 9 21 [ Y3 

Os ] 10 20[ Y4 

06 ] 11 19[ Ys 
12 13 14 15 16 17 18 
r.",.....,,.,rI"'-'., 

""~OUIW"" '" O-lZZO>->- 2619drw03 
U(!) 

LCC 
TOP VIEW 

REGISTER SELECTION 
SI So Register 

0 0 B2 

0 1 Bl 

1 0 A2 

1 1 AI 

~'··II 

DUAL 2-lEVEl SINGLE 4-lEVEL 

~ 0 0 ~ IDT29FCT520T 

A2 0 0 B2 

1=2 1=1 1=0 

cb 0 0 cb 
IDT29FCT521T 

0 0 0 0 
1=2 1=1 1=0 

NOTE: 
1. I = 3 for hold. 

Figure 1. Data Loading in 2-Level Operation 2619 drw 04 

6.2 2 



IDT29FCT520AT/BT/CTIDT,521AT/BT/CTIDT 
MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANC E (TA= +25°C, f = 1.0MHz) 

Symbol Rating Commercial Military Unit Symbol Parameter<l) Conditions Typ. Max. Unit 
VTERM(2) Terminal Voltage. -0.5 to +7.0 -0.510 +7.0 V CIN Input VIN = OV 6 10 

with Respect 10 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee +0.5 Vee +0.5 

Capacitance 

GoUT Output VOUT=OV 8 12 
Capacilance 

NOTE: GND 

TA Operaling Oto +70 °C 
1. This parameter is measured at characterization but not tested. 

-55 to +125 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -6510 +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -6010 +120 -6010 +120 mA 
Current 

NOTES: 2619 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atlhese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vce by +O.5V unless otherwise noted. 

2. Input and Vce terminals only. 
3. Outputs and 1/0 terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vee = S.OV + 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V + 10% - -

Symbol Parameter Test Conditions(l) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vil Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max. VI =2.7V - -
III Input LOW Current(4) Vee = Max. VI =0.5V - -
10ZH High Impedance(4) Vee = Max. Va = 2.7V - -
10Zl Output Current Va = 0.5V - -
II Inpul HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN = -18mA - -0.7 

los Short Circuit Current Vee = Max,!3), Va = GND -60 -120 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 2.4 3.3 

VIN = VIH or Vil 10H = -SmA COM'L. 

10H = -12mA MIL. 2.0 3.0 

IOH = -15mA COM'L. 

Val Output LOW Voltage Vee = Min. 10l = 32mA MIL. - 0.3 

VIN = VIH or Vil 10l = 48mA COM'L. 

VH Input Hysteresis - - 200 

Ice Quiescent Power Vee = Max. - 0.01 
Supply Current VIN = GND or Vee 

NOTES: 

Max. 

-
0.8 

±1 

±1 

±1 

±1 

±1 

-1.2 

-225 

-

-

0.5 

-
1 

1. For condttions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vce = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±51!A at TA = -55°C. 

6.2 

pF 

pF 

2619 Ink 04 

Unit 

V 

V 

!LA 

I1A 

!1A 

!1A 
V 

mA 

V 

V 

mV 

mA 

2619 tbl 05 
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IDT29FCT520ATIBT/CT/DT, 521 A T/BT/CTIDT 
MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

!llee Quiescent Power Supply Vee = Max. - O.S 2.0 
Current, TTL Inputs HIGH VIN = 3.4V(3) 

leeD Dynamic Power Supply Current(4) Vee = Max., Outputs Open VIN = Vee - 0.1S 0.2S 
OE= GND VIN=GND 
One Input Toggling 
SO% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max., Outputs Open VIN= Vee - 1.S 3.S 
lep = 10MHz VIN=GND 
SO% Duty Cycle 
OE=GND 
One Bit Toggling VIN= 3.4V - 2.0 S.S 
at Ii = SMHz VIN=GND 

SO% Duty Cycle 

Vee = Max., Outputs Open VIN = Vee - 3.8 7.3(5) 

lep = 10MHz VIN=GND 
SO% Duty Cycle 
OE=GND 
Eight Bits Toggling VIN = 3.4V - 6.0 16.3(5) 

at Ii = 2.SMHz VIN= GND 

SO% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25'C ambient. 
3. Per TTL driven input (VIN = 3.4V); all other inputs at vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT +"NPUTS + IDYNAMIC 

Ic = Icc + ~Icc DHNT + Icco (fcpf2 + fINI) 
Icc = Quiescent Current 
L\lcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fl = Input Frequency 
NI = Number of Inputs at fl 
All currents are in milliamps and all frequencies are in megahertz. 

6.2 

Unit 

mA 

mAl 
MHz 

mA 

2619 tbl 06 
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IDT29FCT520AT/BT/CT/DT, 521 AT/BT/CTIDT 
MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT520AT1521 AT FCT520BT/521 BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.<2) Max. Min.<2) Max. Min.<2) Max. Min.<2) Max. Unit 
tPHL Propagation Delay CL~ 50pF 

2.0 14.0 2.0 16.0 2.0 7.5 2.0 8.0 
tPLH ClKtoYn RL~ 500n 

ns 

tPHL Propagation Delay 
2.0 13.0 2.0 15.0 2.0 7.5 2.0 8.0 

tPLH So or Sl to Yn 
ns 

tsu Set-up Time, HIGH or lOW 
5.0 6.0 2.5 2.8 

On to ClK 
- - - - ns 

tH Hold Time, HIGH or lOW 
2.0 2.0 2.0 2.0 

On to ClK 
- - - - ns 

tsu Set-up Time, HIGH or lOW 
5.0 6.0 4.0 4.5 

10 or 11 to ClK - - - - ns 

tH Hold Time, HIGH or lOW 
2.0 2.0 2.0 2.0 

10 or 11 to ClK 
- - - - ns 

tPHZ Output Disable Time 
1.5 12.0 1.5 13.0 1.5 7.0 1.5 7.5 

tpLZ 
ns 

tPZH Output Enable Time 
1.5 15.0 1.5 16.0 1.5 7.5 1.5 8.0 

tPZL 
ns 

tw Clock Pulse Width 
7.0 8.0 5.5 6.0 

HIGH or lOW - - - - ns 

2619 tbl 07 

FCT520CT/521 CT FCT520DT/521 DT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(l) MinJ2) Max. Mln,<2) Max. Min.<2) Max. Min.<2) Max. Unit 

tPHL Propagation Delay CL~ 50pF 
2.0 6.0 2.0 7.0 2.0 5.2 - - ns 

tPLH ClKto Yn RL~500n 

tPHL Propagation Delay 
2.0 6.0 2.0 7.0 2.0 4.8 - - ns 

tPLH So orS1 to Yn 

tsu Set-up Time, HIGH or lOW 
2.5 2.8 1.5 

Dn to ClK 
- - - - - ns 

tH Hold Time, HIGH or lOW 
2.0 2.0 1.0 

Dn to ClK 
- - - - - ns 

tsu Set-up Time, HIGH or lOW 
4.0 4.5 2.0 

loor 11 to ClK - - - - - ns 

tH Hold Time, HIGH or lOW 
2.0 2.0 1.0 

loor 11 to ClK 
- - - - - ns 

tPHZ Output Disable Time 
1.5 6.0 1.5 6.0 1.5 4.8 - - ns 

tPLZ 

tPZH Output Enable Time 
1.5 6.0 1.5 7.0 1.5 4.0 - - ns 

tPZL 

tw Clock Pulse Width 
5.5 6.0 3.0 

HIGH or lOW(3) - - - - - ns 

NOTES: 2619 tbl 08 

1. See test circuit and waveforms. 
2. Minimum untts are guaranteed but not tested on Propagation Delays. 
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IDT29FCT520AT/BT/CTIDT, 521 AT/BT/CT/DT 
MULTILEVEL PIPELINE REGISTERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

...-----, VIN VOUT 

1-+<:>+-....---lD.U.T. H<>+ __ ----. 

a--.7.0V 

soon 

RT 
SOpF soon 

ICL 
2619 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ~'---.d~""'''C7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 

ASYNCHRONOUS CONTROL OV 
PRESET _ 3V 

CLEAR 1.SV 
ETC. - OV 

SYNCHRONOUS CONZ&tTROL I' - 3V 
PRESET 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2619 drw 06 

3V 
1.SV 
OV 

VOH 
- 1.SV 

VOL 

2619 drw 08 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Orain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS. 2619 Ink 09 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW·HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~l.SV 
1.SV 

'----

2619 drw 07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN 

HIGH 
OV 

2619 drw09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate:> 1.0MHz; tF :> 2.Sns; tR :> 2.5ns 
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IDT29FCT520ATIBT/CT/DT,521AT/BT/CTIDT 
MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

XX 29FCT X 
T:;:"e-m-p:':e:':ra--:t-ur-e 

Range 

xx x x 
Family Device Type Package Process 

,-I -----11 ~Iank 
P 
D 
L 
SO 
PY 
E 
Q 

520AT 
521AT 
520BT 

'--________________________ ~ 521BT 
520CT 
521CT 
520DT 
521DT 

L----------------11 Blank 
i 2 

L-________________________________ ~J54 

174 

6.2 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Leadless Chip Carrier 
Small Outline IC 
Shrink Small Outline Package 
CERPACK 
Quarter-size Small Outline Package 

Multilevel Pipeline Register 
Multilevel Pipeline Register 

High Drive 
Balanced Drive 

-55CC to +125cC 
OCC to +70cC 

2619 drw 10 
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FAST CMOS 
1-0F-8 DECODER 
WITH ENABLE 

IDT54n4FCT138T/AT/CT 

Integrated Device Technology. Inc. 

FEATURES: 
• Std., A and C speed grades 
• Low input and output leakage ~1~ (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, asap, CERPACK and 

LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

0'7 Us Us U. 0'3 0'2 

The lOT logo is a registered trademark of Integrated Oevice TechnOlogy, Inc. 

0', 

DESCRIPTION: 
The IDT54174FCT138T/AT/CT are 1-of-8 decoders built 

using an advanced dual metal CMOS technology. The IDT541 
7 4FCT138T I AT ICT accepts three binary weighted inputs (Ao, 
A1, A2) and, when enabled, provides eight mutually exclusive 
active LOW outputs (50-07). The IDT54174FCT138T/AT/CT 
features three enable inputs, two active LOW (E1, E2) and one 
active HIGH (E3). All outputs will be HIGH unless E1 andE2 are 
LOW and E3 is HIGH. This multiple enable function allows 
easy parallel expansion of the device to a 1-of-32 (5 lines to 
32 lines) decoder with just four IDT54174FCT138T/AT/CT 
devices and one inverter. 

rro 

2570 drw 01 

PIN CONFIGURATIONS 

Ao vcc 

A1 2 15 00 
P16-1 

A2 3 016-1 14 01 
E1 4 8016-1 13 02 
E2 5 8016-7 12 03 
E3 6 

& 
11 04 E16-1 

07 7 10 05 
GND 8 9 06 

DIP/SOIC/QSOP/CERPACK 
TOP VIEW 

INDEX 

A2 :] 4 
E, :] 5 

NC :] 6 
E2 ]7 
E3 :] 8 

I I I I' " II I 
~~I I '-' '-' 

3 2 :...J 20 19 
1 

L20-2 

9 10111213 
,..-, r-"I"-'''''' r-""t 
I I I I I I I I I I 

LCC 
TOP VIEW 

18[: 
17[: 
16[: 

15C 

14[: 

2570 drw 02 

2570 dlW 03 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1995 

©1995 Integrated Device Technology, Inc. 6.3 DSC·4213J5 
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IDT54174FCT138T/AT/CT 
FAST CMOS 1-0F-8 DECODER-WITH ENABLE 

PIN DESCRIPTION 
Pin Names Description 

Ao-A2 Address Inputs 

E1. E2 Enable Inputs (Active LOW) 

E3 Enable Input (Active HIGH) 

00-07 Outputs (Active LOW) 

2570 tbt 01 

FUNCTION TABLE 

Incuts 

E1 E2 E3 Ao A1 A2 00 

H X X X X X H 
X H X X X X H 
X X L X X X H 

L L H L L L L 
L L H H L L H 
L L H L H L H 
L L H H H L H 

L L H L L H H 
L L H H L H H 
L L H L H H H 
L L H H H H H 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 ":'60 to +120 mA 
Current I 

NOTES: 2570 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated -in the operational sections of this specification is 
not implied. -Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vec terminals only. 
3. Outputs and 1/0 terminals only. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Outputs 

01 02 03 04 05 06 07 
H H H H H H H 
H H H H H H H 
H H H H H H H 

H H H H H H H 
L H H H H H H 
H L H H H H H 
H H L H H H H 

H H H L H H H 
H H H H L H H 
H H H H H L H 
H H H H H H L 

2570 tbl 02 

CAPACITANCE (TA = +25°C f = 1 OMHz) , 
Symbol Parameter(1) Conditions Typ. Max. Unit 

CIN Input VIN = OV 6 10 pF 
Capacitance 

CoUT Output VOUT=OV 8 12 pF 
Capacitance 

NOTE: 2570 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT13BT/AT/CT 
FAST CMOS 1-0F-B DECODER-WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 

C . I T O°C t 70°C V 5 OV 50/< MTt ommercla: A= 0+ , cc= ± 0; II ary: T A=-55°C to + 125°C V , CC= 50V 10X ± °0 

Svmbol Parameter Test Conditions(1) Min. TVD.(2) Max. Unit 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - - V 

VIL Input LOW Level Guaranteed Logic LON Level - - 0.8 V 

IIH Input HIGH Current(4) Vce = Max. VI=2.7V -'. - ±1 J.IA 
IlL Input LOW Current(4) Vee = Max. VI = 0.5V - - ±1 J.IA 
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - - ±1 J.IA 
VIK Clamp Diode Voltage Vee = Min., IN = -18mA - -0.7 -1.2 V 

los Short Circuit Current Vee = Max.!3), Vo = GND -60 -120 -225 mA 

VOH Output HIGH Voltage Vee = Min. IOH = -6mA MIL. 2.4 3.3 - V 
VIN = VIH or VIL IOH = -SmA COM'L. 

IOH =-12mA MIL. 2.0 3.0 - V 
IOH = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL = 32mA MIL. - 0.3 0.5 V 
VIN = VIH or VIL IOL = 48mA COM'L. 

VH Input Hysteresis - - 200 - mV 

Icc Quiescent Power Supply Current Vee = Max. - 0.01 1 mA 

VIN = GND or Vee 
NOTES: 2570 tbl 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±51lA at TA = -55°C. 
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IDT54174FCT138T/AT/CT 
FAST CMOS 1-0F-8 DECODER-WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Sy_mbol Parameter Test Condltions(l) Min. TVD.(2) Max. 

dice Quiescent Power Supply Current Vee = Max. - 0.5 2.0 
TTL Inouts HIGH VIN = 3.4v!3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.15 0.3 
Outputs Open VIN=GND 

One Bit Toggling 

50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN =Vee - 1.5 4.0 

Outputs Open VIN =GND 

Toggle El, E2 or E3 

50% Duty Cycle Vir~ '" 3.4V - 1.8 5.0 

fo= 10MHz VIN =GND 

One Input and 

One Output Toggling 
NOTES: 
1. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for ·these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = laulEscENT + IINPllTS + 10YNAMIC 

Ic = Icc + Alcc DHNT + ICCD (foNo) 
Icc = Quiescent Current 
Alee = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fo = Output Frequency 
No = Number of Outputs at fo 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT138T FCT138AT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition") Min.(2) Max. Min.f21 Max. Min.(2} Max. Min.(2) Max. 

tPLH Propagation Delay CL= 50pF 1.5 9.0 1.5 12.0 1.5 5.8 1.5 7.8 

tPHL An to On RL= 500n 

tPLH Propagation Delay 1.5 9.0 1.5 12.5 1.5 5.9 1.5 8.0 

tPHL ElorE2toOn 

tPLH Propagation Delay 1.5 9.0 1.5 12.5 1.5 5.9 1.5 8.0 

tPHL Eato On 
NOTES: 
t. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 

6.3 

FCT138CT 

Com'l. Mil. 

Min.(21 Max. Min.('1 Max. 

1.5 5.1 1.5 6.0 

1.5 5.2 1.5 6.1 

1.5 5.2 1.5 6.1 

Unit 

mA 

mAl 

MHz 

mA 

2570 tbl 06 

Unit 

ns 

ns 

ns 

2570 tbl 07 
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IDT54174FCT138T/AT/CT 
FAST CMOS 1-0F-8 DECODER-WITH ENABLE 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee o--7.0V 

500n 

50pF 500n 
RT ICL 

2570 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxt),--~~~~ -3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET' - 3V 
SYNCHRONOUS CONxxtTROL ') 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2570 drw 05 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

2570 drw07 

6.3 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2570 Ibl 08 

CL= Load capacITance: includes jig and probe capacitance. 
RT = Tennination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=t ~ 15V PULSE -- . 

HIGH-LOW-HIGH !W __ 1.5V 
PULSE __ 

2570 drw 06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH OV 

2570 dlW 08 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate,; 1.0MHz; tF'; 2.5ns; tR " 2.5ns 
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IDT54f14FCT138T/AT/CT 
FAST CMOS 1-0F-8 DECODER-WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT =~X;.;;X-F== FCT -=~X ~ 
Temp. Range Family 

XXXX 
Device Type 

x 
Package 

x 
Process 

y~lank 
P 
D 

."--------1 SO 
E 
L 
Q 

1138T '-----------11 138AT 
138CT 

1 I Blank 

154 
~------------------~I~· 

6.3 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
CERPACK 
Leadless Chip Carrier 
Quarter-size Small Outline Package 

1-01-8 Decoder 

High Drive 

-55°C to +125°C 
QOC to +7QoC 

2570 drw09 
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~I;) FAST CMOS DUAL IDT54174FCT139T/AT/CT 

1-0F-4 DECODER 
WITH ENABLE 

I Device Inc. 

FEATURES: 
• Std., A and C speed grades 
• Low input and output leakage $1!JA (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-1SmA IOH, 48mA IOL) 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, asop, CERPACK and 

LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

Ea AOa Ala 

COa ala C2a 03a Cab Clb C2b 

AOb Alb 

C3b 

2566 drwOl 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The IDTS4174FCT139T/AT/CT are dual 1-of-4 decoders 

built using an advanced dual metal CMOS technology. These 
devices have two independent decoders, each of which 
accept two binary weighted inputs (Ao-Al) and provide four 
mutually exclusive active LOW outputs (50-53). Each de­
coder has an active LOW enable (E). When E is HIGH, all 
outputs are forced HIGH. 

PIN CONFIGURATIONS 

Ea Vcc 

Aoa 15 Eb 
P16-1 

Ala 3 D16-1 14 AOb 
Ooa 4 5016-1 13 Alb 
01a 5 5016-7 12 OOb 
02a 6 

& 
11 01b E16-1 

038 7 10 02b 

GND 8 9 03b 

DIP/sOICJQSOP/CERPACK 

INDEX 

Ala :] 4 
Ooa :] 5 

NC :] 6 
Cla :]7 
02a :J 8 

TOP VIEW 

~ U 
() 

« ltil Z ~IW 
I II I I " II I 
............ I I L--.I ......... 

3 2 L...: 20 19 
1 18[: 

17[: 

L20-2 16[: 

15[: 

14[: 
9 10111213 ,...,,..., ,..,.-. ~ 

I II II I'll I 

o u til .c 18 i'§ ZIQ Ie') 

Lce 
TOP VIEW 

AOb 

Alb 

NC 

COb 

01b 

2566 dlW 02 

2566 drw03 

APRIL 1994 

©1995 Integrated Device Technology, Inc. 6.4 DSC-421B13 
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IDT54174FCT139T/AT/CT 
FAST CMOS DUAL 1~OF-4 DECODER WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) PIN DESCRIPTION 
Symbol Ratina Commercial Military. Unit Pin Names Description 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V Ao, At Address Inputs 

with Respect to 
GND E Enable Input (Active LOW) 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 00-03 Outputs (Active LOW) 

with Respect to Vee +0.5 VCe+0.5 
GND 

25661bl 01 

TA Operating o to +70 -55 to +125 °C FUNCTION TABLE(1) 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

Inputs Outputs 

E Ao At 00 01 02 03 
TSTG Storage -55 to +125 -65 to +150 °C H X X H H H H 

Temperature L L L L H H H 

PT Power Dissipation 0.5 0.5 W L H L H L H H 

lOUT DC Output -60 to +120 -60 to +120 mA L L H H H L H 
Current L H H H H H L 

NOTES: 2566 Ink 03 
NOTE: 25661bl02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device althese or any othercond~ions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

1. H ~ HIGH Voltage Level; L ~ LOW Voltage Level; X ~ Don't Care 

CAPACITANCE (TA = +25°C f = 1 OMHz) , 

Symbol Parameter(1) Conditions Typ. Max. Unit 

2. Input and Vee terminals only. GIN Input VIN = OV 6 10 
3. Outputs and 1/0 terminals only. Capacitance 

GoUT Output VOUT= OV 8 12 
Capacitance 

NOTE: 
1. This parameter is measured at characterization but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, VCC = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc= 5.0V + 10% - -

$ymbol Parameter Test Conditions(1) Min. TVD.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic ISJN Level - -
IIH Input HIGH Current(4) Vee = Max. VI = 2.7V - -
III Input LOW Current(4) Vee = Max. VI= 0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN=-18mA - -0.7 

los Short Circuit Current Vee = Max'<3), vo = G ND -60 -120 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 2.4 3.3 
VIN = VIH or Vil 10H = -SmA COM'L. 

10H =-12mA MIL. 2.0 3.0 

10H = -15mA COM'L. 

VOL Output LOW Voltage Vee ~ Min. 10l = 32mA MIL. - 0.3 
VIN - VIH or Vil 10l = 48mA COM'L. 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max. - 0.01 
VIN = GND or Vee 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee ~ 5.0V, +25°C ambient and maximum loading. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±51lA at TA ~ -55°C. 

6.4 

Max. 

-
0.8 

±1 

±1 

±1 

-1.2 

-225 

-

-

0.5 

-
1 

pF 

pF 

2566 Ink 04 

Unit 

V 

V 

!lA 
!lA 
!lA 
V 

mA 

V 

V 

V 

mV 

mA 

25661b105 
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IDT54J74FCT139T/AT/CT 
FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. TVD.(2) Max. Unit 

~Iee Quiescent Power Supply Current Vee = Max. - 0.5 2.0 rnA 
TTL Inputs HIGH VIN = 3.4y(3) 

IceD Dynamic Power Supply Vec = Max. VIN = Vee - 0.15 0.3 mAl 
Current(4) Outputs Open VIN=GND MHz 

One Bit Toggling 

50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN =Vee - 1.5 4.0 mA 

Outputs Open VIN =GND 

fo= 10MHz 

50% Duty Cycle VIN = 3.4V - 1.8 5.0 

One Input and VIN =GND 

One Output Toggling 

Vee = Max. VIN = Vee - 3.0 7.0(5) 

Outputs Open VIN =GND 
fo= 10MHz 

50% Duty Cycle VIN = 3.4V - 3.5 9.0(5) 

One Input Toggling VIN=GND 

on Each Decoder 

Two Outputs Togglin~ 

NOTES: 2566 tbl 06 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (YIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = 10UIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + ll.lcc DHNT + ICCD (foNo) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TIL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HlH or lHL) 

. fo = Output Frequency 
No = Number of Outputs at fo 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT139T FCT139AT 

Com'l. Mil. Com'l. Mil. 

Parameter Description Condition(1) Min}'" Max. Min.I'" Max. Min.(2) Max. Mln.(2) Max. 

tPLH Propagation Delay CL= 50pF 1.5 9.0 1.5 12.0 1.5 5.9 1.5 7.8 

tPHL AoorAl to On RL= 500n 

tPLH Propagation Delay 1.5 8.0 1.5 9.0 1.5 5.5 1.5 7.2 

tPHL EtoOn 
NOTES: 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 

6.4 

FCT139CT 

Com'l. Mil. 

Min.(2) Max. Min.(2) Max. Unit 

1.5 5.0 1.5 6.2 ns 

1.5 4.8 1.5 5.8 ns 

2566 tbl 07 
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IDT54174FCT139T/AT/CT 
FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 0---.7.0V 

500n 

2566 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxt}----....h~~7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET - 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRONOUSCON.~T~R~O~L~~H-4 __ ~~~~ _ 3V 
PRESET '" 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

25f')6 drw 05 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

OV 

2566 dlW 07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2566 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LaW-HIGH 
PULSE 

tw~1.5V 
1.5V 

'----

2566 drw 06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN HIGH 

OV 

2566 drw 08 
NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate $ 1.0MHz; tF $ 2.5ns; tR $ 2.5ns 

6.4 4 



IDT54n4FCT139T/AT/CT 
FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT..-:-:"...,..:..;X~X~-:­
Temp. Range 

FCT --;=.,..:X~~ 
Family 

XXXX 
Device Type 

x 
Package 

x 
Process 

y~lank 
P 
D 

1--------1 SO 
L 
E 
Q 

I 139T 
~ ____________________ ~139AT 

1139cT 

~-------------------------------il Blank I 

~ __________________________________ ~154 

174 

6.4 

Commercial 
MIL-STD-883, Class B 

Plaslic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Quarter-size Small Outline Package 

Dual 1-01-4 Decoder 

High Drive 

-55°C to + 125°C 
O°C to +70°C 

2566 drw 09 
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FAST CMOS IDT54174FCT151T/AT/CT 

~ g 8-INPUT MULTIPLEXER 

Integrated Device Technology, Inc. 

FEATURES: 
• Std., A, and C speed grades 
• Low input and output leakage S:1/lA (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Power off disable outputs permit "live insertion" 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, CERPACK and LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

17 

..--: .----t 
16 

15 

I--= 
14 

13 

12 

11 

10 

82 81 80 E 

The IDT logo is a registered trademark of Integrated Devlce Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
TheIDT54174FCT151T/AT/CTarehigh-speed8-inputmul­

tiplexers built using an advanced dual metal CMOS technol­
ogy. They select one bit of data from up to eight sources under 
the control of three select inputs. Both assertion and negation 
outputs are provided. 

The IDT54174FCT151T/AT/CThas acommon Active-LOW 
enable (E) input. When E is LOW, data from one of eight inputs 
is routed to the complementary outputs according to the 3-bit 
code applied to the Select (SO-S2) inputs. A common appli­
cation of the 'FCT151 is data routing from one of eight 
sources. 

'\ 
f 

"\ 
J 

)-

h ~ 
,) 

j--J Ff "' 

z 

z 

)-

'\ 
j 

"\ 
j 

2635 drw 01 
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IDT54174FCT151T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER 

PIN CONFIGURATIONS 

13 VCC 

12 2 15 14 

11 3 P16-1 14 Is 

10 4 D16-1 13 Is 

Z 5 
8016-1 

12 17 

Z & 
6 E16-1 11 80 

E 7 10 Sl 

GND 8 9 S2 

DIP/SOIC/CERPACK 
TOP VIEW 2635 drw02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °c 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °c 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °c 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2635 Ink 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and lunctional operation olthe device althese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and 110 terminals only. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions Typ. Max_ Unit 

aN Input VIN = OV 6 10 pF 
Capacitance 

GoUT Output VOUT= OV 8 12 pF 
Capacitance 

NOTE: 2635 Ink 02 

1. This parameter is measured at characterization but not tested. 

6.5 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

11 :] 4 

10 :] 5 

NC :] 6 

z ]7 

z ]8 

u 
() 
() 

.::! ~ ~ Z > 
I I I II " •• • .............. . ...... ..... 
3 2 :....: 20 19 

1 

L20-2 

9 10 11 12 13 
r-I r-"I ~ r-I .--, 
I I I I I II I r I 

LCC 
TOP VIEW 

18[: 

17[: 

16[: 

15[: 

14[: 

PIN DESCRIPTION 

Is 
16 

NC 

17 

So 

Pin Names DescriDtion 

10 -17 Data Inputs 

80- 82 Selects Inputs 

E Enable Input (Active LOW) 

Z Data Output 

Z Inverted Data Output 

FUNCTION TABLE(1) 

2635 drw 03 

Inputs Outputs 

S2 81 So E Z Z 

X X X H L H 
L L L L 10 io 

L L H L 11 i1 

L H L L 12 i2 
L H H L 13 is 
H L L L 14 i4 

H L H L Is is 

H H L L 16 is 

H H H L 17 i7 
NOTE: 2635 tbl 04 

1. H = HIGH Voltage Level, L = LOW Voltage Level, X = Don't care, Z = 
High Impedance. 
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IDT54174FCT151T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA =-55°C to +125°C, Vcc= 5.0V ± 10% 

Svmbol Parameter Test Condltlons(1) Min. TVD.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vil Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vcc = Max. VI = 2.7V - -
III Input LOW Current(4) Vcc = Max. VI = 0.5V - -
10ZH High Impedance Output Current(4) Vee = Max. VO=2.7V - -
10Zl Vo = 0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN=-18mA - -0.7 

los Short Circuit Current Vee = Max,l3), Vo = GND -60 -120 

VOH Output HIGH Voltage Vce=Min. 10H = -6mA MIL. 2.4 3.3 

VIN = VIH or Vil IOH = -SmA COM'L. 

10H = -12mA MIL. 2.0 3.0 

IOH = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOl = 32mA MIL. - 0.3 

VIN = VIH or Vil 10l = 48mA COM'L. 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max. - 0.01 
VIN = GND or Vee 

NOTES: 
1. For condnions shown as Max. or Min., use appropriate value specWied under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +2SoC ambient and maximum loading. . 
3. Not more than one output should be shorted al' one time. Duration of the short circuit test should not ",xce",d on", s<:>cond. 
4. Th<:> t<:>st limit for this parameter is ±5J.lA at TA = -5SoC. 

6.5 

Max. Unit 

- V 

0.8 V 

±1 ~ 

±1 ~ 

±1 ~ 
±1 

20 ~ 
-1.2 V 

-225 mA 

- V 

- V 

0.5 V 

- mV 

1 mA 

2635tbl05 
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IDT54/74FCT151T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. TVll.(2) Max. Unit 

Lilee 
QuiescentPower Supply Current Vee = Max. 

0.5 2.0 mA 
TTL Irlputs HIGH VIN = 3.4\1<3) -

leeD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.15 0.25 mAl 
Outputs Open VIN= GND MHz 

EorOE=GND 
One Bit Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(5) Vee = Max. VIN = Vee - 3.2 6.5 mA 
Outputs Open VIN=GND 
Ii = 10MHz 

50% Duty Cycle VIN = 3.4V - 3.5 7.5 

EorOE=GND VIN = GND 
One Input Toggling 

NOTES: 26351bl06 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IiNPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + Iceo (fCP/2 + fiNo) 
Icc = Quiescent Current 
Alee = Power Supply Current for a TTL High Input (VIN = 3AV) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fl = Input Frequency 
No = Number of Inputs at II 
All currents are In milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
IDT54174FCT151T IDT54174FCT151AT 

Com'l. Mil. Com'l. Mil. 

Sy_mbol Parameter Condition(1 ) Min.!2) Max. Mln.(2) Max. Mln.(2) Max. Min.(2) Max. 

tPLH propagation Delay CL= 50pF 
1.5 9.0 1.5 10.0 1.5 6.6 1.5 7.4 

SNtoZ tPHL RL= 500n 

tPLH Propagation Delay 
1.5 10.5 1.5 11.5 1.5 6.8 1.5 7.6 

tPHL SNtol 

tPLH Propagation Delay 
1.5 7.0 1.5 7.5 1.5 5.6 1.5 6.3 

tPHL EtoZ 

tPLH propagation Delay 
1.5 9.5 1.5 11.0 1.5 5.8 1.5 6.6 

Etol tPHL 

tPLH propagation Delay 
1.5 6.5 1.5 7.5 1.5 5.2 1.5 5.8 

tPHL INtoZ 

tPLH propagation Delay 
1.5 7.5 1.5 9.0 1.5 5.5 1.5 6.1 

tPHL INtol 

NOTES: 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 

6.5 

IDT54174FCT151CT 

Com'l. Mil. 

Min.!2) Max. Mln.(2) Max. Unit 

1.5 5.6 1.5 6.2 ns 

1.5 5.8 1.5 6.5 ns 

1.5 4.8 1.5 5.4 ns 

1.5 5.0 1.5 5.7 ns 

1.5 4.4 1.5 4.9 ns 

1.5 4.7 1.5 5.2 ns 

2635 tbl 07 
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IDT54174FCT151T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee o-e7.0V 

soon 

2635 drw04 

SET-UP, HOLD AND RELEASE TIMES 

DATA 
INPUT ~~u 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL r 
SYNCHRONOUS CO 

PRESET 
CLEAR 

CLOCK ENABLE 
ETC. 

zxt JI 
tsu-

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

XXX 
tH 

tREM 

~ xxx 
!jtT 

-
-

-

3V 
1.5V 
OV 
3V 
1.SV 
OV 
3V 
1.5V 
OV 

3V 
1.SV 
OV 

2635 drw05 

3V 
1.5V 
OV 

,--":"'-,+- VOH 
- 1.5V 

VOL 

2635 drw 07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2635 Ink 06 

CL= Load capacitance: includes jig and probe capac~ance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

PULSE --~HIGHL~=t ~ 1.5V 

HIGH·LOW·HIGH .. -- 1.SV 
PULSE 

2635 drw06 

ENABLE AND DISABLE TIMES 

NOTES: 

ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 
---- 1.5V 

r-...... ,+---- ov 

3.SV 

VOL 

VOH 

OV 
2635 drwOB 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate S; 1.0MHz; tF S; 2.Sns; tR S; 2.Sns 

6.5 5 



IDT54174FCT151T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT-::-...;...;;XX,,::-_ FCT_--,-X __ 
Temp. Range Family 

XXXX 
Device Type 

x 
Package 

x 
Process 

~:Iank Commercial 
MIL-STD-883, Class B 

P Plastic DIP 
D CERDIP 

'---------1 SO Small Outline IC 
L Leadless Chip Carrier 
E CERPACK 

1151T 8-lnput Multiplexer 
'----------------------~1151AT 

151CT 

'-------------------1: Blank High Drive 

'--_____________________ -1154 -55°C to +125°C 
174 O°C to +70°C 

2635 dIW09 
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FAST CMOS 
QUAD 2·INPUT 
MULTIPLEXER 

IDT54174FCT157T/AT/CTIDT 
IDT54174FCT257T/AT/CT/DT 

Integrated Device Technology. Inc. 

FEATURES: 
• Std., A, C and 0 speed grades 
• Low input and output leakage ~1J.lA (max.) 
• CMOS power levels 
• True TIL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Power off disable outputs permit "live insertion" 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, asop, CERPACK and LCC 

packages 

FUNCTIONAL BLOCK DIAGRAM 

s 

Zs-Zo 

11A --~W:t+=::jU 
lOA ___ l.bt~=:jD 

ZA 

257 Only 

I 
I r---------------' 1-

IOE I L ______________ ~ 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc, 

2537 drwOl 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The IDT54174FCT157T/AT/CTIDTand IDT54174FCT257T1 

AT/CT/DT are high-speed quad 2-input multiplexers built 
using an advanced dual metal CMOS technology. Four bits 
of data from two sources can be selected using the common 
select input. The four buffered outputs present the selected 
data in the true (non-inverting) form. 

The IDT5417 4FCT157T I AT ICT lOT has a common, active­
LOW, enable input. When the enable input is not active, all 
four outputs are held LOW. A common application of 'FCT157T 
is to move data from two different groups of registers to a 
common bus. Another application is as a function generator. 
The 'FCT157T can generate any four of the 16 different 
functions of two variables with one variable common. 

The IDT54174FCT257T/AT/CT/DT has a common Output 
Enable (OE) input. When OE is HIGH, all outputs are switched 
to a high-impedance state allowing the outputs to interface 
directly with bus-oriented systems. 

PIN CONFIGURATIONS 

S 16 Vee 
lOA 2 15 E orOE" 

P16-1. 11A 3 14 loc D16-1, 
ZA 4 S016-1, 13 11C 
lOB 5 8016-7 12 ZC 
11B 6 & 11 100 

ZB 7 E16-1 10 110 

GND 8 9 Zo 

2537 drw02 

DIP/sOIC/QSOP/CERPACK 

INDEX 

TOP VIEW 

I~ 
<C u80 
200 Z >IW 

L-I L....J I I L...I L....J 

3 2 I 12019 
11A ] 4 l' 18 [ loc 
ZA ] 5 L20-2 17 [ I1c 

NC ] 6 16 [ NC 
lOB ] 7 15 [ ZC 

11B ] 8 14 [ 100 
9 1011 1213 ".,,,.,,, 
"'cu oo 
NZZN-= 

(!l 
2537 drw03 

LCC 
TOP VIEW 

• Efor FCT157. OEfor FCT257. 

APRIL 1994 

@1995 Integrated Device Technology, Inc. 6.6 DSC-422114 
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IDT54174FCT16646T/AT/CTIET,162646T/AT/CTIET 
FAST CMOS 16-BIT BUS TRANSCEIVERIREGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Condltions(1) Min. Typ.(2) Max. 

Alec Quiescent Power Supply Current Vcc = Max. - O.S 1.S 
TTL Inputs HIGH VIN = 3.4V(3) 

ICCD Dynamic Power Supply Current(4) Vcc = Max. VIN= Vcc - 7S 120 
Outputs Open VIN=GND 
xDIR = xOE= GND 

One Input Toggling 
SO% Duty Cycle 

Ic Total Power Supply Current(6) Vcc = Max. VIN = Vee - 0.8 1.7 
Outputs Open VIN=GND 
fcp= 10MHz (xCLKBA) 
SO% Duty Cycle 

xDIR = xOE = GND VIN =3.4V - 1.3 3.2 
One Bit Toggling VIN =GND 
fi=SMHz 
SO% Duty Cycle 

Vcc = Max. VIN = Vcc - 3.8 6.S(5) 

Outputs Open VIN=GND 
fcp= 10MHz (xCLKBA) 

SO% Duty Cycle 

xDIR = xOE = GND VIN =3.4V - 8.3 20.0(5) 

Sixteen Bits Toggling VIN =GND 

fi=2.SMHz 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25'C ambient. 
3. Per TTL driven input (YIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = laulEscENT + hNPUTS + IDYNAMIC 

Ic = Icc + alcc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (Iccl, IccH and Iccz) 
alcc = Power Supply Current for a TTL High Input (YIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at fcp 
~ = Input Frequency 
NI = Number of Inputs at fl 

5.13 

Unit 

rnA 

IJAI 
MHz 

rnA 

25401b1 08 
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IDT54174FCT16646T/AT/CT/ET,162646T/AT/CTIET 
FAST CMOS. 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16646T/162646T FCT16646ATJ162646AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min,(2) Max. Min.(2) Max. Mln,(2) Max. Unit 

IPlH Propagation Delay Cl= 50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns 
tPHl Bus 10 Bus Rl= 500n 

tPZH Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 10.5 ns 

tPZl xDIR or xOE to Bus 

tPHZ Output Disable Time 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns 
IpLZ xDIR or xOE to Bus 

tPlH Propagation Delay 2.0 g.o 2.0 10.0 2.0 6.3 2.0 7.0 ns 
tPHl Clock 10 Bus 

tPlH Propagation Delay 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 ns 
tPHl xSBA or xSAB to Bus 

tsu Set-up Time HIGH or 4.0 - 4.5 - 2.0 - 2.0 - ns 
LOW Bus to Clock 

tH Hold Time HIGH or 2.0 - 2.0 - 1.5 - 1.5 - ns 

LOW Bus 10 Clock 

tw Clock Pulse Width 6.0 - 6.0 - 5.0 - 5.0 - ns 

HIGH or LOW 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

2540 Ibl 09 

FCT16646CT/162646CT FCT16646ET/162646ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Mln,(2) Max. Min.(2) Max. Unit 

tPlH Propagation Delay Cl= 50pF 1.5 5.4 1.5 6.0 1.5 3.8 - - ns 
\PHl Bus to Bus Rl= 500n 

tPZH Output Enable Time 1.5 7.8 1.5 8.9 1.5 4.8 - - ns 
tPZl xDIR or xOE to Bus 

tPHZ Output Disable Time 1.5 6.3 1.5 7.7 1.5 4.0 - - ns 
tpLZ xDIR or xOE to Bus 

IPlH Propagation Delay 1.5 5.7 1.5 6.3 1.5 3.8 - - ns 
tPHl Clock 10 Bus 

IPlH Propagation Delay 1.5 6.2 1.5 7.0 1.5 4.2 - - ns 
IPHl xSBA or xSAB 10 Bus 

Isu Sel-up Time HIGH or 2.0 - 2.0 - 2.0 - - - ns 
LOW Bus to Clock 

IH Hold Time HIGH or 1.5 - 1.5 - 0.0 - - - ns 
LOW Bus to Clock 

Iw Clock Pulse Width 5.0 - 5.0 - 3.0(4) - - - ns 
HIGH or LOW 

ISK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2540 1b110 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 
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IDT54174FCT16646T/AT/CT/ET,162646T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

TEST CIRCUITS AND WAVEFORMS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o-.7.0V 

5000 

2556 drw05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxtl--~h7'C"7't"7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRONOUS CONX&tTROL 'I _ 3V 
PRESET ' 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2556 drw 06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2556 drw 08 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2556 Ink 10 

C~ Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

1.5V 

2556 drw07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 

OV 
2556 drw09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF ,;; 2.5ns; tR ,;; 2.5n8 

5_13 8 



IDT54174FCT16646T/AT/CTIET, 162646T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

ORDERING INFORMATION 
lOT xx 

Temperature 
Range 

FCT XXXX x x 
Device Type Package Process 

y~lank 

I PV 
'-------ll ~A 

16646T 
16646AT 
16646CT 

'-------------i 16646ET 
162646T 
162646AT 
162646CT 
162646ET 

~ ____________ ~154 

174 

5.13 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

Non-Inverting 16-Bit Transceiver/Register 

-55°C to +125°C 
-40°C to +85°C 

2540 drw 14 
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FAST CMOS 16-BIT BUS 
TRANSCEIVERI 
REGISTERS 

IDT54174FCT16652T/AT/CT/ET 
IDT54n4FCT162652T/AT/CT/ET 

Integrated Device Technology. Inc. 

FEATURES: 
• Common features: 

- 0.5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage ~11!A (max.) 
- ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 
- Vee = 5V ±10% 

• Features for FCT16652T/AT/CT/ET: 
- High drive outputs (-32m A IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

Vee = 5V, TA = 25°C 
• Features for FCT162652T/AT/CT/ET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

Vee = 5V,TA = 25°C 

DESCRIPTION: 
The FCT16652T/AT/CT/ET and FCT162652T/AT/CT/ET 

16-bit registered transceivers are built using advanced dual 
metal CMOS technology. These high-speed, low-power de-

FUNCTIONAL BLOCK DIAGRAM 

,OEAB 
,OEBA 

,CLKBA 
,SBA 

,CLKAB 

,SAB 

,A, ,B, 

~~----------------v----------------'~ 
TO 7 OTHER CHANNELS 

2549 drw 01 

The IDT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

vices are organized as two independent 8-bit bus transceivers 
with 3-state D-type registers. For example, the xOEAB and 
xOEBA signals control the transceiver functions. 

The xSAB and xSBA control pins are provided to select 
either real time or stored data transfer. The circuitry used for 
select control will eliminate the typical decoding glitch that 
occurs in a multiplexer during the transition between stored 
and real time data. A LOW input level selects real-time data 
and a HIGH level selects stored data. 

Data on the A or B data bus, or both, can be stored in the 
internal D-flip-flops by LOW-to-HIGH transitions at the appro­
priate clock pins (xCLKAB or xCLKBA), regardless· of the 
select or enable control pins. Flow-through organization of 
signal pins simplifies layout. All inputs are designed with 
hysteresis for improved noise margin. 

The FCT16652T/AT/CT/ET are ideally suited for driving 
high capacitance loads and low-impedance backplanes. The 
output buffers are designed with power off disable capability 
to allow "live insertion" of boards when used as backplane 
drivers. 

The FCT162652T/AT/CT/ET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled outputtall times-reducing 
the need for external series terminating resistors. The 
FCT162652T/AT/CT/ET are plug-in replacements for the 
FCT16652T I AT ICT/ET and ABT16652 for on-board bus inter­
face applications. 

20EAB 
20EBA 

2CLKBA 

2SBA 
2CLKAB 

2SAB 

2A, 

~~---------------~--------------~~ 
TO 7 OTHER CHANNELS 2549 drw02 

JULY 1995 

©1995 Integrated Device Technology. Inc. 5.14 DSC-463,16 



IDT54174FCT16652T/AT/CT/ET,162652T/AT/CTIET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

PIN CONFIGURATIONS 

10EAB 56 10E9A 

lCLKAB 2 55 lCLK9A 

18A9 3 54 189A 

GND 4 53 GND 

lAl 5 52 191 

lA2 6 51 192 

Vee 7 50 Vee 

lAs 8 49 19s 

lA4 9 48 194 

lAs 10 47 19s 

GND 11 46 GND 

lAs 12 45 19s 

lA7 13 44 197 

lAa 14 8056-1 43 19a 
8056-2 

2Al 15 42 291 

2A2 16 41 292 

2As 17 40 29s 

GND 18 39 GND 

2A4 19 38 294 

2As 20 37 295 

2As 21 36 29s 

Vee 22 35 Vee 

2M 23 34 297 

2Aa 24 33 29a 

GND 25 32 GND 

28A9 26 31 2S9A 

2CLKA9 27 30 2CLKBA 

20EA9 28 29 20EBA 

2549 drw 03 

SSOPI 
TSSOP 

TOP VIEW 

10EAB 

lCLKA9 

18A9 

GND 

lAl 

1M 

Vee 

lAs 

lA4 

lAs 

GND 

lAs 

1M 

lAa 

2Al 

2A2 

2As 

GND 

2A4 

2As 

2As 

Vee 

2A7 

2Aa 

GND 

28A9 

2CLKAB 

20EA9 

5.14 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

10E9A 

lCLK9A 

189A 

GND 

191 

192 

Vee 

19s 

194 

lB5 

GND 

196 

lB7 

lBa 

291 

2B2 

293 

GND 

294 

295 

296 

Vee 

2B7 

29a 

GND 

289A 

2CLKBA 

zOE9A 

2549 drw04 
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IDT54n4FCT16652T/AT/CTIET,162652T/AT/CTIET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

PIN DESCRIPTION 
Pin Names Description 

xAx Data Register A Inputs 
Data Register B Outputs 

xBx Data Register B Inputs 
Data Register A Outputs 

xCLKAB, xCLKBA Clock Pulse Inputs 

xSAB, xSBA Output Data Source Select Inputs 

xOEAB, xOEBA Output Enable Inputs 

FUNCTION TABLE(2) 
Inputs 

xOEAB xOEBA xCLKAB xCLKBA xSAB 

L H H orL H orL X 
L H i i X 

X H i H orL X 
H H i i X(2) 

L X H orL i X 
L L i i X 

L L X X X 
L L X H orL X 

H H X X L 
H H H orL X H 

H L H orL H or L H 

NOTES: 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 
Symbol Parameterll) Conditions Typ. Max. Unit 
CIN Input VIN = OV 3.5 6.0 pF 

Capacitance 

CliO 110 VOUT= OV 3.5 8.0 pF 
Capacitance 

NOTE: 2549 Ink 02 

1. This parameter is measured at characterization but not tested. 

2549 tbl 01 

Data 110(1) Operation or Function 

xSBA xAx xBx 

X Input Input Isolation 
X Store A and B Data 

X Input Unspecified(l) Store A, Hold B 
X Input Output Store A in Both Registers 

X Unspecified(l) Input Hold A, Store B 
X(2) Output Input Store B in both Registers 

L Output Input Real Time B Data to A Bus 
H Stored B Data to A Bus 

X Input Output Real Time A Data to B Bus 
X Stored A Data to B Bus 

H Output Output Stored A Data to B Bus and 
Stored B Data to A Bus 

2549 tbl 03 

1. The data output functions may be enabled or disabled by various signals at the xOEAB or xOEBA inputs. 
Data input functions are always enabled, i.e. data at the bus pins will be stored on every LOW-to-HIGH 
transition on the clock inputs. 

2. Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered to load both registers. 

3. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don~Care 
t = LOW-to-HIGH Transition 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VrERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc +0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2549 tbl 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections ofthis specHication is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and 110 terminals. 
3. Output and I/O terminals for FCT162XXXT. 

5.14 3 



IDT54174FCT16652T/AT/CTIET, 162652T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

xOEAB xOEBA 

L L 

xOEAB xOEBA 

X H 

L X 

L H 

~ 
xCLKAB xCLKBA 

X X 

REAL-TIME TRANSFER 
BUS BTOA 

2549 drw05 

xSAB 

X 

t:( 
~D 

2549 drw 07 

xCLKAB xCLKBA xSAB 

i X X 

X i X 

i i X 

STORAGE FROM 
AAND/ORB 

xSBA 

L 

xSBA 

X 

X 

X 

5.14 

xOEAB 

H 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

xOEBA xCLKAB 

H X 
xCLKBA 

X 

REAL-TIME TRANSFER 
BUSATOB 

xSAB 

L 

xSBA 

X 

xOEAB xOEBA xCLKAB xCLKBA xSAB xSBA 

H L H orL H orL 

TRANSFER STORED 
DATA TO A AND/OR B 

H H 

4 



IDT54174FCT16652T/AT/CTIET,162652T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVERIREGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C Vcc = 5 OV + 10%' Military' TA = -55°C to +125°C Vce = 5 OV + 10% - , , -

Symbol Parameter Test Conditions(1) Min. Typ./2) 

VIH Input HIGH Level Guaranteed Logic HiGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current (Input pins)(5) Vee = Max. VI = Vee - -

Input HIGH Current (I/O pins)(5) - -

IlL Input LOW Current (Input pins)(S) VI= GND - -

Input LOW Current (I/O pins)(5) - -
10ZH High Impedance Output Current Vee = Max. Vo=2.7V - -
10ZL (3-State Output pins)(5) VO= 0.5V - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 

los Short Circuit Current Vee = Max., Vo = GND(3) -80 -140 

VH Input Hysteresis - - 100 

IceL Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 
leeH 
leez 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16652T 

Symbol Parameter Test Conditions(1) Min. Typ./2) 

10 Output Drive Current Vee = Max., Vo = 2.5y(3) -50 -
VOH Output HIGH Voltage Vee = Min. IOH=-3mA 2.5 3.5 

VIN = VIH or VIL 10H = -12mA MIL. 2.4 3.5 
10H = -15mA COM'L. 

10H = -24mA MIL. 2.0 3.0 
10H = -32mA COM'U4) 

VOL Output LOW Voltage Vee = Min. 10L= 48mA MIL. - 0.2 
VIN = VIH or VIL 10L= 64mA COM'L. 

10FF Input/Output Power Off Leakage(S) Vee = OV, VIN or Vo $ 4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR FCT162652T 

Symbol Parameter Test Conditions(1) Min. Typ.l2) 

10DL Output LOW Current Vee = 5V, VIN = VIH orVIL, VOUT= 1.5V(3) 60 115 

IODH Output HIGH Current Vee = 5V, VIN = VIH or VIL, VOUT = 1.5V(3) -60 -115 

VOH Output HIGH Voltage Vee = Min. IOH=-16mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 16mAMIL. - 0.3 
VIN = VIH or VIL I OL = 24mA COM'L. 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°e ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration 01 the condition can not exceed one second. 
5. The test limit for this parameter is ± 5~A at TA = -55°C. 

5.14 

Max. Unit 

- V 

0.8 V 

±1 IJA 
±1 

±1 

±1 

±1 IJA 
±1 

-1.2 V 

-225 mA 

- mV 

500 IJA 

2549 Ink 05 

Max. Unit 

-180 mA 

- V 

- V 

- V 

0.55 V 

±1 IJA 
2549 Ink 06 

Max. Unit 

200 mA 

-200 mA 

- V 

0.55 V 

2549 Ink 07 
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IDT54174FCT16652T/AT/CTIET, 162652T/AT/CTIET 
FAST CMOS Hi-BIT BUS TRANSCEIVER/REGISTER MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Parameter Test Conditions(1) Min. TVD,(2) Max. 

Alec Quiescent Power Supply Current Vee = Max. - 0.5 1.5 
TTL Inputs HIGH VIN = 3.4y(3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN= Vee - 75 120 
Outputs Open VIN=GND 
xOEAB = xOEBA=GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.8 1.7 
Outputs Open VIN= GND 
lep = 1 OMHz (xCLKBA) 
50% Duty Cycle 

xOEAB = xOEBA=GND VIN = 3.4V - 1.3 3.2 
One Bit Toggling VIN =GND 
Ii = 5MHz 
50% Duty Cycle 

Vee = Max. VIN = Vee - 3.8 6.5(5) 

Outputs Open VIN=GND 
lep = 10MHz (xCLKBA) 
50% Duty Cycle 

xOEAB = xOEBA=GND VIN = 3.4V - 8.3 20.0(5) 

Sixteen Bits Toggling VIN =GND 
Ii = 2.5MHz 
50% Duty Cycle 

NOTES: 
1. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These IimHs are guaranteed but not tested. 
6. Ic = IOUIESCENT + IINPUTS + IDYNAMIC 

Ic = Ice + dice DHNT + ICCD (fcpNcpf2 + fiNI) 
Icc = Quiescent Current (ICCL, ICCH and Iccz) 
dice = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at fcp 
t, = Input Frequency 
NI = Number of Inputs at t, 

5.14 

Unit 

mA 

IJAI 
MHz 

mA 

2549 Ibl 08 
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IDT54174FCT16652T/AT/CT/ET,162652T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16652T/162652T FCT16652A T/162652AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.(2) Max. Min.(2) Max. Min.(2) Max. Mln.(2) Max. Unit 

tPLH Propagation Delay CL = 50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns 
tPHL Bus to Bus RL= soon 

tPZH Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 10.5 ns 
tPZL xOEAB or xOEBA to Bus 

tPHZ Output Disable Time 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns 
tpLZ xOEAB or xOEBA to Bus 

tPLH Propagation Delay 2.0 9.0 2.0 10.0 2.0 6.3 2.0 7.0 ns 
tPHL Clock to Bus 

tPLH Propagation Delay xSBA or 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 ns 
tPHL xSAB to Bus 

tsu Set-up Time HIGH or LOW 4.0 - 4.5 - 2.0 - 2.0 - ns 
Bus to Clock 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 1.5 - 1.5 - ns 
Bus to Clock 

tw Clock Pulse Width 6.0 - 6.0 - 5.0 - 5.0 - ns 

HIGH or LOW 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

25491b109 

FCT16652CTI162652CT FCT16652ET/162652ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condltion(l) MinJ2) Max. MlnJ2) Max. Mln,(2) Max. Mln.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 5.4 1.5 6.0 1.5 3.8 - - ns 
tPHL Bus to Bus RL= 500n 

tPZH Output Enable Time 1.5 7.8 1.5 8.9 1.5 4.8 - - ns 

tPZL xOEAB or xOEBA to Bus 

tPHZ Output Disable Time 1.5 6.3 1.5 7.7 1.5 4.0 - - ns 
tpLZ xOEAB or xOEBA to Bus 

tPLH Propagation Delay 1.5 5.7 1.5 6.3 1.5 3.8 - - ns 
tPHL Clock to Bus 

tPLH Propagation Delay xSBA or 1.5 6.2 1.5 7.0 1.5 4.2 - - ns 
tPHL xSABto Bus 

tsu Set-up Time HIGH or LOW 2.0 - 2.0 - 2.0 - - - ns 
Bus to Clock 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 0.0 - - - ns 
Bus to Clock 

tw Clock Pulse Width 5.0 - 5.0 - 3.0(4) - - - ns 

HIGH or LOW 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2549tb11Q 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested qn Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 

5.14 7 



IDT54174FCT16652T/AT/CT/ET,162652T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 

TEST CIRCUITS AND WAVEFORMS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o-.7.0V 

500n 

RT 
50pF 500n 

ICL 
2549 drw05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxt'i----.+--.:..,..,..,..,.., - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRONOUS CONzztTROL 'I - 3V 
PRESET ' 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

254" drw 06 

3V 
1.5V 
OV 

r---'-.... +- VOH 

- 1.5V 
VOL 

3V 
1.5V 
OV 

2549 drw 08 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2549 Ink 10 

CL= Load capacitance: includes jig and probe capacitance. 
AT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

2549 drw07 

ENABLE AND DISABLE TIMES 

ENABLE 

SWITCH 
OPEN 

DISABLE 

r---- 3V 

1.5V 
)-~.+---- OV 

3.5V 

VOL 

VOH 

OV 
2549 drw 09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate,,; 1.0MHz; tF S 2.5ns; tR ,,; 2.5ns 

5.14 8 



IDT54174FCT16652T/AT/CTIET. 162652T/AT/CT/ET 
FAST CMOS 16-BIT BUS TRANSCEIVERIREGISTER 

ORDERING INFORMATION 

lOT XX FCT XXXX X X 
Temperature Device Type Package Process 

Range 

~~Iank 
PV 
PA 
E 

16652T 
16652AT 
16652CT 

'---_________ ---116652ET . 
162652T 
162652AT 
162652CT 
162652ET 

L-________________________ ~54 

74 

5.14 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (5056-1) 
Thin Shrink Small Outline Package (5056-2) 
CERPACK (E56-1) 

Non-Inverting 16-Bit Bus Transceiver/Register 

-55°C to + 125°C 
-40°C to +85°C 

2549drw 14 
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FAST CMOS 18-BIT 
RIW BUFFER 

IDT54174FCT162701T/AT 

Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• Low input and output leakage S:11lA (max.) 
• ESD> 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil pitch SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Balanced Output Drivers: ±24mA (commercial), 

±16mA (military) 
• Reduced system switching noise 
• Typical VOlP (Output Ground Bounce) < 0.6V at 

VCC = 5V, TA = 25°C 
• Ideal for new generation x86 write-back cache solutions 
• Suitable for modular x86 architectures 
• Four deep write FIFO 
• Latch in read path 
• Synchronous FIFO reset 

FUNCTIONAL BLOCK DIAGRAM 

FiEsE'i' 
ClK 

WCE 

RCE 

FF 

FIFO 
(4 deep) 

6EAs ___ -<''-

The lOT logo Is a registered trademark of Integrated Device TechoJogy, Inc. 

DESCRIPTION: 
The FCT162701T/AT is an 18-bit ReadlWrite buffer with 

a four deep FIFO and a read-back latch. It can be used as 
a read/write buffer between a CPU and memory or to 
interface a high-speed bus and a slow peripheral. The A­
to-8 (write) path has a four deep FIFO for pipelined opera­
tions. The FIFO can be reset and a FIFO full condition is 
indicated by the full flag (FF). The B-to-A (read) path has a 
latch. A HIGH on LE, allows data to flow transparently from 
B-to-A. A LOW on LE allows the data to be latched on the 
falling edge of LE. 

The FCT162701T/AT has a balanced output drive with 
series termination. This provides low ground bounce, 
minimal undershoot and controlled output edge rates. 

Al·18 

18 

"O-__ OEBA 

LATCH lE 

18 

2915dIWOl 
8H8 
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IDT54174FCT162701T/AT 
FAST CMOS 18-BIT R/W BUFFER 

PIN CONFIGURATIONS 

OEAB 56 RCE 

WCE 2 55 ClK 

Al 3 54 Bl 

GND 4 53 GND 

A2 5 52 B2 

A3 6 51 B3 

Vee 7 50 Vee 

A4 8 49 B4 

As 9 48 B5 

A6 10 47 B6 

GND 11 46 GND 

A7 12 45 B7 

As 13 44 Ba 

A9 14 S056-1 43 B9 
S056-2 

Al0 15 42 Bl0 

All 16 41 Bll 

A12 17 40 B12 

GND 18 39 GND 

A13 19 38 B13 

A14 20 37 B14 

A15 21 36 B15 

Vee 22 35 Vee 

A16 23 34 B16 

A17 24 33 B17 

GND 25 32 GND 

Ala 26 31 B1B 

OEBA 27 30 FF 

lE 28 29 RESET 

SSOP 
TSSOP 2915 drw 02 

TOP VIEW 

OEAB 

WCE 

Al 

GND 

A2 

A3 

Vee 

A4 

As 

A6 

GND 

A7 

Aa 

A9 

Al0 

A11 

A12 

GND 

A13 

A14 

A15 

Vee 

A16 

A17 

GND 

Ala 

OEBA 

lE 
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TOP VIEW 
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43 

42 
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40 

39 

38 

37 
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35 

34 

33 
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31 

30 
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RCE 

ClK 

Bl 

GND 

B2 

B3 

Vee 

B4 

Bs 

B6 

GND 

B7 

Ba 

B9 

BlO 

Bll 

B12 

GND 

B13 

B14 

B15 

Vee 

B16 

B17 

GND 

B18 
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IDT54174FCT162701T/AT 
FAST CMOS 18·BIT RIW BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 
Pin Names 110 Description 

AH8 1/0 18 bit I/O port. 

81018 I/O 18 bit 110 port. 

ClK I Clock for write path FIFO. Clocks data into FIFO when WCE is low, clocks data out of FIFO when RCE is 
low. When FIFO is full all further writes to the FIFO are inhibited. When FIFO is empty all reads from the 
FIFO are inhibited. ClK also resets the FIFO when RESET is low. 

WCE I Enable pin for FIFO input clock. 

RCE I Enable pin for FIFO output clock. 

FF 0 Write path FIFO full flag. Goes low when FIFO is full. 

RESET I Synchronous FIFO reset· when low ClK resets the FIFO. The FIFO pointers are initialized to the 
"empty" condition and FIFO output is forced high (all ones). The FIFO full flag (FF) will be high 
immediately_after reset. 

OEA8 I Output Enable pin for 8 port. 

OEBA I Output Enable pin for A port. 

LE I Read path latch enable pin. When high, data flows transparently from B port to A port, B data is latched 
on the fallinQ edQe of LEo 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc +0.5 
GND 

TA Operating -40 to +85 -55 to +125 DC 

Temperature 

TBIAS Temperature -55 to +125 -65 to +135 DC 

Under Bias 

TSTG Storage -55 to +125 -65 to +150 DC 

Temperature 

PI Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2915 Ink 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and I/O terminals. 
3. Output and I/O terminals for FCT162XXXT. 

2915 tbl 01 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions Typ. Max. Unit 

CIN Input VIN =OV 3.5 6.0 pF 
Capacitance 

CliO 110 VOUT= OV 3.5 8.0 pF 
Capacitance 

NOTE: 2915 Ink 03 

1. This parameter is measured at characterization but not tested. 

5.15 3 



IDT5417 4FCT162701T1 AT 
FAST CMOS 18-BIT RIW BUFFER 

FUNCTIONAL DESCRIPTION: 
This device is useful as a read/write buffer for modular high 

end designs. It provides multi-level buffering in the write path 
and single deep buffering in the read path, and is suited to 
write back cache implementation. The read path provides a 
transparent latch. 

The four deep FIFO uses one clock with two clock enable 
pins, WCE and RCE to clock data in and out. The FIFO has 
an external full flag which goes LOW when the FIFO is full. 
Internal read and write pointers keep track of the words stored 
in the FIFO. A write attempt to a full FIFO is ignored. An 
attemptto read from an empty FI FO will have no effect and the 
last read data remains at the output of the FIFO. The FIFO 
may be reset by the synchronous RESET input. This resets 

APPLICATIONS: 486 INTERFACE 

CacheRAM 

i486 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

the read and write pointers to the original "empty" condition 
and also sets all B outputs = 1. Simultaneous read and write 
attempts (clock data into FIFO as well as clock data out of 
FIFO) are possible except on FIFO empty and full boundaries. 
When the FIFO is empty, and a simultaneous read and write 
is attempted, the read is ignored while the write is executed. 
If the same is attempted when the FIFO is full, the write is 
ignored while the read is executed. Normal operation of the 
four deep FIFO in the write path is independent of the read 
path operation. 

Power, ground and data pin positions on the FCT162701T 
match those on the FCT16501 T/162501T, allowing an easy 
upgrade. 

Coprocessor 

DRAM - FCT16270H 

W/R ClK 

A 

ClK,WCE, 

RCE,RST 

B 

lE,OEBA, 

r-'---L..---J..--'-, 0 EAB 

PAL I 

Figure 1. FCT162701T Application Example 

5.15 
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IDT54/7 4FCT162701 TI AT 
FAST CMOS 18-BIT R/W BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 5.0V ± 10%; Military: TA = -55°C to +125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions(l) Min. Typ,!2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vil Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current (Input pins)(5) Vcc= Max. VI = Vcc - -

Input HIGH Current (110 pins)(5) - -
III Input LOW Current (Input pins)(5) VI=GND - -

Input LOW Current (1/0 pins)(5) - -

IOZH High Impedance Output Current Vee = Max. Vo= 2.7V - -

10Zl (3-State Output pins)(5) Vo=0.5V - -
VIK Clamp Diode Voltage Vee = Min., liN = -lSmA - ...c.7 

los Short Circuit Current Vee = Max., Vo = GND(3) -SO -140 

VH Input Hysteresis - - 100 

leel Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 
leeH 
leez 

OUTPUT DRIVE CHARACTERISTICS 
Svmbol Parameter Test Conditions(l) Min. T)'p,!2) 

10Dl Output LOW Current Vee = 5V, VIN = VIH orVll, VOUT= 1.5V(3) 60 115 

10DH Output HIGH Current Vee = 5V, VIN = VIH or Vll, VOUT= 1.5V(3) -60 -115 

VOH Output HIGH Voltage Vee = Min. 10H = -16mA MIL. 2.4 3.3 
VIN = VIH or Vil 10H = -24mA COM'L. 

Val Output LOW Voltage Vee = Min. IOl=16mAMIL. - 0.3 
VIN = VIH or Vil 10l = 24mA COM'L. 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limij for this parameter is ± 5!J.A at TA = -55°C. 

5.15 

Max. Unit 

- V 

O.S V 

±1 !IA 
±1 

±1 

±1 

±1 !IA 
±1 

-1.2 V 

-225 mA 

- mV 

500 !IA 

29151nk 04 

Max. Unit 

200 mA 

-200 mA 

- V 

0.55 V 

29151nk05 
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IDT54f74FCT162701T/AT 
FAST CMOS 18-BIT RIW BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPL Y CHARACTERISTICS 
Svmbol Parameter Test Conditions(!) Min. Typ.l2) Max. 

.<lIce 
Quiescent Power Supply Current Vee = Max. - 0.5 1.5 
TTL Inputs HIGH VIN = 3.4V(3} 

IceD (eLK) Dynamic Power Supply Current Vee = Max. CLKToggling VIN = Vee - 180 240 
due to clock switchinQ (4) Outputs Open 50% Duty Cycle VIN=GND 

IceD (O/P) Dynamic Power Supply Current One Bit Toggling - 80 120 
due to output switching(4} 50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN= Vee - 1.8 2.g(5} 

Outputs Open VIN= GND 
tep= 10MHz 
50% Duty Cycle 

OEAB = GND; OEBA = Vee VIN = 3.4V - 2.1 3.7(5) 

LE = WCE= RCE= GND VIN=GND 
RESET = Vee 
All Inputs Low 

Vee = Max. VIN = Vee - 2.2 3.5 
Outputs Open VIN= GND 
tep= 10MHz 
50% Duty Cycle 

OEAB = GND; OEBA = Vee VIN= 3.4V - 2.7 5.0 
LE = WCE= RCE = GND VIN=GND 
RESET = Vee 
One Bit Toggling 
at to = 5MHz 
50% Dutv Cvcle 

NOTES: 

1. For condilions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25"C ambient. 
3. Per TIL driven input (VIN) = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + ""cc DHNT + ICCD (ClK) X fcp + Icco (alP) x fa No 
Icc = Quiescent Current (ICCl, ICCH and Iccz) 
"'Icc = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at D 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fa = Output Frequency 
No = Number of Outputs at fa 

5.15 

Unit 

mA 

Jl.AI 
MHz 

mA 

2915 tbl 06 
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IDT54174FCT162701T/AT 
FAST CMOS 1S-BIT RIW BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT162701T FCT162701AT 

Parameter Test Conditions(1) Min.<2) Max,<2) Min.<2) Max.(2) Unit 

PROPAGATION DELAYS 

1 81-18 to A 1·18 Read path/latch 1.5 6.5 1.5 5.5 ns 

2 LE (Low to Hi) to A 1-18 Read path/latch 1.5 5.7 1.5 4.7 ns 

3 CLKto FF Write path 2 7.0 2 6.0 ns 

4 CLK to 81·18 Write path 1 6.0 1 5.2 ns 

SETUP & HOLD TIMES(3) 

5 A1-18 to CLK (Low to Hi) Setup Write path 2.5 - 2.5 - ns 

6 A1-18 to ClK (low to Hi) Hold Write path 0 - 0 - ns 

7 81·18 to lE (Hi to low) Setup Read path/latch 3 - 3 - ns 

8 81-18 to lE (Hi to low) Hold Read path/latch 0 - 0 - ns 

9 WCE, RCE (low) to ClK Setup Write path 3 - 3 - ns 

10 WCE, RCE (low) to ClK Hold Write path 0 - 0 - ns 

11 RESET (low) to ClK Setup Write path 3 - 3 - ns 

12 RESET (low) to ClK Hold Write path 0 - 0 - ns 

ENABLE & DISABLE TIMES(3) 

13 OEBA low to A 1-18 Enable Write path 1.5 7.0 1.5 6.0 ns 

14 OEBA High to A 1·18 Disable Write path 1.5 6.0 1.5 5.0 ns 

15 OEAB low to B1-18 Enable Read path 1.5 7.0 1.5 6.0 ns 

16 OEAB High to Bl·18 Disable Read path 1.5 6.0 1.5 5.0 ns 

MINIMUM PULSE WIDTHS 

17 ClK HIGH or LOW Pulse Width Write path 3.0 - 3.0 - ns 

18 lE HIGH Pulse Width Read path/latch 3.0 - 3.0 - ns 

NOTES: 2915 Ibl 07 

1. See test circuit and waveforms. 
2. Minimum lim~s are guaranteed but not tested on Propagation Delays. 
3. Guaranteed but not tested. 

5.15 7 



IDT54174FCT162701T/AT 
FAST CMOS 18-BIT RIW BUFFER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

SOpF soon 
RT ICl 

2915 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

DATA xxtl,----.d,,~"'iJ' - 3V 
INPUT 1.SV 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 
SYNCHRONOUS CONzztTROL '1 - 3V 

PRESET ' 
CLEAR 1.SV 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2915 drw 05 

3V 
1.SV 
OV 

,----'--,+- VOH 
- 1.SV 

VOL 

2915 drw07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2915 Ink 07 

Cl= Load capacitance: includes jig and probe capac~ance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

~1.5V 

M=:!= __ 1.5V 

"---- 2915drw06 

ENABLE AND DISABLE TIMES 

NOTES: 

ENABLE 

SWITCH 
OPEN 

DISABLE 

~--3V 

1.SV 
~--,~---- OV 

3.SV 

VOL 

VOH 

OV 
2915drw08 

1. Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator for All Pulses: Rate ~ 1.0MHz; tF ~ 2.5ns; IR ~ 2.5ns 

5.15 8 



IDT54174FCT162701T/AT 
FAST CMOS HI-BIT R/W BUFFER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT X FCT XXXX 
T;r:-e-'m--p-e-ra7tu-re 

Range 
Device 
Type 

X X 

Commercial 
MIL-STD-BB3, Class B 

PV Shrink Small Outline Package (S056-1) 
'----------1 PA Thin Shrink Small Outline Package (S056-2; 

E CERPACK (E56-1) 

'-------------I16270H lB-Bit ANI Buffer 
162701 AT 

'--______________ --1 54 -55°C to +125°C 
74 -40°C to +B5°C 

2915 drw09 
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~ r;5 FAST CMOS 18-BIT IDT54n4FCT16823AT/BT/CT/ET 

REGISTER 

Integrated Device Technology. Inc. 

FEATURES: 
• Common features: 

- O.S MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 2S0ps 
- Low input and output leakage ~1 ~A (max.) 
- ESD > 2000V per MIL-STD-883, Method 301S; 

> 200V using machine model (C = 200pF, R = 0) 
- 2S mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +8SoC 
- Vee = SV ±10% 

• Features for FCT16823AT/BT/CTIET: 
- High drive outputs (-32mA IOH, 64mA IOl) 
- Power off disable outputs permit "live insertion" 
- Typical VOlP (Output Ground Bounce) < 1.0V at 

Vee = SV, TA = 2SoC 
• Features for FCT162823AT/BT/CTlET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

Vee = SV,TA = 2SoC 

FUNCTIONAL BLOCK DIAGRAM 

IDT54n4FCT162823AT/BT/CT/ET 

DESCRIPTION: 
The FCT16823AT/BT/CT/ET and FCT162823AT/BT/CTI 

ET 18-bit bus interface registers are built using advanced, 
dual metal CMOS technology. These high-speed, low-power 
registers with clock enable (xCLKEN) and clear (xCLR) con­
trols are ideal for parity bus interfacing in high-performance 
synchronous systems. The control inputs are organized to 
operate the device as two 9-bit registers or one 18-bit register. 
Flow-through organization of signal pins simplifies layout. All 
inputs are designed with hysteresis for improved noise mar­
gin. 

The FCT16823ATIBT/CT/ET are ideally suited for driving 
high-capacitance loads and low-impedance backplanes. The 
output buffers are designed with power off disable capability 
to allow "live insertion" of boards when used as backplane 
drivers. 

The FCT162823AT IBT ICT/ET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled output fall times - reduc­
ing the need for external series terminating resistors. The 
FCT162823AT/BT/CT/ET are plug-in replacements for the 
FCT16823AT/BT/CT/ET and ABT16823 for on-board inter­
face applications. 

10E 20E ------------d ')--~ 

lClR 2CLR --~-----<1 ">-----, 

lClK 2ClK ----------, 

lCLKEN 2CLKEN 

1 Dl 2Dl -----1I---L..-/ 

'~----------~~r----------~/ '~'----------~ ,:...-----...:....,/ - V 
TO 8 OTHER CHANNELS 2772 drw 01 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 
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©1995 Integrated Device Technology, Inc. 5.16 
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IDT54174FCT15823ATIBT/CT/ET,162823AT/BT/CTJET 
FAST CMOS l8-BIT REGISTER 

PIN CONFIGURATIONS 

lClR 56 lClK 

1<5E 2 55 lClKEN 

101 3 54 lDl 

GNO 4 53 GND 

102 5 52 lD2 

lOa 6 51 lDa 

Vee 7 50 Vee 

104 8 49 lD4 

lOS 9 48 lDs 

lOa 10 47 lDa 

GND 11 46 GND 

107 12 45 107 

lOS 13 44 lDs 

109 14 S056-1 43 lD9 
S056-2 

201 15 42 2Dl 

202 16 41 2D2 

20a 17 40 2Da 

GNO 18 39 GND 

204 19 38 2D4 

20S 20 37 2Ds 

20a 21 36 2Da 

Vee 22 35 Vee 

207 23 34 2D7 

208 24 33 2D8 

GNO 25 32 GND 

209 26 31 2D9 

20E 27 30 2ClKEN 

2ClR 28 29 2ClK 

SSOP 
TSSOP 

TOP VIEW 2772 drw 03 

lClR 

10E 

101 

GNO 

102 

103 

Vee 

104 

lOS 

lOa 

GND 

107 

108 

109 

201 

202 

20a 

GND 

204 

20S 

20a 

Vee 

207 

208 

GNO 

209 

20E 

2ClR 
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CERPACK 
TOP VIEW 
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45 
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43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 
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lClK 

lClKEN 

lDl 

GND 

lD2 

lDa 
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lOS 
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GNO 
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lDs 
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2Dl 

2D2 

20a 

GND 

204 

2Ds 
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Vee 

2D7 

2D8 

GND 
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IDT54174FCT16823AT/BT/CT/ET,162823AT/BT/CT/ET 
FAST CMOS 18-BIT REGISTER 

PIN DESCRIPTION 
Pin Names Description 

xDx Data inputs 

xCLK Clock Inputs 

xCLKEN Clock Enable Inputs (Active LOW) 

xCLR Asynchronous clear Inputs 
I (Active LOW) 

xOE Output Enable Inputs (Active LOW) 

xQx 3-State Outputs 
2772 tbl01 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee +0.5 Vee +0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 --65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output --60 to +120 -60 to +120 mA 
Current 

NOTES: 2772 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and 110 terminals. 
3. Output and 110 terminals for FCTt 62XXXT. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 
Inputs 

xOE xCLR xCLKEN 

H X X 

L L X 

L H H 

H H L 

H H L 

L H L 

L H L 

NOTES: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

xCLK 

X 

X 

X 

i 
i 
i 
i 

Outputs 

xDx xQx Function 

X Z HighZ 

X L Clear 

X a(2) Hold 

L Z Load 

H Z 

L L 

H H 

2772 Ibl 02 

2. Output level before indicated steady-state input conditions were estab­
lished. 

CAPACITANCE (TA= +25°C, f = 1.0MHz) 

Symbol Parameterll) Conditions Typ. Max. Unit 
GiN Input VIN =OV 3.5 6.0 pF 

Capacitance 

GoUT Output VOUT= OV 3.5 8.0 pF 
Capacitance 

NOTE: 2772 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT16823ATIBT/CTIET, 162823ATIBT/CT/ET 
FAST CMOS 18·BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: . 
Commercial: TA = -40°C to +85°C, Vee = 5.0V ± 10%; Military: TA = -55°C to +125°C, Vee= 5.0V + 10% -

l:;ymbol Parameter Test Conditions!l) Min. Typ.(2) Max. Unit 
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - - V 

VIL Input LOW Level Guaranteed Logic LOW Level - - 0.8 V 

IIH Input HIGH Current (Input pins)!5) Vcc = Max. VI = Vcc - - ±1 IIA 
Input HIGH Current (I/O pins)(5) - - ±1 

IiL Input LOW Current (Input pins)!5) VI = GND - - ±1 

Input LOW Current (1/0 pins)(5) - - ±1 

10ZH High Impedance Output Current Vee = Max. Vo=2.7V - - ±1 IIA 
10ZL (3·State Output pins)(5) VO= 0.5V - - ±1 

VIK Clamp Diode Voltage Vee = Min., liN = -18mA - ..().7 -1.2 V 

los Short Circuit Current Vee = Max., Vo = GND(3) -aO -140 -225 mA 

VH Input Hysteresis - - 100 - mV 

leeL Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 500 IIA 
leeH 
leez 

2772 Ink 05 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16823T 
Symbol Parameter Test Conditions!l) Min. Typ,<2) Max. Unit 

10 Output Drive Current Vee = Max., Vo=2.5V(3) -50 - -180 mA 

VOH Output HIGH Voltage Vee = Min. IOH=-3mA 2.5 3.5 - V 

VIN = VIH or VIL 10H = -12mA MIL. 2.4 3.5 - V 
10H = -15mA COM'L. 

10H = -24mA MIL. 2.0 3.0 - V 
10H = -32mA COM'U4) 

VOL Output LOW Voltage Vee T Min. 10L= 48mA MIL. - 0.2 0.55 V 
VIN = VIH or VIL 10L= 64mA COM'L. 

10FF InputlOutput Power Off Leakage(5) Vee = OV, VIN or Va ::; 4.5V - - ±1 IIA 
2772 Ink 06 

OUTPUT DRIVE CHARACTERISTICS FOR FCT162823T 

Symbol Parameter Test Conditions!l) Min. Typ.(2) Max. Unit 

100L Output LOW Current Vee = 5V, VIN = VIH orVIL. VOUT= 1.5V(3) 60 115 200 mA 

100H Output HIGH Current Vee = 5V, VIN = VIH or VIL. VOUT= 1.5V(3) -60 -115 -200 mA 

VOH Output HIGH Voltage Vee = Min. 10H = -16mA MIL. 2.4 3.3 - V 
VIN = VIH or VIL 10H = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 16mA MIL. - 0.3 0.55 V 
VIN = VIH or VIL 10L= 24mA COM'L. 

NOTES: 2772 Ink 07 

1. For conditions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25'e ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limit for this parameter is ± SIlA at TA = -55'e. 
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IDT54174FCT16823AT/BT/CT/ET,162823AT/BT/CT/ET 
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. TVD.(2) Max. 

"'Icc Quiescent Power Supply Current Vee = Max. - 0.5 1.5 
TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 75 120 
Outputs Open VIN=GND 
xOE = xCLKEN = GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.8 2.7 
Outputs Open VIN =GND 
fep= 10MHz 

50% Duty Cycle 

xOE = xCLKEN = GND VIN =3.4V - 1.3 3.2 
atfi = 5MHz VIN =GND 
50% Duty Cycle 
One Bit Toggling 

Vee = Max. VIN = Vee - 4.2 7.1(5) 

Outputs Open VIN = GND 
fep= 10MHz 
50% Duty Cycle 

xOE = xCLKEN = GND VIN = 3.4V - 9.2 22.1 (5) 

at fi = 2.5MHz VIN= GND 
50% Duty Cycle 
Eighteen Bits Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IiNPUTS + IDYNAMIC 

Ic = Icc + "'Icc DHNT + ICeD (fcpNcp/2 + fiNi) 

Icc = Quiescent Current (Iccl, IccH and Iccz) 
"'Icc = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fi = Input Frequency 
Ni = Number of Inputs at II 

5.16 

Unit 

mA 

IJAI 
MHz 

mA 

27721b108 
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IDT54n4FCT16823ATIBT/CTlET, 162823ATIBT/CTIET 
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16823AT/162823AT FCT16823BT/162823BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditlon(1) Min.'2) Max. Min.'2) Max. Min.(2) Max. Min.'2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 10.0 1.5 11.5 1.5 7.5 1.5 8.5 ns 
tPHL xCLKto xQx RL= 500n 

CL = 300pF(5) 1.5 20.0 1.5 20.0 1.5 15.0 1.5 16.0 
RL=500n 

tPHL Propagation Delay CL= 50pF 1.5 14.0 1.5 15.0 1.5 9.0 1.5 9.5 ns 
xCLRtoxQx RL= 500n 

tPZH Output Enable Time CL= 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 9.0 ns 
tPZL xOEto xQx RL= 500n 

CL = 300pF(5) 1.5 23.0 1.5 25.0 1.5 15.0 1.5 16.0 
RL= 500n 

tPHZ Output Disable Time CL = 5pF(5) 1.5 7.0 1.5 8.0 1.5 6.5 1.5 7.0 ns 
tpLZ xOEto xQx RL= 500n 

CL= 50pF 1.5 8.0 1.5 9.0 1.5 7.5 1.5 8.0 
RL= 500n 

tsu Set-up Time HIGH or LOW CL= 50pF 4.0 - 4.0 - 3.0 - 3.0 - ns 
xDxto xCLK RL= 500n 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 1.5 - 1.5 - ns 
xDxto xCLK 

tsu Set-up Time HIGH or LOW 4.0 - 4.0 - 3.0 - 3.0 - ns 
xCLKEN to xCLK 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 0 - 0 - ns 
xCLKEN to xCLK 

tw xCLK Pulse Width 7.0 - 7.0 - 6.0 - 6.0 - ns 
HIGH or LOW 

tw xCLR Pulse Width LOW 6.0 - 7.0 - 6.0 - 6.0 - ns 

tREM Recovery Time xCLR to xCLK 6.0 - 7.0 - 6.0 - 6.0 - ns 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

NOTES: 2772 tbl 09 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 
5. This condition is guaranteed but not tested. 
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IDT54n4FCT16823AT/BT/CT/ET, 162823A TlBT/CT/ET 
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16823CT/162823CT FCT16823ET/162823ET 

Com'l. Mil. Com'l, Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL = 50pF 1.5 6.0 1.5 7.0 1.5 4.4 - - ns 
tPHL xCLK to xQx RL= 500n 

CL = 300pF(5) 1.5 12.5 1.5 13.5 1.5 8.0 - -
RL= 500n 

tPHL Propagation Delay CL = 50pF 1.5 8.0 1.5 8.5 1.5 4.4 - - ns 
xCLRto xQx RL= 500n 

tpzH Output Enable Time CL = 50pF 1.5 7.0 1.5 8.0 1.5 4.4 - - ns 
tpzL xOEto xQx RL= 500n 

CL = 300pF(5) 1.5 12.5 1.5 13.5 1.5 9.0 - -
RL= 500n 

tPHZ Output Disable Time CL = 5pF(5) 1.5 6.2 1.5 6.2 1.5 3.6 - - ns 
tPLZ xOEto xQx RL= 500n 

CL = 50pF 1.5 6.5 1.5 6.5 1.5 3.6 - -
RL= 500n 

tsu Set-up Time HIGH or LOW CL = 50pF 3.0 - 3.0 - 1.5 - - - ns 
xDxto xCLK RL= 500n 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 0.0 - - - ns 
xDx to xCLK 

tsu Set-up Time HIGH or LOW 3.0 - 3.0 - 2.5 - - - ns 
xCLKENtoxCLK 

tH Hold Time HIGH or LOW 0 - 0 - 0.0 - - - ns 
xCLKEN to xCLK 

tw xCLK Pulse Width 6.0 - 6.0 - 3.0(4) - - - ns 

HIGH or LOW 

tw xCLR Pulse Width LOW 6.0 - 6.0 - 3.0(4) - - - ns 

tREM Recovery Time xCLR to xCLK 6.0 - 6.0 - 3.0 - - - ns 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2772 tbl10 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 
5. This condition is guaranteed but not tested. 
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IDT54174FCT16823AT/BT/CTIET,162823AT/BT/CTIET 
FAST CMOS 18-BIT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o-7.0V 

500n 

VOUT 

1-+D+--'---iD.U.T. 1-+<>+ ....... --; 

RT 

2772 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~II----d~~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONxxtTROL IJ _ 3V 

PRESET ' 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2i72 drw 06 

3V 
1.5V 
OV 

r--"'--,+- VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2n2 drw08 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2n21nk10 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

2n2drw07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

--- 1.5V 
r-----" +---- OV 

3.5V 

VOL 

VOH 

OV 
2772 drw09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate!> 1.0MHz; tF !> 2.5ns; IR :s; 2.5ns 
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IDT54174FCT16823AT/BT/CT/ET,162823AT/BT/CT/ET 
FAST CMOS 18-BIT REGISTER 

ORDERING INFORMATION 

lOT xx FCT XXXX x 
"'T'""e-m-p-. "'R-an-g-e Device Type Package 

x 
Process 

y~lank 
1 PV 

'------;1 ~A 

16823AT 
l6823BT 
l6823CT 
l6823ET 

'-------------; 162823AT 
l62823BT 
l62823CT 
l62823ET 

~ __________________________ --;154 

174 

5.16 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

Non-Inverting l8-Bit Register 

-55°C to + 125°C 
-40°C to +85°C 

2772 drw 10 
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~ t;J FAST CMOS 20-BIT IDT54n4FCT16827AT/BT/CT/ET 

BUFFERS 

Integrated Device Technology, Inc. 

FEATURES: 
• Common features: 

- 0.5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage :O;1~A (max.) 
- ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 
- Vee = 5V ±10% 

• Features for FCT16827AT/BT/CTIET: 
- High drive outputs (-32mA IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

Vee = 5V, TA = 25°C 
• Features for FCT162827AT/BTlCT/ET: 

- Balanced Output Drivers: ±24mA (commercial). 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

Vee = 5V,TA = 25°C 

FUNCTIONAL BLOCK DIAGRAM 

10E1-----C 

10E2-----c 

1A1----~ >----+------1y1 

'~-------~r-----~/ 
TO 9 OTHER CHANNELS 2n3 drw01 

The lOT logo is a registered trademark of Integrated Device Technology. Inc. 

IDT54n 4FCT162827 AT/BT/CT/ET 

DESCRIPTION: 
The FCT16827AT/BT/CT/ET and FCT162827AT/BT/CTI 

ET 20-bit buffers are built using advanced dual metal CMOS 
technology. These 20-bit bus drivers provide high-perfor­
mance bus interface buffering for wide data/address paths or 
busses carrying parity. Two pair of NAND-ed output enable 
controls offer maximum control flexibility and are organized to 
operate the device as two 10-bit buffers or one 20-bit buffer. 
Flow-through organization of signal pins simplifies layout. All 
inputs are designed with hysteresis for improved noise mar­
gin. 

The FCT16827AT/BT/CT/ET are ideally suited for driving 
high capacitance loads and low impedance backplanes. The 
output buffers are designed with power off disable capability 
to allow "live insertion" of boards when used as backplane 
drivers. 

The FCT162827 AT/BT/CT/ET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled outputfall times-reducing 
the need for external series terminating resistors. The 
FCT162827AT/BT/CT/ET are plug-in replacements for the 
FCT16827AT/BT/CT/ET and ABT16827 for on-board inter­
face applications. 

20E1-----c 

2OE2 ------<' 

2A1 -------1 >----+-----2y1 

'~------~r-----~/ 
TO 9 OTHER CHANNELS 2na dlW 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 

©1995 Integrated Device Technology, Inc. 5.17 DS<:-4237i5 
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IDT54174FCT16827 ATIBT/CTIET, 162827 ATIBT/CTIET 
FAST CMOS 20-BIT BUFFERS 

PIN CONFIGURATIONS 

10El 56 l0E2 

lYl 2 55 lAl 

lY2 3 54 lA2 

GND 4 53 GND 

lYa 5 52 1Aa 

1Y4 6 51 1A4 

Vee 7 50 Vee 

1YS 8 49 1As 

1Y6 9 48 1A6 

lY7 10 47 1M 

GND 11 46 GND 

1Ys 12 45 lAs 

lY9 13 44 lAg 

1YlO 14 5056-1 43 1Al0 
5056-2 

2Yl 15 42 2Al 

2Y2 16 41 2A2 

2Ya 17 40 2Aa 

GND 18 39 GND 

2Y4 19 38 2A4 

2YS 20 37 2As 

2Y6 21 36 2A6 

Vee 22 35 Vee 

2Y7 23 34 2A7 

2YS 24 33 2As 

GND 25 32 GND 

2Y9 26 31 2Ag 

2Y10 27 30 2Al0 

20E1 28 29 20E2 

SSOP 
TSSOP 

TOP VIEW 
2773 drw 03 

10El 

lYl 

lY2 

GND 

1Y3 

1Y4 

Vee 

1YS 

lY6 

lY7 

GND 

1YS 

lY9 

lYl0 

2Yl 

2Y2 

2Ya 

GND 

2Y4 

2YS 

2Y6 

Vee 

2Y7 

2YS 

GND 

2Y9 

2Y10 

20El 

5.17 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

1Al 

1A2 

GND 

lAa 

lA4 

Vee 

lAs 

lA6 

lA7 

GND 

1As 

1Ag 

1A10 

2Al 

2A2 

2A3 

GND 

2A4 

2As 

2A6 

Vee 

2A7 

2As 

GND 

2Ae 

2773 drw04 
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IDT54174FCT16827AT/BT/CTIET,162827AT/BT/CTIET 
FAST CMOS 2D-BIT BUFFERS 

PIN DESCRIPTION 

Pin Names DescriDtlon 

xOEx Output Enable Inputs (Active LOW) 

xAx Data Inputs 

xYx 3-State Outputs 

27731b10l 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 --0.5 to +7.0 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage --0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -55 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -55 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 

Current 

NOTES: 2773 Ink 03 

I. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. . 

2. All device terminals except FCTI62XXXT Output and I/O terminals. 
3. Output and I/O terminals for FCTI62XXXT. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

InDuts 

xOEI xOE2 

L L 

L L 

H X 

X H 
NOTE: 
I. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

xAx 

L 

H 

X 

X 

OutDuts 

xYx 

L 

H 

Z 

Z 

CAPACITANCE (T A = +25°C, f = 1.0MHz) 

Symbol Parameter!l) Conditions TYD. 

GiN Input VIN =OV 3.5 
Capacitance 

GoUT Output VOUT=OV 3.5 
Capacitance 

NOTE: 

2773 Ibl 02 

Max. Unit 

6.0 pF 

8.0 pF 

2773 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT16827 AT/BT/CT/ET, 162827 AT/BT/CT/ET 
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 5.0V ± 10%; Military: TA = -55°C to +125°C, Vcc= 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vil Input LOW Level Guaranteed Logic LOW Level - -

IIH Input HIGH Current (Input pins)(5) Vee = Max. VI = Vee - -
Input HIGH Current (110 pins)(S) - -

III Input LOW Current (Input pins)(5) VI=GND - -
Input LOW Current (110 pins)(5) - -

10ZH High Impedance Output Current Vee = Max. Vo= 2.7V - -
10Zl (3-State Output pins)(5) Vo= 0.5V - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -{).7 

los Short Circuit Current Vee = Max., Vo = GND(3) -80 -140 

VH Input Hysteresis - - 100 

leel Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 
leeH 
leez 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16827T 

Symbol Parameter Test Conditions(1) Min. Typ,(2) 

10 Output Drive Current Vee = Max., Vo =2.5V(3) -50 -

VOH Output HIGH Voltage Vee = Min. IOH=-3mA 2.5 3.5 

VIN = VIH or Vil 10H = -12mA MIL. 2.4 3.5 
10H = -15mA COM'L. 

10H = -24mA MIL. 2.0 3.0 
10H = -32mA COM'L.(4) 

VOL Output LOW Voltage Vee = Min. 10l= 48mA MIL. - 0.2 
VIN = VIH or VIL 10L= 64mA COM'L. 

10FF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo ,,4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR FCT162827T 
Svmbol Parameter Test Conditions(1) Min. Typ.(2) 

10DL Output LOW Current Vee = 5V, VIN = VIH or VIL, VOUT= 1.5V(3) 60 115 

10DH Output HIGH Current Vee = 5V, VIN = VIH or VIL, VOUT= 1.5y(3) --60 -115 

VOH Output HIGH Voltage Vee = Min. 10H = -16mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 16mA MIL. - 0.3 
VIN = VIH or VIL I OL = 24mA COM'L. 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limit for this parameter is ± 5J.IA at TA = -55'C. 

5.17 

Max. Unit 

- V 

0.8 V 

±1 IlA 
±1 

±1 

±1 

±1 IlA 
±1 

-1.2 V 

-225 mA 

- mV 

500 IlA 

2773 Ink 05 

Max. Unit 

-180 mA 

- V 

- V 

- V 

0.55 V 

±1 IlA 
2773 Ink 06 

Max. Unit 

200 mA 

-200 mA 

- V 

0.55 V 

2773 Ink 07 
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IDT54174FCT16827ATIBT/CTIET, 162827ATIBT/CTIET 
FAST CMOS 2D-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
Svmbol Parameter Test Condltions(1) Min. TVD.l2) Max. 

Alec Quiescent Power Supply Current Vee = Max. - 0.5 1.5 
TTL Inputs HIGH VIN = 3.4\1<3) 

ICCD Dynamic Power Supply Current(4) Vcc = Max. VIN= Vee - 60 100 
Outputs Open VIN=GND 
XOE1 = xOE2 = GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN =Vee - 0.6 1.5 
Outputs Open VIN =GND 
Ii = 10MHz 

50% Duty Cycle VIN =3.4V - 0.9 2.3 
XOE1 = xOE2 = GND VIN =GND 
One Bit Toggling 

Vee = Max. VIN "Vee - 3.0 5.5(5) 

Outputs Open VIN =GND 
Ii =2.5MHz 

50% Duty Cycle VIN = 3.4V - 8.0 20.5(5) 

XOE1 = xOE2 = GND VIN=GND 
Twenty Bits Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter Is not directly testable, but Is derived for use in Total Power Supply Calculations. 
5. Values for these condHions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ie = laulEscENT + ilNPlITS + IDYNAMIC 

Ic = Icc + dlcc DHNT + ICCD (fcpNcp/2 + flNI) 
Icc = Quiescent Current (Iccl, IccH and leez) 
dlcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at fcp 
~ = Input Frequency 
NI = Number of Inputs at fl 

5.17 

Unit 

mA 

IJA/ 
MHz 

rnA 
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IDT54n4FCT16827 AT/BT/CT/ET, 162827 AT/BT/CT/ET 
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16827AT/162827AT FCT16827BT/162827BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.(2) Max. Mln.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPlH Propagation Delay Cl= SOpF 1.S 8.0 1.5 9.0 1.S 5.0 1.5 6.S ns 
tPHl xAx to xYx Rl= soon 

Cl = 300pp4) 1.S 1S.0 1.S 17.0 l.S 13.0 1.S 14.0 
Rl= soon 

tPZH Output Enable Time Cl= SOpF 1.S 12.0 1.S 13.0 1.S 8.0 1.5 9.0 ns 
tPZl xOEx to xYx Rl = soon 

Cl = 300pF(4) 1.S 23.0 1.S 2S.0 1.S 1S.0 1.S 16.0 
Rl= 500n 

tPHZ Output Disable Time Cl = SpF(4) 1.S 9.0 1.5 9.0 1.S 6.0 1.S 7.0 ns 
tpLZ xOExto xYx Rl= 500n 

Cl=50pF 1.S 10.0 1.5 10.0 1.5 7.0 1.S 8.0 
Rl= soon 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 ns 

FCT16827CT1162827CT FCT16827ETI162827ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPlH Propagation Delay Cl = SOpF 1.S 4.4 1.5 S.O 1.5 3.2 - - ns 
tPHl xAx to xYx Rl- 500n 

Cl = 300pF(4) 1.S 10.0 1.5 11.0 1.5 7.0 - -
Rl= 500n 

tPZH Output Enable Time Cl= 50pF 1.5 7.0 1.5 8.0 1.5 4.8 - - ns 
tPZl xOEx to xYx Rl- 500n 

Cl = 300pF(4) 1.S 14.0 1.5 15.0 1.5 9.0 - -
Rl= 500n 

tPHZ Output Disable Time Cl = 5pF(4) 1.5 5.7 1.S 6.7 1.5 4.0 - - ns 
tpLZ xOEx toxYx Rl= soon 

Cl= 50pF 1.5 6.0 1.S 7.0 1.S 4.0 - -
Rl= 500n 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 27731b110 

1. See test circuij and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This condition is guaranteed but not tested. 
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IDT54174FCT16827ATIBT/CTIET,162827AT/BT/CTIET 
FAST CMOS 2D-BIT BUFFERS 

TEST CIRCUITS AND WAVEFORMS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o--7.0V 

500n 

RT 
50pF 500n 

rL 

2n3 drw05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~'.---n.......-:......"..,...... - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRONOUS CONzztTROL II - 3V 
PRESET 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2773 drw 06 

3V 
1.5V 
OV' 

VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2773 drw 08 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2773 Ink 11 

CL= Load capacitance: includes jig and probe capacttance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

1.5V 

2773 dlW 07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN HIGH 

OV 
2773 dlW 09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF ,;; 2.5ns; tR ,;; 2.5n8 

5.17 7 



IDT54174FCT16827ATIBT/CT/ET, 162827ATIBT/CTIET 
FAST CMOS 20-BIT BUFFERS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT XXXX X X 
"'Te--m=-p-. r;RC:-an=-=g--e OeviceType Package Process 

1-------11 ~X 
16827AT 
16827BT 
16827CT 
16827ET 

L-------------1162827AT 
162827BT 
162827CT 
162827ET 

L--______________________________ ~54 

74 

5.17 

Commercial 
MIL-STO-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

Non-Inverting 20-Bit Buffers 

-55°C to +125°C 
-40°C to +85°C 

2773drw 10 
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FAST CMOS 20-BIT 
TRANSPARENT 
LATCHES 

IDT54n4FCT16841AT/BT/CT/ET 
IDT54n4FCT162841AT/BT/CT/ET 

Integrated Device Technology, Inc. 

FEATURES: 
• Common features: 

- 0,5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage $1jlA (max.) 
- ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 
- Vee=5V±10% 

• Features for FCT16841AT/BT/CT/ET: 
- High drive outputs (-32m A IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

Vee = 5V, TA = 25°C 
• Features for FCT162841AT/BT/CT/ET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < O.6V at 

Vee = 5V,TA = 25°C 

FUNCTIONAL BLOCK DIAGRAM 

10E 

1LE 

1D1 D 

1Q1 

C 

~~ ______ ~", ______ -JI 

TO 9 OTHER CHANNELS 

2556 drw 01 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The FCT16841AT/BT/CT/ET and FCT162841AT/BT/CTI 

ET 20-bit transparent D-type latches are built using advanced 
dual metal CMOS technology. These high-speed, low-power 
latches are ideal for temporary storage of data. They can be 
used for implementing memory address latches, 1/0 ports, 
and bus drivers. The Output Enable and Latch Enable controls 
are organized to operate each device as two 1 O-bit latches or 
one 20-bit latch. Flow-through organization of signal pins 
simplifies layout. All inputs are designed with hysteresis for 
improved noise margin. 

The FCT16841AT/BT/CT/ET are ideally suited for driving 
high-capacitance loads and low-impedance backplanes. The 
output buffers are designed with power off disable capability 
to allow "live insertion" of boards when used as backplane 
drivers. 

The FCT162841 AT IBT/CT lET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled output/all times-reducing 
!lie need for external series terminating resistors. The 
FCT162841AT/BT/CT/ET are plug-in replacements for the 
FCT16841AT/BT/CT/ET and ABT16841 for on-board inter­
face applicationS. 

zOE 

2LE 

2D1 D 

201 

C 

'~ ______ ~", ____ ~-JI 

TO 9 OTHER CHANNELS 
2556 dlW 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 

©1995 Integrated Device Technology, Inc. 5.18 Dsc-I24OIS 
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IDT54174FCT16841AT/BT/CT/ET,162841AT/BT/CTIET 
FAST CMOS 20-BIT TRANSPARENT LATCHES 

PIN CONFIGURATIONS 

lOE 56 lLE 

101 2 55 101 

102 3 54 102 

GNO 4 53 GNO 

103 5 52 103 

104 6 51 104 

Vee 7 50 Vee 

105 8 49 105 

lOa 9 48 lOa 

107 10 47 107 

GNO 11 46 GNO 

lOa 12 45 lOa 

109 13 44 109 

1010 14 8056-1 43 1010 
8056-2 

201 15 42 201 

202 16 41 202 

203 17 40 203 

GNO 18 39 GNO 

204 19 38 204 

205 20 37 205 

20a 21 36 20a 

Vee 22 35 Vee 

207 23 34 207 

20a 24 33 208 

GNO 25 32 GNO 

209 26 31 209 

2010 27 30 2010 

20E 28 29 2LE 

2556 drw03 

SSOP 
T8S0P 

TOP VIEW 

10E 

101 

102 

GNO 

103 

104 

Vee 

105 

106 

107 

GNO 

lOa 

109 

1010 

201 

202 

203 

GNO 

204 

205 

20a 

Vee 

207 

20a 

GNO 

209 

2010 

20E 

5.18 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

lLE 

101 

102 

GNO 

103 

104 

Vee 

105 

106 

107 

GNO 

lOa 

109 

1010 

201 

202 

203 

GNO 

204 

205 

206 

Vee 

207 

20a 

GNO 

209 

2010 

2LE 

2556 drw04 
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IDT54174FCT16841ATIBT/CTIET, 162841AT/BT/CTIET 
FAST CMOS 20-BIT TRANSPARENT LATCHES 

PIN DESCRIPTION 

Pin Names Description 

xDx Data Inputs 

xLE Latch Enable Input (Active HIGH) 

xOE Output Enable Input (Active LOW) 

xOx 3-State Outputs 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to 
with Respect to Vee +0.5 Vee +0.5 
GND 

TA Operating -40 to +85 -55 to +125 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 

Under Bias 

TSTG Storage -55 to +125 -65 to +150 
Temperature 

PT Power Dissipation 1.0 1.0 

lOUT DC Output -60 to +120 -60 to +120 
Current 

NOTES: 

2556 tbl 01 

Unit 

V 

V 

°C 

°C 

°C 

W 

mA 

2556 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and I/O terminals. 
3. Output and 1/0 terminals for FCT162XXXT. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

Inputs 

xDx xLE 

H H 

L H 

X L 

X X 
NOTES: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

xOE 

L 

L 

L 

H 

2. Output level before xLE HIGH-to-LOW Transition. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. 

GiN Input VIN =OV 3.5 
Capacitance 

GoUT Output VOUT=OV 3.5 
Capacitance 

Outputs 

xQx 

H 

L 

0(2) 

Z 
2556 Ibl 02 

Max. Unit 

6.0 pF 

8.0 pF 

NOTE: 2556 Ink 04 

1. This parameter is measured at characterization but not tested. 

5.18 3 



IDT54174FCT16841AT/BT/CT/ET,162841ATlBT/CT/ET 
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 5.0V ± 10%; Military: TA = -55°C to +125°C, Vec= 5.0V ± 10% 

~ymbol Parameter Test Conditions(1) Min_ TypJ2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current (Input pins)(5) Vee = Max. VI = Vee - -

Input HIGH Current (1/0 pins)(5) - -
ilL Input LOW Current (Input pins)(5) VI=GND - -

Input LOW Current (1/0 pins)(5) - -
IOZH High Impedance Output Current Vee = Max. Vo= 2.7V - -
IOZL (3-State Output pins)(5) VO= 0.5V - -

VIK Clamp Diode Voltage Vee = Min., liN = -lSmA - -0.7 

los Short Circuit Current Vee = Max., Vo = GND(3) -SO -140 

VH Input Hysteresis - - 100 

leeL Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 
leeH 

leez 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16841T 

Symbol Parameter Test Conditions(1) Min. TypJ2) 

10 Output Drive Current Vee = Max., Vo = 2.5V(3) -50 -
VOH Output HIGH Voltage Vee = Min. IOH=-3mA 2.5 3.5 

VIN = VIH or VIL 10H = -12mA MIL. 2.4 3.5 
10H = -15mA COM'L. 

10H = -24mA MIL. 2.0 3.0 
10H = -32mA COMU4) 

VOL Output LOW Voltage Vee = Min. 10L= 48mA MIL. - 0.2 
VIN = VIH or VIL 10L = 64mA COM'L. 

IOFF Input/Output Power Off Leakage(5) Vee = OV, VIN or Va ,,4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR FCT162841T 
Svmbol Parameter Test Conditions(1) Min. TypJ2) 

100L Output LOW Current Vee = 5V, VIN = VIH or VIL. VOUT = 1.5V(3) 60 115 

10DH Output HIGH Current Vee = 5V, VIN = VIH or lliL, VOUT= 1.5V(3) -60 -115 

VOH Output HIGH Voltage Vee = Min. 10H = -16mA MIL. 2.4 3.3 

VIN = VIH or VIL I OH = -24mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 16mA MIL. - 0.3 

VIN = VIH or VIL 10L= 24mA COM'L. 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = S.OV, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limit for this parameter is ± 5~A at TA = -55°e. 

5.18 

Max_ Unit 

- V 

O.S V 

±1 IlA 
±1 

±1 

±1 

±1 IlA 
±1 

-1.2 V 

-225 mA 

- mV 

500 IlA 

2556 Ink 05 

Max_ Unit 

-180 mA 

- V 

- V 

- V 

0.55 V 

±1 IlA 
2556 Ink 06 

Max. Unit 

200 mA 

-200 mA 

- V 

0.55 V 

2556 Ink 07 
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IDT54174FCT16841ATIBT/CT~T, 162841ATIBT/CT/ET 
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min_ Typ.(2) Max. 

.1.lee Quiescent Power Supply Current Vee = Max. - 0.5 1.5 
TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Vee = Max. VIN = Vee - 60 100 
Current(4) Outputs Open VIN=GND 

xOE=GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.6 1.5 
Outputs Open VIN= GND 
Ii =10MHz 

50% Duty Cycle VIN =3.4V - 0.9 2.3 
xOE=GND VIN= GND 
xLE= Vee 
One Bit Toggling 

Vee = Max. VIN = Vee - 3.0 5.5(5) 

Outputs Open VIN=GND 
Ii =2.5MHz 

50% Duty Cycle VIN = 3.4V - 8.0 20.5(5) 

xOE=GND VIN=GND 
xLE = Vee 
Twenty Bits Toggling 

NOTES: 
1. Fo(condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vec = S.OV, +2SoC ambient. 
3. Per TTL driven input (VIN = 3AV). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limns are guaranteed but not tested. 
6. Ic = IQUIESCENT + hNPUTS + IDYNAMIC 

Ic = Icc + "Icc DHNT + ICCD (fcpNcp/2 + fINI) 

Icc = Quiescent Current (ICCL, IccH and lcez) 
"Icc = Power Supply Curr-ent for a TTL High Input (VIN = 3AV) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fl = Input Frequency 
NI = Number of Inputs at fl 

5.18 

Un" 
mA 

IlAI 
MHz 

mA 

2556 Ibl 08 
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IDT54n4FCT16841AT/BT/CTlET,162841AT/BT/CT/ET 
FAST CMOS 20-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16841 A TI162841 AT FCT16841 BT/162841 BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= SOpF 1.S 9.0 1.S 10.0 1.S 6.S 1.S 7.S ns 
tPHL xDxto xQx RL= soon 

(LE= HIGH) CL = 300pF(5) 1.S 13.0 1.S 1S.0 1.S 13.0 1.S 1S.0 
RL= soon 

tPLH Propagation Delay CL= SOpF 1.S 12.0 1.S 13.0 1.S 8.0 1.S 10.S ns 
tPHL xLE to xQx RL- soon 

CL = 300pF(5) 1.S 16.0 1.S 20.0 1.S 15.S 1.5 18.0 
RL= soon 

tPZH Output Enable Time CL=50pF 1.S 11.S 1.S 13.0 1.5 8.0 1.5 8.5 ns 
tPZL xOEto xQx RL- soon 

CL = 300pF(5) 1.5 23.0 1.S 25.0 1.5 14.0 1.5 15.0 
RL= soon 

tpHZ Output Disable Time CL= 5pF(5) 1.5 7.0 1.S 9.0 1.5 6.0 1.5 6.5 ns 
tpLZ xOEto xQx RL= soon 

CL= 50pF 1.S 8.0 1.S 10.0 1.5 7.0 1.5 7.5 
RL= 500n 

tsu Set-Up Time HIGH or LOW. CL= SOpF 2.5 - 2.S - 2.5 - 2.5 - ns 
xDxto xLE RL= 500n 

tH Hold Time HIGH or LOW, 2.S - 3.0 - 2.5 - 2.5 - ns 
xDx to xLE 

tw xLE Pulse Width HIGH 4.0(4) - S.O - 4.0(4) - 4.0(4) - ns 

tSK(O) Output skew(3) - 0.5 - 0.5 - O.S - 0.5 ns 

NOTES: 25561bl09 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limit is guaranteed but not tested. 
5. This condition is guaranteed but not tested. 
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IDT54174FCT16841ATIBT/CTIET, 162841ATIBT/CTIET 
FAST CMOS"2D-BIT TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT16841 CT/162841 CT FCT16841ETN62841ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Mln.(2) Max. Mln,(2) Max. Mln,(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL=5OpF 1.5 5.5 1.5 6.3 1.5 3.4 - - ns 
tPHL xDxto xQx RL= 500'1 

(LE = HIGH) CL = 300pF(5) 1.5 13.0 1.5 15.0 1.5 7.5 - -
RL= 500'1 

tPLH Propagation Delay CL= 50pF 1.5 6.4 1.5 6.8 1.5 3.7 - - ns 
tPHL xLEto xQx RL= 500'1 

CL = 300pF(5) 1.5 15.0 1.5 16.0 1.5 7.5 - -
RL= 500'1 

tPZH Output Enable Time CL= 50pF 1.5 6.5 1.5 7.3 1.5 4.4 - - ns 
tpZL xOEto)(Qx RL= 500'1 

CL = 300pF(5) 1.5 12.0 1.5 13.0 1.5 9.0 - -
RL= 500'1 

tPHZ Output Disable Time CL= 5pF(5) 1.5 5.7 1.5 6.0 1.5 3.6 - - ns 
tpLZ xOEtoxQx RL= 500'1 

CL=50pF 1.5 6.0 1.5 6.3 1.5 3.6 - -
RL= 500'1 

tsu Set-Up Time HIGH or LOW, CL=50pF 2.5 - 2.5 - 1.0 - - - ns 
xDxto xLE RL= 500'1 

tH Hold Time HIGH or LOW, 2.5 ;- 2.5 - 1.0 - - - ns 
xDxtoxLE 

tw xLE Pulse Width HIGH 4.0(4) - 4.0(4) - 3.0(4) - - - ns 

tSK(O) Output skew(3) - 0.5 - 0.5 - 0.5 - - n5 

NOTES: 25561b110 

1. See test circuit and wavefonns. 
2. Minimum limfts are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This limft is guaranteed but not tested. 
5. This condition Is guaranteed but not tested. 

5.18 7 



IDT54174FCT16841AT/BT/CT/ET, 162841AT/BT/CT/ET 
FAST CMOS 20-BIT TRANSPARENT LATCHES 

TEST CIRCUITS AND WAVEFORMS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee ()-e 7.0V 

500n 

50pF 500n 
RT ICL 

2556 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zx:t1---n""T":~~ - 3V 

tsu - OV 
TIMING ------... - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONxxtTROL Ij _ 3V 

PRESET ' 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2556 drw 06 

3V 
1.5V 
ov 

,..---'--d- VOH 

- 1.5V 
VOL 

3V 
1.5V 
OV 

2556 drw 08 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2556 Ink 11 

CL= Load capacitance: includes jig and probe capacHance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LaW-HIGH 
PULSE 

2556 drw 07 

ENABLE AND DISABLE TIMES 

5.18 

ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 

1.5V 

>-~,+---- OV 

3.5V 

VOL 

VOH 

OV 
2556 drw 09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: Rate s 1.0MHz; tF S 2.5ns; tR S 2.5ns 

8 



IDT54174FCT16841ATIBT/CTIET, 162841ATIBT/CTIET 
F~ST CMOS 20-BIT TRANSPARENT LATCHES 

ORDERING INFORMATION 
lOT XX FCT XXXX X 

~Te:':m:':p:-. "R""'an:':g"'e Device Type Package 
X 

Process 

y~lank 

PV 
'----------1 PA 

E 

16841AT 
16841BT 
16841CT 
16841ET '--------------1 162841AT 
162841BT 
162841CT 
162841ET 

~ __________________________________ ~54 

74 

5.18 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STO-883, Class B 

Shrink Small Outline Package (S048-1) 
Thin Shrink Small Outline Package (S048-2) 
CERPACK (E48-1) 

Non-Inverting 20-Bit Transparent Latch 

-55°C to +125°C 
-40°C to +85°C 

2556drwl0 

9 



FAST CMOS 
16-BIT REGISTERED 
TRANSCEIVER 

IDT54n4FCT16952AT/BT/CT/ET 
IDT54/7 4FCT162952AT/BT/CTIET 

IDT54n4FCT162H952ATIBT/CT/ET 
Integrated Device Technology, Inc. 

FEATURES: 
• Common features: 

- 0.5 MICRON CMOS Technology 
- High-speed, low-power CMOS replacement for 

ABT functions 
- Typical tSK(O) (Output Skew) < 250ps 
- Low input and output leakage ~ 11lA (max.) 
- ESD > 2000V per MIL-STO-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
- 25 mil pitch SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
- Extended commercial range of -40°C to +85°C 

• Features for FCT16952AT/BT/CTIET: 
- High drive outputs (-32mA IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 
- Typical VOLP (Output Ground Bounce) < 1.0V at 

VCC = 5V, TA = 25°C 
• Features for FCT162952AT/BT/CTIET: 

- Balanced Output Drivers: ±24mA (commercial), 
±16mA (military) 

- Reduced system switching noise 
- Typical VOLP (Output Ground Bounce) < 0.6V at 

VCC = 5V,TA = 25°C 
• Features for FCT162H952AT/BT/CT/ET: 

- Bus Hold retains last active bus state during 3-state 
- Eliminates the need for external pull up resistors 

DESCRIPTION: 
The FCT16952AT/BT/CT/ET and FCT162952AT/BT/CT/ 

FUNCTIONAL BLOCK DIAGRAM 

lCEBA 

lCLKBA 

10EAB 

lCEAB 

lCLKAB 

10EBA 

lAl 
lBl 

~~------~"r------~I 
TO 7 OTHER CHANNELS 2515drw01 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ET 16-bit registered transceivers are built using advanced 
dual metal CMOS technology. These high-speed, low-power 
devices are organized as two independent 8-bit D-type regis­
tered transceivers with separate input and output control for 
independent control of data flow in either direction. For ex­
ample, the A-to-B Enable (xCEAB) must be LOW to enter data 
from the A port. xCLKAB controls the clocking function. When 
xCLKAB toggles from LOW-to-HIGH, the data present on the 
A port will be clocked into the register. xOEAB performs the 
output enable function on the B port. Data flow from the B port 
to A port is similar but requires using xCEBA, xCLKBA, and 
xOEBA inputs. Full 16-bit operation is achieved by tying the 
control pins of the independent transceivers together. 

The FCT16952ATIBTlCT/ET are ideally suited for driving 
high-capacitance loads and low-impedance backplanes. The 
output buffers are designed with power off disable capability 
allowing "live insertion" of boards when used as backplane 
drivers. 

The FCT162952AT/BT/CT/ET have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot, and controlled output fall times-reducing 
the need for external series terminating resistors. The 
FCT162952AT/BT/CT/ET are plug-in replacements for the 
FCT16952AT/BT/CT/ET and ABT16952 for on-board bus 
interface applications. 

The FCT162H952AT/BT/CT/ET have "Bus Hold" which 
retains the input's last state whenever the input goes to high 
impedance. This prevents "floating" inputs and eliminates the 
need for pull-up/down resistors. 

2CEBA 

2CLKBA 

20EAB 

2CEAB 

2CLKAB 

20EBA 

2Al 
2Bl 

'~------~"r-------JI 
TO 7 OTHER CHANNELS 2515drw02 

AUGUST 1995 

@1995 Integrated DevIce Technology, Inc. 5.19 DSC-44I3318 
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IDT54174FCT16952ATIBT/CT/ET, 162952AT/BT/CT/ET, 162H952ATIBT/CTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER 

PIN CONFIGURATIONS 

10EA8 10E8A 10EA8 

lCLKA8 2 55 lCLK8A lCLKA8 

lCEA8 3 54 lCE8A lCEA8 

GND 4 53 GND GND 

lAl 5 52 181 lAl 

1M 6 51 lB2 1M 

Vee 7 50 Vee Vee 

lA3 8 49 lB3 lA3 

lA4 9 48 lB4 1M 

lA5 10 47 lBs lAs 

GND 11 46 GND GND 

lAs 12 45 lBs lAs 

lA7 13 44 lB7 1M 

lAs 14 S056-1 43 lBs lAs 
8056-2 

2Al 15 42 2Bl 2Al 

2A2 16 41 2B2 2M 

2A3 17 40 2B3 2A3 

GND 18 39 GND GND 
2A4 19 38 2B4 2A4 

2As 20 37 2B5 2A5 

2As 21 36 2Bs 2As 

Vee 22 35 Vee Vee 

2A7 23 34 2B7 2M 
2Aa 24 33 28s 2As 

GND 25 32 GND GND 

2CEA8 26 31 2CE8A 2CEAB 
2CLKAB 27 30 2CLKBA 2CLKAB 
20EAB 28 29 20EBA 20EAB 

2515 drw03 

SSOP 
TSSOP 

TOP VIEW 

5.19 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

10EBA 

lCLK8A 

lCE8A 

GND 

181 

182 

Vee 

183 

184 

185 

GND 

18s 

187 

18a 

281 

282 

283 

GND 

284 

285 

28s 

Vee 

287 

28a 

GND 

2CE8A 

2CLK8A 

20E8A 

2515 drw 04 
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IDT54174FCT16952ATIBT/CT/ET 162952AT/BT/CTIET, 162H952AT/BT/CTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 
Pin Names Description 

xOEAB A-to-B Output Enable Input (Active LOW) 

xOEBA B-to-A Output Enable Input (Active LOW) 

xCEAB A-to-B Clock Enable Input (Active LOW) 

xCEBA B-to-A Clock Enable Input (Active LOW) 

xCLKAB A-to-B Clock Input 

xCLKBA B-to-A Clock Input 

xAx A-to-B Data Inputs or B-to-A 3-State OutputS(1) 

xBx B-to-A Data Inputs or A-to-B 3-State OutputS(1) 

NOTE: 2515 tbl 01 

1 . On FCT16xH952T these pins have "Bus Hold". All other pins are standard 
inputs, outputs or 1I0s. 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating -40 to +85 -55 to +125 DC 

Temperature 

TBIAS Temperature -55 to +125 -65 to +135 DC 

Under Bias 

TSTG Storage -55 to +125 -65 to +150 DC 

Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2515 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any otherconditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and 110 terminals. 
3. Output and I/O terminals for FCT162XXXT. 

FUNCTION TABLE(1,3) 
Inputs Outputs 

xCEAB xCLKAB xOEAB xAx xBx 

H X L X B(2) 

X L L X B(2) 

L i L L L 

L i L H H 

X X H X Z 

NOTES: 251Stbl02 

1. A-to-B data flow is shown: B-to-A data flow is similar but uses, xCEBA, 
xCLKBA, and xOEBA. 

2. Level of B before the indicated steady-state input cond"ions were 
established. 

3. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
t = LOW-to-HIGH TransHion 
Z = High-impedance 

CAPACITANCE (TA= +25°C f = 1 OM Hz) , 
Symbol Parametel(1) Conditions Typ, 

ClN Input VIN =OV 3.5 
Capacitance 

CliO I/O VOUT=OV 3.5 
CapaCitance 

Max_ Unit 

6.0 pF 

8.0 pF 

NOTE: 251S Ink 04 
1. This parameter is measured at characterization but not tested. 

5_19 3 



IDT54174FCT16952AT/BT/CT/ET, 162952AT/BT/CT/ET, 162H952AT/BT/CTIET 
FAST CMOS 16·BIT REGISTERED TRANSCEIVER . MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (STANDARD PARTS) 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 5.0V ± 10%; Military: TA = -55°C to + 125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. Typ.!2) Max. 

ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - -
VIL Input LOW Level Guaranteed Logic LOW Level - - 0.8 

IIH Input HIGH Current (Input pins)(5) Vee = Max. VI = Vee - - ±1 

Input HIGH Current (110 pins)(5) - - ±1 

IlL Input LOW Current (Input pins)(5) VI= GND - - ±1 

Input LOW Current (110 pins)(5) - - ±1 

10ZH High Impedance Output Current Vee = Max. Vo=2.7V - - ±1 

10ZL (3·State Output pins)(5) Vo= 0.5V - - ±1 

VIK Clamp Diode Voltage Vee = Min., liN = -18mA - ~.7 -1.2 

los Short Circuit Current Vee = Max., Vo = GND(3) -80 -140 -225 

VH Input Hysteresis - - 100 -

leeL Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 500 
lecH 
leez 

OUTPUT DRIVE CHARACTERISTICS FOR FCT16952T 

Symbol Parameter Te9t Conditions(1) Min. Typ.!2) Max. 

10 Output Drive Current Vec = Max., Vo = 2.5V(3) -50 - -180 

VOH Output HIGH Voltage Vee = Min. IOH=-3mA 2.5 3.5 -
VIN = VIH or VIL 10H = -12mA MIL. 2.4 3.5 -

10H = -15mA COM'L. 

IOH = -24mA MIL. 2.0 3.0 -
IOH = -32mA COM'U4) 

VOL Output LOW Voltage Vee = Min. 10L= 48mA MIL. - 0.2 0.55 
VIN = VIH or VIL IOL= 64mA COM'L. 

10FF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo ~ 4.5V - - ±1 

OUTPUT DRIVE CHARACTERISTICS FOR FCT162952T 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

IODL Output LOW Current Vec = 5V, VIN = VIH orVIL, VOUT= 1.5V(3) 60 115 200 

IODH Output HIGH Current Vec = 5V, VIN = VIH or 'ilL. VOUT= 1.5V(3) -60 -115 -200 

VOH Output HIGH Voltage Vcc= Min. IOH = -16mA MIL. 2.4 3.3 -
VIN = VIH or VIL 10H = -24mA COM'L. 

VOL Output LOW Voltage Vec = Min. IOL= 16mAMIL. - 0.3 0.55 
VIN = VIH or VIL IOL= 24mA COM'L. 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
5. The test limit for this parameter is ± 51lA at TA = -55'C. 

5.19 

Unit 

V 

V 

~ 

~ 

V 

mA 

mV 

~ 

2515 Ink 05 

Unit 

mA 

V 

V 

V 

V 

~ 
2515 Ink 06 

Unit 

mA 

mA 

V 

V 

2515 Ink 07 
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IDT54174FCT16952AT/BT/CT/ET 162952ATIBT/CT/ET, 162H952AT/BT/CTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (BUS HOLD) 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vee = 5.0V ± 10%; Military: TA = -55°C to +125°C, Vee = 5.0V ± 10% 

~mbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input Standard Input(5) Vcc= Max. VI = Vcc - -

HIGH Standard 110(5) - -
Current(4) Bus Hold Input - -

Bus Hold 110 - -
ilL Input Standard Input(5) VI=GND - -

LOW Standard 110(5) - -
Current(4) Bus Hold Input - -

Bus Hold I/O - -
IBHH Bus Hold Bus Hold Input Vee = Min. VI =2.0V -50 -
IBHL Sustain VI = 0.8V +50 -

Current(4) 

10lH High Impedance Output Current Vcc=Max. VO=2.7V - -

lOll (3-State Output pins)(5,6) Vo=0.5V - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - ...().7 

los Short Circuit Current Vee = Max., Vo = GND(3) -80 -140 

VH Input Hysteresis - - 100 

leel Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 
leeH 
leel 

NOTES: 
1. For condnions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°e ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Pins with Bus Hold are identified in the pin description. 
S. The test limit for this parameter is ± 5J1A at TA = -55°C. 
6. Does not include Bus Hold I/O pins. 

5.19 

Max. Unit 

- V 

0.8 V 

±1 JJA 
±1 

±100 

±100 

±1 

±1 

±100 

±10Q 

- JJA 
-

±1 JJA 
±1 

-1.2 V 

-225 mA 

- mV 

500 JJA 

2515 Ink 08 
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IDT54J74FCT16952ATIBT/CTIET, 162952AT/BT/CTlET, 162H952ATIBT/CTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(') Min. Typ.(2) Max. 

"Icc Quiescent Power Supply Vee = Max. - 0.5 1.5 
Current TTL Inputs HIGH VIN = 3.4V(3) 

leeD Dynamic Power Supply Current(4) Vee = Max., Outputs Open VIN = Vee - 75 120 
xOEAB or xOEBA = GND VIN=GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max., Outputs Open VIN = Vee - 0.8 1.7 
fep = 10MHz (xCLKAB) VIN=GND 
50% Duty Cycle 
xOEAB = xCEAB = GND 
xOEBA = Vee VIN= 3.4V - 1.3 3.2 
One Bit Toggling VIN=GND 
fi=5MHz 
50% Duty Cycle 

Vee = Max., Outputs Open VIN= Vee - 3.8 6.5(5) 

fep= 10MHz (xCLKAB) VIN=GND 
50% Duty Cycle 
xOEAB = xCEAB = GND 
xOEBA=Vee VIN =3.4V - 8.3 20.0(5) 

Sixteen Bits Toggling VIN=GND 
fi=2.5MHz 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified unde; Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcpNcp/2 + fiNi) 

Icc = Quiescent Current (ICCl, IccH and Iccz) 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
to = Input Frequency 
NI = Number of Inputs at fi 

5.19 

Unit 

rnA 

!LA! 
MHz 

rnA 

25'5 tbl 09 
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IDT54174FCT16952AT/BT/CTIET 162952AT/BT/CTlET, 162H952AT/BT/CTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 

FCT16952AT/162952AT FCT16952BT/162952BT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(1) Min.(2) Max. Min.!') Max. Min.!2) Max. Min.!') Max. Unit 

tPLH Propagation Delay CL= SOpF 2.0 10.0 2.0 11.0 2.0 7.S 2.0 8.0 ns 
tPHL xCLKAB xCLKBA to xBx xAx RL= soon 
tPZH Output Enable Time 1.S 10.S 1.S 13.0 1.S 8.0 1.S 8.S ns 
tPZL xOEBA xOEAB to xAx xBx 

tPHZ Output Disable Time 1.S 10.0 1.S 10.0 1.S 7.S 1.S 8.0 ns 
tpLZ xOEBA, xOEAB to xAx, xBx 

tsu Set-up Time, HIGH or LOW 2.S - 2.S - 2.S - 2.S - ns 
xAx xBx to xCLKAB, xCLKBA 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 1.S - 1.S - ns 
xAx xBx to xCLKAB, xCLKBA 

tsu Set-up Time, HIGH or LOW 3.0 - 3.0 - 3.0 - 3.0 - ns 
xCEAB, xCEBA to xCLKAB, 

xCLKBA 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 2.0 - 2.0 - ns 

xCEAB, xCEBA to xCLKAB, 
xCLKBA 

tw Pulse Width HIGH or LOW 3.0 - 3.0 - 3.0 - 3.0 - ns 
xCLKAB or xCLKBA(4) 

tSK(O) Output Skew(3) - O.S - O.S - O.S - O.S ns 

25151bl10 

FCT16952CTI162952CT FCT16952ET/162952ET 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.(2) Max. Min.!') Max. Min.(2) Max. Min.!') Max. Unit 

tPLH Propagation Delay CL= SOpF 2.0 6.3 2.0 7.3 1.S 3.7 - - ns 

tPHL xCLKAB xCLKBA to xBx xAx RL= soon 
tPZH Output Enable Time 1.S 7.0 1.S 8.0 1.S 4.4 - - ns 
tPZL xOEBA xOEAB to xAx xBx 

tPHZ Output Disable Time 1.S 6.S 1.S 7.S 1.S 3.6 - - ns 

tPLZ xOEBA, xOEAB to xAx, xBx 

tsu Set-up Time, HIGH or LOW 2.S - 2.S - l.S - - - ns 

xAx xBx to xCLKAB, xCLKBA 

tH Hold Time HIGH or LOW 1.S - 1.S - 0 - - - ns 
xAx, xBx to xCLKAB xCLKBA 

tsu Set-up Time, HIGH or LOW 3.0 - 3.0 - 2.0 - - - ns 

xCEAB, xCEBA to xCLKAB, 

xCLKBA 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 0 - - - ns 

xCEAB, xCEBA to xCLKAB, 
xCLKBA 

tw Pulse Width HIGH or LOW 3.0 - 3.0 - 3.0 - - - ns 
xCLKAB or xCLKBA(4) 

tSK(O) Output Skew(3) - O.S - O.S - O.S - - ns 

NOTES: 25151bll1 
1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. This parameter is guaranteed but not tested. 
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IDT54174FCT16952ATIBT/CT/ET, 162952ATIBT/CTIET, 162H952AT/BT/CTIET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

I-+<J+-....... --I D. U .T. 1-+0+-.---.. 

0--.7.0V 

500n 

50pF 500n 
RT ICL 

2515drw05 

SET-UP, HOLD AND RELEASE TIMES 

DATA ~1----d""",,""'..:-7 - 3V 
INPUT 1.5V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET' - 3V 
SYNCHRONOUSCONxxtTROL 1 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2515 drw 06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

2515dIWOB 

SWITCH POSITION 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINmONS: 25151n1< 12 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~1.5V 
1.5V 

'----
2515 drw 07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
SWITCH 
OPEN 

OV 

NOTES: 
2515 drw09 

1. Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator for All Pulses: Rate!> 1.0MHz; tF !> 2.5ns; tR !> 2.5ns 

5.19 8 



IDT54174FCT16952ATIBT/CT/ET 162952AT/BT/CTlET, 162H952AT/BT/CT/ET 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT X X 
Temp. Range Drive Bus Hold 

XXXX X X 
Device Type Package Process 

~~Iank 
PV 

'---------1 PA 
E 

952AT 
~ __________ ~952BT 

952CT 
952ET 

Blank 
L-----------------------------~H 

'-----------------------------------------Il~2 
'--_______________________ ~54 

74 

5.19 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2: 
CERPACK (E56-1) 

Non-Inverting l6-Bit Registered Transceiver 

Standard 
Bus Hold 

l6-Bit High Drive 
l6-Bit Balanced Drive 

-55°C to +125°C 
-40°C to +85°C 

2515 drw 10 
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OCTAL 5V LOGIC PRODUCTS rI 
(TTL-LEVEL) 





FCT-T OCTAL LOGIC 

FCT-T Octal Logic has been designed for use in standard 
TTL-Logic applications. The family features high speed with 
low power dissipation. The family consists of a large variety of 
functions including bus interface products, counters, mUlti­
plexers, comparators, and other devices. There are two 
output configurations available which are the industry stan­
dard High Drive and the low-noise Balanced Drive. All compo­
nents come in several performance grades, ranging from 
industry standard FAS'fI'M speeds to today's state-of-the-art 
speeds, providing an easy system upgrade path. For systems 
migrating from SV to 3.3V, FCT3xxx components provide a 
drop in replacement for FCT-T components without a speed 
compromise. 

FCT-T Octals are TTL-compatible CMOS Logic compo­
nents. By combining sub 0.5 micron CMOS technology with 
TTL output voltage levels, the advantages of the low static 
power dissipation of CMOS can be retained, while low dy­
namic power dissipation and lower noise levels of TTL can be 
achieved. This combination provides lower overall power 
dissipation than can be obtained from comparable bipolar, 
CMOS and biCMOS families. 

FCT-T Balanced Drive 
Balanced Drive Octal Logic (FCT2xxxT) is intended for 

general purpose applications requiring high speed, low power 
and low noise. Balanced Drive has series output resistors 
which reduce the drive current of the devices to + 121-1 SmA 

FAST is a trademark of National Semiconductor, Inc. 

6.0 

minimum at the Logic thresholds of SOOmV and 2.4V respec­
tively, helping to reduce transmission line noise, ringing, 
ground bounce, crosstalk, EMI and other noise related prob­
lems. Balanced Drive also will drive ±48mA (typical) at the 
1.SV level, giving equal line driving currents and matching 
edge rates for both the Logic HIGH transition and Logic LOW 
transition. Balanced Drive is the family of choice for loads of 
less-than 200pF. 

FCT-T High Drive 
High Drive Octal Logic (FCTxxxT) is fully compatible with 

industry standard TTL Logic families. High Drive comes in a 
variety of speed grades, allowing an upgrade path to higher 
system performance unlike single speed grade families. Most 
high drive components have 64mA output drive capability, 
making them an excellent choice for heavy bus and back 
plane drivers. 

FCT3.3V 
FCT 3.3V Octal Logic (FCT3xxx) is leading the industry's 

move to 3.3V. FCT 3.3V components are function and AC 
spec compatible with equivalent FCT-T components. These 
devices offer significant advantages in low power dissipation 
and speed over standard CMOS, bipolar, and biCMOS fami- • 
lies. The 3.3V data sheets are located in the 3.3V section of • 
this data book. 
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FAST CMOS 
OCTAL REGISTERED 
TRANSCEIVERS 

IDT29FCT52AT/BT/CT/DT 
IDT29FCT2052AT/BT/CT 

IDT29FCT53AT/BT/CT 
Integrated Device Technology, Inc. 

FEATURES: DESCRIPTION: 
• Common features: 

- Low input and output leakage ::;1 ~ (max.) 
- CMOS power levels 
- True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 

The IDT29FCT52AT/BT/CT/DT and IDT29FCT53AT/BTI 
CT are 8-bit registered transceivers built using an advanced 
dual metal CMOS technology. Two 8-bit back-to-back regis­
ters store data flowing in both directions between two bidirec­
tional buses. Separate clock, clock enable and 3-state output 
enable signals are provided for each register. Both A outputs 
and B outputs are guaranteed to sink 64mA. 

- Product available in Radiation Tolerant and Radiation 
Enhanced versions 

The I DT29FCT52AT IBT ICT IDT and IDT29FCT2052AT IBT I 
CT are non-inverting options of the IDT29FCT53AT/BT/CT. 

- Military product compliant to MIL-STD-883, Class B 
and DESC listed (dual marked) 

The IDT29FCT2052AT/BT/CT has balanced drive outputs 

- Available in DIP, SOIC, SSOP, asop, CERPACK 
and LCC packages 

• Features for 29FCT52129FCT53T: 
- A, B, C and D speed grades 

. with current limiting resistors. This offers low ground bounce, 
minimal undershoot and controlled output fall times-reducing 
the need for external series terminating resistors. The 
IDT29FCT2052T part is a plug-in replacement for 
IDT29FCT52T part. 

- High drive outputs (-15mA IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 

• Features for 29FCT2052T: 
- A, Band C speed grades 
- Resistor outputs (-15mA IOH, 12mA IOL Com.) 

(-12mA IOH, 12mA IOL Mil.) 
- Reduced system switching noise 

FUNCTIONAL BLOCK DIAGRAM(l) 
CPA----------~--------_. 

CEA I ,----<]0>----- OEB 

Ao Do 2E CP 00 ~ Bo 
AI -----------1-----1 Dl 01 Bl 

A2 D2 02 >--I-H---------- B2 

A3 D3 A 03 B3 
A4 D4 Reg. 04 ::r B4 

A5 D5 a5::r B5 
As Ds as::r Bs 
A7 D7 07.... B7 

l-<1-- 00 -1 01 Dl 
'---J~I-..... a2 D21-------' 

sr- 03 B D3 
'-------<I~r_r__ 04 Reg. D41--------...1 

'--------<:1r_r__ 05 D51----------....l 

Dol----

'---------<r_r__~as Dsl------------~ 

'----------~~ 07 CECPD71-------------

NOTE: 
1. IDT29FCT52TIIDT29FCT2052T function IS shown. IDT29FCT53T 's 
the inverting option. 

I 1'------------------- CPB 
'----------------------- CEB 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 
2629 drw 01 
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IDT29FCT52ATIBT/CT/DT, IDT29FCTl2052AT/BT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 
INDEX 

B7 24 Vee 
B6 2 23 A7 

L.....l L.....I L....J I I L....J L....J L....J 

43211282726 
B5 3 22 As B4 J5 

LJ 25[ As 1 
B4 4 P24-1 21 As B3 J6 24 [ A4 
B3 5 024-1 20 A4 B2 J7 23[ A3 8024-2 
B2 6 8024-7* 

19 A3 NC J8 L2S-1 22[ NC 
B1 7 8024-S" 18 A2 B1 J9 21 [ A2 
Bo 8 & 17 A1 Bo J 10 20[ A1 

OEB E24-1 16 Ao J 11 OEB 19 [ Ao 
CPA 10 15 OEA 12 13 14 15 16 17.18 
CEA 11 14 CPB 

" ,...., r--1 rI 1'"1 ,...., r--l 

GND 12 13 CEB <CI<C 0 Ul aJ aJl<C a..WZzwa..w 
2629 drw 02 UU(!) UUO 2629 drw03 

DIP/SOIC/SSOP/QSOP/CERPACK LCC 
TOP VIEW TOP VIEW 

• For 29FCT52129FCT2052AT/BT/CT only 

PIN DESCRIPTION 
Name I/O Description 

AO-7 1/0 Eight bidirectional lines carrying the A Register inputs or 8 Register outputs. 

BO-7 I/O Eight bidirectional lines carrying the 8 Register inputs or A Register outputs. 

CPA I Clock for the A Register. When CEA is LOW, data is entered into the A Register on the LOW-to-HIGH transition of 
the CPA signal. 

CEA I Clock Enable forthe A Register. When CEA is LOW, data is entered into the A Register on the LOW-to-HIGH transition 
of the CPA signal. When CEA is HIGH, the A Register holds its contents, regardless of CPA signal transitions. 

OE8 I Output Enable for the A Register. When OEB is LOW, the A Register outputs are enabled onto the 80-7 lines. When 
OEB is HIGH, the BO-7 outputs are in the high-impedance state. 

CP8 I Clock for the 8 Register. When CE8 is LOW, data is entered into the 8 Register on the LOW-to-HIGH transition of 
the CP8 signal. 

CEB I Clock Enable forthe 8 Register. When CE8 is LOW, data is entered into the 8 Register on the LOW-to-HIGH transition 
of the CP8 signal. When CE8 is HIGH, the B Register holds its contents, regardless of CPB signal transitions. 

OEA I Output Enable for the 8 Register. When OEA is LOW, the B Register outputs are enabled onto the AO-7Iines. When 
OEA is HIGH, the AO·7 outputs are in the high-impedance state. 

2629 Ibl 01 
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IDT29FCT52ATIBT/CT/DT, IDT29FCT/2052ATIBT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

REGISTER FUNCTION TABLE(1) 
(Applies to A or B Register) 

Inputs Internal 

D CP CE Q 

X X H NC 
L i L L 
H l' L H 

Function 
Hold Data 
Load Data 

OUTPUT CONTROL(1) 
Internal V-Outputs 

OE Q 5212052 53 Function 

H X Z Z Disable Outputs 

L L L H Enable Outputs 

L H H L 

NOTE: 26291bJ 02 NOTE: 2629 tbJ 03 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
NC = No Change 
l' = LOW-to-HIGH Transition 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2529 Ink 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage tothe device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No tenninal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

C APA CITANCE (TA = +25°C f = 1.0MHzl 

Symbol Parameter(1) Conditions Typ. 

CIN Input VIN = OV 6 
Capacitance 

GoUT Output VOUT=OV 8 
Capacitance 

NOTE: 

Max. Unit 

10 pF 

12 pF 

2640 JnkOS 

1. This parameter is measured at characterization but not tested. 
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IDT29FCT52ATIBT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vee = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vee = 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. iTyp.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -

IIH Input HIGH Current(4) Vce= Max. VI = 2.7V - -
IlL Input LOW Currenl(4) VI = 0.5V - -
10ZH High Impedance Output Current Vcc = Max. Vo= 2.7V - -
10ZL (3-State Output pins)(4) VO= 0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -

VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -(J.7 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vce = Max., VIN = GND or Vee - 0.Q1 

OUTPUT DRIVE CHARACTERISTICS FOR 29FCT52T/29FCT53T 
Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -8mA COM'L. 

10H = -12mA MIL. 2.0 3.0 
10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 48mA MIL. - 0.3 
VIN = VIH or VIL 10L= 64mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 -120 

10FF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo ::; 4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR 29FCT2052T 
Symbol Parameter Test Conditions(1) Min. Typ.(2) 

IOOL Output LOW Current Vee = 5V, VIN = VIH or VIL, VOUT= 1.5V(3) 16 48 

IOOH Output HIGH Current Vee = 5V, VIN = VIH or VIL, VOUT= 1.5V(3) -16 -48 

VOH Output HIGH Voltage Vee = Min. IOH = -12mA MIL. 2.4 3.3 

VIN = VIH or VIL IOH = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL= 12mA - 0.3 
VIN = VIH or VIL 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±5~A at TA = -55°C. 
5. This parameter is guaranteed but not tested. 

6.1 

Max. Unit 

- V 

0.8 V 

±1 !lA 
±1 

±1 !lA 
±1 

±1 !lA 
-1.2 V 

- mV 

1 mA 

26291bl06 

Max. Unit 

- V 

- V 

0.55 V 

-225 mA 

±1 !lA 
26291bl07 II 

Max. Unit 

- mA 

- mA 

- V 

0.50 V 

2629tbl08 
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IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052AT/BT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. TVD.(2) Max. 

l>.lee Quiescent Power Supply Current Vee = Max. - 0.5 2.0 
TTL Inputs HIGH VIN = 3.4V(3) 

leeD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee FCTxxxT - 0.15 0.25 
Outputs Open VIN=GND 
OEA or OEB = GND 

One Input Toggling FCT2xxxT - 0.06 0.12 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee FCTxxxT - 1.5 3.5 
Outputs Open VIN = GND 

lep= 10MHz FCT2xxxT - 0.6 2.2 
50% Duty Cycle 

OEA or OEB = GND VIN = 3.4V FCTxxxT - 2.0 5.5 

One Bit Toggling VIN = GND FCT2xxxT 1.1 4.2 
at Ii = 5MHz 
50% Duty Cycle 

Vee = Max. VIN = Vee FCTxxxT - 3.8 7.3(5) 

Outputs Open VIN = GND 

lep= 10MHz FCT2xxxT - 1.5 4.0(5) 

50% Duty Cycle 

OEA or OEB = GND VIN = 3.4V FCTxxxT - 6.0 16.3(5) 

Eight Bits Toggling VIN= GND FCT2xxxT - 3.8 13.0(5) 

at Ii = 2.5MHz 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specilied under Electrical Characteristics lor the applicable device type. 
2. Typical values are at Vcc = 5.DV, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived lor use in Total Power Supply Calculations. 
5. Values lor these conditions are examples 01 the Icc lormula. 7hese limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IiNPVTS + IDYNAMIC 

Ic = Icc + "'Icc DHNT + Iceo (lcP/2 + liNi) 
Icc = Quiescent Current 
"'Icc = Power Supply Current lor a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency lor Register Devices (Zero lor Non-Register Devices) 
Ii = Input Frequency 
Ni = Number 01 Inputs at II 
All currents are in milliamps and all Irequencies are in megahertz. 

6.1 

Unit 

mA 

mAl 
MHz 

mA 

2629tbl09 
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IDT29FCT52AT/BT/CT/DT, IDT29FCT/2052ATIBT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
29FCT52AT/53AT 29FCT52BT/53BT 

29FCT2052AT 29FCT2052BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.!2) Max. Unit 
tPLH Propagation Delay CL=SOpF 

2.0 10.0 2.0 11.0 2.0 7.S 2.0 8.0 
tPHL CPA, CPB to An Bn RL= soon ns 

tPZH Output Enable Time 
1.S 10.S 1.S 13.0 1.S 8.0 1.S 8.S 

OEA or OEB to An Bn 
ns 

tPZL 

tPHZ Output Disable Time 
1.S 10.0 1.S 10.0 1.5 7.5 1.S 8.0 

OEA or OEB to An Bn 
ns tpLZ 

tsu Set-up Time, HIGH or LOW 
2.S 2.S 2.5 2.S - - - - ns 

An Bn to CPA CPB 

tH Hold Time, HIGH or LOW 
2.0 2.0 1.5 1.S - - - - ns 

An Bn to CPA CPB 

tsu Set-up Time, HIGH or LOW 
3.0 3.0 3.0 3.0 

CEA, CEB to CPA, CPB - - - - ns 

tH Hold Time, HIGH or LOW 
2.0 2.0 2.0 2.0 

CEA, CEB to CPA, CPB 
- - - - ns 

tw Clock Pulse Width HIGH or 
3.0 3.0 3.0 3.0 LOW<3) - - - - ns 

2629 tbl10 

29FCT52CT/53CT 

29FCT2052CT 29FCT52DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.(2) Max. MinJ2) Max. Min.(2) Max. Min.!2) Max. Unit 

tPLH Propagation Delay CL= 50pF 
2.0 6.3 2.0 7.3 2.0 4.S - - ns 

tPHL CPA, CPB to An, Bn RL= soon 
tPZH Output Enable Time 

1.S 7.0 1.S 8.0 1.S S.6 - - ns 
tPZL OEA or OEB to An Bn 

tPHZ Output Disable Time 
1.S 6.S 1.S 7.S 1.S 4.3 - - ns 

tpLZ OEA or OEB to An Bn 

tsu Set-up Time, HIGH or LOW 
2.S 2.S 1.S - - ns - - -

An Bn to CPA CPB 

tH Hold Time, HIGH or LOW 
1.S 1.S 1.0 - - ns - - -

An, Bn to CPA, CPB 

tsu Set-up Time, HIGH or LOW 
3.0 3.0 2.0 ns 

CEA CEB to CPA CPB - - - - -
tH Hold Time, HIGH or LOW 

2.0 2.0 1.0 - ns 
CEA, CEB to CPA, CPB 

- - - -
tw Clock Pulse Width HIGH or 

3.0 3.0 3.0 - ns LOW(3) - - - -
NOTES: 2629tbl11 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. This parameter is guaranteed but not tested. 
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IDT29FCT52AT/BT/CTJDT. IDT29FCTI2052ATIBT/CT. IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTEREO TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

I-+<>+-~-t D.U.T. H-O+--.....--+ 

(}-e 7.0V 

500n 

50pF 500n 
RT ICL 

2629 drw 03 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~)--~~~~ - 3V 

tsu - OV 
TIMING ----- - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONzztTROL j) _ 3V 

PRESET 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2629 dlW 04 

3V 
1.5V 
OV 
VOH 

- 1.5V 
VOL 

OV 

2629 drw 06 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2629 Ink 12 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

6_1 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

ENABLE 

OUTPUT SWITCH 
NORMALLY OPEN HIGH 

NOTES: 

tw~1'5V 
1.5V 

'----
2629 drw 05 

DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 

OV 

2629 drw 07 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate::; 1.0MHz; tF ::; 2.5ns; tR ::; 2.5ns 
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IDT29FCT52AT/BT/CT/DT, IDT29FCTI2052ATIBT/CT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

XX 29FCT X xx 
Temp. Range Family Device Type 

xx 
Package 

x 
Process 

L:"'k Commercial 
MIL-STD-883, Class B 

P Plastic DIP 
D CERDIP 
E CERPACK 

L----------i L Leadless Chip Carrier 
SO Small Outline IC 
PY Shrink Small Outline Package 
Q Quarter-size Small Outline Package 

52AT Non-inverting Octal Registered Transceiver 
53AT Inverting Octal Registered Transceiver 
52BT 1-.. ____________ -1 53BT 

52CT 
53CT 
52DT 

L-_________________ --I' Blank High Drive 
I 20 Balanced Drive 

L-... ____________________ ~54 

74 

6.1 

-55°C to +125°C 
O°C to +70°C 

2629 drw 08 II 
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MULTILEVEL IDT29FCT520AT/BT/CT/DT 

~~ PIPELINE REGISTERS IDT29FCT521 AT/BT/CT/DT 

I Device Inc. 

FEATURES: 
• A, B, C and D speed grades 
• Low input and output leakage $1 flA (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = 0.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, SSOP, asop, CERPACK and 

LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IDT29FCT520AT/BT/CT/DT and IDT29FCT521ATI 

BT/CT/DT each contain four 8-bit positive edge-triggered 
registers. These may be operated as a dual 2-level or as a 
single 4-level pipeline. A single 8-bit input is provided and any 
of the four registers is available at the 8-bit, 3-state output. 

These devices differ only in the way data is loaded into and 
between the registers in 2-level operation. The difference is 
illustrated in Figure 1. In the IDT29FCT520AT/BT/CT/DT 
when data is entered into the first level (I = 2 or I = 1), the 
existing data in the first level is moved to the second level. In 
the IDT29FCT521AT/BT/CT/DT, these instructions simply 
cause the data in the first level to be overwritten. Transfer of 
data to the second level is achieved using the 4-level shift 
instruction (I = 0). This transfer also causes the first level to 
change. In either part 1=3 is for hold. 

00-07 

OCTAL REG. A1 

SO,S1 2 

The IDT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc, 
6.2 

2619 dlW 01 

YO-Y7 

APRIL 1994 

DSC-4215/4 
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IDT29FCT520ATIBT/CT/DT, 521 AT/BT/CTIDT 
MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

10 24 Vee 
INDEX (,)8 0 .... 

8.:::~z>rnrn 
11 2 23 80 

00 3 22 81 
01 4 P24-1 21 Yo 
02 5 024-1 20 Y1 
03 6 

8024-2 19 Y2 8024-7 
04 7 8024-8- 18 Y3 
05 8 & 17 Y4 
06 9 E24-1 16 Ys 

L....J LJ L...J I J L...J L....J L....J 

432,,282726 
D1 ]5 LJ 2S[ Yo 1 
D2 ]6 24[ Y1 
D3 ] 7 23[ Y2 
NC ] 8 l28-1 22 [ NC 

D4 ] 9 21 [ Y3 
D5 ] 10 20 [ Y4 

D6 ] 11 19[ Ys 
07 10 15 Y6 12 13 14 15 16 17 18 ,...,,...,.,,,,...,,...,,..., 

ClK 11 14 Y7 
GNO 12 13 OE 

.... ~ Cl u IW .... <0 2619 drw03 Cl.JZZO>->-
U0 

2619 drw02 

DIP/SOIC/SSOP/QSOP/CERPACK LCC 
'FCT520 only TOP VIEW TOP VIEW 

DEFINITION OF FUNCTIONAL TERMS REGISTER SELECTION 
Pin Names Description S1 So Register 

On Register input Port. 0 0 82 

elK Clock input. Enter data into registers on lOW- 0 1 81 
to-HIGH transitions. 1 0 A2 

10,11 Instruction inputs. See Figure 1 and in-
struction Control Tables. 

1 1 A1 

So, S1 Multiplexer select. Inputs either register A 1, A2, 
B1 or 82 data to be available at the output port. 

OE Output enable for 3-state output port. 

..... II 
Yn Register output port. 

2619 tbl 01 

DUAL 2-LEVEl SINGLE 4-LEVEL 

~ 0 0 ~ IDT29FCT520T 

A2 0 0 82 

1=2 1=1 

cb 0 0 cb 
IDT29FCT521T 

0 0 0 0 
1=2 1=1 

NOTE: 
1. I = 3 for hold. 

Figure 1. Data Loading in 2-Level Operation 2619 drw 04 
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IDT29FCT520AT/BT/CT/DT,521AT/BT/CT/DT 
MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) C APA C ITAN C E (TA = +25°C, f = 1.0MHz) 

Symbol Rating Commercial Military Unit Symbol Parameter(1) Conditions Typ. Max. Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V GIN Input VIN = OV 6 10 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee +0.5 Vee +0.5 

Callacitance 

GoUT Output VOUT=OV 8 12 
Capacitance 

NOTE: GND 

TA Operating o to +70 -55 to +125 °C 
1. This parameter is measured at characterization but not tested. 

Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temp_erature 

Pr Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2619 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended pertods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vee = 5.0V + 5%; Military: TA = -55°C to +125°C, VCC = 5.0V + 10% - -

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max. VI=2.7V - -
ilL Input LOW Current(4) Vee = Max. VI=0.5V - -
IOZH High Impedance(4) Vee = Max. Vo=2.7V - -
IOZl Output Current Vo=0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN = -18mA - -0.7 

los Short Circuit Current Vee = Max,!S), Va = GND -60 -120 

VOH Output HIGH Voltage Vee = Min. IOH =-5mA MIL. 2.4 3.3 

VIN = VIH or VIL IOH = -8mA COM'L. 

IOH=-12mA MIL. 2.0 3.0 

IOH = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL = 32mA MIL. - 0.3 

VIN = VIH or VIL IOl = 48mA COM'L. 

VH Input Hysteresis - - 200 

Icc Quiescent Power Vee = Max. - 0.01 
Supply Current VIN = GND or Vee 

NOTES: 

Max. 

-
0.8 

±1 

±1 

±1 

±1 

±1 

-1.2 

-225 

-

-

0.5 

-
1 

1. For conditions shown as Max. or Min., use approprtate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°e ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±5~A at TA = -55°C. 

6.2 

pF 

pF 

2S191nk 04 

Unit 

V 

V 

~A 

~ 

~ 

~ 
V 

mA 

V 

V 

mV 

mA 

2S19tb105 
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IDT29FCT520AT/BT/CTIDT, 521 AT/BT/CT/DT 
MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

dice Quiescent Power Supply Vee = Max. - 0.5 2.0 
Current, TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Current(4) Vee = Max., Outputs Open VIN= Vee - 0.15 0.25 
OE=GND VIN=GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max., Outputs Open VIN = Vee - 1.5 3.5 
fep = 10MHz VIN=GND 
50% Duty Cycle 
OE=GND 
One Bit Toggling VIN = 3.4V - 2.0 5.5 
at Ii =5MHz VIN=GND 

50% Duty Cycle 

Vee = Max., Outputs Open VIN = Vee - 3.8 7.3(5) 
lep = 10MHz VIN =GND 
50% Duty Cycle 
OE=GND 
Eight Bits Toggling VIN= 3.4V - 6.0 16.3(5) 

at Ii = 2.5MHz VIN=GND 

50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V); all other inputs at vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IOUIESCENT +IiNPUTS + IDYNAMIC 

Ic = Icc + "'Icc DHNT + ICCD (fcp/2 + fiNi) 
Icc = Quiescent Current 
"'Icc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL inputs at DH 
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero lor Non-Register Devices) 
Ii = Input Frequency 
Ni = Number 01 Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.2 

Unit 

mA 

mAl 
MHz 

mA 

2619 Ibl 06 
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IDT29FCT520ATIBT/CTIDT, 521AT/BT/CTIDT 
MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT520AT1521AT FCT520BT/521 BT 

Com' I. Mil. Com'l. Mil. 

Symbol Parameter Condition(1} Min.(2) Max. Min.!2} Max. Min.<2} Max. Min.(2} Max. Unit 

tPHL Propagation Delay CL= 50pF 
2.0 14.0 2.0 16.0 2.0 7.5 2.0 8.0 

tPLH ClKto Yn RL=500n 
ns 

tPHL Propagation Delay 
2.0 13.0 2.0 15.0 2.0 7.5 2.0 8.0 

tPLH SoorS1 to Yn 
ns 

tsu Set-up Time, HIGH or lOW 
5.0 6.0 2.5 2.8 

Dnto ClK 
- - - - ns 

tH Hold Time, HIGH or lOW 
2.0 2.0 2.0 2.0 

Dn to ClK 
- - - - ns 

tsu Set-up Time, HIGH or lOW 
5.0 6.0 4.0 4.5 

10 or 11 to ClK 
- - - - ns 

tH Hold Time, HIGH or LOW 
2.0 2.0 2.0 2.0 

10 or 11 to ClK 
- - - - ns 

tPHZ Output Disable Time 
1.5 12.0 1.5 13.0 1.5 7.0 1.5 7.5 

tpLZ 
ns 

tPZH Output Enable Time 
1.5 15.0 1.5 16.0 1.5 7.5 1.5 8.0 

tPZL 
ns 

tw Clock Pulse Width 
7.0 8.0 5.5 6.0 

HIGH or lOW 
- - - - ns 

2619 tbl 07 

FCT520CT/521CT FCT520DT/521DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1} Min.!2} Max. Min.<2} Max. Min.(2} Max. Min.(2} Max. Unit 

tPHL Propagation Delay CL= 50pF 
2.0 6.0 2.0 7.0 2.0 5.2 - - ns 

tPLH ClKto Yn RL= 500n 

tPHL Propagation Delay 
2.0 6.0 2.0 7.0 2.0 4.8 - - ns 

tPLH So orS1 to Yn 

tsu Set-up Time, HIGH or lOW 
2.5 2.8 1.5 - - - - - ns 

Dn to ClK 

tH Hold Time, HIGH or lOW 
2.0 2.0 1.0 

DntoClK 
- - - - - ns 

tsu Set-up Time, HIGH or lOW 
4.0 4.5 2.0 

10 or 11 to ClK 
- - - - - ns 

tH Hold Time, HIGH or lOW 
2.0 2.0 1.0 

loor 11 toClK 
- - - - - ns 

tPHZ Output Disable Time 
1.5 6.0 1.5 6.0 1.5 4.8 - - ns 

tPLZ 

tPZH Output Enable Time 
1.5 6.0 1.5 7.0 1.5 4.0 

tPZL 
- - ns 

tw Clock Pulse Width 
5.5 6.0 3.0 

HIGH or lOW(3) - - - - - ns 

NOTES: 2619tbl08 

1. See test circuit and waveforms. 
2. Minimum units are guaranteed but not tested on Propagation Delays. 
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT 
MULTILEVEL PIPELINE REGISTERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

H-<J+.....---l D.U.T. 1--+0+ ....... --4 

o---e 7.0V 

500n 

RT 
50pF soon 

rc L 

2619 dlW 05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~1'----':+--<:""""''''''''''"''7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL - OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET - 3V 
SYNCHRONOUS CONzztTROL II 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2619 drw 06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

2619 drwoa 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Orain 
Oisable Low Closed 

Enable Low 

All Other Tesls Open 

DEFINITIONS: 2619 Ink 09 

Cl= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~1'5V 
1.5V 

'----

2619 drw 07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN HIGH OV 

2619 drw 09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate 5 1 .OMHz; tF 5 2.5ns; tR 5 2.Sns 
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IDT29FCT520ATIBT/CTIDT,521AT/BT/CT/DT 
MULTILEVEL PIPELINE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

XX 29FCT X 
=Te-m-p-e-ra-:t-ur-e 

Range 
Family 

xx x 
Device Type Package 

x 
Process 

IL-----il ~Iank Commercial 
MIL-STD-883, Class B 

P Plastic DIP 
D CERDIP 
L Leadless Chip Carrier 

'------------i SO Small Outline IC 
PY Shrink Small Outline Package 
E CERPACK 
Q Quarter-size Small Outline Package 

520AT Multilevel Pipeline Register 
521AT Multilevel Pipeline Register 
520BT 

"---___________ --1 521BT 
52DCT 
521CT 
520DT 
521DT 

J Blank High Drive 
'--------------------1

1 

2 Balanced Drive 

'--------------------------1J 54 -55°C to +125°C 
1 74 DOC to +7DoC 

6.2 
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FAST CMOS IDT54n4FCT138T/AT/CT ~t;) 1-0F-8 DECODER 
WITH ENABLE 

Integrated Device Technology. Inc. 

FEATURES: 
• Std., A and C speed grades 
• Low input and output leakage ~1~ (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, asap, CERPACK and 

LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

IT7 IT6 ITs IT. IT3 IT2 

The lOT logo is a registered trademark of Integrated DevIce Technology, Inc. 

0", 

DESCRIPTION: 
The IDT54f74FCT138T/AT/CT are 1-of-8 decoders built 

using an advanced dual metal CMOS technology. The IDT541 
74FCT138T IAT ICT accepts three binary weighted inputs (AD, 
A1, A2) and, when enabled, provides eight mutually exclusive 
active LOW outputs (00-07). The IDT54f74FCT138T/AT/CT 
features three enable inputs, two active LOW (E1, E2) and one 
active HIGH (E3). All outputs will be HIGH unless E1 andE2 are 
LOW and E3 is HIGH. This multiple enable function allows 
easy parallel expansion of the device to a 1-of-32 (5 lines to 
32 lines) decoder with just four IDT54f74FCT138T/AT/CT 
devices and one inverter. 

rro 

2570 drw01 

PIN CONFIGURATIONS 

AD Vcc 

A1 2 
P16-1 

00 
A2 3 016-1 14 01 
E1 4 8016-1 13 02 
E2 5 8016-7 12 03 
E3 6 

& 
11 04 E16-1 

07 7 10 aS 
GND 8 9 as 

DIP/sOIC/QSOP/CERPACK 

INDEX 

A2 :] 4 
E, :] 5 

NC :] 6 
E2 :] 7 
E3 :] 8 

TOP VIEW 

u 
.;;: it §:L~ 18 
I I I I I 

" " 
, 

'-' '-' , ' ............ 
3 2 :...J 20 19 

1 

L20-2 

9 10111213 
r"""""I ~ ......, r-1 1""""""1 
I I I I I I I II I 

LCC 
TOP VIEW 

18[: 

17[: 

16[: 

15[: 

14[: 

2570 drw 02 

2570 drw 03 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1995 

©1995 Integrated Device Technology. Inc. 6.3 DSC-42'315 
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IDT54174FCT138T/AT/CT 
FAST CMOS 1·0F·8 DECODER·WITH ENABLE 

PIN DESCRIPTION 
Pin Names Descriation 

Arr-A2 Address Inputs 

E1. E2 Enable Inputs (Active LOW) 

E3 Enable Input (Active HIGH) 

0rr-07 Outputs (Active LOW) 

2570 tbl 01 

FUNCTION TABLE 

Intuts 

E1 Ez E3 Ao A1 A2 00 

H X X X X X H 
X H X X X X H 
X X L X X X H 

L L H L L L L 
L L H H L L H 
L L H L H L H 
L L H H H L H 

L L H L L H H 
L L H H L H H 
L L H L H H H 
L L H H H H H 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

Pr Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2570 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Outputs 

01 02 03 04 05 06 07 

H H H H H H H 
H H H H H H H 
H H H H H H H 

H H H H H H H 
L H H H H H H 
H L H H H H H 
H H L H H H H 

H H H L H H H 
H H H H L H H 
H H H H H L H 
H H H H H H L 

2570 tbl 02 

CAPACITANCE (TA = +25°C f = 1 OMHz) . 
Symbol Parameter{l) Conditions Tva. Max. Unit 
GiN Input VIN = OV 6 10 pF 

Capacitance 

CoUT Output VOUT=OV 8 12 pF 
Capacitance 

NOTE: 2570 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT5417 4FCT138TI AT/CT 
FAST CMOS 1-0F-8 DECODER-WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 

C . I T C C V V MT ommercla: A= 00 to +700 , cc = 5.0 +5%; Iitary: T A = -550 C to +1250 CV , CC= 5.0 V +10% 

Symbol Parameter Test Conditions(l) Min. Typ.(2) Max. Unit 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - - V 

VIL Input LOW Level Guaranteed Logic LON Level - - O.B V 

IIH Input HIGH Current(4) Vcc = Max. VI = 2.7V - - ±1 IlA 
IlL Input LOW Current(4) Vcc = Max. VI = 0.5V - - ±1 IlA 
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - - ±1 IlA 
VIK Clamp Diode Voltage Vee=Min.,IN=-1BmA - -0.7 -1.2 V 

los Short Circuit Current Vee = Max. (3), Vo = GND -60 -120 -225 mA 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 2.4 3.3 - V 
VIN = VIH or VIL 10H = -BmA COM'L. 

10H = -12mA MIL. 2.0 3.0 - V 
10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L = 32mA MIL. - 0.3 0.5 V 
VIN - VIH or VIL 10L = 4BmA COM'L. 

VH Input Hysteresis - - 200 - mV 

lee Quiescent Power Supply Current Vee = Max. - 0.01 1 mA 
VIN - GND or Vee 

NOTES: 2570 tbl 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25'C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±5~A at TA = -55'C. 
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IDT54174FCT138T/AT/CT 
FAST CMOS 1·0F-8 DECODER·WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
SYmbol Parameter Test Conditions(1) Min. TVD.(2) Max. 

81ee Quiescent Power Supply Current Vee = Max. - 0.5 2.0 
TTL Inputs HIGH VIN = 3.4V(3) 

leep Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.15 0.3 

Outputs Open VIN= GND 

One Bit Toggling 

50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 1.5 4.0 

Outputs Open VIN =GND 

Toggle 'E\ E2 or E3 

50% Duty Cycle VIN =3.4V - 1.8 5.0 

fo= 10MHz VIN =GND 

One Input and 

One Output Toggling 
NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ie = laulEseENT + IiNPUTS + I DYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (foNo) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fo = Output Frequency 
No = Number of Outputs at fo 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT138T FCT138AT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(1) Min.(2) Max. Min.(') Max. Min.(2) Max. Min.c2) Max. 

tPLH Propagation Delay CL=50pF 1.5 9.0 1.5 12.0 1.5 5.B 1.5 7.B 

tPHL An to 5n RL= 500n 

tPLH Propagation Delay 1.5 9.0 1.5 12.5 1.5 5.9 1.5 B.O 

tPHL El or E2to 5n 

tPLH Propagation Delay 1.5 9.0 1.5 12.5 1.5 5.9 1.5 B.O 

tPHL E3to 5n 
NOTES: 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 

6.3 

FCT138CT 

Com'l. Mil. 

Min.(2) Max. Min.(2) Max. 

1.5 5.1 1.5 6.0 

1.5 5.2 1.5 6.1 

1.5 5.2 1.5 6.1 

Unit 

mA 

mN 
MHz 

mA 

2570 tbl 06 

Unit 

ns 

ns 

ns 

2570 tbl 07 
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IDT54n4FCT138T/AT/CT 
FAST CMOS 1·0F·8 DECODER·WITH ENABLE 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

Your 

H-<* ..... --1 D.U.T. H-o-J_.---+ 

0-.7.0V 

soon 

SOpF soon 
Rr ICL 

2570 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA zxtl---n-......,.......,..~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET - 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET' - 3V 
SYNCHRONOUS CONxxtTROL ') 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2570 drw 05 

3V 
l.SV 
OV 

VOH 
- 1.SV 

VOL 

2570 drw 07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2570 tbl 08 

CL= Load capacitance: includes jig and probe capacitance. 
Rr = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW.HIGH.LOW=t-~ 1 SV PULSE -- . 

HIGH.LOW.HIGH tw __ l.SV 
PULSE __ 

6.3 

2570 drw06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN HIGH OV 

2570 dlW 08 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate:;; 1 .0MHz; tF :;; 2.5ns; tR :;; 2.5ns 

5 



IDT54174FCT138T/AT/CT 
FAST CMOS 1-0F-8 DECODER-WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT ...-_X_X,.,...._ FCT ..... _X-;.,....-
Temp. Range Family 

XXXX 
Device Type 

x 
Package 

x 
Process 

Y:lank 

P 
D 

1..-------1 SO 
E 
L 
Q 

1138T 
'-----------11 138AT 

138CT 

I I Blank 

~ ________________ --I154 
174 

6.3 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
CERPACK 
Leadless Chip Carrier 
Quarter-size Small Outline Package 

1-01-8 Decoder 

High Drive 

-55°C to +125°C 
O°C to +70°C 

2570 drw09 
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~~ FAST CMOS DUAL IDT54/74FCT139T/AT/CT 

1-0F-4 DECODER 
WITH ENABLE 

.. "",~.",,,,J Device ~ Inc. 

FEATURES: 
• Std., A and C speed grades 
• Low input and output leakage ::;1/lA (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, asap, CERPACK and 

LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

Ea AOa Ala 

OOa ala 02a 03a OOb alb 02b 

AOb Alb 

03b 

2566 dow 01 

The IDT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The IDT54174FCT139T/AT/CT are dual 1-of-4 decoders 

built using an advanced dual metal CMOS technology. These 
devices have two independent decoders, each of which 
accept two binary weighted inputs (Ao-A 1) and provide four 
mutually exclusive active LOW outputs (00-(53). Each de­
coder has an active LOW enable (E). When E is HIGH, all 
outputs are forced HIGH. 

PIN CONFIGURATIONS 

Ea Vcc 

AOa 2 15 Eb 
P16-1 

Ala 3 016-1 14 AOb 

OOa 4 S016-1 13 Alb 

01a 5 S016-7 12 COb 

02a 6 
& 

11 01b E16-1 
C3a 7 10 02b 

GND 8 9 03b 

DIPISOIC/QSOP/CERPACK 

INDEX 

Ala :J 4 
Ooa :J 5 

NC :J 6 
ella :] 7 

02a :] 8 

TOP VIEW 

~ ILfl 
() 

() 

Z g,Lfj 
I II II II " I 
tr.-I~II~......, 

3 2 l..J 20 19 
1 18[: 

17[: 

L20-2 16[: 

15[: 

14[: 
9 10111213 

......, ......, r-t ,...., ....., 
I II I I I'll I 

CUFI..c 
18 ~ z 10 18 

LCC 
TOP VIEW 

AOb 

Alb 

NC 

OOb 

Olb 

2566 dow 02 

2566 drw 03 

APRIL 1994 

©1995 Integrated Device TeChnology, Inc. 6.4 DSC-421813 
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IDT54174FCT139T/AT/CT 
FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(l) PIN DESCRIPTION 
Symbol RatinQ Commercial Military Unit Pin Names Description 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V AO,A1 Address Inputs 

with Respect to 
GND E Enable Input (Active LOW) 

VTERM(S) Terminal Voltage -0.5 to -0.5 to V Oo-Os Outputs (Active LOW) 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

2566 tbl 01 

TA Operating Oto +70 -55 to +125 °C FUNCTION TABLE(l) 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

Inputs Out uts 

E Ao Al 00 01 02 03 

TSTG Storage -55 to +125 -65 to +150 °C H X X H H H H 

Temperature L L L L H H H 

Pr Power Dissipation 0.5 0.5 W L H L H L H H 

lOUT DC Output -60 to +120 -60 to +120 mA L L H H H L H 
Current L H H H H H L 

NOTES: 2566 Ink 03 
NOTE: 2566 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any otherconditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

1. H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care 

CAPACITANCE (TA = +25°C f = 1 OMHz) , 

SYmbol Parameter(l) Conditions Typ. Max. Unit 

2. Input and Vee terminals only. CIN Input VIN =OV 6 10 
3. Outputs and 1/0 terminals only. Capacitance 

GoUT Output VOUT= OV 8 12 
Capacitance 

NOTE: 
1. This parameter is measured at characterization but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, VCC = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc= 5.0V + 10% - -

Symbol Parameter Test Conditions(l) Min. Typ.l2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic ISJ.N Level - -
IIH Input HIGH Current(4) Vcc = Max. VI = 2.7V - -
IlL Input LOW Current(4) Vcc = Max. VI = 0.5V - -
II Input HIGH Current(4) Vcc = Max., VI = Vcc (Max.) - -
VIK Clamp Diode Voltage Vcc = Min., IN=-18mA - -0.7 

los Short Circuit Current vcc = Max.(S), Vo= GND -60 -120 

VOH Output HIGH Voltage Vcc = Min. 10H = -6mA MIl. 2.4 3.3 
VIN = VIH or VIL 10H = -SmA COM'l. 

10H = -12mA MIl. 2.0 3.0 
10H = -15mA COM'L. 

VOL Output LOW Voltage Vcc= Min. 10L = 32mA MIl. - 0.3 
VIN = VIH or VIL 10L = 48mA COM'l. 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vcc=Max. - 0.Q1 
VIN = GND or Vcc 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = S.OV, +25°C ambient and maximum loading. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±Sj1A at TA = -55°C. 

6.4 

Max. 

-
0.8 

±1 

±1 

±1 

-1.2 

-225 

-

-

0.5 

-
1 

pF 

pF 

2566 Ink 04 

Unit 

V 

V 

j.tA 

j.tA 

j.tA 

V 

mA 

V 

V 

V 

mV 

mA 

2566 tbl 05 
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IDT54174FCT139T/AT/CT 
FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Condltions(l) Min. TVDJ2) Max. Unit 

I1lee Quiescent Power Supply Current Vee = Max. - 0.5 2.0 mA 
TTL Inputs HIGH VIN = 3.4V(3} 

ICCD Dynamic Power Supply Vee = Max. VIN = Vee - 0.15 0.3 mAl 
Current(4} Outputs Open VIN=GND MHz 

One Bit Toggling 

50% Dutv Cvcle 

Ie Total Power Supply Current(S} Vee = Max. VIN = Vee - 1.5 4.0 mA 

Outputs Open VIN =GND 

fo= 10MHz 

50% Duty Cycle VIN =3.4V - 1.8 5.0 

One Input and VIN =GND 

One Output Toaalina 

Vee = Max. VIN = Vee - 3.0 7.0(5} 

Outputs Open VIN =GND 

fo= 10MHz 

50% Duty Cycle VIN = 3.4V - 3.5 9.0(5} 

One Input Toggling VIN=GND 

on Each Decoder 

Two Outputs Toggling 

NOTES: 2566 tbl 06 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + ~Icc DHNT + Icco (foNo) 
Icc = Quiescent Current 
~Icc = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fo = Output Frequency 
No = Number of Outputs at fo 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT139T FCT139AT 

Com'l. Mil. Com'l. Mil. 

Parameter Description Condition(1) MinP) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. 

tPLH Propagation Delay CL= 50pF 1.5 9.0 1.5 12.0 1.5 5.9 1.5 7.8 

tPHL Aoor A1 to On RL= soon 
tPLH Propagation Delay 1.5 8.0 1.5 9.0 1.5 5.5 1.5 7.2 

IPHL EloOn 
NOTES: 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 

6.4 

FCT139CT 

Com'l. Mil. 

Min.(2) Max. Min.(2) Max. Unit 

1.5 5.0 1.5 6.2 ns 

1.5 4.8 1.5 5.8 ns 

2566 tbt 07 
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IDT54174FCT139T/AT/CT 
FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

,...-----, VIN VOUT 

1-+<*....--1 D.U.T.l-to-j-~---+ 

SOpF soon 
RT ICL 

2566 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ~l--~~~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET-------- , - 3V 
SYNCHRONOUS CONzxtTROL 'l 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2586 drw 05 

3V 
1.SV 
OV 

VOH 
- 1.SV 

VOL 

3V 

2566 dlW 07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test SWitch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2566 Ink 08 

CL= Load capacitance: includes jig and probe capac~ance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW=} ~ 1SV PULSE -- . 

HIGH-LOW-HIGH tw __ 1.SV 
PULSE __ 

2566 drw 06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

l.SV 

OV 

3.SV 

VOL 

VOH OUTPUT SWITCH NORMALLY OPEN HIGH 
OV 

2566 drw 08 
NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF';; 2.5ns; IR ,;; 2.5ns 
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IDT54174FCT139T/AT/CT 
FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT",---...:..X:;,;X~_ 
Temp. Range 

FCT -..,....:X..:...".._ 
Family 

XXXX 
Device Type 

x 
Package 

x 
Process 

y~lank 
P 
D 
SO 

'---------i L 

E 
Q 

1 139T 
~ ____________________ ~139AT 

1139cT 

L--______________________________ ~I Blank 
I 

~ __________________________________ ~154 

174 

6.4 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Quarter-size Small Outline Package 

Dual 1-01-4 Decoder 

High Drive 

-55°C to +125°C 
O°C to +70°C 

2566 drw09 
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FAST CMOS IDT54174FCT151T/AT/CT 

a-INPUT MULTIPLEXER 

Integrated Device Technology. Inc. 

FEATURES: 
• Std., A, and C speed grades 
• Low input and output leakage :'>1!lA (max.) 
• CMOS power levels 
• True TIL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Power off disable outputs permit "live insertion" 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, CERPACK and LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

82 81 80 E 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT54174FCT151 T/AT/CT are high-speed 8-input mUl­

tiplexers built using an advanced dual metal CMOS technol­
ogy. They select one bit of data from up to eight sources under 
the control of three select inputs. Both assertion and negation 
outputs are provided. 

ThelDT54174FCT151T/AT/CThasacommonActive-LOW 
enable (E) input. When E is LOW, data from one of eight inputs 
is routed to the complementary outputs according to the 3-bit 
code applied to the Select (SO-S2) inputs. A common appli­
cation of the 'FCT151 is data routing from one of eight 
sources. 

z 

z 

2635 dlW 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1994 

@1995IntegratedDeviceTechnology, Inc. 6.5 DSc-4212/3 
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IDT54174FCT151T/AT/CT 
FAST CMOS a-INPUT MULTIPLEXER 

PIN CONFIGURATIONS 

13 VCC 

12 2 15 14 

11 3 P16-1 14 15 

10 4 016-1 13 Ie 

Z 5 
S016-1 

12 17 

Z 
& 

6 E16-1 11 So 

E 7 10 SI 

GND 8 9 S2 

DIP/SOIC/CERPACK 
TOP VIEW 2635 drw02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2635 Ink 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliabil~y. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and 110 terminals only. 

C P C A A ITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions Typ. Max. Unit 

CIN Input VIN = OV 6 10 pF 

Capacitance 

GoUT Output VOUT= OV 8 12 pF 

Capacitance 
NOTE: 26351nk 02 

1. This parameter is measured at characterization but not tested. 

6.5 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

11 :J 4 
10 :J 5 

NC :J 6 
Z :]7 
Z :1 8 

() 
u 
u 

.:!: ~ ~ z > 
I I ,,1 " " 

, 
'-' '-' , ' .............. 
3 2 :.J 20 19 

1 

L20-2 

9 1011 12 13 
,-, .--. r""'I ,...., ,..-, 

I II II II " I 

LCC 
TOP VIEW 

18[: 

17[: 
16[: 

15[: 

14[: 

PIN DESCRIPTION 

15 
Ie 

NC 

17 

So 

Pin Names DescriDtion 

10 - 17 Data Inputs 

So- S2 Selects Inputs 

E Enable Input (Active LOW) 

Z Data Output 

Z Inverted Data Output 

FUNCTION TABLE(1) 

2635 dIW03 

Inputs Outputs 

52 51 So E Z Z 

X X X H L H 
L L L L 10 10 
L L H L It 11 
L H L L 12 i2 
L H H L 13 13 
H L L L 14 14 
H L H L 15 15 
H H L L Ie Ie 
H H H L 17 i7 

NOTE: 26351b104 

1. H = HIGH Voltage Level, L = LOW VoHage Level, X = Don't care, Z = 
High Impedance. 
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IDT54174FCT151T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vcc= 5.0V + 10% -

Sxmbol Parameter Test Conditions(1) Min. Tvp.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input.LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max. VI=2.7V - -
IlL Input LOW Current(4) Vee = Max. VI = 0.5V - -
lozH High Impedance Output Current(4) Vcc=Max. Vo = 2.7V - -
IOZL Vo = 0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min.,IN=-lSmA - -0.7 

los Short Circuit Current Vee = Max,!3), Vo= GND -60 -120 

VOH Output HIGH Voltage Vcc=Min. IOH = -6mA MIL. 2.4 3.3 

VIN = VIH or VIL 10H = -SmA COM'L. 

IOH = -12mA MIL. 2.0 3.0 

10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL = 32mA MIL. - 0.3 

VIN = VIH or VIL 10L = 4SmA COM'L. 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max. - 0.01 
VIN = GND or Vee 

NOTES. 
1. For condHions shown as MaX. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient and maximum loading. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The testlimH for this parameter is ±511A at TA = ·55°C. 

6.5 

Max. Unit 

- V 

O.S V 

±1 IlA 
±1 IlA 
±1 IlA 
±1 

20 IlA 
-1.2 V 

-225 mA 

- V 

- V 

0.5 V 

- mV 

1 mA 

2635 tbl 05 
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IDT54n4FCT151T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 

Svmbol Parameter Test Conditions(l) Min. Typ.(2) Max. Unit 

!l.lee 
QuiescentPower Supply Current Vee = Max. 

0.5 2.0 rnA 
TIL Inputs HIGH VIN = 3.4V<3) 

-

leCD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.15 0.25 mAl 

Outputs Open VIN =GND MHz 

EorOE=GND 

One Bit Toggling 

50% Duty Cycle 

Ie Total Power Supply Current(S) Vee = Max. VIN = Vee - 3.2 6.5 mA 

Outputs Open VIN= GND 

Ii = 10MHz 

50% Duty Cycle VIN =3.4V - 3.5 7.5 

EorOE= GND VIN =GND 

One Input TOQQlinQ 
NOTES: 2635 tbl 06 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25'C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + L\lcc DHNT + ICCD (fcPl2 + fiNo) 
Icc = Quiescent Current 
L\lcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
t = Input Frequency 
No = Number of Inputs at t 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
IDT54174FCT151T IDT54174FCT151AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1 ) Min.(2) Max. Min.(2) Max. Min.(2) Max. Mln.(2) Max. 

tPLH propagation Delay CL=50pF 
1.5 9.0 1.5 10.0 1.5 6.6 1.5 7.4 

SNtoZ tPHL RL=500n 

tPLH propagation Delay 
1.5 10.5 1.5 11.5 1.5 6.8 1.5 7.6 

tPHL SNtoZ 

tPLH propagation Delay 
1.5 7.0 1.5 7.5 1.5 5.6 1.5 6.3 

tPHL EtoZ 

tPLH Propagation Delay 
1.5 9.5 1.5 11.0 1.5 5.8 1.5 6.6 

EtoZ tPHL 

tPLH propagation Delay 
1.5 6.5 1.5 7.5 1.5 5.2 1.5 5.8 

INtoZ tPHL 

tPLH Propagation Delay 
1.5 7.5 1.5 9.0 1.5 5.5 1.5 6.1 

tPHL INtoZ 

NOTES: 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 

6.5 

IDT54174FCT151 CT 

Com'l. Mil. 

Min.(2) Max.' Mln.(2) Max. Unit 

1.5 5.6 1.5 6.2 ns 

1.5 5.8 1.5 6.5 ns 

1.5 4.8 1.5 5.4 ns 

1.5 5.0 1.5 5.7 ns 

1.5 4.4 1.5 4.9 ns 

1.5 4.7 1.5 5.2 ns 

2635 tbl 07 
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IDT54174FCT151T/AT/CT 
FAST CMOS 8-INPUT MULnPLEXER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

1--t<J+-...--i D.U.T. 1-+0+ ...... --. 

RT 

o-e 7.0V 

500n 

2635 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~1--"""""~ ______ 7 - 3V 

ISU - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRON~R~~~NZ&t ... T,R~O~L~---'11l_+-"""""~ ______ 7 _ 3V 

CLEAR 1.5V 
CLOCK ENABLE IS OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2635 drw05 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 

2635 drw07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2635 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZO\JT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=f-~ 15V PULSE -- . 

HIG",-OW-H'GH _ \W __ 1.5V 
PULSE __ 

2635 drw06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH OUTPUT SWITCH NORMALLY OPEN HIGH 
OV 

2635 drwOB 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate ~ 1.0MHz; tF ~ 2.5ns; tR ~ 2.5ns 
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IDT54174FCT151T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT ~-.:..:XX",:-_ FCT_--,-X,--_ 
Temp. Range Family 

XXXX 
Device Type 

x x 
Package Process 

y~lank 
P 
D 

L..-------i SO 
L 
E 

1
151T 

~----------~1151AT 
151CT 

L..----------------li Blank 

~ ______________________________ --4154 

174 

6.5 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 

8-lnput Multiplexer 

High Drive 

-55°C to +125°C 
DOC to +7DoC 

2635 drw09 
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FAST CMOS 
QUAD 2-INPUT 
MULTIPLEXER 

IDT5417 4FCT157T/AT/CTIDT 
IDT54174FCT257T/AT/CTIDT 

Integrated DevIce Technology. Inc. 

FEATURES: 
• Std., A, C and D speed grades 
• Low input and output leakage ~1 ~ (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs {-15mA IOH, 48mA loL} 
• Power off disable outputs permit "live insertion" 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, asop, CERPACK and LCC 

packages 

FUNCTIONAL BLOCK DIAGRAM 

s 

118 -110 ---l-...!-t:!::::!::::t:::jU 

108-100 ---t±a:t:=t:::!~~~~rJ 
ze-Zo 

11A --~U:t:I:==U 
I ZA 

lOA L_ I 
I I'--------------.J 

257 Only 1-
10E I L ______________ ~ 

2537 drw 01 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
TheIDT54174FCT157T/AT/CTIDTandIDT54174FCT257T1 

AT/CT/DT are high-speed quad 2-input multiplexers built 
using an advanced dual metal CMOS technology. Four bits 
of data from two sources can be selected using the common 
select input. The four buffered outputs present the selected 
data in the true (non-inverting) form. 

The IDT54174FCT157T/AT/CT/DT has a common, active­
LOW, enable input. When the enable input is not active, all 
four outputs are held LOW. A common application of 'FCT157T 
is to move data from two different groups of registers to a 
common bus. Another application is as a function generator. 
The 'FCT157T can generate any four of the 16 different 
functions of two variables with one variable common. 

The IDT54174FCT257T/AT/CT/DT has a common Output 
Enable (OE) input. When OE is HIGH, all outputs are switched 
to a high-impedance state allowing the outputs to interface 
directly with bus-oriented systems. 

PIN CONFIGURATIONS 

5 Vce 
lOA 2 E orOE' 
11A 3 P16-1, loc D16-1, 
ZA 4 5016-1, l1e 
lOB 5 5016-7 Ze 
11B 6 & 100 
ZB 7 E16-1 110 

GND 8 Zo 

2537 drw02 

DIP/sOIC/QSOP/CERPACK 

INDEX 

11A ] 4 
ZA ] 5 

NC ] 6 
lOB ] 7 

I1B ] 8 

TOP VIEW 

I~ 
« USe; 
.EUlZ>IUJ 

L....I L.....I I I L....J L-I 

3 2 I 12019 
l' 18 [ 

L20-2 17 [ 
16 [ 
15 [ 
14 [ 

9 1011 1213 
r-1 r-. r-1 r1 r-J 

<DOUCC 
N Z ZN Z 

C) 

LCC 
TOP VIEW 

• E for FCT157. OE for FCT257. 

loe 
l1e 
NC 
Ze 
100 

2537 drw 03 
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@1995Integrated Device Technology, Inc. &.& DSC-422114 
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IDT54174FCT157T/AT/CTIDT,IDT54174FCT257T/AT/CT/DT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER 

PIN DESCRIPTION 
Pin Names Description 

IOA-loo Source 0 Data Inputs 

I1A-110 Source 1 Data Inputs 

E Enable Input (Active LOW)-FCT157T 

OE Output Enable (Active LOW)-FCT257T 

S Select Input 

ZA-Zo Outputs 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 
Inputs Output ZN 

E/oE S 10 11 157 257 

H X X X L Z 

L H X L L L 

L H X H H H 

L L L X L L 

L L H X H H 

2537 tbt 01 NOTE: 2537 tbl 02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 DC 

Temperature 

TBIAS Temperature -55 to +125 -65 to +135 DC 

Under Bias 

TSTG Storage -55 to +125 -65 to +150 DC 

Temperature 

Pr Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2537 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and 110 terminals only. 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

CAPACITANCE (TA = +25°C f = 1 OMHz) , 
Symbol Parameter<l) Conditions Typ. 

CIN Input VIN =OV 6 
Capacitance 

GoUT Output VOUT=OV 8 
CtiQacitance 

NOTE: 

Max. Unit 

10 pF 

12 pF 

2537 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54n4FCT157T/AT/CTIDT,IDT54n4FCT257T/AT/CTIDT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions(1 ) Min. Typ.(2) 

V,H Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current\~1 Vce= Max. VI=2.7V - -
ilL Input LOW Current(4) Vec= Max. VI=0.5V - -
10ZH High Impedance Output\4) Vce= Max. Vo =2.7V - -
10ZL Current Vo = 0.5V - -
II Input HIGH Current(4) Vec = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN = -18mA - -0.7 

los Short Circuit Current Vee = MaxP), Vo = GND -so -120 

VOH Output HIGH Voltage Vec= Min. 10H = -SmA MIL. 2.4 3.3 

VIN = VIH or VIL 10H = -SmA COM'L. 

10H = -12mA MIL. 2.0 3.0 

10H = -15mA COM'L. 

VOL Output LOW Voltage Vce= Min. IOL = 32mA MIL. - 0.3 

VIN = VIH or VIL IOL = 4BmA COM'L. 

10FF Input/Output Power Off Vce = OV, VIN or Vo::; 4.5V - -
Leakage(5) 

VH Input Hysteresis - - 200 

Ice Quiescent Power Supply Vee = Max. - 0.Q1 

Current VIN = GND or Vee 

NOTES: 

Max. 

-
0.8 

±1 

±1 

±1 

±1 

±1 

-1.2 

-225 

-

-

0.5 

±1 

-
1 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25"C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±51LA at TA = -55"C. 
5. This parameter is guaranteed but not tested. 

6.6 

Unit 

V 

V 

!LA 

!LA 
!LA 

!LA 
V 

mA 

V 

V 

V 

!LA 

mV 

mA 

2537 tbl 05 
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IDT54174FCT157T/AT/CT/DT,IDT54n4FCT257T1AT/CTIDT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 
~Icc Quiescent Power Supply Current Vee = Max. - 0.5 2.0 

TIL Inputs HIGH VIN = 3.4V(3) 

ICCD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.15 0.25 
Outputs Open VIN=GND 
EorOE=GND 
One Bit Toggling 
50% Duty Cycle 

Ic Total Power Supply Current(6) Vec= Max. VIN =Vce - 1.5 3.5 
Outputs Open VIN= GND 
10= 10MHz 
~O% Duty Cycle VIN =3.4V - 1.8 4.5 
Eor OE= GND VIN=GND 
One Bit Toggling 

VIN = Vee VIN =Vce - 1.5 3.5(5) 

Outputs Open VIN=GND 
10=2.5MHz 
50% Duty Cycle VIN = 3.4V - 2.5 7.5(5) 

EorOE=GND VIN=GND 
Four Bits Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 
5. Values for these conditions are examples of the Icc formula. These limns are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + Iceo (foNo) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
Iceo = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 
fo = Output Frequency 
No = Number of Outputs at fo 
All currents are in milliamps and all frequencies are in megahertz. 

6.6 

Unit 
mA 

mA/MHz 

mA 

2537tbl06 
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IDT54n4FCT157T/AT/CT/DT,IDT54n4FCT257T/AT/CT/DT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE - FCT157T/AT/CT/DT 
54n4FCT157T 54n4FCT157AT 

Com'l. Mil. Com' I. Mil. 

Svmbol Parameter Condition<1) Min.(2) Max. Min.!2) Max. MinP) Max. Min.(2) Max. Unit 

tPLH Propagation Delay IN to ZN CL= 50pF 1.5 6.0 1.5 7.0 1.5 5.0 1.5 5.8 ns 
tPHL RL= 500n 

tPLH Propagation Delay E to ZN 1.5 10.5 1.5 12.0 1.5 6.0 1.5 7.4 ns 
tPHL 

tPLH Propagation Delay S to ZN 1.5 10.5 1.5 12.0 1.5 7.0 1.5 8.1 ns 
tPHL 

2537 'bl 07 

54n4FCT157CT 54n4FCT157DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay IN to ZN CL=50pF 1.5 4.3 1.5 5.0 1.5 3.9 - - ns 
tPHL RL= 500n 

tPLH Propagation Delay E to ZN 1.5 4.8 1.5 5.9 1.5 4.4 - - ns 

tPHL 

tPLH Propagation Delay S to ZN 1.5 5.2 1.5 6.0 1.5 4.6 - - ns 

tPHL 
2537 tbl DB 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE - FCT257T/AT/CT/DT 
54n4FCT257T 54n4FCT257AT 

Com' I. Mil. Com'l. Mil. 

Sy_mbol Parameter Condition(1) Min.!2) Max. Min.(2) Max. Min,(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay IN to ZN CL = 50pF 1.5 6.0 1.5 7.0 1.5 5.0 1.5 5.8 ns 

tPHL RL= 500n 

tPLH Propagation Delay S to ZN 1.5 10.5 1.5 12.0 1.5 7.0 1.5 8.1 ns 

tPHL 

tPZH Output Enable Time 1.5 8.5 1.5 10.0 1.5 7.0 1.5 8.0 ns 
tPZL 

tPHZ Output Disable Time 1.5 6.0 1.5 8.0 1.5 5.5 1.5 5.8 ns 

tPLZ 
2537 'bl 09 

54n4FCT257CT 54n4FCT257DT 

Com'l. Mil. Com'\, Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.!2) Max. Unit 

tPLH Propagation Delay IN to ZN CL= 50pF 1.5 4.3 1.5 5.0 1.5 3.9 - - ns 
tPHL RL= 500n 

tPLH Propagation Delay S to ZN 1.5 5.2 1.5 6.0 1.5 4.4 - - ns 
tPHL 

tPZH Output Enable Time 1.5 6.0 1.5 6.8 1.5 4.4 - - ns 
tPZL 

tPHZ Output Disable Time 1.5 5.0 1.5 5.3 1.5 4.4 - - ns 
tPLZ 

NOTES: 2537 tbl10 

1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delay. 
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IDT54174FCT157T/AT/CTIDT,IDT54174FCT257T/AT/CTIDT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 0--.7.0V 

soon 
VOUT 

H<+-..--ID.U.T. Hot--.----; 

SOpF soon 

ICL RT 

2537 drw04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ~1'--""""":7'Oi::7'Oi:7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET - 3V 
CLEAR 1.SV 

ETC. - OV 

SYNCHRON~RUE~~NxxtTROL II - 3V 
CLEAR 1.SV 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2537 drw05 

3V 
1.SV 
OV 

VOH 
- 1.SV 

VOL 

2537 drw07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2537 Ink 11 

Cl= Load capacitance: includes jig and probe capacHance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

L~~IGH-LW =t ~ PULSE --

HIGH-LOW-HIGH tw __ 
PULSE . 

1.SV 

l.SV 

2537 drw 06 

6.6 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH OUTPUT SWITCH NORMALLY OPEN HIGH OV 

2537 dIW08 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF ,;; 2.5ns; tR ,;; 2.Sns 
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IDT54174FCT157T/AT/CT/DT.IDT54174FCT257T/AT/CT/DT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT X 

Temperature 
Range 

Family 

XXXX 
Device 
Type 

X X 
Package Process 

~~Ia"k 
P 
o 

L-____________ ~ SO 
L 
E 
Q 

157T 
257T 
157AT 
257AT 

L----------------------4 157CT 
257CT 
157DT 
257DT 

L---------------------------~l Blank 

L-______________________________________ ~54 
74 

6.6 

Commercial 
MIL-STD-883. Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Quarter-size Small Outline Package 

Quad 2-lnput Multiplexer 
Quad 2-lnput Multiplexer (3-state) 

High Drive 

-55°C to + 125°C 
O°C to +70°C 

2537 dlW 09 
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Integrated Device Technology. Inc. 

FAST CMOS 
SYNCHRONOUS 
PRESETTABLE 
BINARY COUNTERS 

IDT54n4FCT161T/AT/CT 
IDT54n4FCT163T/AT/CT 

FEATURES: 
• Std., A and C speed grades 
• Low input and output leakage $1J.lA (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, asop, CERPACK and LCC 

packages 

FUNCTIONAL BLOCK DIAGRAMS 

Po 

DESCRIPTION: 
The IDT54174FCT161T/163T, IDT54174FCT161 AT/163AT 

and IDT54174FCT161CT/163CT are high-speed synchro­
nous modul0-16 binary counters built using an advanced dual 
metal CMOS technology. They are synchronously preset­
table for application in programmable dividers and have two 
types of count enable inputs plus a terminal count output for 
versatility in forming synchronous mUlti-stage counters. The 
IDT54/74FCT161T/AT/CT have asynchronous Master Reset 
inputs that override all other inputs and force the outputs LOW. 
The IDT54174FCT163T/AT/CT have Synchronous Reset in­
puts that override counting and parallel loading and allow the 
outputs to be simultaneously reset on the rising edge of the 
clock. 

P3 

CET-~~~-+-----------r--~~------~-H------4-~------~----U-. 
: 163 
:ONLY 
:--, , r--------

I 
I 
I 
I 
I 
I 
I 

: 161 : 
IONLY: 
I-
I ' 
I : 
I ' 
I 
I 
I 
I 
: 00 
I 
I 
I 
I L ____ _ 

I 
I 

____ .9EI~lh~J 

00 

The IDT logo is a registered trademark of Integrated Device Technology, Inc. 

DETAIL 
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IDT54f74FCT161T/AT/CT,IDT54f74FCT163T1AT/CT 
FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS 

PIN CONFIGURATIONS 

*R 16 VCC 

CP 2 15 TC P16-1, 
Po 3 016-1, 14 00 
P1 4 S016-1, 13 01 
P2 5 S016-7 12 02 
P3 6 & 11 03 E16-1 

CEP 7 10 CET 
GND 8 9 PE 

2611 drw02 

DIP/SOIC/QSOP/CERPACK 

'MRfor'161 TOP VIEW 

'SRfor'163 

PIN DESCRIPTION 
Pin Names Description 

CEP Count Enable Parallel Input 

CET Count Enable Trickle Input 

CP Clock Pulse Input (Active Rising Edge) 

MR (,161) Asynchronous Master Reset Input (Active LOW) 

SR('163) Synchronous Reset Input (Active LOW) 

PO·3 Parallel Data Inputs 

PE Parallel Enable Input (Active LOW) 

00·3 Flip-Flop Outputs 

TC Terminal Count Output 

2611 tbl01 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Militar\, Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2611 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi· 
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +0.5V unless otherwise noted. 

2. Input and Vcc terminals only. 
3. Outputs and I/O terminals only. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

L...J L-J I I L......J L.....J 

3 2 I I 20 19 
Po ] 4 LJ 18 [ 00 1 
P1 ] 5 17[ 01 

NC ] 6 L20-2 16 [ NC 

P2 ] 7 15 [ 02 

P3 ] 8 14 [ 03 
9 1011 1213 

r-I rL ....., " r; 

a.. Cl 0IW tu 
~ffiZa..o 2611 drw03 

LCC 
TOP VIEW 

FUNCTION TABLE(2) 

'§Rt1) 
Action on the Rising 

PE eET CEP Clock Edge(s) 

L X X X Reset (Clear) 

H L X X Load (Pn-tOn) 

H H H H Count (Increment) 

H H L X No Change (Hold) 

H H X L No Change (Hold) 

NOTES: 2611 tbl02 

1. 163 only. 
2. H = HIGH Voltage Level, L = LOW Voltage Level, X = Don't Care. 

CAPACITANCE (TA= +25°C f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. Max. Unit 

CIN Input VIN =OV 6 10 pF 

CapaCitance 

GoUT Output VOUT= OV 8 12 pF 

CapaCitance 

NOTE: 2611 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT161T/AT/CT,IDT54174FCT163T/AT/CT 
FAST CMOS SYNCHRONOUS PRESETTABlE BINARY COUNTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level I COM'L(5) 2.0V -
I MIL 2.7V -

VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max. VI =2.7V - -
ilL Input LOW Current(4) Vce = Max. VI= 0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vec (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN=-1SmA - -0.7 

los Short Circuit Current Vee = Max,l3), Vo = GND -60 -120 

VOH Output HIGH Voltage Vec = Min. IOH = -6mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -SmA COM'L. 

10H = -12mA MIL. 2.0 3.0 
IOH = -15mA COM'L. 

VOL Output LOW Voltage Vec = Min. 10L= 32mA MIL. - 0.3 
VIN = VIH or VIL 10L= 4SmA COM'L. 

VH Input Hysteresis - - 200 

lec Quiescent Power Vec = Max. - 0.Q1 
Supply Current VIN = GND or Vcc 

NOTES: 

Max. 

-
-
O.S 

±1 

±1 

±1 

-1.2 

-225 

-

-

0.5 

-
1 

1. For condttions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25·C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±511A at TA = ·55·C. 
5. Clock pin requires a minimum VIH of 2.5V. 

6.7 

Unit 

V 
V 

V 

I!A 

I!A 

I!A 

V 

mA 

V 

V 

V 

mV 

mA 

2611 tbl05 

3 



IDT54174FCT161T1AT/CT, IDT54n4FCT163T/AT/CT 
FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

.1lcc Quiescent Power Supply Current Vec= Max. - 0.5 2.0 
TTL Inputs HIGH VIN = 3.4V(3) 

leeD Dynamic Power Supply Current (4) Vee = Max., Outputs Open VIN = Vee - 0.15 0.25 
Load Mode VIN=GND 
CEP = CET = PE = GND 
MR or SR = Vee 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current\~) Vee = Max., Outputs Open VIN= Vee - 1.5 3.5 
Load Mode VIN=GND 
lep= 10MHz 
50% Duty Cycle 
CEP = CET = PE = GND VIN =3.4V - 2.0 5.5 
MRorSR=Vee VIN=GND 
One Bit Toggling 
at Ii = 5MHz 
50% Duty Cycle 

Vee = Max., Outputs Open VIN = Vee - 3.8 7.3(5) 

Load Mode VIN=GND 
lep= 10MHz 
50% Duty Cycle 
CEP = CET = PE = GND VIN = 3.4V - 5.0 12.3(5) 

MR or SR= Vee VIN=GND 
Four Bits Toggling 
atn =5MHz 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics lor the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
S. Ic = IQUIESCENT + liN PUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcP/2 + fiN i) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency lor Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
NI = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.7 

Unit 

mA 

mAl 
MHz 

mA 
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IDT54174FCT161T/AT/CT,IDT54174FCT163T/ATICT 
FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
IDT54174FCT161T IDT54174FCT161AT IDT54174FCT161 CT 

IDT54174FCT163T IDT54174FCT163AT IDT54174FCT163CT 

Com'l. Mil. Com'l. Mil. Com'l Mil. 

Symbol Parameter Condition(!) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL = 50pF 2.0 11.0 2.0 11.5 2.0 7.2 2.0 7.5 2.0 5.8 2.0 6.3 ns 
tPHL CP to an RL= 500n 

(PE Input HIGH) 

tPLH Propagation Delay 2.0 9.5 2.0 10.0 2.0 6.2 2.0 6.5 2.0 5.8 2.0 6.3 ns 
tPHL CP to an 

(PE Input LOW) 

tPLH Propagation Delay 2.0 15.0 2.0 16.5 2.0 9.8 2.0 10.8 2.0 7.4 2.0 8.3 ns 
tPHL CPto TC 

tPLH Propagation Delay 1.5 8.5 1.5 9.0 1.5 5.5 1.5 5.9 1.5 5.2 1.5 5.6 ns 
tPHL CETto TC 

tPHL Propagation Delay 2.0 13.0 2.0 14.0 2.0 8.5 2.0 9.1 2.0 6.0 2.0 6.6 ns 
MRtoOn(,161) 

tPHL Propagation Delay 2.0 11.5 2.0 12.5 2.0 7.5 2.0 8.2 2.0 7.0 2.0 7.7 ns 
MR to TC (,161) 

tsu Set-up Time, 5.0 - 5.5 - 4.0 - 4.5 - 4.0 - 4.5 - ns 

HIGH or LOW 
Pnto CP 

tH Hold Time, 1.5 - 2.0 - 1.5 - 2.0 - 1.5 - 2.0 - ns 
HIGH or LOW 
Pnto CP 

tsu Set-up Time, 11.5 - 13.5 - 9.5 - 11.5 - 9.5 - 11.5 - ns 
HIGH or LOW 
PE orSRto CP 

tH Hold Time, 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - ns 
HIGH or LOW 
PEor SRto CP 

tsu Set-up Time, 11.5 - 13.0 - 9.5 - 11.0 - 9.5 - 11.0 - ns 
HIGH or LOW 
CEP or CET to CP 

tH Hold Time, 0 - 0 - 0 - 0 - 0 - 0 - ns 
HIGH or LOW 
CEP or CET to CP 

tw Clock Pulse 5.0 - 5.0 - 4.0\~1 - 4.0\~1 - 4.0\~1 - 4.0\~} - ns 
Width (Load) 
HIGH or LOW 

tw Clock Pulse 7.0 - 8.0 - 6.0 - 7.0 - 6.0 - 7.0 - ns 
Width (Count) 
HIGH or LOW 

tw MR Pulse Width, 5.0 - 5.0 - 4.0(3) - 4.0(3) - 4.0(3) - 4.0(3) - ns 
LOW (,161) 

tREM Recovery Time 6.0 - 6.0 - 5.0 - 5.0 - 5.0 - 5.0 - ns 
MRtoCP('161) 

NOTES: 26111bl07 

1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. This limit is guaranteed but not tested. 
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IDT54n4FCT161T/AT/CT,IDT54n4FCT163T/AT/CT 
FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee 0--.7.0V 

soon 
,------, VIN VOUT 

1-+<:»---.---1 D. U. T. 1-+0+_--4 

SOpF soon 
RT r L 

2611 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

DATA zxtl----.:-t-.:...,..,...,..,..,. - 3V 
INPUT _ bJV 

tsu 
TIMING - 3V 

INPUT 1.SV 
ASyNCHRONOUS CONTROL OV 

PRESET - 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET' - 3V 
SyNCHRONOUS CONxxtTROL Il 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2611 drw05 

3V 
1.SV 
OV 

VOL 

3V 

2611 drw 07 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2611 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE tw~'}= 1.SV 

HIGH-LOW-HIGH 
PULSE 

J=l.SV 

'---- 2611 drw06 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH 

OV 
2611 drw 08 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate ~ 1.0MHz; tF ~ 2.Sns; tR ~ 2.Sns 
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IDT54174FCT161T/AT/CT,IDT54174FCT163T/AT/CT 
FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT x 
Temperature 

Range 

FCT x xxxx x x 
Family Device Package Process 

Type 

P 
o 
L L-. ______ -j SO 

E 
Q 

163T 
----------------------~ 161AT I 

161T 

163AT 

L-____________________________ -1 Blank 

~------------------------------------~ 54 
74 

6.7 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Leadless Chip Carrier 
Small Outline IC 
CERPACK 
Quarter-size Small Outline Package 

Synchronous Binary Counter 
with Asynchronous Master Reset 

High Drive 

-55°C to + 125°C 
0° to +70°C 

2611 drw09 
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FAST CMOS OCTAL 
BUFFER/LINE 
DRIVERS 

IDT54n4FCT240TlAT/CT/DT - 2240T/AT/CT 
IDT54n4FCT241T/AT/CT/DT - 2241T/AT/CT 
IDT54n4FCT244T/AT/CTIDT - 2244T/AT/CT 

IDT54n4FCT540T/AT/CT 
IDT54n4FCT541/2541T/AT/CT Integrated Device Technology. Inc. 

FEATURES: 
• Common features: 

- Low input and output leakage S;1 ~ (max.) 
- CMOS power levels 
- True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 
- Product available in Radiation Tolerant and Radiation 

Enhanced versions 
- Military product compliant to MIL-STD-883. Class B 

and DESC listed (dual marked) 
- Available in DIP, SOIC, SSOP, asop, CERPACK 

and LCC packages 
• Features for FCT240T/FCT241TIFCT244T/FCT540TI 

FCT541T: 
- Std., A, C and D speed grades 
- High drive outputs (-15mA IOH, 64mA IOL) 

• Features for FCT2240T/FCT2241T/FCT2244TI 
FCT2541T: 
- Std., A and C speed grades 
- Resistor outputs (-15mA IOH, 12mA IOL Com.) 

(-12mA IOH, 12mA IOL Mil.) 
- Reduced system switching noise 

FUNCTIONAL BLOCK DIAGRAMS 

OEA OEA 

OEB 

DAo OAo DAo 

OBo D80 OBo 

DAl OAl DAl 

OBl DBl OBl 

DM OM DM 

OB2 DB2 OB2 

DAa OAa DAa 

OBa D83 OBa 

DESCRIPTION: 
The IDT octal bufferlline drivers are built using an advanced 

dual metal CMOS technology. The FCT240T/FCT2240T, 
FCT241T/FCT2241Tand FCT244T/FCT2244Tare designed 
to be employed as memory and address drivers, clock drivers 
and bus-oriented transmitter/receiverswhich provide improved 
board density. 

The FCT540T and FCT541T/FCT2541T are similar in 
function to the FCT240T IFCT2240T and FCT244 T IFCT2244T, 
respectively, except that the inputs and outputs are on oppo­
site sides of the package. This pinout arrangement makes 
these devices especially useful as output ports for micropro­
cessors and as backplane drivers, allowing ease of layout and 
greater board density. 

The FCT2240T, FCT2241T, FCT2244T and FCT2541T 
have balanced output drive with current limiting resistors. This 
offers low ground bounce, minimal undershoot and controlled 
output fall times-reducing the need for external series termi­
nating resistors. FCT2xxxT parts are plug-in replacements for 
FCTxxxT parts. 

241/2241 Only OEA OEB 

OEB' 

OAo Do 00 

D80 Dl 01 

OAl D2 02 

DBl D3 Oa 

OA2 D4 04 

DB2 D5 05 

OAa De 06 

D83 D7 07 

FCT240/2240T FCT241/2241 T/244/2244T FCT540/541/2541T 

'OEB for 241/2241T. OEB for 244/2244T 

2565 drw 01 2565 drw 02 

The IDT logo is a registered trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology. Inc. 6.B 

'LogiC diagram shown for 'FCT540. 
'FCT541/2541T is the non-inverting option. 

2565 drw03 

JANUARY 1995 

DSC-421115 
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IDT54174FCT24012411244T/AT/CTIDT - 22401224112244T/AT/CT, IDT54174FCT540154112541T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 
FCT240/2240T 

OEA 

DAo 

OBo 

DAl 

OBl 

DA2 

OB2 

DAs 
OBs 

GND 

2 19 

3 18 

4 P20-1 17 
5 D20-1 16 
6 8020-2 15 

8020-7 
7 8020-8 14 
8 & 13 
9 E20-1 12 

10 11 

Vee 

OEB 

BAo 
DBo 
OAl 

DBl 

OA2 

DB2 

BAs 
DBs 

DIP/sOIC/sSOP/QSOP/CERPACK 
TOP VIEW 

FCT241/2241T/244/2244T 

OEA 

DAo 

OBo 
DAl 

OBl 

DA2 

OB2 

DAs 

OBs 
GND 

2 19 

3 P20-1 18 
4 D20-1 17 
5 8020-2 16 
6 8020-7 15 

8020-8" 
7 & 14 

8 E20-1 13 

9 

10 

12 

11 

Vee 

DEB' 
OAo 

DBo 

OAl 
DBl 

0A2 

DB2 

OAs 

DBs 

DIP/sOIC/SSOP/QSOP/CERPACK 
TOP VIEW 

2565 drw04 

'OEe for FCT241 12241 T, OEe for FCT24412244T 
"FCT24412244T/AT/CT/DT only 

FCT540/541/2541T 

OEA 

Do 

Dl 

D2 

Ds 

D4 

Ds 

D6 

D7 

GND 

2 
3 

19 

18 

4 P20-1 17 
5 D20-1 16 
6 8020-2 15 
7 8020-8 14 

& 
8 E20-1 13 

9 

10 

12 

11 

Vee 

OEB 

00' 

01' 

02' 

Os' 

04' 

Os' 

06' 
07' 

DIP/SOIC/QSOP/CERPACK 
TOP VIEW 

'Ox for 540, Ox for 541/2541T 

2565 drw05 

2565 drw06 

6.8 

INDEX 

DAl 
OBl 

DA2 

OB2 

DAs 

INDEX 

~o«oc:c 
10 ~ I~ ~ I~ 

I II I I II II I 
~ ...... I I......, ....... 
3 2 :....: 20 19 

:]4 1 18[: 

:] 5 17[: 

:] 6 L20-2 16[: 

:] 7 15[: 

:] 8 14[: 
910111213 

r"""'1 ,...., ,...., r"""'1 r--t 
I II II I I II I 

'" 0 '" <'.l '" IlIIo Z 1II1<t; III 
(!l 0 0 0 

LCC 
TOP VIEW 

S .( IUS g 1&1 o 0 0> 0 

ULJ! ILJU 
3 2 :....: 20 19 

BAo 
DBo 

OAl 

DBl 

0A2 

DAl :1 4 1 18 [: OAo 

OBl :1 5 17 [: DBo 

DA2 :1 6 L20-2 16 [: OAl 

OB2 :] 7 15 [: DBl 

DAs :] 8 14 [: 0A2 

INDEX 

D2 :J 4 

Ds :15 
D4 :16 
Ds :J 7 

D6 :J 8 

9 1011 12 13 
nnnnn 
&l~&l~1£I o (!l0 0 0 

LCC 
TOP VIEW 

« 0 In 

- 8 IUJ 0 I UJ o 0> 0 

I I I II II II I 

32:....:2019 
1 18[: 

17[: 

L20-2 16[: 

15[: 

14[: 
910111213 
nnnnn 
Ci O ...... .,.'" 
~ 000 

LCC 
TOP VIEW 

2565 drw07 

2565 dlW06 

2565 drw09 
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IDT54174FCT24012411244T/AT/CTIDT - 22401224112244T/AT/CT, IDT54174FCT540/54112541T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 

Pin Names Description 

OEA, OEB 3-8tate Output Enable Inputs (Active LOW) 

OEe(!) 3-State Output Enable Input (Active HIGH) 

Dxx Inputs 

Oxx Outputs 

NOTE: 2565 tbl 01 

1. OEafor FCT241/2241 only. 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol RatinCl Commercial Militarv Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 

Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 

Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 

Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 

Current 
NOTES: 2565 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation ofthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

FUNCTION TABLE 

Inputs!!) 

OEA OEB OEB(2) 

L L H 

L L H 

H H L 

NOTES: 
1. H = High Voltage Level 

X = Don't Care 
L = Low Voltage Level 
Z = High Impedance 

2. OEafor FCT 241/2241 only. 

D 

L 

H 

X 

Outputs(1) 

240 241 244 540 

H L L H 

L H H L 

Z Z Z Z 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

541 

L 

H 

Z 

2565 tbl 02 

Svmbol Parameter!!) Conditions Tvp_ Max. Unit 

CIN Input VIN = OV 6 10 pF 

Capacitance 

GoUT Output VOUT=OV 8 12 pF 

CapaCitance 

NOTE: 256SInk 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT2401241/244T/AT/CTJDT· 22401224112244T/AT/CT, IDT54174FCT540154112541T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA= O°C to +70°C, Vcc = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc= 5.0V ± 10% -

Symbol Parameter Test Conditions(l) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max. VI=2.7V - -
IlL Input LOW Current(4) VI=0.5V - -
10ZH High Impedance Output Current Vee = Max. Vo=2.7V - -

10ZL (3·State Output pins)(4) Vo= 0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.01 

OUTPUT DRIVE CHARACTERISTICS FOR FCT240/241/244/540/541T 
Symbol Parameter Test Conditions(l) Min. Typ.l2) 

VOH Output HIGH Voltage Vee = Min. IOH = -6mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -SmA COM'L. 

IOH = -12mA MIL. 2.0 3.0 
10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 48mA MIL. - 0.3 
VIN = VIH or VIL 10L= 64mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 -120 

OUTPUT DRIVE CHARACTERISTICS FOR FCT2240/2241/2244/2541T 
Svmbol Parameter Test Conditions(l) Min. Typ.l2) 

10DL Output LOW Current Vee = 5V, VIN = VIH orVIL. VOUT= 1.5V(3) 16 48 

10DH Output HIGH Current Vee = 5V, VIN = VIH or V Ilo VOUT= 1.5V(3) -16 -48 

VOH Output HIGH Voltage Vee = Min. 10H = -12mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL= 12mA - 0.3 
VIN = VIH or VIL 

NOTES: 
1. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25·C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±51lA at TA = -55·C. 

6.8 

Max. Unit 

- V 

0.8 V 

±1 !IA 
±1 

±1 !IA 
±1 

±1 !IA 
-1.2 V 

- mV 

1 mA 
2565 Ink 05 

Max. Unit 

- V 

- V 

0.55 V 

-225 mA 

Max. Unit 

- mA 

- mA 

- V 

0.50 V 

2565 Ink 07 
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IDT54n4FCT24012411244T/AT/CT/DT - 22401224112244T/AT/CT, IDT54n4FCT540/54112541T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. TVD.(2) Max. 

Lllee Quiescenl Power Supply Current Vee = Max. - 0.5 2.0 
TTL Inputs HIGH VIN - 3.4v(3) 

IceD Dynamic Power Supply Vee = Max. VIN = Vee FCTxxxT - 0.15 0.25 
Current(4) Outputs Open VIN=GND 

OEA = OEs = GND or 

OEA = GND, OEB = Vee FCT2xxxT - 0.06 0.12 

One Input Toggling 

50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee FCTxxxT - 1.5 3.5 

Outputs Open VIN=GND FCT2xxxT - 0.6 2.2 

Ii = 10MHz 

50% Duty Cycle VIN = 3.4 FCTxxxT - 1.8 4.5 

OEA = OEs = GND or 

5EA = GND, OEB = Vee VIN=GND FCT2xxxT 0.9 3.2 

One BitTogglina 

Vee = Max. VIN = Vee FCTxxxT - 3.0 6.0(5) 

Outputs Open VIN= GND FCT2xxxT - 1.2 3.4(5) 

Ii = 2.5MHz 

50% Duty Cycle VIN = 3.4 FCTxxxT - 5.0 14.0(5) 

OEA = OEB = GND or -
OEA = GND, OEB = Vee VIN = GND FCT2xxxT - 3.2 11.4(5) 

Eight Bits Toggling-

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specilied under Electrical Characteristics lor the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived lor use in Total Power Supply Calculations. 
5. Values lor these conditions are examples 01 the Icc lormula. These limits are guaranteed but not tested. 
S. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + <llcc DHNT + ICCD (lcP/2 + liN i) 
Icc = Quiescent Current 
<llcc = Power Supply Current lor a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle lor TIL Inputs High 
NT = Number 01 TTL Inputs at DH 
ICeD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency lor Register Devices (Zero lor Non-Register Devices) 
II = Input Frequency 
Ni = Number 01 Inputs at Ii 
All currents are in milliamps and all Irequencies are in megahertz. 

6.8 

Unit 

mA 

mAl 
MHz 

mA 

2565 tbl 08 
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IDT54174FCT240/2411244T/AT/CTIDT - 22401224112244T/AT/CT, IDT54174FCT540/54112541T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT240/2240T 
FCT240T FCT240AT 

FCT2240T FCT2240AT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(1) Min.(2) Max. MinP) Max. MinJ2) Max. Min.(2) Max. Unit 

tPlH Propagation Delay Cl= 50pF 1.5 8.0 1.5 9.0 1.5 4.8 1.5 5.1 ns 
tPHl DNtoON Rl= 500n 
tPZH Output Enable Time 1.5 10.0 1.5 10.5 1.5 6.2 1.5 6.5 ns 
tPZl 

tPHZ Output Disable Time 1.5 9.5 1.5 10.0 1.5 5.6 1.5 5.9 ns 
tPlZ 

2565tbl09 

FCT240CT 

FCT2240CT FCT240DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditlon(1) MinP) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPlH Propagation Delay Cl= 50pF 1.5 4.3 1.5 4.7 1.5 3.6 - - ns 
tPHl DN to ON Rl= 500n 

tPZH Output Enable Time 1.5 5.8 1.5 6.5 1.5 4.8 - - ns 
tPZl 

tPHZ Output Disable Time 1.5 5.2 1.5 5.7 1.5 4.0 - - ns 
tpLZ 

2565 tbl10 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT241/2241T/244/2244T 
FCT241T1244T FCT241AT1244AT 

FCT2241T12244T FCT2241AT/2244AT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. MinJ2) Max. Min.(2) Max. Unit 

tPlH Propagation Delay Cl= 50pF 1.5 6.5 1.5 7.0 1.5 4.8 1.5 5.1 ns 
tPHl DN to ON Rl= 500n 

tPZH Output Enable Time 1.5 8.0 1.5 8.5 1.5 6.2 1.5 6.5 ns 
tPZl 

tPHZ Output Disable Time 1.5 7.0 1.5 7.5 1.5 5.6 1.5 5.9 ns 
tpLZ 

25651b1 tt 

FCT241CT/244CT 

FCT2241CT/2244CT FCT241 DT1244DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. MinJ2) Max. Min.(2) Max. Unit 

tPlH Propagation Delay Cl= 50pF 1.5 4.1 1.5 4.6 1.5 3.6 - - ns 
tPHl DN to ON Rl= 500n 

tPZH Output Enable Time 1.5 5.8 1.5 6.5 1.5 4.8 - - ns 
tPZl 

tPHZ Output Disable Time 1.5 5.2 1.5 5.7 1.5 4.0 - - ns 
tpLZ 

NOTES: 2565 tbl12 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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IDT54174FCT24012411244T/AT/CTIDT - 22401224112244T/AT/CT, IDT54n4FCT540154112541T/AT/CT 
FAST CMOS OCTAL BUFFERILINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT540/541/2541T 
FCT540T1541T FCT540AT/541AT FCT540CT1541CT 

FCT2541T FCT2541AT FCT2541CT 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condltlon(1) Min.!2 Max. Mln.{2 Max. Min.{2 Max. Min.{2 Max. Min.(2) Max. Min.{2 Max. Unit 

tPLH Propagation Delay CL=50pF 1.5 8.5 1.5 9.5 1.5 4.8 1.5 5.1 1.5 4.3 1.5 4.7 ns 
tPHL DNtoON RL=500n 

FCT540 

tPLH Propagation Delay 1.5 8.0 1.5 9.0 1.5 4.8 1.5 5.1 1.5 4.1 1.5 4.6 ns 
tPHL DN to ON 

FCT541/2541T 

tPZH Output Enable Time 1.5 10.0 1.5 10.5 1.5 6.2 1.5 6.5 1.5 5.8 1.5 6.5 ns 
tPZL 

tPHZ Output Disable Time 1.5 9.5 1.5 10.0 1.5 5.6 1.5 5.9 1.5 5.2 1.5 5.7 ns 
tpLZ 

NOTES: 2565 tbl13 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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IDT54174FCT24012411244T/AT/CTIDT - 22401224112244T/AT/CT, IDT54174FCT540154112541T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 0--.7.0V 

500n 

VOUT 

(-+{:>+-....... -l D.U .T. 1-+0+ ........ ---+ 

50pF 500n 
RT ICL 

SET-UP, HOLD AND RELEASE TIMES 

DATA 
INPUT zxt:~U 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL 

F 

XXX 
tH 

tREM 

2565 drw 10 

-
3V 
1.5V 
OV 
3V 
1.5V 
OV 

3V 
1.5V 
OV 

SYNCHRONOUS CO 
PRESET 

CLEAR 
CLOCK ENABLE 

ETC. 

zxt II XXX"':: 3V 
1.5V 
OV tSU--tH-

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2565 drw 11 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

25s9'lfrw 13 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2565 drw 14 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

6.8 

PULSE WIDTH 

LOW_HIGH-LOW=f-~ 15V PULSE -- . 

HIGH-LOW-HIGH '" -- 1.5V 
PULSE __ 

2565 drw 12 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH OV 

2565 drw 14 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate s 1.0MHz; tF S 2.5ns; tR S 2.5ns 
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IDT54174FCT24012411244T/AT/CT/DT - 22401224112244T/AT/CT, IDT54174FCT540154112541T/AT/CT 
FAST CMOS OCTAL BUFFERILINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT_---=..;X:;.;X __ FCT __ X __ XXXX 

Temp. Range Family Device Type 

x 
Package 

x 
Process 

y~lank 
P 
D 

L-_____ ~SO 

L 
E 
PY 
Q 

240T 
241T 
244T 
540T 
541T 
240AT 
241 AT 
244AT 

L-----------~540AT 

541 AT 
240CT 
241CT 
244CT 
540CT 
541CT 
240DT 
241DT 
244DT 

Blank 
L---------------~2 

L-___________________ ~54 

74 

6.8 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Shrink Small Outline Package 
Quarter-size Small Outline Package 

Inverting Octal Buffer/Line Driver 
Non-Inverting Octal Buffer/Line Driver 
Non-Inverting Octal Buffer/Line Driver 
Inverting Octal Buffer/Line Driver 
Non-Inverting Octal Buffer/Line Driver 

High Drive 
Balanced Drive 

-55°C to +125°C 
O°C to +70°C 

2565 drw 15 
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G FAST CMOS OCTAL IDT54n4FCT245T/AT/CT/DT - 2245T/AT/CT 

BIDIRECTIONAL 
IDT54n4FCT640TJAT/CT 

IDT54n4FCT645T/AT/CTIDT 

TRANSCEIVERS 
Integrated Device Technology, Inc. 

FEATURES: 
• Common features: 

- Low input and output leakage S1~ (max.) 
CMOS power levels 
True TTL input and output compatibility 
- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 
Meets or exceeds JEDEC standard 18 specifications 
Product available in Radiation Tolerant and Radiation 
Enhanced versions 

- Military product compliant to MIL-STD-883, Class 8 
and DESC listed (dual marked) 

- Available in DIP, SOIC, SSOP, QSOP, CERPACK 
and LCC packages 

• Features for FCT245T/FCT640T/FCT645T: 
- Std., A, C and D speed grades 
- High drive outputs (-15mA IOH, 64mA IOL) 

• Features for FCT2245T: 
- Std., A and C speed grades 
- Resistor outputs (-15mA IOH, 12mA IOL Com.) 

(-12mA IOH, 12mA IOL Mil.) 
- Reduced system switching noise 

FUNCTIONAL BLOCK DIAGRAM 

L-__ -+ __ +-__ ~- OE 

Ao 

Bo 

A1 

B1 

A2 

B2 

A3 

B3 

A4 

B4 
As 

B5 

Ae 

Be 

A7 

B7 

FCT245T/2245T, FCT645T are non-inverting options. 
FCT640T is the inverting options. 

The tOT togo is a registered trademark of Integrated Device Technology, Inc. 

2539 drw 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 6.9 

DESCRIPTION: 
The IDT octal bidirectional transceivers are built using an 

advanced dual metal CMOS technology. The FCT245TI 
FCT2245T, FCT640T and FCT645T are designed for asyn­
chronous two-way communication between data buses. The 
transmit/receive (T/R) input determines the direction of data 
flow through the bidirectional transceiver. Transmit (active 
HIGH) enables data from A ports to 8 ports, and receive 
(active LOW) from 8 ports to A ports. The output enable (OE) 
input, when HIGH, disables both A and 8 ports by placing 
them in HIGH Z condition. 

The FCT245T/FCT2245T and FCT645Ttransceivers have 
non-inverting outputs. The FCT640T has inverting outputs. 

The FCT2245T has balanced drive outputs with current 
limiting resistors. This offers low ground bounce, minimal 
undershoot and controlled output fall times- reducing the need 
for extemal series terminating resistors. The FCT2xxxT parts 
are plug-in replacements for FCTxxxT parts. 

PIN CONFIGURATIONS 

T/R Vcc 
Ao 2 19 OE 
A1 3 P20-1 18 80 
A2 4 D20-1 17 81 
A3 5 8020-2 16 82 8020-7* 
A4 6 8020-8** 15 83 
As 7 & 14 84 
A6 8 E20-1 13 85 
A7 9 12 86 

GND 10 11 87 

DIP/SOICISSOP/QSOP/CERPACK 
TOP VIEW 

'FCT245T/2245T, FCT645T only. 
"FCT245T/2245T, FCT640T 

INDEX 

A2 ] 4 
A3 ] 5 
A4 ] 6 
As ] 7 
A6 ] 8 

~ ol~ 81W ««1-'>0 
1.......It......J I I L....IL....I 

3 2 : : 2019 

1 18 [ 
17 [ 

L20-2 16 [ 
15 [ 
14 [ 

9 1011 1213 
r-1 " r-l 11 1'1 

.:x:~maJm 
('J 

LCC 
TOP VIEW 

80 
81 
82 
83 
84 

2539 drw 02 

2539 drw03 

AUGUST 1995 

DSC-461116 
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IDT54174FCT245T/AT/CTIDT - 2245T/AT/CT, IDT54174FCT640T/AT/CT, IDT54174FCT645T/AT/CTIDT 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION FUNCTION TABLE(2} 

Pin Names Description Imuts 

OE Output Enable Input (Active LOW) OE TIR Outputs 

T/R Transmit/Receive Input L L Bus B Data to Bus A(I) 

Ao-A7 Side A Inputs or 3-State Outputs L H Bus B Data to Bus B(I) 

Bo-B7 Side B Inputs or 3-State Outputs H X High Z State 
2539 tbt 01 NOTES: 2539 tbt 02 

ABSOLUTE MAXIMUM RATINGS(1} 

Svmbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto+70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 --65 to +135 °C 

Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 

Temperature 

PI Power Dissipation 0.5 0.5 W 

lOUT DC Output --60 to +120 -60 to +120 mA 

Current 
NOTES: 2539 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atlhese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +0.5V unless othelWise noted. 

2. Input and Vcc terminals only. 
3. Outputs and 1/0 terminals only. 

1. 640 is inverting from input to output. 
2. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don1Care 

CAPACITANCE (TA = +25°C F = 1 OM HZ) , 

Symbol Parameter(l) Conditions Tvp. 

ON Input VIN = OV 6 
Capacitance 

CoUT Output VOUT= OV 8 
Capacitance 

NOTE: 

Max. Unit 

10 pF 

12 pF 

2539 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT245T/AT/CT/DT - 2245T/AT/CT, IDT54174FCT640T/AT/CT, IDT54174FCT645T/AT/CTIDT 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, VCC = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V + 10% - -

Symbol Parameter Test Conditions(!) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max. VI = 2.7V - -
ilL Input LOW Current(4) VI = 0.5V - -
lozH High Impedance Output Current Vee = Max. Vo= 2.7V - -
10ZL (3-State Output pins)(4) Vo= 0.5V - -

II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.01 

OUTPUT DRIVE CHARACTERISTICS FOR FCT245T/640T/645T 
Symbol Parameter Test Conditions(!) Min. Typ.(2) 

VOH Output HIGH Voltage Vee = Min. IOH = -6mA MIL. 2.4 3.3 
VIN = VIH or VIL IOH = -8mA COM'L. 

IOH= -12mA MIL. 2.0 3.0 
IOH = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 48mA MIL. - 0.3 
VIN = VIH or VIL 10L= 64mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 -120 

OUTPUT DRIVE CHARACTERISTICS FOR FCT2245T 
Symbol Parameter Test Conditions(!) Min. Typ.(2) 

100L Output LOW Current Vee = 5V, VIN = VIH orVIL. VOUT= 1.5V(3) 16 48 

IOOH Output HIGH Current Vee = 5V, VIN = VIH or VIL. VOUT= 1.5V(3) -16 -48 

VOH Output HIGH Voltage Vee = Min. IOH=-12mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL= 12mA - 0.3 
VIN = VIH or VIL 

NOTES: 
1. For conditions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V. +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±5J.I.A at TA = -55°C. 

6.9 

Max. Unit 

- V 

0.8 V 

±1 IlA 
±1 

±1 IlA 
±1 

±1 IlA 
-1.2 V 

- mV 

1 mA 
2539 Ink 05 

Max. Unit 

- V 

- V 

0.55 V 

-225 mA 
2539 Ink 06 

Max. Unit 

- mA 

- mA 

- V 

0.50 V 

2539 Ink 07 
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IDT54174FCT245T/AT/CT/DT - 2245T/AT/CT, IDT54174FCT640T/AT/CT, IDT54174FCT645T/AT/CT/DT 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

!llee Quiescent Power Supply Current Vee = Max. - 0.5 2.0 
TTL Inputs HIGH VIN = 3.4V(3) 

leeD Dynamic Power Supply Vee = Max. VIN = Vee FCTxxxT - 0.15 0.25 
Current(4) Outputs Open VIN = GND 

OE= T/R= GND FCT2xxxT - 0.06 0.12 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee FCTxxxT - 1.5 3.5 

Outputs Open VIN = GND FCT2xxxT - 0.6 2.2 

Ii = 10MHz 

50% Duty Cycle VIN = 3.4 FCTxxxT - 1.8 4.5 

OE=T/R= GND VIN = GND FCT2xxxT 0.9 3.2 
One Bit Toggling 

Vee = Max. VIN = Vee FCTxxxT - 3.0 6.0(5) 

Outputs Open VIN = GND FCT2xxxT - 1.2 3.4(5) 

Ii = 2.5MHz 

50% Duty Cycle VIN = 3.4 FCTxxxT - 5.0 14.0(5) 

OE = T/R= GND VIN = GND FCT2xxxT - 3.2 11.4(5) 

Eiqht Bits Toqqlinq 
NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + !INPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcP/2 + fiNi) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TIL High Input (VIN = 3.4V), 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TTL Inputs at DH 
leco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
Ni = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.9 

Unit 

mA 

mAl 
MHz 

mA 

2539 Ibl 08 
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IDT54/74FCT245T/AT/CT/DT - 2245T/AT/CT, IDT54/74FCT640T/AT/CT, IDT54174FCT645T/AT/CT/DT 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT245T FCT245AT 
FCT2245T FCT2245AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(l) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50 pF 1.5 7.0 1.5 7.5 1.5 4.6 1.5 4.9 ns 
tPHL Ato B, BtoA RL= 500n 

tPZH Output Enable Time 1.5 9.5 1.5 10.0 1.5 6.2 1.5 6.5 ns 
tPZL OEtoAor B 

tPHZ Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.0 1.5 6.0 ns 
tpLZ OEtoAorB 

tPZH Output Enable Time 1.5 9.5 1.5 10.0 1.5 6.2 1.5 6.5 ns 
tPZL TiA to A or B(3) 

tPHZ Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.0 1.5 6.0 ns 
tpLZ TiA to A or B(3) 

2534 tbl09 

FCT245CT 
FCT2245CT FCT245DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(l) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min,(2) Max. Unit 

tPLH Propagation Delay CL= 50 pF 1.5 4.1 1.5 4.5 1.5 3.8 - - ns 
tPHL Ato B, BtoA RL= 500n 

tPZH Output Enable Time 1.5 5.8 1.5 6.2 1.5 5.0 - - ns 
tPZL OEtoA or B 

tPHZ Output Disable Time 1.5 4.8 1.5 5.2 1.5 4.3 - - ns 
tpLZ OEtoA or B 

tPZH Output Enable Time 1.5 5.8 1.5 6.2 1.5 5.0 - - ns 
tPZL T/A to A or B(3) 

tPHZ Output Disable Time 1.5 4.8 1.5 5.2 1.5 4.3 - - ns 
tpLZ TiA to A or B(3) 

2534 tbt 10 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT640T FCT640AT FCT640CT 

Com'l. Mil. Com'l. Mil. Com'l, Mil. 

Symbol Parameter Conditions(l) Min,(2) Max. Mln.(2) Max. Min.(2) Max. Min.(2) Max. Min.<2 Max. Min.(2) Max. Unit 

IPLH Propagation Delay CL= 50 pF 2.0 7.0 2.0 8.0 1.5 5.0 1.5 5.3 1.5 4.4 1.5 4.7 ns 
tPHL AtoB BloA RL= 500n 

tPZH Output Enable Time 2.0 13.0 2.0 16.0 1.5 6.2 1.5 6.5 1.5 5.8 1.5 6.2 ns 
tPZL OEto A or B 

tPHZ Output Disable Time 2.0 10.0 2.0 12.0 1.5 5.0 1.5 6.0 1.5 4.8 1.5 5.2 ns 
tpLZ OEtoAorB 

tPZH Output Enable Time 2.0 13.0 2.0 16.0 1.5 6.2 1.5 6.5 1.5 5.8 1.5 6.2 ns 
tPZL TiA to A or B(3) 

tPHZ Output Disable Time 2.0 10.0 2.0 12.0 1.5 5.0 1.5 6.0 1.5 4.8 1.5 5.2 ns 
IPLZ TiA to A or B(3) 

NOTES: 2534 tbt 11 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. This parameter is guaranteed but not tested. 
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IDT54174FCT245T/AT/CTIDT - 2245T/AT/CT, IDT54174FCT640T/AT/CT, IDT54174FCT645T/AT/CTIDT 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT645T FCT645AT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Conditions(1) Min.(2) Max. Min.<2) Max. Min.<2) Max. Mln.<2) Max. Unit 

tPLH Propagation Delay CL= 50 pF 1.5 9.5 1.5 11.0 1.5 4.6 1.5 4.9 ns 
tPHL AtoB BtoA RL= soon 

tPZH Output Enable Time 1.5 11.0 1.5 12.0 1.5 6.2 1.5 6.5 ns 
tPZL OEtoAor B 

tPHZ Output Disable Time 1.5 12.0 1.5 13.0 1.5 5.0 1.5 6.0 ns 
tpLZ OEtoA or B 

tPZH Output Enable Time 1.5 11.0 1.5 12.0 1.5 6.2 1.5 6.5 ns 
tPZL TiR to A or B(3) 

tPHZ Output Disable Time 1.5 12.0 1.5 13.0 1.5 5.0 1.5 6.0 ns 
tpLZ TiR to A or B(3) 

2534 Ibl12 

FCT645CT FCT645DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(1) Min,(2) Max. Min.<2) Max. Min.<2) Max. Min.<2) Max. Unit 

tPLH Propagation Delay CL= 50 pF 1.5 4.1 1.5 4.5 1.5 3.8 - - ns 
tPHL AtoB BtoA RL=500n 

tPZH Output Enable Time 1.5 5.8 1.5 6.2 1.5 5.0 - - ns 
tPZL OEtoAorB 

tPHZ Output Disable Time 1.5 4.8 1.5 5.2 1.5 4.3 - - ns 
tpLZ OEtoAorB 

tPZH Output Enable Time 1.5 5.8 1.5 6.2 1.5 5.0 - - ns 
tPZL T/R to A or B(3) 

tPHZ Output Disable Time 1.5 4.8 1.5 5.2 1.5 4.3 - - ns 
tpLZ T/R to A or B(3) 

NOTES: 2534 Ibl13 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. This parameter is guaranteed but not tested. 
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IDT54174FCT245T/AT/CTIDT - 2245T/AT/CT, IDT54174FCT640T/AT/CT, IDT54174FCT645T/AT/CTIDT 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

K<>t-,..---I D.U.T. H-O+-~--+ 

0--.7.0V 

5000 

SOpF 5000 
RT rL 

2534 dlW04 

SET-UP, HOLD AND RELEASE TIMES 

DATA ~1,-----..t-.:"7'<:"7'<:7 - 3V 
INPUT l.SV 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 

ASYNCHRONOUS CONTROL OV 
PRESET _ 3V 

CLEAR 1.SV 
ETC. - OV 

SYNCHRON~~ESS~NX&tTROL Jl - 3V 

CLEAR 1.SV 
CLOCK ENABLE tsu - OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2534 drw05 

3V 
1.SV 

OV 

VOH 
- 1.SV 

VOL 

3V 
1.SV 

OV 

2534 drw 07 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 25341nk 14 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~ l.SV 

1.SV 

'----

2534 drw 06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN HIGH 

OV 

NOTES: 
2534 drw 08 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: RateS; 1.0MHz; tF:S; 2.Sns; tR :s; 2.5ns 

6.9 7 
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IDT54174FCT245T/AT/CT/DT - 2245T/AT/CT, IDT54174FCT640T/AT/CT, IDT54174FCT645T/AT/CT/DT 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT xx FCT X ---
Temperature 

Range 
Family 

x 
Device 
Type 

x x 
Package Process 

~~Iank 
P 
D 
SO 

L-------1L 
E 
PY 
Q 

245T 
64DT 
645T 
245AT 

L _________ --I 64DAT 
645AT 
245CT 
64DCT 
645CT 
245DT 
645DT 

'--____________ --11 Blank 
12 

L _________________ -1 54 
74 

6.9 

Commercial 
MIL-STD-883. Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Shrink Small Outline Package 
Quarter-size Small Outline Package 

Non-Inverting Oclal Bidireclional Transceiver 
Inverting Oclal Bidirectional Transceiver 
Non-Inverting Octal Bidirectional Transceiver 

High Drive 
Balanced Drive 

-55°C to +125°C 
DOC to +7DoC 

2539 drw09 
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FAST CMOS IDT5417 4FCT273TI AT/CT ~r;; OCTAL D FLIP-FLOP 
WITH MASTER RESET 

"""5,o,,,J Device Inc. 

FEATURES: 
• Std., A, and C speed grades 
• Low input and output leakage ~11lA (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, asap, CERPACK and LCC 

packages 

FUNCTIONAL BLOCK DIAGRAM 

Do 01 02 

CP 

00 01 02 

PIN CONFIGURATIONS 

MR Vcc 

00 2 19 07 
3 18 Do 07 

01 4 
P20-1 

17 020-1 06 

01 5 8020-2 16 06 
02 6 8020-8 15 05 

02 7 & 14 05 
E20-1 

03 8 13 04 

03 9 12 04 
GNO 10 11 CP 

03 

2568 drw 01 

DIP/SOIC/QSOP/CERPACK 
TOP VIEW 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The IDT54174FCT273T/AT/CT are octal D flip-flops built 

using an advanced dual metal CMOS technology. The IDT541 
74FCT273T/AT/CT have eight edge-triggered D-type flip­
flops with individual D inputs and 0 outputs. The common 
buffered Clock (CP) and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The state of each D 
input, one set-up time before the LOW-to-HIGH clock 
transition, is transferred to the corresponding flip-flop's 0 
output. 

All outputs will be forced LOW independently of Clock or 
Data inputs by a LOW voltage level on the MR input. The 
device is useful for applications where the true output only is 
required and the Clock and Master Reset are common to all 
storage elements. 

04 05 06 07 

03 04 05 06 07 

2568 drw 03 

INDEX 
8 8 I~ ~ 0 
I II " " " 

, .......... , ' .............. 
3 2 :...J 20 19 

01 :] 4 1 18[: 07 
01 :] 5 17[: 06 

02 :] 6 L20-2 16[: 06 

02 :J 7 15[: 05 
03 :J 8 14[: 05 

9 10111213 
,......,,......,,......,,......, r--"1 
I II I I II I I I 

'" Cl ~oc3 2568 drw 02 Oz 
(!J 

LCC 
TOP VIEW 

APRIL 1994 

©1995 Integrated Device Technology, Inc, 6.10 DSC-420913 
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IDT54174FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION FUNCTION TABLE(1) 

Pin Names Descriotion Inouts Outouts 
DN Data Inputs Operating Mode MR CP DN ON 

MR Master Reset (Active LOW) Reset (Clear) L X X L 

CP Clock Pulse Input (Active Rising Edge) Load "1" H l' h H 

ON Data Outputs Load "0" H l' I L 

2566 Ibl 01 NOTE: 2568 Ibl 02 

1. H = HIGH voltage level steady state 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock 
transition 
L = LOW voltage level steady state 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock 
transition 
X = Don't Care 
t = LOW-to-HIGH Clock Transition 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25DC, f = 1.0MHz) 

Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 DC 

Tem~erature 

TSIAS Temperature -55 to +125 -65 to +135 DC 

Under Bias 
TSTG Storage -55 to +125 -65 to +150 DC 

Temperature 

PI Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2568 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and 1/0 terminals only. 

Symbol Parameter<l) Conditions Typ. Max. Unit 

CIN Input VIN =OV 6 10 pF 

Capacitance 

GoUT Output VOUT=OV 8 12 pF 

Capacitance 
NOTE: 2568 Jnk 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vcc= 5.0V ± 10% 

Svmbol Parameter Test Conditions(!) Min. TVp.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max. VI = 2.7V - -
IlL Input LOW Current(4) Vee = Max. VI = 0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN=-1SmA - -0.7 

los Short Circuit Current Vee = Max'<3), Vo = G ND -60 -120 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -SmA COM'L. 

10H = -12mA MIL. 2.0 3.0 
IOH = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L = 32mA MIL. - 0.3 
VIN = VIH or VIL 10L = 4SmA COM'L. 

VH Input Hysteresis - - 200 

lee Quiescent Power Supply Current Vee = Max. - 0.01 
VIN = GND or Vee 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test parameter for this parameter is ±5~A at TA = ·55°C. 

6.10 

Max. Unit 

- V 

O.S V 

±1 IJ.A 
±1 IJ.A 
±1 IJ.A 

-1.2 V 

-225 mA 

- V 

- V 

0.5 V 

- mV 

1 mA 

25681bl 05 
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IDT54174FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Condltlons(1) Min. TVD,<2) Max. 

~Icc 
Quiescent Power Supply Current Vcc = Max. 

0.5 2.0 
TTL Inouts HIGH VIN = 3.4V13) -

ICCD Dynamic Power Supply Vee = Max. VIN= vcc - 0.15 0.25 
Current(4) Outputs Open VIN=GND 

MR=Vcc 
One Input Toggling 
50% Duty Cycle 

Ic Total Power Supply Current(S) Vee = Max. VIN =Vcc - 1.5 3.5 
Outputs Open VIN =GND 
!cp= 10MHz 
50% Duty Cycle 

MR=Vcc VIN =3.4V - 2.0 5.5 
One Bit Toggling VIN =GND 
at Ii =5MHz 
50% Dutv Cvcle 

Vcc=Max. VIN =Vcc - 3.8 7.35) 

Outputs Open VIN =GND 
fcp= 10MHz 
50% Duty Cycle 

MR=Vcc VIN =3.4V - 6.0 16.3(5) 

Eight Bits Toggling VIN=GND 
at Ii = 2.5MHz 
50% Dutv Cvcle 

NOTES: 
1. For condHions shown as Max. or Min .• use appropriate value specHied under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V. +25°C ambient. 
3. Per TTL driven input (YIN = 3.4V); all other inputs at Vee or GND. 
4. This parameter is not directly testable, but Is derived for use in Total Power Supply Calculations. 
5. Values for these condHions are examples of the Icc formula. These IimHs are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ie = Icc + Alec DHNT + lecD (fcp/2 + flNi) 
Icc = Quiescent Current 
dlee = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fop = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fl = Input Frequency 
NI = Number of Inputs at fl 
All currents are in milliamps and all frequencies are in megahertz. 

6.10 

Unit 

rnA 

mAl 
MHz 

rnA 

2568 Ibl 06 
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IDT54n4FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
IDT54n4FCT273T IDT54n4FCT273AT IDT54n4FCT273CT 

Com'l_ MiI_ Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) Min.(2) Max. Min.(2) Max. Min.£2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 
tPLH Propagation Delay CL = 50pF 

2.0 13.0 2.0 15.0 2.0 7.2 2.0 8.3 2.0 5.8 2.0 6.5 
tPHL CPtoON 

ns 
RL =5000 

tPHL Propagation Delay 
2.0 13.0 2.0 15.0 2.0 7.2 2.0 8.3 2.0 6.1 2.0 6.8 

MRtoON 
ns 

tsu Set-up Time HIGH or LOW 
3.0 3.5 2.0 2.0 2.0 2.0 

DNto CP 
- - - - - - ns 

tH Hold Time HIGH or LOW DN 
2.0 2.0 1.5 1.5 1.5 1.5 

toCP 
- - - - - - ns 

tw CP Pulse Width HIGH or 
7.0 7.0 6.0 6.0 6.0 6.0 

LOW 
- - - - - - ns 

tw MR Pulse Width LOW 
7.0 7.0 6.0 6.0 6.0 6.0 - - - - - - ns 

tREM Recovery Time MR 
4.0 5.0 2.0 2.5 2.0 2.5 

toCP 
- - - - - - ns 

NOTES: 2568 tbl 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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IDT54174FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET 

TEST CIRCUITS AND WAVEFORMS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee 0--.7.0V 

500n 

VOUT 

1-+<:>+-...... --1 D.U.T. 1-+0+-...... ---+ 

RT 

2568 drw04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxtl--......... +....,~---'7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET - 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRONOUS CONzxtTROL JI-j-v"'O"C;"O" 
PRESET' - 3V 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

::se8 drw 05 

3V 
1.5V 
OV 

~-.;.....,+-VOH 

- 1.5V 
VOL 

2568 drw 07 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2568 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=i-~ 15V PULSE -- . 

H'GH-LOW",,'GH _ IW __ 1.5V 
PULSE __ 

ENABLE AND DISABLE TIMES 

NOTES: 

ENABLE 

SWITCH 
OPEN 

DISABLE 

2558 drw06 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 

OV 

2568 drw08 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate S; 1.0MHz; tF S; 2.5ns; tR S; 2.5ns 
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IDT54n4FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

__ ID_T_XX __ FCT _..:..X=--_ XXXX 

Temp. Range Family Device Type 

x 
Package 

x 
Process 

y~lank Commercial 
MIL-STD-883, Class B 

P Plastic DIP 
D CERDIP 
SO Small Outline IC 

L---------l L Leadless Chip Carrier 
E CERPACK 
Q Quarter-size Small Outline Package 

I 273T Octal D Flip-Flop w/Clear 
'--__________ -i273AT 

I 273CT 

L-----------------li Blank High Drive 

54 -55°C to +125°C 
L-----------------------~74 O°Cto +70°C 

2568 dlW 09 
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FAST CMOS IDT54174FCT299T/AT/CT 

a-INPUT UNIVERSAL 
SHIFT REGISTER 

Integrated Device Technology. Inc. 

FEATURES: 
• Std., A and C speed grades 
• Low input and output leakage ::;;1 ~ (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Power off disable outputs permit "live insertion" 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, OSOP, CERPACK and LCC 

packages 

FUNCTIONAL BLOCK DIAGRAM 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT5417 4FCT299TI AT ICT are built using an advanced 

dual metal CMOS technology. The IDT54174FCT299T/ATI 
CT are 8-input universal shift/storage registers with 3-state 
outputs. Four modes of operation are possible: hold (store), 
shift left, shift right and load data. The parallel load inputs and 
flip-flop outputs are multiplexed to reduce the total number of 
package pins. Additional outputs are provided for flip-flops 00 
and 07to allow easy serial cascading. A separate active LOW 
Master Reset is used to reset the register. 

2632 drw 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1994 

C1995 Integrated Device Technology, Inc. 6.11 DSC-4205/4 
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IDT54174FCT299T/AT/CT 
FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER 

PIN CONFIGURATIONS 

So 20 VCC 
OEI 2 19 SI 
OE2 3 P20-1 18 DS7 
1/06 4 D20-1 17 07 S020-2 
1/04 5 S020-8 16 1/07 
1/02 6 & 15 1/05 
1/00 7 E20-1 14 1/03 
00 8 13 1/01 
MR 9 12 CP 

GND 10 11 DSo 

2632 dlW 02 

OIP/SOIC/QSOP/CERPACK 

TOP VIEW 

PIN DESCRIPTION 
Pin Names Description 

CP Clock Pulse Input (Active Edge Rising) 

DSo Serial Data Input for Right Shift 

DS7 Serial Data Input for Left Shift 

So, SI Mode Select Inputs 

MR Asynchronous Master Reset Input (Active LOW) 

OE1,OE2 3-State Output Enable Inputs (Active LOW) 

1/00-1/07 Parallel Data Inputs or 3-State Parallel Outputs 

00,07 Serial Outputs 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

1/06 ] 4 
1/04 ] 5 
1/02 ] 6 

1/00 ] 7 

00 ] 8 

L....JLJIILJl-J 

3 2 t I 20 19 
'-' 18 [ OS7 1 

17 [ Q7 
L20-2 16 [ 1/07 

15 [ 1/05 
14 [ 1/03 

9 1011 1213 
,...... r--r..-, r-"1"""'" 

2632 drw03 

LCC 

TOP VIEW 

FUNCTION TABLE(1) 

Inputs 

MR SI So CP 

L X X X 

H H H t 
H L H t 
H H L t 
H L L X 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 

Response 

Asynchronous Reset 00-07 = LOW 

Parallel Load; lIOn ~ On 

Shift Right; DSo ~ 00, 00 ~ 01, etc. 

Shift Left; DS7 ~ 07, 07~ Os, etc. 

Hold 

2632 tbl 02 

2632 tbl 01 X = Don't Care 
i = LOW-to-HIGH clock transition 

ABSOLUTE MAXIMUM RATINGS(I) CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Rating Commercial Military Unit Symbol Parameter(1) Conditions Typ. Max. Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V CIN Input VIN =OV 6 10 pF 
with Respect to Capacitance 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 

GoUT Output VOUT=OV 8 12 pF 

Capacitance 

NOTE: 2632 Ink 04 

1. This parameter is measured at characterization but not tested. 

Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 

Current 
NOTES: 2632 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage tothe device. This is a stress rating 
only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vce by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and 110 terminals only. 
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IDT54n4FCT299T/AT/CT 
FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, VCC = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max., VI = 2.7V - -
ilL Input LOW Current(4) Vee = Max., VI = 0.5V - -
II Input HIGH Current(4) vcc = Max., VI = Vcc (Max.l - -
VIK Clamp Diode Voltage Vcc = Min., IN = -18mA - -0.7 

los Short Circuit Current Vcc = Max.,(3) Vo = GND -60 -120 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 2.4 3.3 

VIN = VIH or VIL 10H = -SmA COM'L. 

10H = -12mA MIL. 2.0 3.0 

10H= -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL = 32mA MIL. - 0.3 

VIN = VIH or VIL IOL = 48mA COM'L. 

10FF Input/Output Power Off Vee = OV, VIN or Vo S 4.5V - -
Leakage(5) 

VH Input Hysteresis - - 200 

Icc Quiescent Power Vee = Max. - 0.01 
Supply Current VIN = GND or Vee 

NOTES: 

Max. 

-
0.8 

±1 

±1 

±1 

-1.2 

-225 

-

-

0.5 

±1 

-
1 

1. For conditions shown as Max. or Min., use approprtate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±51lA at TA = -55°C. 
5. This parameter is guaranteed but not tested. 

6.11 

Unit 

V 

V 

I1A 

J.lA 

J.lA 

V 

mA 

V 

V 

V 

I1A 

mV 

mA 

2632 tbl 05 
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IDT54174FCT299T/AT/CT 
FAST CMOS a-INPUT UNIVERSAL SHIFT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. Typ.(2) Max. 

6.lee Quiescent Power Supply Vee = Max. - 0.5 2.0 
Current TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Vee = Max. VIN= Vee - 0.15 0.25 
Current (4) Outputs Open VIN=GND 

OEl = 0102 = GND 
MR = Vee 
SO=Sl = Vee 
DSo = DSl = GND 
One InputToggling 

50% Duty Cycle 

Ie Total Power Supply Vee = Max. VIN= Vee - 1.5 3.5 
Current (6) Outputs Open VIN=GND 

lep= 10MHz 
50% Duty Cycle 
OEl = 0102 = GND 
MR = Vee 
SO=Sl = Vee 
DSo = DS7 = GND VIN = 3.4V - 2.0 5.5 
One Bit Toggling VIN =GND 
atli=5MHz 
50% Duty Cycle 

Vee = Max. VIN = Vee - 3.8 7.3(5) 

Outputs Open VIN=GND 
lep= 10MHz 
50% Duty Cycle 
OEl = 0102 = GND 
MR=Vee 
So= Sl = Vee 
DSo = DS7 = GND VIN =3.4V - 6.0 16.3(5) 

Eight Bits Toggling VIN = GND 
at Ii = 2.5MHz 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specilied under Electrical Characteristics lor the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived lor use in Total Power Supply calculations. 
5. Values lor these conditions are examples 01 the Icc lormula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + dlcc DHNT + ICCD (lcp/2 + liN i) 
Icc = Quiescent Current 
dlcc = Power Supply Current lor a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle lor TTL Inputs High 
NT = Number 01 TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 
fcp = Clock Frequency lor Register Devices (Zero lor Non-Register Devices) 
II = Input Frequency 
NI = Number 01 Inputs at Ii 
All currents are in milliamps and all Irequencies are in megahertz. 

6.11 

Unit 

mA 

mAIMHz 

mA 
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IDT54174FCT299TIATICT 
FAST CMOS a-INPUT UNIVERSAL SHIFT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
IDT54174FCT299T IDT54174FCT299AT IDT54174FCT299CT 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter ~ondition(l) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2 Max. Min.(2 Max. Unit 

tPLH Propagation Delay CL= 50pF 2.0 10.0 2.0 14.0 2.0 7.2 2.0 9.5 2.0 6.5 2.0 7.5 ns 
tPHL CPto 00 or 07 RL= 500n 

tPLH Propagation Delay 2.0 12.0 2.0 12.0 2.0 7.2 2.0 9.5 2.0 6.5 2.0 7.5 ns 
tPHL CP to lIOn 

tPHL Propagation Delay 2.0 10.0 2.0 10.5 2.0 7.2 2.0 9.5 2.0 6.5 2.0 7.5 ns 
MRto 00 or07 

tPHL Propagation Delay 2.0 15.0 2.0 15.0 2.0 8.7 2.0 11.5 2.0 6.5 2.0 7.5 ns 
MRto lIOn 

tPZH Output Enable Time 1.5 11.0 1.5 15.0 1.5 6.5 1.5 7.5 1.5 6.5 1.5 7.5 ns 
tpzL OEnto lIOn 

tPHZ Output Disable Time 1.5 7.0 1.5 9.0 1.5 6.0 1.5 6.5 1.5 6.0 1.5 6.5 ns 
tpLZ OEn to lIOn 

tsu Set-up Time HIGH 7.5 - 7.5 - 3.5 - 4.0 - 3.5 - 4.0 - ns 
or LOW 
SOorS1to CP 

tsu Set-up Time HIGH 5.5 - 5.5 - 4.0 - 4.5 - 4.0 - 4.5 - ns 
or LOW lIOn, 
DSo or DS7 to CP 

tH Hold Time HIGH 1.0 - 1.0 - 1.0 - 1.0 - 1.0 - 1.0 - ns 
or LOW 

SOorS1to CP 

tH Hold Time HIGH 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - ns 
or LOW lIOn, 
DSo or DS7 to CP 

tw CP Pulse Width 7.0 - 7.0 - 5.0 - 6.0 - 5.0 - 6.0 - ns 
HIGH or LOW 

tw MR Pulse Width 7.0 - 7.0 - 5.0 - 6.0 - 5.0 - 6.0 - ns 
LOW 

tREM Recovery Time 7.0 - 7.0 - 5.0 - 6.0 - 5.0 - 6.0 - ns 

NOTES: 2619 tbt 07 

1. See test circuit and waveforms. 
2. Minimum units are guaranteed but not tested on Propagation Delays. 
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IDTS4I74FCT299T/AT/CT 
FAST CMOS B-INPUT UNIVERSAL SHIFT REGISTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

Your 

1---H:rJ--.---l D.U. T. I---f.O+-.--~ 

RT 

()--e 7.0V 

soon 

2632 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ~I--~~~~ - 3V 

tsu - OV 
TIMING ------... - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET - , -t--v""U""U~ - 3V 
SYNCHRONOUS CONxxtTROL 'I 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2632 dlW 06 

3V 
1.SV 
OV 

VOH 
- 1.SV 

VOL 

OV 

2632 drw 07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2632 Ink DB 

C,-= Load capacitance: includes jig and probe capacitance. 
Rr = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~1'SV 
1.SV 

'----
2632 drw06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

l.SV 

OV 

3.SV 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH 

OV 

2632 drw08 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate s; 1.0MHz; tF s; 2.5ns; tR s; 2.5ns 
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IDT54174FCT299T/AT/CT 
FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT __ X_X __ FCT X 

Temperature 
Range 

Family 

XXXX 

Device Type 

x 
Package 

x 
Process 

P 
D 

'----------1 SO 
L 
E 
Q 

I 299T '--------------1
1 

299AT 
299CT 

'------------------1: Blank 

~ _________________ ~154 

174 

6.11 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Quarter-size Small Outline Package 

8-lnput Universal Shift Register 

High Drive 

-55°C to +125°C 
O°C to +70°C 

2632 drw 09 
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~Q FAST CMOS OCTAL IDT54n4FCT373T/ATlCT/DT - 2373T/AT/CT 
IDT54n4FCT533T/AT/CT 

TRANSPARENT IDT54n4FCT573T/AT/CTlDT - 2573T/AT/CT 

Integrated Device Technology, Inc. 
LATCHES 

FEATURES: 
• Common features: 

- Low input and output leakage ::;11lA (max.) 
- CMOS power levels 
- True TIL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 
- Product available in Radiation Tolerant and Radiation 

Enhanced versions 
- Military product compliant to MIL-STD-883, Class 8 

and DESC listed (dual marked) 
- Available in DIP, SOIC, SSOP, asop, CERPACK 

and LCC packages 
• Features for FCT373T1FCT533T/FCT573T: 

- Std., A, C and D speed grades 
- High drive outputs (-15mA 10H, 48mA 10L) 
- Power off disable outputs permit "live insertion" 

• Features for FCT2373T/FCT2573T: 
- Std., A and C speed grades 
- Resistor output (-15mA 10H, 12mA 10L Com.) 

(-12mA 10H, 12mA 10L Mil.) 

- Reduced system switching noise 

DESCRIPTION: 
The FCT373T/FCT2373T, FCT533T and FCT573TI 

FCT2573T are octal transparent latches built using an ad­
vanced dual metal CMOS technology. These octal latches 
have 3-state outputs and are intended for bus oriented appli­
cations. The flip-flops appear transparent to the data when 
Latch Enable (LE) is HIGH. When LE is LOW, the data that 
meets the set-up time is latched. Data appears on the bus 
when the Output Enable (OE) is LOW. When OE is HIGH, the 
bus output is in the high- impedance state. 

The FCT2373T and FCT2573T have balanced drive out­
puts with current limiting resistors. This offers low ground 
bounce, minimal undershoot and controlled output fall times­
reducing the need for external series terminating resistors. 
The FCT2xxxT parts are plug-in replacements for FCTxxxT 
parts. 

FUNCTIONAL BLOCK DIAGRAM IDT54n4FCT373T/2373T AND IDT54n4FCT573T/2573T 
D2 D3 

LE 

00 01 

FUNCTIONAL BLOCK DIAGRAM IDT54n4FCT533T 
D2 D3 

LE 

0'0 
The rOT logo is a registered trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 6.12 

D4 Ds D6 

D4 Ds D6 

D7 

D7 

AUGUST 1995 

DSc-421616 
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IDT54174FCT373T/AT/CTJDT- 2373T/AT/CT, IDT54174FCT533T/AT/CT, IDT54174FCT573T/AT/CTJDT - 2573T/AT/CT 
FAST CMOS OCTAL TRANSPARENT LATCHES MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

IDT54n4FCT37312373T 

INDEX () 

OE Vee 8 o!W () .... o 0 > 0 
00 2 19 07 I II I I II II I 

~J...III,--,~ 

DO 3 18 07 3 2 U 2019 
P20-1 01 :] 4 1 18C: 07 01 4 020-1 17 06 

01 5 8020-2 16 06 01 :] 5 17[: 06 

02 6 8020-7 15 05 02 :] 6 L20-2 16[: 06 

02 7 
8020-8 

14 05 02 :J 7 15[: 05 
& 

03 :J 8 14[: 03 8 E20-1 13 04 05 
9 10111213 

03 9 12 04 ,....,....,,...., r""""I r"""""I 
. I I I I I II I I I 

GNO 10 11 LE 
2564 cnv" 03 8 ~ ~ 025 2564 cnv* 04 

DIP/SOICISSOP/QSOP/CERPACK Cl 

TOP VIEW LCC 
TOP VIEW 

IDT54n4FCT57312573T 
INOEX () 

OE Vee 
is 81~ g 8 

Do 00 
I II II II II I 

32U2019 
01 18 01 02 :J 4 1 18[: 01 P20-1 
02 020-1 17 02 03 ]5 17[ 02 
03 8020-2 16 03 04 ]6 L20-2 16[ 03 
04 8020-7 15 04 

5020-8 05 :]7 15[: 04 
05 & 14 05 06 :J 8 14[: 05 
06 E20-1 13 06 9 10111213 

M M r-1 r-1 r-1 
07 12 07 I II II II I I I 

GNO 11 LE oOW .... '" Z..J 00 
2564 cnv* 05 Cl 2564 cnv* 06 

DIPISOIC/SSOP/QSOP/CERPACK LCC 
TOP VIEW TOP VIEW 

IDT54n4FCT533 

INDEX () 

OE Vee 8 18 I~ gp 
00 2 19 ch I I f II II II I 

J...I J...I I I "-I L......I 

Do 3 18 07 3 2 U 2019 
01 :J 4 1 18C: 07 01 4 P20-1 17 06 

01 5 020-1 16 56 01 :J 5 17[: 06 

0"2 6 S020-2 15 "05 02 :] 6 L20-2 16[: 06 

02 7 
& 

14 05 02 :J 7 15[ 05 
E20-1 03 :J 8 14[: 05 03 8 13 04 

9 10111213 
0"3 9 12 54 ,......,....,,....,,...., r"""""I 

1 II II II I I I 

GNO 10 11 LE 
18 ~ ~PO 2564 cny· 07 2564 cov· 08 

DIPISOIC/CERPACK 
Cl 

TOP VIEW LCC 
TOP VIEW 

6.12 2 



IDT54/74FCT373T/AT/CT/DT· 2373T/AT/CT, IDT54174FCT533T/AT/CT, IDT54/74FCT573T/AT/CTIDT· 2573T/AT/CT 
FAST CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE (533)(1) FUNCTION TABLE (373 and 573)(1) 

In outs Outouts In outs 

ON LE OE ON ON LE OE 

H H L L H H L 

L H L H L H L 

X X H Z X X H 

NOTE: 2564 tbl 01 NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

DEFINITION OF FUNCTIONAL TERMS 
Pin Names Description 

ON Data Inputs 

LE Latch Enable Input (Active HIGH) 

OE Output Enable Input (Active LOW) 

ON 3·State Outputs 

ON Complementary 3·State Outputs 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military 

2564 tbll 03 

Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

CAPACITANCE (TA = +25°C f = 1 OMHz) , 

Symbol Parameter(1) Conditions Typ. 

ON Input VIN = OV 6 
Capacitance 

GoUT Output VOUT=OV 8 
Capacitance 

NOTE: 

Outouts 

ON 

H 

L 

Z 

2564 tbl 02 

Max. Unit 

10 pF 

12 pF 

2564 Ink 05 
GND 

Operating °C 
1. This parameter is measured at characterization but not tested. 

TA Oto +70 -55 to +125 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2564 Ink 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and 110 terminals only. 
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IDT54174FCT373T/AT/CTIDT: 2373T/AT/CT, IDT54174FCT533T/AT/CT, IDT54n4FCT573T/AT/CT/DT - 2573T/AT/CT 
FAST CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to + 125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vcc= Max. VI=2.7V - -
IlL Input LOW Current(4) VI=0.5V - -
IOZH High Impedance Output Current Vee = Max. VO=2.7V - -
IOZL (3-State Output pins)(4) Vo= 0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.01 

OUTPUT DRIVE CHARACTERISTICS FOR FCT373T/533T/573T 
Symbol Parameter Test Conditions(1) Min. TypJ2) 

VOH Output HIGH Voltage Vee = Min. 10H= -SmA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -SmA COM'L. 

IOH= -12mA MIL. 2.0 3.0 
10H= -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 32mA MIL. - 0.3 
VIN = VIH or VIL 10L= 48mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 -120 

10FF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo ::; 4.5V - -

OUTPUT DRIVE CHARACTERISTICS FOR FCT2373T/2573T 
Symbol Parameter Test Conditions(1) Min. TypJ2) 

100L Output LOW Current Vec = 5V, VIN = VIH orVIL, VOUT= 1.5V(3) 16 48 

100H Output HIGH Current Vee = 5V, VIN = VIH or V IL, VOUT= 1.5V(3) -16 -48 

VOH Output HIGH Voltage Vee = Min. IOH = -12mA MIL. 2.4 3.3 
VIN = VIH or VIL 10H = -15mA COM'L. 

VOL Output LOW Voltage Vce= Min. 10L= 12mA - 0.3 
VIN = VIH or VIL 

NOTES: 
1. For cond~ions shown as Max. or Min., use appropriate value speCified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±5J!A at TA = -55°C. 
5. This parameter is guaranteed but not tested. 

6.12 

Max. Unit 

- V 

0.8 V 

±1 (.lA 

±1 

±1 (.lA 

±1 

±1 (.lA 

-1.2 V 

- mV 

1 mA 
2564 Ink 06 

Max. Unit 

- V 

- V 

0.5 V 

-225 mA 

±1 (.lA 
2564 Ink 07 

Max. Unit 

- mA 

- mA 

- V 

0.50 V 

2564 Ink 08 
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IDT54174FCT373T/AT/CT/DT - 2373T/AT/CT, IDT54174FCT533T/AT/CT, IDT54n4FCT573T/AT/CTJDT - 2573T/AT/CT 
FAST CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.!2) Max. 

~Iee Quiescent Power Supply Current Vee = Max. - 0.5 2.0 
TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Vee = Max. VIN = Vee FCTxxxT - 0.15 0.25 
Current(4) Outputs Open VIN=GND 

OE=GND FCT2xxxT - 0.06 0.12 
One Input Toggling 
50% Duty_Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN= Vee FCTxxxT - 1.5 3.5 

Outputs Open VIN =GND FCT2xxxT - 0.6 2.2 
fi = 10MHz 

50% Duty Cycle VIN = 3.4 FCTxxxT - 1.8 4.5 
OE= GND VIN= GND 

LE=Vee FCT2xxxT 0.9 3.2 
One Bit Toggling 

Vee = Max. VIN= Vee FCTxxxT - 3.0 6.0(5) 

Outputs Open VIN= GND FCT2xxxT - 1.2 3.4(5) 

fi = 2.5MHz 

50% Duty Cycle VIN = 3.4 FCTxxxT - 5.0 14.0(5) 

OE= GND VIN= GND 

LE = Vee FCT2xxxT - 3.2 11.4(5) 

Eight Bits Toggling 
NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vce = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Ice formula. These limns are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + IceD (fcP/2 + fiNi) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TTL High Input (ViN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
NI = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.12 

Unit 

mA 

mAl 
MHz 

mA 
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IDT54174FCT373T/AT/CT/DT - 2373T/AT/CT,IDT54174FCT533T/AT/CT, IDT54n4FCT573T/AT/CT/DT - 2573T/AT/CT 
FAST CMOS OCTAL TRANSpARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT373T12373T/573T12573T FCT373AT/2373AT/573AT12573AT 

Com'/. Mil. Com'l. Mil. 

l:)~mbol Parameter Conditions(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL~ 50pF 1.5 8.0 1.5 8.5 1.5 5.2 1.5 5.6 ns 
tPHL DNto ON RL~500n 

tPLH Propagation Delay 2.0 13.0 2.0 15.0 2.0 8.5 2.0 9.B ns 
tPHL LEto ON 

tPZH Output Enable Time 1.5 12.0 1.5 13.5 1.5 6.5 1.5 7.5 ns 
tPZL 

tPHZ Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.5 1.5 6.5 ns 
tpLZ 

tsu Set-up Time HIGH 2.0 - 2.0 - 2.0 - 2.0 - ns 
or LOW DN to LE 

tH Hold Time HIGH 1.5 - 1.5 - 1.5 - 1.5 - ns 
or LOW DN to LE 

tw LE Pulse Width HIGH 6.0 - 6.0 - 5.0 - 6.0 - ns 
2564 tbl10 

FCT373CTI2373CT/573CTI2573CT FCT373DT/573DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min,(2) Max. Unit 

tPLH Propagation Delay CL~ 50pF 1.5 4.2 1.5 5.1 1.5 3.B - - ns 
tPHL DNtO ON RL~500n 

tPLH Propagation Delay 2.0 5.5 2.0 B.O 2.0 4.0 - - ns 
tPHL LE to ON 

tPZH Output Enable Time 1.5 5.5 1.5 6.3 1.5 4.8 - - ns 
tPZL 

tPHZ Output Disable Time 1.5 5.0 1.5 5.9 1.5 4.0 - - ns 
tpLZ 

tsu Set-up Time HIGH 2.0 - 2.0 - 1.5 - - - ns 
or LOW DN to LE 

tH Hold Time HIGH 1.5 - 1.5 - 1.0 - - - ns 
or LOW DN to LE 

tw LE Pulse Width HIGH(3) 5.0 - 6.0 - 3.0 - - - ns 
2564 tbl11 

FCT533T FCT533AT FCT533CT 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(1) Min,(2) Max. Min.(2) Max. Mln.(2) Max. Min,(2) Max. Mln.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL~50pF 1.5 10.0 1.5 12.0 1.5 5.2 1.5 5.6 1.5 4.2 1.5 5.1 ns 
tPHL DNtO 'ON RL~ 500n 

tPLH Propagation Delay 2.0 13.0 2.0 14.0 2.0 B.5 2.0 9.B 2.0 5.5 2.0 B.O ns 
tPHL LEt0'ON 

tPZH Output Enable 1.5 11.0 1.5 12.5 1.5 6.5 1.5 7.5 1.5 5.5 1.5 6.3 ns 
tPZL Time 

tPHZ Output Disable 1.5 7.0 1.5 B.5 1.5 5.5 1.5 6.5 1.5 5.0 1.5 5.9 ns 
tpLZ Time 

tsu Set-up Time HIGH 2.0 - 2.0 - 2.0 - 2.0 - 2.0 - 2.0 - ns 
or LOW DN to LE 

tH Hold Time HIGH 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - ns 
or LOW DN to LE 

tw LE Pulse Width HIGH 6.0 - 6.0 - 5.0 - 6.0 - 5.0 - 6.0 - ns 
NOTES. 2564tbl12 

1. See test circuit and waveforms. 
2. Minimum Iimtts are guaranteed but not lested on Propagation Delays. 
3. This parameter is guaranteed but not tested. 

6.12 6 



IDT54174FCT373T/AT/CT/DT - 2373T/AT/CT, IDT54174FCT533T/AT/CT, IDT54n4FCT573T/AT/CTIDT· 2573T/AT/CT 
FAST CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

H-<:>+-..... --l D.U.T. H.Q-j_---+ 

0-.7.0V 

soon 

SOpF soon 

ICL RT 

2564 drw 09 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA zxtl----.d-o;;"7'\;"7'\J' - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET - 3V 
SYNCHRONOUS CONZ&tTROL II 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2564 drw 10 

3V 
1.SV 
OV 

VOH 
- 1.SV 

VOL 

OV 

2564 drw 12 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2564 Ink 13 

CL= Load capacijance: includes jig and probe capac~ance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIG~LOW =t ~ PULSE --

HIGH-LOW-HIGH '" --
PULSE 

1.SV 

l.SV 

2564 drw 11 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.SV 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN HIGH 

OV 
2564 drw 13 

NOTES: 
1. Diagram shown for input Control Enable·LOW and Input Control Disable· 

HIGH 
2. Pulse Generator for All Pulses: Rate s 1.0MHz; tF S 2.5n5; tR ~ 2.5n5 

6.12 7 



IDT54174FCT373T/AT/CTIDT - 2373T/AT/CT. IDT54174FCT533T/AT/CT. IDT54174FCT573T/AT/CT/DT - 2573T/AT/CT 
FAST CMOS OCTAL TRANSpARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT~~X;,;X ___ -:- FCT -=-...:.X!.:-_ 
Temp. Range Family 

XXXX 
Device Type 

x 
Package 

x 
Process 

y~lank 
P 
D 
SO 

'--------1 L 

E 
PY 
Q 

373T 
573T 
533T 
373AT 
573AT 

'-------------1 533AT 
373CT 
573CT 
533CT 
373DT 
573DT 

'--______ -'-______ ---!I Blank 

12 
'--____________________ ---!54 

74 

6.12 

Commercial 
MIL-STD-883. Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Shrink Small Outline Package 
Quarter-size Small Outline Package 

Non-Inverting Octal Transparent Latch 
Non-Inverting Octal Transparent Latch 
Inverting Octal Transparent Latch 

High Drive 
Balanced Drive 

-55°C to +125°C 
O°C to +70°C 

2564 drw 14 
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FAST CMOS OCTAL D IDT54174FCT374T/AT/CT/DT - 2374T/AT/CT 

REGIS S ( IDT54n4FCT534T/AT/CT 
TER 3-STATE) IDT54n4FCT574T/AT/CTJDT _ 2574T/AT/CT 

Integrated Device Technology, Inc. 

FEATURES: 
• Common features: 

- Low input and output leakage ~1j.iA (max.) 
- CMOS power levels 
- True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 
- Product available in Radiation Tolerant and Radiation 

Enhanced versions 
- Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
- Available in DIP, SOIC, SSOP, asop, CERPACK 

and LCC packages 
• Features for FCT374T/FCT534T/FCT574T: 

- Std., A, C and D speed grades 
- High drive outputs (-15mA IOH, 48mA IOL) 

• Features for FCT2374T/FCT2574T: 
- Std., A, and C speed grades 
- Resistor outputs (-15mA IOH, 12mA IOL Com.) 

(-12mA IOH, 12mA IOL Mil.) 
- Reduced system switching noise 

DESCRIPTION 
The FCT374T/FCT2374T, FCT534T and FCT574TI 

FCT2574T are 8-bit registers built using an advanced dual 
metal CMOS technology. These registers consist of eight D­
type flip-flops with a buffered common clock and buffered 3-
state output control. When the output enable (OE) input is 
LOW, the eight outputs are enabled. When the OE input is 
HIGH, the outputs are in the high-impedance state. 

Input data meeting the set-up and hold time requirements 
of the D inputs is transferred to the Q outputs on the LOW-to­
HIGH transition of the clock input. 

The FCT2374T and FCT2574T have balanced output drive 
with current limiting resistors. This offers low ground bounce, 
minimal undershoot and controlled output fall times-reducing 
the need for external series terminating resistors. FCT2xxxT 
parts are plug-in replacements for FCTxxxT parts. 

FUNCTIONAL BLOCK DIAGRAM FCT374/FCT2374T AND FCT5741FCT2574T 

FUNCTIONAL BLOCK DIAGRAM FCT534T 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 6.13 
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IDT!!4I74FCT374T/AT/CTIDT -2374T/AT/CT, IDT54174FCT534T/AT/CT, IDT54174FCT574T/AT/CTIDT -2574T/AT/CT 
FAST CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 
IDT54n4FCT374T 

INOEX 
8 81~ 

0 o ..... 

OE Vee >0 

00 2 19 07 
I II I I I, II I 
L-o.ILo-IIIL-IL-I 

3 18 07 
3 2 LJ 20 19 

Do P20-1 01 :] 4 1 18 [: D7 
01 4 020-1 17 06 

01 :] 5 17 [: De 
01 5 8020-2 16 06 

02 :] 6 16 [: 06 
8020-7 15 L20-2 

02 6 OS :J 7 15 [: 05 8020-8 D2 
D2 7 & 14 Os 

D3 :J 8 14 [: Os 
D3 8 E20-1 13 04 9 10111213 

03 9 12 04 
r"""I r-"1 r"""I"""""-' 
I II I I II II I 

GNO 10 11 CP o~~oa 2569 drw03 

DIP/SOIC/SSOP/QSOP/CERPACK LCC 
TOP VIEW TOP VIEW 

IDT54n4FCT574T 

INOEX 
8 I~ 

0 

OE Vee 6 ~8 
00 2 00 I I 1'1 (, II I 

01 3 P20-1 18 01 32LJ2019 
02 4 020-1 17 02 02 :J 4 1 18 [: 01 

03 5 8020-2 16 03 03 :] 5 17 [: 02 

04 6 8020-7 15 04 04 :J 6 L20-2 16 [: 03 
8020-8 

Os 7 & 14 Os Os :]7 15 [: 04 

06 8 E20-1 13 06 De :] 8 14 [: Os 

07 9 12 07 9 10111213 
f"'"1"'" r-r 1""'""1 ~ 

GNO CP 
I I 111 I I I I I 

10 11 
Cl a. ..... '" z () 00 

DIP/SOIC/SSOP/QSOP/CERPACK (!J 2569 drw 04 

TOP VIEW LCC 
TOP VIEW 

IDT54n4FCT534T 

INOEX oW 8 .... 
81010>0 

OE Vee I II II II II I 
........ L-I'I""'-''''--I 

00 2 19 Q7 
3 2 LJ 20 19 

01 :] 4 1 18 [: D7 
Do 3 18 07 

01 :] 5 17 [: De 
01 4 P20-1 17 06 

01 5 
020-1 

06 
02 :] 6 L20-2 16 [: 06 

8020-2 16 02 :]7 15 [: Os 
02 6 8020-8 15 Os 03 :J 8 14 [: Os 
D2 7 & 14 Os 9 10111213 
OJ 8 E20-1 13 04 r""""'I r"""I""""""" r""""I 

I II II II I I I 

03 9 12 04 10 a ~IO a 
GNO 10 11 CP 

2569 drw05 

LCC 
DIP/SOIC/QSOP/CERPACK TOP VIEW 

TOP VIEW 

6.13 2 



IDT54174FCT374T/AT/CTIDT - 2374T/AT/CT, IDT54n4FCT534T/AT/CT, IDT54n4FCT574T/AT/CTIDT - 2574T/AT/CT 
FAST CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 

Pin Names Description 

DN D flip-flop data inputs 

CP Clock Pulse for the register. Enters data on 
LOW-to-HIGH transition. 

ON 3-state outputs, (true) 

ON 3-state outputs, (inverted) 

OE Active LOW 3-state Output Enable input 

25691b1 01 

FUNCTION TABLE(1) 

Function 

HI-Z 

LOAD REGISTER 

NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X " Don't Care 
Z = High Impedance 
NC = No Change 

OE 

H 

H 

L 

L 
H 
H 

i = LOW-to-HIGH transition 

Inputs 

CP ON 
L X 
H X 
i L 

i H 

i L 
i H 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 rnA 
Current 

NOTES: 2569 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

534 374/574 

Outputs Internal Outputs Internal 

ON ON ON ON 
Z NC Z NC 

Z NC Z NC 

H L L H 

L H H L 

Z L Z H 
Z H Z L 

2569 Ibl 02 

CAPAC IT ANCE (TA = +25°C f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. Max. Unit 

GiN Input VIN = OV 6 10 pF 

Capacitance 

GoUT Output VOUT= OV 8 12 pF 
Capacitance 

NOTE: 2569 Ink 04 

1. This parameter is measured at characterization but not tested. 

6.13 3 



IDT54174FCT374T/AT/CTIDT - 2374T/AT/CT, IDT54174FCT534T/AT/CT, IDT54174FCT574T/AT/CT/DT - 2574T/AT/CT 
FAST CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = O°C to +70°C Vec = 5 OV + 5%' Military' TA= -55°C to +125°C Vcc= 5 OV + 10% , - , , -

Symbol Parameter Test Conditions(1) Min. 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 

Vil Input LOW Level Guaranteed Logic LOW Level -
IIH Input HIGH Current(4) Vce = Max. VI =2.7V -
IlL Input LOW Current(4) VI = O.SV -
10ZH High Impedance Output Current Vee = Max. Vo=2.7V -
lozl (3-State Output pins)(4) Vo= 0.5V -
Ii Input HIGH Current(4) Vee = Max., VI = Vee (Max.) -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA -
VH Input Hysteresis - -
Icc Quiescent Power Supply Current Vee = Max., VIN = GND or Vee -

OUTPUT DRIVE CHARACTERISTICS FOR FCT374T/534T/574T 
Symbol Parameter Test Conditions(1) Min. 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 2.4 

VIN = VIH or VIL I OH = -8mA COM'L. 

10H= -12mA MIL. 2.0 
I OH = -1SmA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 32mA MIL. -
VIN = VIH or VIL 10L= 48mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 

OUTPUT DRIVE CHARACTERISTICS FOR FCT2374T/2574T 
Symbol Parameter Test Conditions(1) Min. 

lool Output LOW Current Vee = SV, VIN = VIH or VIL. VOUT= 1.SV(3) 16 

100H Output HIGH Current Vee = SV, VIN = VIH or VIL. VOUT= 1.5V(3) -16 

VOH Output HIGH Voltage Vee = Min. 10H = -12mA MIL. 2.4 
VIN = VIH or VIL IOH = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL= 12mA -
VIN = VIH or VIL 

NOTES: 

Typ.(2) 

-
-
-
-
-
-
-

-0.7 

200 

0.Q1 

Typ,!2) 

3.3 

3.0 

0.3 

-120 

Typ.(2 

48 

-48 

3.3 

0.3 

1. For condttions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit \es\ should not exceed one second. 
4. The test limit for this parameter is ±5~ at TA = -55°C. 

6.13 

Max. Unit 

- V 

0.8 V 

±1 IlA 
±1 

±1 IlA 
±1 

±1 IlA 
-1.2 V 

- mV 

1 mA 
2569 Ink 05 

Max. Unit 

- V 

- V 

O.S V 

-22S mA 
2569 Ink 06 

Max. Unit 

- mA 

- mA 

- V 

O.SO V 

2569 Ink 07 
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IDT54174FCT374T/AT/CTIDT - 2374T/AT/CT, IDT54174FCT534T/AT/CT, IDT54174FCT574T/AT/CTIDT - 2574T/AT/CT 
FAST CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

61ee Quiescent Power Supply Current Vee = Max. - 0.5 2.0 
TTL InDuts HIGH VIN = 3.4Vl3) 

IceD Dynamic Power Supply Vee = Max. VIN= Vee FCTxxxT - 0.15 0.25 
Current(4) Outputs Open VIN=GND 

OE=GND FCT2xxxT - 0.06 0.12 
One Input Toggling 
50% Dllty_ C'lcle 

Ie Total Power Supply Current(6) Vee = Max. V,N = Vee FCTxxxT - 1.5 3.5 
Outputs Open VIN= GND 

fep = 10MHz FCT2xxxT - 0.6 2.2 
50% Duty Cycle 

OE=GND VIN = 3.4 FCTxxxT - 2.0 5.5 
Ii = 5MHz VIN=GND 

50% Duty Cycle FCT2xxxT 1.1 4.2 
One Bit TQgglil}g 

Vee = Max. VIN = Vee FCTxxxT - 3.8 7.3(5) 

Outputs Open V,N=GND 

fep = 10MHz FCT2xxxT - 1.5 4.0(5) 

50% Duty Cycle 

OE=GND V,N = 3.4 FCTxxxT - 6.0 16.3(5) 

Eight Bits Toggling V,N=GND 

fi = 2.5MHz FCT2xxxT - 3.8 13.0(5) 

50% Duty Cycle 
NOTES. 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IiNPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcPi2 + fiNi) 
Icc = Quiescent Current 
"'Icc = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
Ni = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.13 

Unit 

mA 

mAl 
MHz 

mA 

2569 Ibl 08 
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IDT54174FCT374T/AT/CTIDT - 2374T/AT/CT, IDT54174FCT534T/AT/CT, IDT54n4FCT574T/AT/CT/DT - 2574T/AT/CT 
FAST CMOS OCTAL DREGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT374T/534T/574T FCT374AT/534AT/574AT 

FCT2374T/2574T FCT2374AT12574AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(1) MinJ2) Max. MinJ2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 2.0 10.0 2.0 11.0 2.0 6.5 2.0 7.2 ns 
tPHL CPtoQN(3) RL= 5000 

tPZH Output Enable Time 1.5 12.5 1.5 14.0 1.5 6.5 1.5 7.5 ns 
tPZL 

tPHZ Output Disable Time 1.5 8.0 1.5 8.0 1.5 5.5 1.5 6.5 ns 
tpLZ 

tsu Set-up Time HIGH 2.0 - 2.0 - 2.0 - 2.0 - ns 
or LOW ON to CP 

tH Hold Time HIGH 1.5 - 1.5 - 1.5 - 1.5 - ns 
or LOW, ON to CP 

tw CP Pulse Width 7.0 - 7.0 - 5.0 - 6.0 - ns 
HIGH or LOW 

2569 tbl 09 

FCT374CT/534CT/574CT 

FCT2374CT/2574CT FCT374DT/574DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(1) Min.(2) Max. MinJ2) Max. MinJ2) Max. MinJ2) Max. Unit 

tPLH Propagation Delay CL= 50pF 2.0 5.2 2.0 6.2 2.0 4.2 - - ns 
tPHL CPto QN(3) RL=5000 

tPZH Output Enable Time 1.5 5.5 1.5 6.2 1.5 4.8 - - ns 
tPZL 

tPHZ Output Disable Time 1.5 5.0 1.5 5.7 1.5 4.0 - - ns 
tpLZ 

tsu Set-up Time HIGH 2.0 - 2.0 - 2.0 - - - ns 
or LOW ON to CP 

tH Hold Time HIGH 1.5 - 1.5 - 1.0 - - - ns 
or LOW ON to CP 

tw CP Pulse Width 5.0 - 6.0 - 3.0 - - - ns 
HIGH or LOW(4) 

NOTES: 2569 tbll0 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. ON for FCT374/2374T and FCT574/2574T, ON for FCT534T. 
4. This parameter is guaranteed but not tested. 
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IDT54174FCT374T/AT/CT/DT - 2374T/AT/CT, IDT54174FCT534T/AT/CT,IDT54n4FCT574T/AT/CTIDT - 2574T/AT/CT 
FAST CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 
Vee 0.--.7.0V 

soon 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 
soon CL= Load capacitance: includes jig and probe capacitance. 

2569 drwOB 

SET-UP, HOLD AND RELEASE TIMES 

DATA 
INPUT zxt:~u 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL 
.~ 

SYNCHRONOUS CO 
PRESET 

CLEAR 
CLOCK ENABLE 

ETC. 

XX:t j) 
tsu--

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

tREM 

tH 

xxx -H 

3V 
I.SV 
OV 
3V 
I.SV 
OV 

3V 
I.SV 
OV 

XXX-
3V 
I.SV 
OV 

2569 drw07 

3V 
I.SV 
OV 

VOH 
- I.SV 

VOL 

3V 

2569 drw 09 

RT = Termination resistance: should be equal to ZOUT of the Pulse 
Generator. 

PULSE WIDTH 

LOW_HIGH_LOW={-~ ISV PULSE -- . 

H.GH-LOW"H.GH _ \W __ 1.SV 
PULSE __ 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

I.SV 

OV 

3.SV 

VOL 

VOH OUTPUT SWITCH 
NORMALLY OPEN HIGH OV 

2569 drw 10 

NOTES: 
I. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate" I.OMHz; tF " 2.5ns; tR " 2.5ns 

6.13 7 



IDT54174FCT374T/AT/CTIDT - 2374T/AT/CT, IDT54174FCT534T/ATICT,IDT54174FCT574T/AT/CTIDT - 2574T/AT/CT 
FAST CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT X 
:;rTe~m~p~. "'Ra~n~g""'e Family 

XXXX 
Device Type 

X 
Package 

X 
Process 

Y:lank 

P 
o 
SO 

L-------IL 
E 
PY 
Q 

374T 
574T 
534T 
374AT 

~ ____________________ -;574AT 

534AT 
374CT 
574CT 
534CT 
3740T 
5740T 

'--______________ -11 Blank 

12 
'--___________________ -1 54 

74 

6.13 

Commercial 
MIL-STO-883, Class B 

Plastic DIP 
CEROIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Shrink Small Outline Package 
Quarter-size Small Outline Package 

Non-Inverting Octal 0 Register 
Non-Inverting Octal 0 Register 
Inverting Octal 0 Register 

High Drive 
Balanced Drive 

-55°C to + 125°C 
O°Cto +70°C 

2569 drw 11 
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FAST CMOS IDT54174FCT377T/AT/CTIDT ~t;) OCTAL D FLIP-FLOP 
WITH CLOCK ENABLE 

Integrated Device Technology. Inc. 

FEATURES: 
• Std., A, C and D speed grades 
• Low input and output leakage S;1/lA (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA 10H, 48mA 10L) 
• Power off disable outputs permit "live insertion" 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, asop, CERPACK and LCC 

packages 

FUNCTIONAL BLOCK DIAGRAM 

00 01 02 

00 01 02 

The lOT logo is a registered trademark of Integrated Device Technology. Inc. 

03 

DESCRIPTION: 
The I DT5417 4FCT377TI AT/CT/DT are octal D flip-flops built 

using an advanced dual metal CMOS technology. The IDT541 
74FCT377T/AT/CT/DThaveeightedge-triggered, D-typeflip­
flops with individual D inputs and 0 outputs. The common 
buffered Clock (CP) input loads all flip-flops simultaneously 
when the Clock Enable (CE) is LOW. The register is fully 
edge-triggered. The state of each D input, one set-up time 
before the LOW-to-HIGH clock transition, is transferred to the 
corresponding flip-flop's 0 output. The CE input must be 
stable only one set-up time prior to the LOW-to-HIGH transi­
tion for predictable operation. 

04 Os 06 07 

03 04 Os 06 07 

2630drw01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1994 

©19951ntegrated Device Technology, Inc. 6.14 DSC-420D/3 

1 



IDT54174FCT377T/AT/CTJDT 
FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE 

PIN CONFIGURATIONS 

CE Vee 
00 2 19 07 
Do 3 P20-1 18 07 
01 4 020-1 17 06 
01 5 8020-2 16 06 
02 6 

8020-8 15 05 & 
02 7 E20-1 14 05 
03 8 13 04 
03 9 12 04 

GNO 10 11 CP 

2630 drw02 

DIP/SOIC/QSOP/CERPACK 
TOP VIEW 

PIN DESCRIPTION 

Pin Names Description 

00-07 Data Inputs 

CE Clock Enable (Active LOW) 

00-07 Data Outputs 

CP Clock Pulse Input 

2630 Ibl 01 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Ratin!:! Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2630 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device at these or any other condttions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vce by +O.SV unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

D1 ] 4 

01 ] 5 

02 ] 6 

D2 ] 7 

D3 ] 8 

° °IW g .... 000>0 

L.JI-JIIL....JL....J 

3 2 : : 20 19 
18 [ 
17 [ 

L20-2 16 [ 
1S [ 
14 [ 

9 1011 1213 

D7 
D6 
06 
Os 
Ds 

2630 dlW 03 

LCC 
TOP VIEW 

FUNCTION TABLE(1) 

Inputs 

Operating Mode CP CE D 

Load "1" i I h 

Load "0" i I I 

Hold i h X 
H H X 

Outputs 

0 

H 

L 

No Change 
No Change 

NOTE: 2630 Ibl 02 

1. H = HIGH Voltage Level 
h = HIGH Voltage Level one setup time prior to the LOW-to-HIGH 

Clock Transition 
L = LOW Voltage Level 
I = LOW Voltage Level one setup time prior to the LOW-to-HIGH Clock 

Transition 
X = Don~ Care 
i = LOW-to-HIGH Clock Transition 

CAPACITANCE (TA = +25°C f = 1 OMHz) , 

Symbol Parameter(l) Conditions Typ. Max. Unit 

GIN Input VIN =OV 6 10 pF 

Capacitance 

GoUT Output VOUT= OV 8 12 pF 

Capacitance 
NOTE: 2630 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT377T/AT/CTIDT 
FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = O°C to +70°C Vee = 5 OV + 5%' Military' TA = -55°C to +125°C Vec = 5 OV + 10% , - , , -

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vcc = Max. VI=2.7V - -
ilL Input LOW Current(4) Vee = Max. VI = 0.5V - -
II Input HIGH Current(4) Vcc = Max., VI = Vcc (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN = -1BmA - -0.7 

los Short Circuit Current Vec = Max.(3), Vo = GND -60 -120 

VOH Output HIGH Voltage Vcc = Min. IOH = -6mA MIL. 2.4 3.3 

VIN = VIH or VIL IOH = -BmA COM'L. 

IOH = -12mA MIL. 2.0 3.0 

10H =-15mA COM'L. 

VOL Output LOW Voltage Vec=Min. IOL = 32mA MIL. - 0.3 

VIN = VIH or VIL 10L = 48mA COM'L. 

IOFF InpuVOutput Power Off Vcc = OV, VIN or Vo $ 4.5V - -
Leakage(S) 

VH Input Hysteresis - - 200 

Icc Quiescent Power Vcc= Max. - 0.01 

Supply Current VIN = GND or Vec 

NOTES: 

Max. 

-
O.B 

±1 

±1 

±1 

-1.2 

-225 

-

-

0.5 

±1 

-

1 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±5(.1A at TA = -55°C. 
5. This parameter is guaranted but not tested. 

6.14 

Unit 

V 

V 

~ 
I1A 

~ 
V 

mA 

V 

V 

V 

~ 

mV 

mA 

2630 Ibl 05 

3 



IDT54n4FCT377T/AT/CTIDT 
FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. Typ.(2) Max. 

Alec Quiescent Power Supply Vee = Max. - 0.5 2.0 
Current TTL Inputs HIGH VIN = 3.4V(3) 

leeo Dynamic Power Supply Vee = Max., Outputs Open VIN= Vee - 0.15 0.25 
Current(4) CE=GND VIN=GND 

One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Vee = Max., Outputs Open VIN= Vee - 1.5 3.5 
Current(6) lep = 10MHz VIN=GND 

CE=GND VIN = 3.4V - 2.0 5.5 
One Bit Toggling VIN=GND 
tr = 5MHz 
50% Duty Cycle 

Vee = Max., Outputs Open VIN = Vee - 3.8 7.3(5) 
lep = 10MHz, 50% Duty Cycle VIN=GND 

CE=GND VIN = 3.4V - 6.0 16.3(5) 
Eight Bits Toggling VIN=GND 
Ii = 2.5MHz 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + hNPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + Iceo (fcpt2 + fiNi) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
Ni = Number of Inputs at fl 
All currents are in milliamps and all frequencies are in megahertz. 

6.14 

Unit 

mA 

mN 
MHz 

mA 

2639 tbl 05 
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IDT54174FCT377T/AT/CTIDT 
FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
IDT54174FCT377T FCT54n4FCT377AT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(l) Min.<2) Max. Min.(2) Max. Min.!2) Max. Mln.<2) Max. Unit 

tPLH Propagation Delay CL= 50pF 2.0 13.0 2.0 15.0 2.0 7.2 2.0 8.3 ns 
tPHL CP to On RL= 500n 

tsu Set-Up Time HIGH or LOW 2.5 - 3.0 - 2.0 - 2.0 - ns 
Dn to CP 

tH Hold Time HIGH or LOW 2.0 - 2.5 - 1.5 - 1.5 - ns 
Dnto CP 

tsu Set-Up Time HIGH or LOW 4.0 - 4.0 - 3.5 - 3.5 - ns 
CEtoCP 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 1.5 - 1.5 - ns 
CEtoCP 

tw Clock Pulse Width, 7.0 - 7.0 - 6.0 - 7.0 - ns 
HIGH or LOW 

2630 tbl 06 

IDT54174FCT377CT FCT54n4FCT377DT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(l) Min.<2) Max. Min.(2) Max. Min.(2) Max. Min.<2) Max. Unit 

tPLH Propagation Delay CL= 50pF 2.0 5.2 2.0 5.5 2.0 4.4 - - ns 
tPHL CP to On RL= 500n 

tsu Set-Up Time HIGH or LOW 2.0 - 2.0 - 2.0 - - - ns 
Dnto CP 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 1.0 - - - ns 
Dn toCP 

tsu Set-Up Time HIGH or LOW 3.5 - 3.5 - 3.0 - - - ns 
CEtoCP 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 0.0 - - - ns 
CEtoCP 

tw Clock Pulse Width, 6.0 - 7.0 - 3.0 - - - ns 
HIGH or LOW 

NOTES: 2630tbl07 

1. See test circuit and waveforms. 
2. Minimum lim~s are guaranteed but not tested on Propagation Delays. 
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IDTS4I74FCT377T/AT/CTIDT 
FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee 0-.7.0V 

1-+<:>+-....---1 D.U.T. 1-+-0+_----+ 

RT 

2830 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxtl----od~"'V...:7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET - 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONzztTROL J _ 3V 

PRESET ~......,....-r,.---J,:~+--T~""",~"", 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

~630 drw 05 

3V 
1.5V 
OV 

~--'-"\. +- VOH 
- 1.5V 

VOL 

2630 drw 07 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2630 Ink 08 

Cl= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~1'5V 
1.5V 

'----

ENABLE AND DISABLE TIMES 

OUTPUT 
NORMALLY 

ENABLE 

HIGH __ ---I. 

NOTES: 

DISABLE 

2630 drw 06 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 

OV 

2830 dIW08 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate,.; 1 .OMHz; tF"; 2.5ns; tR ,.; 2.5ns 
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IDT54174FCT377T/AT/CTIDT 
FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT XX FCT X 

Temperature 
Range 

Family 

XXXX 

Device Type 

X 

Package 

X 

Process 

~~""k Commercial 
MIL-STD-883, Class B 

P Plastic DIP 
D CERDIP 
SO Small Outline IC 

L-_______ --j L Leadless Chip Carrier 
E CERPACK 
Q Quarter-size Small Outline Package 

377T Octal D Flip-Flop w/Clock Enable 
L--------------i 377AT 

377CT 
377DT 

'------------------1: Blank High Drive 

'-----------------------11 54 -55°C to +125°C 
1 740°C to +70°C 

2630 drw 09 
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FAST CMOS QUAD 
DUAL-PORT REGISTER 

IDTS4/7 4FCT399T/AT/CT 

Integrated Device Technology. Inc. 

FEATURES: 
• Std., A, and C speed grades 
• Low input and output leakage ::;;1!1A (max.) 
• CMOS power levels 
• True TIL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOL) 
• Power off disable outputs permit "live insertion" 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP. SOIC, CERPACK and LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

10A------~ 

S -[>o--IO----e-I 
I1A ----+-----if-+-I 

DESCRIPTION: 
The IDT54174FCT399T/AT/CT are high-speed quad dual­

port registers. They select four bits of data from either of two 
sources (Ports) under control of a common Select input (S). 
The selected data is transferred to a 4-bit output register 
synchronous with the LOW-to-HIGH transition of the Clock 
input (CP). The 4-bit D-type output register is fully edge­
triggered. The Data inputs (lox, 11X) and Select input (S) must 
be stable only one set-up time prior to, and hold time after, the 
LOW-to-HIGH transition of the Clock input for predictable 
operation. 

b---dD Q QA 

CP 

10B-------+-I-I""""'\ 

118 --------1-1--1 

loc--------I-I--I 

I1c--------I-I--I 

100--------1-1--1 

110---------1 

CP------------~ 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 6.15 

QB 

CP 

Qc 

CP 

10---+<:1 D Q Qo 

CP 

2633 dlW 01 

APRIL 1994 

DSc-42201S 
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IDT54174FCT399T/AT/CT 
FAST CMOS QUAD DUAL-PORT REGISTER 

PIN CONFIGURATIONS 

S VCC 

QA 15 Qo 
lOA 3 P16-1, 14 100 
11A D16-1 13 4 110 

S016-1 
lIB 5 

& 
12 he 

lOB 6 E16-1 11 lac 
QB 7 10 Qe 

GND 8 9 CP 

2633 drw03 

DIP/SOIC/CERPACK 
TOP VIEW 

PIN DESCRIPTION 
Pin Names Description 

S Common Selecl Input 

CP Clock Pulse Input (Active Rising Edge) 

10A- 100 Data Inputs from Source 0 

I1A-110 Data Inputs from Source 1 

QA-Qo Register True Outputs 

2633 tbl 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX ..: () 8 0 o(})z>o 
~I.--JIIL...JL-I 

3 2 I I 20 19 
lOA 14 L> 18 [ 100 1 
11A 1 S 17 [ 110 

NC 16 L20-2 16 [ NC 
118 17 IS[ 11G 

lOB 18 14[ lac 
9 10 11 1213 
~r-,I""""1r-\"-' 

~Cl()a.() zz()O 
(!J 

2633 drw 02 
LCC 

TOP VIEW 

FUNCTION TABLE(1) 

NOTE: 
1. H 

L 
h 

x 

6.15 

Inputs 

S 10 

I I 

I h 

h X 

h X 

HIGH Vottage Level 
LOW Voltage Level 

Outputs 

11 Q 

X L 

X H 

I L 

h H 

2633 tbl 02 

HIGH Vottage Level one set-up time prior to the LOW-to-HIGH 
clock transition 
LOW Voltage Level one set-up time prtor to the LOW-to-HIGH 
clock transition 
Immatertal 

2 



IDT54174FCT399T/AT/CT 
FAST CMOS QUAD DUAL-PORT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C f = 1.0MHz) 

Symbol Rating Commercial Military Unit Symbol Parameter(1) Conditions Typ. Max. Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V CIN Input VIN =OV 6 10 
with Respect to Clipacitance 

GoUT Output VOUT= OV 8 12 
Capacitance 

GND 
VTERM(3) Terminal Voltage -0.5 to -0.5 to V 

with Respect to Vee +0.5 Vee +0.5 NOTE: 
GND 

TA Operating Oto +70 -55 to +125 °C 
1. This parameter is measured at characterization but not tested. 

Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2633 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal 
voltage may exceed Vee by +O.5V unless otherwise noted. 

2. Input and Vec terminals only. 
3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
C . T C C V MI ommerelal: A= 0° to +70° , CC = 5.0V + 5%; i itary: TA = -55° C to +125° CV , 

Symbol Parameter Test Conditions(1) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 

VIL Input LOW Level Guaranteed Logic LOW Level 

IiH Input HIGH Current(4) Vee = Max. VI=2.7V 

IlL Input LOW Current(4) Vee = Max. VI = 0.5V 

II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) 

VIK Clamp Diode Voltage Vee = Min., liN = -18mA 

los Short Circuit Current Vee = Max(3)., Vo = GND 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 

VIN = VIH or VIL 10H = -SmA COM'L. 

10H =-12mAMIL. 

CC =5.0 

Min. 

2.0 

-
-
-
-
-
-60 

2.4 

2.0 

10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L = 32mA MIL. -
VIN = VIH or VIL 10L = 48mA COM'L. 

10FF InpuVOutput Power Off Vee = OV, VIN or Vo :;:; 4.5V -
Leakage(5) 

VH Input Hysteresis - -
Icc Quiescent Power Vee = Max. -

Supply Current VIN = GND or Vee 

NOTES: 

V ±10% 
Typ.(2) Max. 

- -
- 0.8 

- +1 

- +1 

- ±1 

-0.7 -1.2 

-120 -225 

3.3 -

3.0 -

0.3 0.5 

- ±1 

200 -
0.Q1 1 

1. For conditions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limn for this parameter is ±5!1A at TA = -55°C. 
5. This parameter is guaranteed but not tested. 

6.15 

pF 

pF 

2633 Ink 04 

Unit 

V 

V 

IlA 
uA 

IlA 
V 

mA 

V 

V 

V 

ItA 

mV 

mA 

2633 tbl 05 
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IDT54174FCT399T/AT/CT 
FAST CMOS QUAD DUAL-PORT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. Typ.(2) Max. 

Lllee Quiescent Power Supply Vee = Max. - 0.5 2.0 
Current TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Vee = Max., Outputs Open VIN= Vee - 0.15 0.25 
Current(4) One Input Toggling VIN =GND 

50% Duty Cycle 
Ie Total Power Supply Vee = Max., Outputs Open VIN=VCC - 1.5 3.5 

Current(6) fep = 10MHz VIN=GND 

One Bit Toggling VIN = 3.4V - 2.0 5.5 
h =5MHz VIN=GND 
50% Dutv Cvcle 
Vee = Max., Outputs Open VIN= Vee - 3.8 7.3(5) 
fep = 10MHz VIN=GND 
Four Bits Toggling VIN= 3.4V - 5.0 12.3(5) 

fl=5MHz VIN=GND 
50% Duty Cycle 

NOTES: 
I. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 
5. Values for these conditions are examples of the Icc fonnula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + "Icc DHNT + ICCD (fcp/2 + fi Ni) 
Icc = Quiescent Current 
"Icc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
Ni = Number of Inputs at fl 
All currents are in milliamps and all frequencies are in megahertz. 

6.15 

Unit 

mA 

mAl 
MHz 

mA 

2633 tbl 06 
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IDT54174FCT399T/ATICT 
FAST CMOS QUAD DUAL-PORT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
IDT54174FCT399T IDT54174FCT399AT IDT54174FCT399CT 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Mln.(2) Max. Mln.(') Max. Mln.(2) Max. Mln.(') Max. Unit 

tPLH Propagation Delay CL= 50pF 3.0 10.0 3.0 11.5 2.5 7.0 2.5 7.5 2.5 6.1 2.5 6.6 ns 
tPHL CPtoQn RL= 5000 

tsu Set-upTime 4.0 - 4.5 - 3.5 - 4.0 - 3.5 - 4.0 - ns 
HIGH or LOW 
In to CP 

tH Hold Time 1.0 - 1.5 - 1.0 1.0 1.0 1.0 ns 
HIGH or LOW 
IntoCP 

tsu Set-up Time 9.0 - 9.5 - 8.5 - 9.0 - 8.5 - 9.0 - ns 
HIGH or LOW 
StoCP 

tH Hold Time 0 - 0 - 0 - 0 - 0 - 0 - ns 
HIGH or LOW 
StoCP 

tw CP Pulse Width 5.0 - 7.0 - 5.0 - 6.0 - 5.0 - 6.0 - ns 

HIGH or LOW 

NOTES. 2633 tbl07 

1. See test circuit and waveforms. 
2. Minimum limns are guaranteed but not tested on Propagation Delays. 

6.15 5 



IDT54174FCT399T/AT/CT 
FAST CMOS QUAD DUAL-PORT REGISTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee o-.7.0V 

soon 
VOUT 

I-H:>+-...... --i D.U.T. 1-tOJ-__._--. 
SOpF soon 

ICL RT 

2633 drw04 

SET-UP, HOLD AND RELEASE TIMES 

DATA zxtl---ri-<,......".,......". ......... - 3V 
~~ 1$ 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 
SYNCHRONOUS CONzxtTROL $ _ 3V 

PRESET~~~~·~r-~~~~~7 
CLEAR 1.SV 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2633 drw05 

3V 
1.SV 
OV 

,--':'-,+- VOH 
- 1.SV 

VOL 

3V 

2633 drw07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINmONS: 2633 Ink 08 

Ct.: Load capacnance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOllT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW={- ~ 15V PULSE -- . 

HIGH-lOW"'IGH _ \W __ 1.5V 
PULSE __ 

2633 drw 06 

ENABLE AND DISABLE TIMES 

ENABLE 

NOTES: 

DISABLE 

3V 

1.SV 

r-----" +---- OV 

3.SV 

VOL 

VOH 

OV 

2633 dlW 08 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate s 1.0MHz; tF S 2.5ns; tR S 2.5ns 

6.15 6 



IDT54n4FCT399T/AT/CT 
FAST CMOS QUAD DUAL-PORT REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT X XXXX 

Temp. Range Family Device Type 

X 

Package 

X 

Process 

~~r."k Commercial 
MIL-STD-883, Class B 

P Plastic DIP 
o CERDIP 

L----------l L Leadless Chip Carrier 
SO Small Outline IC 
E CERPACK 

399T Quad Dual-Port Register 
L-___________ -{ 399AT 

399CT 

L-------------------i Blank High Drive 

L-_____________________ -{ 54 -55°C to +125°C 
740°C to +70°C 

2633 drw 09 
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~t;) 
FAST CMOS a-BIT IDT54n4FCT521T 

IDENTITY COMPARATOR IDT54n4FCT521AT 

Integrated Device Technology. Inc. 

FEATURES: 
• Std., A, Band C speed grades 
• Low input and output leakage ~1 ~ (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 48mA IOl) 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, SSOP, QSOP, CERPACK and 

LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

AO~ B0-t> 

A3~ 
B3~ 

The JOT logo is a registered trademark of Integrated Device Technology, Inc. 

2572 dlW 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT54n4FCT521 BT 
IDT54n4FCT521 CT 

DESCRIPTION: 
The IDT54174FCT521T/ATIBT/CT are 8-bit identity com­

parators built using an advanced dual metal CMOS technol­
ogy. These devices compare two words of up to eight bits each 
and provide a LOW output when the two words match bit for 
bit. The expansion input iA = B also selVes as an active LOW 
enable input. 

PIN CONFIGURATIONS 

TA=B vcc 

Ao 2 19 UA=B 

Bo 3 P20-1 18 B7 

A1 4 020-1 17 A7 

B1 5 5020-2 16 B6 

A2 6 5020-7 15 As 
5020-8 

B2 7 & 14 B5 

A3 8 E20-1 13 As 

B3 9 12 B4 
GND 10 11 A4 

DIP/SOIC/SSOP/QSOP/CERPACK 

INDEX 

A1 :J 4 
B1 :J 5 

A2 :J 6 

B2 ]7 

A3 ]8 

TOP VIEW 

I II II " " 
, 

'-' '-' , ' ............ 
3 2 :...J 20 19 

1 

L20-2 

9 10111213 
.-......, r-"'I r-"I""" 
I I I II 'I I f I 

&l~<a5~ 
<!l 

LCC 
TOP VIEW 

18[: 

17[: 

16[: 

15[: 

14[: 

2572 drw02 

B7 
A7 

Bs 

As 

B5 

2572 drw03 

APRIL 1994 

©1995 Integrated Device Technology, Inc. 6.16 DSC-421Q/4 
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IDT54n4FCT521T/AT/BT/CT 
FAST CMOS 8-BIT IDENTITY COMPARATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION ABSOLUTE MAXIMUM RATINGS(1) 
Pin Names Description Symbol Rating Commercial Military Unit 

Ao-A? Word A Inputs 

Bo- B'7 Word B Inputs 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

IA = B Expansion or Enable Input (Active LOW) VTERM(3) Terminal Vollage -0.5 to -0.5 to V 

OA=B Identity Output (Active LOW) 

FUNCTION TABLE(1) 
Inputs 

iA=B 

L 
L 
H 
H 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
'Ao= Bo, A1 = B1, A2 = B2, etc. 

A.B 
A= B* 
A;<B 

A= B* 
A;<B 

CAPACITANCE (TA = +25°C f = 1.0MHz) 

Symbol Parameter(l) Conditions Typ. 

CIN Input VIN =OV 6 
Capacitance 

GoUT Output VOUT=OV S 
Capacitance 

NOTE: 

2572 tbl 01 

Output 

OA=B 

L 
H 
H 
H 

2572 tbl 02 

Max. Unit 

10 pF 

12 pF 

2572 Ink 04 

with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -£5 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -£0 to +120 -£0 to +120 mA 
Current 

NOTES: 2572 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other condttions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliabilny. No terminal voltage may exceed 
Vee by +<l.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3 .• Outputs and 1/0 terminals only. 

1. This parameter is measured at characterization but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vee = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc= 5.0V + 10% - -

Symbol Parameter Test Conditions(1) Min. Typ.<2} 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vcc = Max. VI = 2.7V - -
IlL Input LOW Current(4) Vec = Max. VI=0.5V - -
II Input HIGH Current(4) Vcc = Max., VI = Vcc (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN = -1 SmA - -0.7 

los Short Circuit Current Vcc = Max.(3), Vo = GND -60 -120 

VOH Output HIGH Voltage Vcc = Min. 10H = -£mA MIL. 2.4 3.3 
VIN = VIH or VIL IOH = -SmA COM'L. 

10H =-12mA MIL. 2.0 3.0 
10H = -15mA COM'L. 

VOL Output LOW Voltage Vce = Min. 10L = 32mA MIL. - 0.3 
VIN = VIH or VIL 10L = 4SmA COM'L. 

VH Input Hysteresis - - 200 

lec Quiescent Power Supply Current Vee = Max. - 0.01 
VIN = GND or Vcc 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25'C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±511A at TA = ·55°C. 

6.16 

Max. Unit 

- V 

O.S V 

±1 J.lA 
±1 J.lA 
±1 J.lA 

-1.2 V 

-225 mA 

- V 

- V 

0.5 V 

- mV 

1 mA 

2572 tbl 05 
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IDT54174FCT521T/AT/BT/CT 
FAST CMOS 8-BIT IDENTITY COMPARATOR 'MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. Unit 

~Iee 
Quiescent Power Supply Vee = Max. 

0.5 2.0 rnA 
Current TTL VIN = 3.4V(3) -
Inouts HIGH 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.15 0.25 mAl 

Outputs Open VIN=GND MHz 

One Input Toggling 

50% Duty Cycle 

Ie Total Power Supply Current(S) Vee = Max. VIN = Vee - 1.5 3.5 mA 

Outputs Open VIN =GND 

fi = 10MHz VIN =3.4V - 1.8 4.5 

One Bit Toggling VIN "GND 
50% Duty Cycle 

NOTES: 2572 tbl 06 

1. For conditions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25"C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples 01 the Icc lormula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + dlcc DHNT + ICCD (fCPI2 + fiNi) 
Icc = Quiescent Current 
dlcc = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
II = Input Frequency 
Ni = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
IDT54174FCT521T IDT54174FCT521AT IDT54174FCT521 BT 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Mln.I') Max. Min.(2} Max. 

tPLH Propagation CL= 50pF 
1.5 11.0 1.5 15.0 1.5 7.2 1.5 9.5 1.5 5.5 1.5 7.3 

tPHL Delay RL = 500n 
An or Bn to 

OA=B 

tPLH Propagation 
1.5 10.0 1.5 9.0 1.5 6.0 1.5 7.8 1.5 4.6 1.5 6.0 

tPHL Delay 

fA = B to 

OA=B 

NOTES: 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 

6.16 

IDT54174FCT521CT 

Com'l. Mil. 

Min.(2) Max. Min.(2) Max. Unit 

1.5 4.5 1.5 5.1 ns 

1.5 4.1 1.5 4.5 ns 

2572 tbl 07 
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IDT54174FCT521T/ATIBT/CT 
FAST CMOS 8~BIT IDENTITY COMPARATOR 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee o-.7.0V 

500n 

2572 drw 04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA Z&tl----..:+-.:....,.,...,......." - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET - 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRONOUS CON&q:TROL II _ 3V 
PRESET 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2572 drw05 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

2572 drw07 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2572 Ink 08 

CL= Load capac~ance: includes jig and probe capacitance. 
RT= Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~1.5V 
1.5V 

'----
2572 drw 06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH 

OV 
2572 drw 08 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF ,;; 2.5n8; tR ,;; 2.5ns 

6.16 4 



IDT54174FCT521T/AT/BT/CT 
FAST CMOS 8-BIT IDENTITY COMPARATOR 

ORDERING INFORMATION 

IDT_.....;..;X;..:.X __ FCT _-,X-,--_ XXXX 

Temp. Range Family Device Type 

x 
Package 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

x 
Process 

y~lank Commercial 
MIL-STD-883, Class B 

P Plastic DIP 
D CERDIP 
E CERPACK 

L-_______ I L Leadless Chip Carrier 

SO Small Outline IC 
P Shrink Small Outline Package 
Q Quarter-size Small Outline Package 

I Blank High Drive 

'--------------------------i 54 -55°C to +125°C 
74 QOC to +7QoC 

2572 dlW 09 
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FAST CMOS 
OCTAL LATCHED 
TRANSCEIVER 

IDT54n4FCT543T/AT/CT/DT 
IDT54n4FCT2543T/AT/CT 

Integrated Device Technology. Inc. 

FEATURES: 
• Common features: 

- Low input and output leakage S:11lA (max.) 
- CMOS power levels 
- True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 
- Product available in Radiation Tolerant and Radiation 

Enhanced versions 
- Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
- Available in DIP, SOIC, SSOP, asap, CERPACK 

and LCC packages 
• Features for FCT543T: 

- Std., A, C and D speed grades 
- High drive outputs (-15mA IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 

• Features for FCT2543T: 
- Std., A, and C speed grades 
- Resistor outputs (-15mA IOH, 12mA IOL Com.) 

(-12mA IOH, 12mA IOL Mil.) 
- Reduced system switching noise 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The FCT543T/FCT2543T is a non-inverting octal trans­

ceiver built using an advanced dual metal CMOS technology. 
This device contains two sets of eight D-type latches with 
separate input and output controls for each set. For data flow 
from A to B, for example, the A-to-B Enable (CEAB) input must 
be LOW in order to enter data from Ao-A 7 or to take data from 
Bo-B7, as indicated in the Function Table. With CEAB LOW, 
a LOW signal on the A-to-B Latch Enable (LEAB) input makes 
the A-to-B latches transparent; a subsequent LOW-to-HIGH 
transition of the LEAB signal puts the A latches in the storage 
mode and their outputs no longer change with the A inputs. 
With CEAB and OEAB both LOW, the 3-state B output buffers 
are active and reflect the data present at the output of the A 
latches. Control of data from B to A is similar, but uses the 
CEBA, LEBA and OEBA inputs. 

The FCT2543T has balanced output drive with current 
limiting resistors. This offers low ground bounce, minimal 
undershoot and controlled output fall times-reducing the need 
for external series terminating resistors. FCT2xxxT parts are 
plug-in replacements for FCTxxxT parts. 

r--------------------------------------------------.., 
DETAIL A 

D ">---------1- Bo 

LE 

AO-+-~1------~ Q D 

L________________ _ ____ _ 

A1 

A2 

As 
A4 

A5 

Ae 

A7 

CEBA ---+--cr 

LEBA 

The IDT logo Is a regfstered trademark of Integrated Device Technology. Inc. 

DETAILAx7 

B1 

B2 
Bs 

B4 
B5 

Be 
B7 

L------W'lP_--- OEAB 

L ________ ~r_p_~---CEAB 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

e1995 Integrated Device Technology, Inc. 6.17 

2613 drwOl 

JANUARY 1995 
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IDT54n4FCT543T/AT/CT/DT - 2543T/AT/CT 
FAST CMOS OCTAL LATCHED TRANSCEIVER 

PIN CONFIGURATIONS 

LEBA 
OEBA 

Ao 
A1 
A2 
A3 
A4 
A5 
AS 
A7 

CEAB 
GND 

Vcc 
CEBA 
Bo 
B1 
B2 
B3 
B4 
B5 
Bs 
B7 
LEAB 
OEAB 

2613drw02 

DIP/SOIC/SSOP/QSOP/CERPACK 
TOP VIEW 

PIN DESCRIPTION 
Pin Names Description 

OEAB A-to-B Output Enable Input (Active LOW) 

OEBA B-to-A Output Enable Input (Active LOW) 

CEAB A-to-B Enable Input (Active LOW) 

CEBA B-to-A Enable Input (Active LOW) 

LEAB A-to-B Latch Enable Input (Active LOW) 

LEBA B-to-A Latch Enable Input (Active LOW) 

Ao-A? A-to-B Data Inputs or B-to-A 3-State Outputs 

Bo-B7 B-to-A Data Inputs or A-to-B 3-State Outputs 

2613 tbl 01 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2613 Ink 03 

1. Slresses grealer lhan those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This Is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vec by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and 1/0 terminals only. 

.MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

AI 
A2 
A3 
NC 
A4 
A5 
A6 

'--JL-IL...-IIIL...-It......J1.-J 

43211282726 
]5 w 

1 
]6 
]7 

]8 
J9 

L28-1 

J10 
] 11 

12 13 14 15 16 17 18 
~,-,,......,,......,,.........,...-.,......, 

us z ZUS US ~ ICO 0 uro ICO ID uC!J 0-' 

LCC 
TOP VIEW 

FUNCTION T ABLE(1, 2) 

For A-to-B (Symmetric with B-to-A) 

Latch 
Inputs Status 

CEAB LEAB OEAB A-to-8 

H - - Storing 

- H - Storing 

- - H -

25 [ 
24 [ 
23 [ 
22 [ 
21 [ 
20 [ 
19 [ 

L L L Transparent 

L H L Storing 

B1 
82 
83 
NC 
B4 
B5 
B6 

2613dIW03 

Output 
Buffers 

80-87 

HighZ 

-
HighZ 

Current A Inputs 

Previous' A Inputs 

NOTES: 2613 tbl 02 

1. • Before LEAB LOW-to-HIGH Transition 
H = HIGH Voltage Level 
L = LOW Voltage Level 
- = Don't Care or Irrelevant 

2. A-to-B data flow shown; B-to-A flow control is the same, except using 
CEBA, LEBA and OEBA. 

CAPACITANCE (TA= +25°C f = 1 OMHz) , 

Svmbol Parameter(1) Conditions TYIl· Max. Unit 

CIN Input VIN =OV 6 10 pF 

Capacitance 

CoUT Output VOUT= OV 8 12 pF 

Capacitance 
NOTE: 2613 Ink 04 

1. This parameter is measured at characterization but not tested. 

6.17 2 



IDT54J74FCT543T/AT/CTIDT - 2543T/AT/CT 
FAST CMOS OCTAL LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
C . I T O°C t 70°C V 5 OV 5°1c MTt ommercla: A= 0+ , CC= ± 0; II ary: T A=-55°C t 125°C V 0+ , CC= 5 OV 10% ± ° 

Symbol Parameter Test Conditions(t) Min. Typ.(2) Max. Unit 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - - V 

VIL Input LOW Level Guaranteed Logic LOW Level - - O.B V 

IIH Input HIGH Current(4) Vee = Max. VI=2.7V - - ±1 IIA 
IlL Input LOW Current(4) VI = 0.5V - - ±1 

10ZH High Impedance Output Current Vee = Max. Vo=2.7V - - ±1 IIA 
IOZL (3-State Output pins)(4) VO= 0.5V - - ±1 

II Input HIGH Current(4) Vee = Max., VI = Vec (Max.) - - ±1 IIA 
VIK Clamp Diode Voltage Vee = Min., liN = -1BmA - -0.7 -1.2 V 

VH Input Hysteresis - - 200 - mV 

Icc Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.01 1 mA 
2613 Ink 05 

OUTPUT DRIVE CHARACTERISTICS FOR 543T/AT/CT/DT 
Symbol Parameter Test Conditions(t) Min. Typ.<2) Max. Unit 

VOH Output HIGH Voltage Vcc=Min. IOH = -6mA MIL. 2.4 3.3 - V 

VIN = VIH or VIL 10H = -SmA COM'L. 

IOH= -12mA MIL. 2.0 3.0 - V 
IOH= -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL= 4BmA MIL. - 0.3 0.55 V 

VIN = VIH or VIL IOL= 64mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 -120 -225 mA 

10FF InpuVOutput Power Off Leakage(5) Vee = OV, VIN or Vo S 4.5V - - ±1 IIA 
2613 Ink 06 

OUTPUT DRIVE CHARACTERISTICS FOR 2543T/AT/CT/DT 
Symbol Parameter Test Conditions(t) Min. Typ.(2) Max. Unit 

100L Output LOW Current Vee = 5V, VIN = VIH or VIL. VOUT= 1.5V(3) 16 48 - mA 

100H Output HIGH Current Vcc = 5V, VIN = VIH or VIL, VOUT= 1.5V(3) -16 -4B - mA 

VOH Output HIGH Voltage Vee = Min. IOH = -12mA MIL. 2.4 3.3 - V 

VIN = VIH or VIL IOH = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL= 12mA - 0.3 0.50 V 

VIN = VIH or VIL 

NOTES: 2613 Ink 07 

1. For conditions shown as Max. or Min .. use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test IimH for this parameter is ±51lA at TA = -55°C. 
5. This parameter is guaranteed but not tested. 
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IDT54174FCT543T/AT/CT/DT - 2543T/AT/CT 
FAST CMOS OCTAL LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

<lIce Quiescent Power Supply Vee = Max. - 0.5 2.0 
Current TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Current(4) Vee = Max., Outputs Open VIN= Vee FCTxxxT - 0.15 0.25 
CEAB and OEAB = GND VIN=GND 
CEBA=Vee FCT2xxxT - 0.06 0.12 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max., Outputs Open VIN= Vee FCTxxxT - 1.5 3.5 
lep = 10MHz (LEAB) VIN= GND 
50% Duty Cycle FCT2xxxT - 0.6 2.2 
CEAB and OEAB = GND 
CEBA=Vee VIN = 3.4V FCTxxxT - 2.0 5.5 
One Bit Toggling VIN=GND 
at Ii = 5MHz FCT2xxxT - 1.1 4.2 
50% Duty Cycle 

Vee = Max., Outputs Open VIN = Vee FCTxxxT - 3.B 7.3(5) 

lep = 10MHz (LEAB) VIN=GND 
50% Duty Cycle FCT2xxxT - 1.5 4.0(5) 

CEAB and OEAB = GND 
CEBA = Vee VIN = 3.4V FCTxxxT - 6.0 16.3(5) 

Eight Bits Toggling VIN=GND 
at Ii = 2.5MHz FCT2xxxT - 3.B 13.0(5) 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values lor these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcPi2 + fiNi) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
fi = Input Frequency 
NI = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.17 

Unit 

mA 

mAl 
MHz 

mA 

2613 tbl DB 
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IDT54174FCT543T/AT/CTIDT - 2543T/AT/CT 
FAST CMOS OCTAL LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT543TI FCT543ATI 

FCT2543T FCT2543AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min,(2) Max. Mln,(2) Max. Min,(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 8.5 1.5 10.0 1.5 6.5 1.5 7.5 ns 
tPHL Transparant Mode RL= 5000 

An to Bn or Bn to An 

tPLH Propagation Delay 1.5 12.5 1.5 14.0 1.5 8.0 1.5 9.0 ns 
tPHL LEBA to An LEAB to Bn 

tPZH Output Enable Time 1.5 12.0 1.5 14.0 1.5 9.0 1.5 10.0 ns 
tPZL OEBA or OEAB to An or Bn 

CEBA or CEAB to An or Bn 

tPHZ Output Disable Time 1.5 9.0 1.5 13.0 1.5 7.5 1.5 8.5 ns 
tpLZ OEBA or OEAB to An or Bn 

CEBA or CEAB to An or Bn 

tsu Set-up Time, HIGH or LOW 3.0 - 3.0 - 2.0 - 2.0 - ns 
An or Bn to LEBA or LEAB 

tH Hold Time, HIGH or LOW 2.0 - 2.0 - 2.0 - 2.0 - ns 
An or Bn to LEBA or LEAB 

tw LEBA or LEAB Pulse Width 5.0 - 5.0 - 5.0 - 5.0 - ns 
LOW 

2513tbl09 

FCT543CTI 

FCT2543CT FCT543DT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(1) Min,(2) Max. Min,(2) Max. Min,(2) Max. Min,(2) Max. Unit 

tPLH Propagation Delay CL=50pF 1.5 5.3 1.5 6.1 1.5 4.4 - - ns 
tPHL Transparant Mode RL= 5000 

An to Bn or Bn to An 

tPLH Propagation Delay 1.5 7.0 1.5 8.0 1.5 5.0 - - ns 
tPHL LEBA to An LEAB to Bn 

tPZH Output Enable Time 1.5 8.0 1.5 9.0 1.5 5.4 - - ns 
tPZL OEBA or OEAB to An or Bn 

CEBA or CEAB to An or Bn 

tPHZ Output Disable Time 1.5 6.5 1.5 7.5 1.5 4.3 - - ns 
tpLZ OEBA or OEAB to An or Bn 

CEBA or CEAB to An or Bn 

tsu Set-up Time, HIGH or LOW 2.0 - 2.0 - 1.5 - - - ns 
An or Bn to LEBA or LEAB 

tH Hold Time, HIGH or LOW 2.0 - 2.0 - 1.5 - - - ns 
An or Bn to LEBA or LEAB 

tw LEBA or LEAB Pulse Width 5.0 - 5.0 - 3.0(3) - - - ns 
LOW 

NOTES: 2513tbl10 
1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. This limit is guaranteed but not tested. 
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IDT54n4FCT543T/AT/CT/DT - 2543T/AT/CT 
FAST CMOS OCTAL LATCHED TRANSCEIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee a-.7.0V 

soon 
VOUT 

1-+<:>+-...... --1 D. U.T. 1-+0+-....... --+ 

RT 
SOpF soon 

ICL 
2513 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

DATA 
INPUT ~~U 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL r 
SYNCHRONOUS CO 

PRESET 
CLEAR 

CLOCK ENABLE 
ETC. 

rz&tll 
tSU .... 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

tREM 

tH 

XXX-= 
tH 

XXX -

3V 
1.SV 
OV 
3V 
1.5V 
OV 

3V 
1.5V 
OV 

3V 
1.5V 
OV 

2513 drw06 

3V 
1.SV 
OV 

,---'-,t- VOH 
- 1.SV 

VOL 

OV 

2513drwOB 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2513 Ink 11 

CL= Load capacHance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

L~-HIGH-L~ =t-~ PULSE --

HIGH-LOW-HIGH '" --
PULSE 

1.5V 

1.5V 

2513 dlW 07 

ENABLE AND DISABLE TIMES 

NOTES: 

ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 
---- 1.5V 

-f----- OV 

3.5V 

VOL 

VOH 

OV 

2513 drw09 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate S 1.0MHz; tF S 2.5ns; tR S 2.5ns 

6.17 6 



IDT54174FCT543T/AT/CTIDT - 2543T/AT/CT 
FAST CMOS OCTAL LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT __ X __ FCT X XXXX x x 
Temperature 

Range 
Family Device Package Process 

Type 

P 
D 

~ ______ ~ SO 
L 
E 
PY 
Q 

i543T 543AT 
L------------l1543CT 

543DT 

L..-___________ ---j, Blank 
12 

~ _________________ ~ 54 
74 

6.17 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Shrink Small Outline Package 
Quarter-size Small Oulline Package 

Octal Latched Transceiver 

High Drive 
Balanced Drive 

2613 drw 10 
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FAST CMOS IDT54n4FCT621T/AT ~g OCTAL BUS TRANSCEIVER 
(OPEN DRAIN) 

Integrated Device Technology, Inc. 

FEATURES: 
• Std. and A speed grades 
• Low input and output leakage ~1 j.IA (max.) 
• CMOS power levels 
• True TIL input and output compatibility 

- VOH = 3.3V (typ.) 
- Val = 0.3V (typ.) 

• Power off disable outputs permit "live insertion" 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, CERPACK and LCC packages 

FUNCTIONAL BLOCK DIAGRAM (1) 

61 

A2-As 62-68 

7 Other Transceivers 2538 drw 01 

The IDT logo is a registered trademark of Integrated DevicB Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The IDT54174FCT621T/AT is an octal transceiver with 

non-inverting Open-Drain bus compatible outputs in both 
send and receive directions. The B bus outputs are capable 
of sinking 64mA providing very good capacitive drive 
characteristics. These octal bus transceivers are designed for 
asynchronous two-way communication between data buses. 
The control function implementation allows for maximum 
flexibility in timing. 

PIN CONFIGURATIONS 

GAB Vcc 
A1 2 19 G8A 
A2 3 18 81 
A3 4 P20-1, 17 82 D20-1, 
A4 5 S020-2 16 83 
A5 6 & 15 84 
A6 7 E20-1 14 85 
A7 8 13 86 
As 9 12 B7 

GND 10 11 88 

2538 drw02 

DIP/sOIC/CERPACK 
TOP VIEW 

INDEX 
Olu« 

",~«uOl 
« « C!l > 1C!l 

L...J~UL...JL......J 
3 2 20 19 

A3 ] 4 1 1S [ 81 
A4 ] 5 17 [ B2 
A5 ] 6 L20-2 16 [ 83 
A6 ] 7 15 [ 84 
A7 ] 8 14 [ 85 

9 1011 1213 
r-o r-1 r-1 r--1 .--. 

< ~ m m m 2538drw03 

C!l 

LCC 
TOP VIEW 

APRIL 1994 

©1995 Integrated Device TechnologY,lnc. 6.18 DSC·422214 
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IDT54174FCT621T/AT 
FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN) 

PIN DESCRIPTION 
Pin Names Description 

GBA, GAB Enable Inputs 

A1-Aa Alnputs or Open-drain Outputs 

B1-Ba B Inputs or Open-drain Outputs 

2538 tbt Ot 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 

Current 
NOTES: 2538 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any othercondttions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 
Enable Inputs 

GBA GAB Function 

L L B data to A bus 

H H A data to B bus 

H L OFF 

L H B data to A bus 

A data to B bus 

NOTE: 2538 tbl 02 

1. H = HIGH Voltage Level. 
L = LOW Voltage Level. 
OFF = HIGH if pull-up resistor is connected to Open-Drain output. 

CAPACITANCE (TA = +25°C f = 1 OMHz) , 

Symbol Parameter(1) Conditions Typ. Max. Unit 

GiN Input VIN = OV 6 10 pF 
Capacitance 

GoUT Output VOUT= OV 8 12 pF 
Capacitance 

NOTE: 2538 Ink 04 

1. This parameter is measured at characterization but not tested. 

6.18 2 



IDT54174FCT621T/AT 
FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions(l) Min. Typ.(2) 

VIH Inpul HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Inpul LOW Level Guaranteed Logic LOW Level - -
IIH Inpul HIGH Current(5) Vee = Max., VI = 2.7V - -
IlL Inpul LOW Current(5) Vcc = Max., VI = 0.5V - -
II Input HIGH CurrentlO) Vcc = Max., VI = Vcc (Max.) - -
VIK Clamp Diode Voltage Vee=Min.,IN=-18mA - -0.7 

IOH Output HIGH Current Vec= Max. VOH = Vee (Max.) - -
VIN = VIH or VIL 

VOL Output LOW Voltage Vec= Min. IOL= 48mA MIL.(4) - 0.3 

(8 Bus) VIN = VIH or Vil IOl = 64mA COM'L. 

VOL Output LOW Voltage Vec= Min. IOl = 32mA MIL. (4) - 0.3 

(A Bus) VIN = VIH or Vil IOL = 48mA COM'L. 

IOFF Input/Output Power Off Vee = OV, VIN or Vo,,; 4.5V - -
Leakaae(5) 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Vee = max., VIN = GND or Vcc - 0.01 

Current 

NOTES: 
1. For conditions shown as Max. or Min., use appropnate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vec = 5.0V, +25°C ambient. 

Max. Unit 

- V 

0.8 V 

±1 IlA 
±1 flA 

±1 flA 

-1.2 V 

20 flA 

0.55 V 

0.5 V 

±1 flA 

- mV 

1 mA 

2538 tbl 05 

3. These are maximum 10l values per output. for 8 outputs turned on simultaneously. Total maximum 10l (all outputs) is 512mA for commercial and 
384mA for military. Derate 10l for number of outputs exceeding 8 turned on simultaneously. 

4. The test limit for this parameter is ±51lA at TA = -55°C. 
5. This parameter is guaranteed but not tested. 
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IDT54174FCT621T/AT 
FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. Unit 

alee Quiescent Power Supply Current Vee = Max. - 0.5 2.0 mA 
TTL Inputs HIGH VIN = 3.4V(3) 

leeD Dynamic Power Supply Current(4) Vcc= Max. VIN= Vee - 0.15 0.25 mA/MHz 
Outputs Open VIN=GND 
GBA = GAB = GND or Vee 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6,7) Vcc= Max. VIN = Vee - 1.5 3.5 mA 
Outputs Open VIN =GND 
GBA = GAB = GND or Vee 
One Bit Toggling VIN = 3.4V - 1.8 4.5 
at II =10MHz VIN =GND 
50% Duty Cycle 

Vcc= Max. VIN = Vee - 3.0 6.0(5) 

Outputs Open VIN = GND 
GBA = GAB = GND or Vee 
Eight Bits Toggling VIN = 3.4V - 5.0 14.0\~1 

at Ii = 2.5MHz VIN =GND 
50% Duty Cycle 

NOTES: 2538 tbl 06 

1. For condHions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics lor the applicable device type. 
2. Typical values are at Vcc = 5.0V. +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable. but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples 01 the Icc lormula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + I INPUTS + I DYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (lcp/2 + IINi) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TIL High Input (YIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number 01 TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 
Icp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
II = Input Frequency 
NI = Number 01 Inputs at to 
All currents are in milliamps and all Irequencies are in megahertz. 

7. This test is performed with outputs tied to GND through a pull-down resistor. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
IDT54174FCT621T 

Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.!2) Max. 

tPLH Propagation Delay A to B CL=50pF 5.5 13.0 5.5 13.5 

tPHL RL= 5000 1.5 8.5 1.5 9.5 

tPLH Propagation Delay B to A 5.5 12.5 5.5 13.0 

tPHL 1.5 8.0 1.5 9.0 

tPLH Propagation Delay GBA to A 5.5 14.0 5.5 14.5 

tPHL 1.5 8.5 1.5 9.5 

tPLH Propagation Delay GAB to B 5.5 14.0 5.5 14.5 

tPHL 1.5 8.0 1.5 9.0 

NOTES. 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 

6.18 

IDT54174FCT621AT 

Com'l. Mil. 

Min.(2) Max. Min.(2) Max. Unit 

5.5 12.0 5.5 12.5 ns 

1.5 6.8 1.5 7.6 

5.5 12.0 5.5 12.5 ns 

1.5 6.4 1.5 7.2 

5.5 13.0 5.5 13.5 ns 

1.5 6.8 1.5 7.6 

5.5 13.0 5.5 13.5 ns 

1.5 6.4 1.5 7.2 

2538 tbl 07 
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IDT54n4FCT621T/AT 
FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN) 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee o-.7.0V 

soon 
Vour 

H-<:>7-....--I D.U.T. H-o-t---.-----. 

Rr 
SOpF soon rl 

2538 drw03 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ~II---':+-"""""''''''''''''''' - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

SYNCHRONOUS CONX&tTROL 'I 
PRESET 7 - 3V 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 
DEFINITIONS: 2538 Ink 08 

Cl= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=t ~ 1 SV PULSE -- . 

HIGH-LOW-HIGH tw __ l.SV 
PULSE __ 

2538 drw 05 

ETC. 2538 drw 04 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3V 
1.SV 
OV 

r--c...... ... +- VOH 
- 1.SV 

VOL 

3V 

2538 drw 06 

ENABLE AND DISABLE TIMES 

NOTES: 

ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 

1.SV 
~_I~ __ --- OV 

3.5V 

Val 

VOH 

OV 

2538 drw 07 

1. Diagram shown for input Control Enable·LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate,; 1.0MHz; tF ,; 2.5ns; tR ,; 2.5ns 
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IDT54174FCT621T/AT 
FAST CMOS OC.TAL BUS TRANSCEIVER (OPEN DRAIN) MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT xx FCT X X X X 

Temperature Range Family OeviceType Package Process 

~~lonk Commercial 
MIL-STD-883, Class B 

P Plastic DIP 
o CERDIP 
SO Small Outline IC 

'-----------1 L Leadless Chip Carrier 
E CERPACK 

621T Octal Bus Transceiver 
'-----~------~ 621AT 

'------------------1 Blank High Drive 

'--____________________ -j 54 -55°C to +125°C 
74 DOC to +7DoC 

2538 drw 08 
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t;) FAST CMOS OCTAL IDT54n4FCT620T/AT/CT 

BUS TRANSCEIVERS IDT54n4FCT623T/AT/CT 

(3-STATE) 
Integrated Device Technology. Inc. 

FEATURES: 
• Std .• A and C speed grades 
• Low input and output leakage ::;11lA (max.) 
• CMOS power levels 
• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

• High drive outputs (-15mA IOH, 64mA IOL) 
• Power off disable outputs permit "live insertion" 
• Meets or exceeds JEDEC standard 18 specifications 
• Product available in Radiation Tolerant and Radiation 

Enhanced versions 
• Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
• Available in DIP, SOIC, CERPACK and LCC packages 

FUNCTIONAL BLOCK DIAGRAMS 

G8A 

81 

82· 88 

7 other transceivers 

FCT620T/ATICT 
2563 drw 01 

The IDT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION 
The IDT54174FCT623T/AT/CT is a non-inverting octal 

transceiver with 3-state bus-driving outputs in both the send 
and receive directions. The B bus outputs are capable of 
sinking 64mA and sourcing up to 15mA, providing very good 
capacitive drive characteristics. 

These octal bus transceivers are designed for asynchro­
nous two-way communication between data buses. The control 
function implementation allows for maximum flexibility in 
timing. 

One important feature of the IDTFCT620T/AT/CT and 
IDTFCT623T/AT/CT is the Power Down Disable capability. 
When the GAB and GBA inputs are conditioned to put the 
device in high-Z state, the 110 ports will maintain high impedance 
during power supply ramps and when Vee = OV. This is a 
desirable feature in back-plane applications where it may be 
necessary to perform "live" insertion and removal of cards for 
on-line maintenance. It is also a benefit in systems with 
multiple redundancy where one or more redundant cards may 
be powered-off. 

The IDTFCT620T/AT/CT is the inverting option of the 
I DTFCT623T/AT/CT. 

G8A 

81 

82-88 

7 other transceivers 

FCT623T/AT/CT 
2563 drw 02 

APRIL 1994 
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IDT54174FCT620/623T/AT/CT 
FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) 

PIN CONFIGURATIONS 

GAB Vee 

AI 2 19 GBA 

A2 3 18 BI 

A3 4 P20-1 17 B2 

A4 5 020-1 16 B3 

As 6 S020-2 15 B4 
& 

A6 7 E20-1 14 B5 

A7 8 13 B6 

Aa 9 12 B7 

GND 10 11 Ba 

DIP/SOIC/CERPACK 2563 drw 03 

TOP VIEW 

DEFINITION OF FUNCTIONAL TERMS 
Pin Names Description 

GBA,GAB Enable Inputs 

AI-Aa A Bus Inputs or 3-State Outputs 

BI - Ba B Bus Inputs or 3-State Outputs 

2563 tbl 01 

FUNCTION TABLE(1) 

Enable Inputs Out uts 

GBA GAB FCT620 FCT623 

L L B data to A bus B data to A bus 

H H A data to B bus A data to B bus 

H L Z Z 

L H B data to A bus B data to A bus 

A data to B bus A data to B bus 
NOTES: 2563 tbl 02 

1. H = HIGH Vollage Level 
2. L = LOW Volage Level 
3. Z = High-Impedance (OFF) state 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

I I I I' II II I 
....... ~II ....... L-.I 

3 2 ~ 2019 
A3 :] 4 1 18[: 61 

A4 :] 5 17e: B2 

As :] 6 L20-2 16[: 63 

A6 ] 7 15[: B4 

A7 :] 8 14[: 6s 
910111213 

,-, ,...., r-"'I ,...., r-"I 
I I I I I II I I I 

~~&l&i&l 
Cl 2563 drw04 

LCC 
TOP VIEW 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to 
with Respect to Vee +0.5 Vee +0.5 
GND 

TA Operating Oto +70 -55 to +125 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 

Under Bias 

TSTG Storage -55 to +125 -65 to +150 

Temperature 

PT Power Dissipation 0.5 0.5 

lOUT DC Output -60 to +120 -60 to +120 
Current 

Unit 

V 

V 

°c 

°c 

°c 

W 

mA 

NOTES: 2563 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions Typ. Max. Unit 

CIN Input VIN =OV 6 10 pF 

Capacitance 

GoUT Output Vour= OV 8 12 pF 
Capacitance 

NOTE: 2563 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT620/623T/AT/CT 
FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vee = 5.OV ± 5%; Military: TA = -55°C to +125°C, Vee = 5.OV ± 10% 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(S) Vee = Max., VI = 2.7V - -
ilL Input LOW Current(S) Vee = Max., VI = 0.5V - -
II Input HIGH Current(S) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IN = -1SmA - -0.7 

los Short Circuit Current Vee = Max.(3), Vo= GND -60 -120 

VOH Output HIGH Voltage Vee = Min. IOH = -6mA MIL. 2.4 3.3 
(A and B Bus) VIN = VIH or VIL IOH = -SmA COM'L. 

10H = -12mA MIL. 2.0 3.0 
IOH = -15mA COM'L. 

VOL Output LOW Voltage (A Bus) Vee = Min. 10L = 32mA MIL. (4) - 0.3 
VIN = VIH or VIL IOL = 4SmA COM'L. 

VOL Output LOW Voltage (B Bus) Vee = Min. 10L = 4SmA MIL. (4) - 0.3 
VIN = VIH or VIL IOL = 64mA COM'L. 

IOFF Input/Output Power Off Leakage(6) Vee = OV, VIN or Vo::; 4.5V - -
VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.01 

Max. Unit 

- V 

O.S V 

±1 !lA 
±1 !lA 
±1 !lA 

-1.2 V 

-225 mA 

- V 

- V 

0.5 V 

0.55 V 

±1 !lA 
- mV 

1 !lA 
NOTES: 2563 tbl 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. These are maximum IOL values per output, for 8 outputs turned on simultaneously. Total maximum IOL (all outputs) is 512mA for commercial and 384mA 

for military. Derate IOL for number of outputs exceeding 8 turned on simultaneously. 
5. The test limit for this parameter is ±511A at TA = -55°C. 
6. This parameter is guaranteed but not tested. 
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IDT54174FCT6201623T/AT/CT 
FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
SYmbol Parameter Test Conditions(1) Min. Typ.l2) Max. 

alec 
Quiescent Power Supply Current Vee = Max. 

0.5 2.0 
TTL Inouts HIGH VIN - 3.4\'13) 

-
IceD Dynamic Power Supply Vee = Max. VIN = Vee - 0.15 0.25 

Current(4) Outputs Open VIN=GND 
GBA = GAB = GND 
One Input Toggling 
50% Dutv Cvcle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 1.5 3.5 
Outputs Open VIN =GND 
Ii = 10MHz 

50% Duty Cycle VIN =3.4V - 1.8 4.5 
GBA = GAB = GND VIN =GND 
One Bit Toaalina 

Vee = Max. VIN =Vee - 3.0 6.0(5) 

Outputs Open VIN =GND 
Ii = 2.5MHz 

50% Duty Cycle VIN= 3.4V - 5.0 14.0(5) 

GBA = GAB = GND VIN=GND 
Eiaht Bits Toaalina 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at VCC = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3AV). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but Is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = laulEscENT + IINPUTS + IDYNAMIC 

Ic = Icc + alcc DHNT + ICCD (fcPJ2 + fiNI) 
Icc = Quiescent Current 
alec = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HL"H or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fl = Input Frequency 
NI = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.19 

Unit 

mA 

mAl 
MHz 

mA 

2563 Ibl 07 
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IDT54174FCT6201623T/AT/CT 
FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT620T/AT/CT 

54n4FCT620T 54174FCT620AT 54n4FCT620CT 

Com'l, Mil, Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition!1 ) Mln.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.!O) Max. Mln.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 
1.5 7.0 1.5 B.O 1.5 5.2 1.5 6.0 1.5 4.5 1.5 5.1 

tPHL An to Bn 
ns 

RL= 500n 

tPLH Propagalion Delay 
1.5 7.0 1.5 B.O 1.5 5.2 1.5 6.0 1.5 4.5 1.5 5.1 

tPHL Bn to An 
ns 

tPZH Output Enable Time 
1.5 9.0 1.5 10.0 1.5 7.0 1.5 B.O 1.5 6.1 1.5 6.9 

tPZL GBAloAn 
ns 

tPHZ Output Disable Time 
1.5 B.O 1.5 9.0 1.5 6.5 1.5 7.4 1.5 5.6 1.5 6.4 

tpLZ GBA to An 
ns 

tPZH Output Enable Time 
1.5 9.0 1.5 10.5 1.5 7.0 1.5 8.0 1.5 6.1 1.5 6.9 

tPZL GAB to Bn 
ns 

tPHZ Output Disable Time 
1.5 8.0 1.5 9.0 1.5 6.5 1.5 7.4 1.5 5.6 1.5 6.4 

tpLZ GAB to Bn 
ns 

2563 tbl 07 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT623T/AT/CT 

54n4FCT623T 54n4FCT623AT 54n4FCT623CT 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(O) Max. Min.(O) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 
1.5 7.5 1.5 9.0 1.5 5.5 1.5 6.3 1.5 4.8 1.5 5.4 

tPHL An to Bn 
ns 

RL= 500n 

tPLH Propagation Delay 
1.5 7.5 1.5 9.5 1.5 5.5 1.5 6.3 1.5 4.8 1.5 5.4 

tPHL Bn to An 
ns 

IPZH Output Enable Time 
1.5 9.0 1.5 10.0 1.5 7.0 1.5 8.0 1.5 6.1 1.5 6.9 

GBAtoAn 
ns 

tPZL 

tPHZ Output Disable Time 
1.5 8.0 1.5 9.0 1.5 6.5 1.5 7.4 1.5 5.6 1.5 6.4 

GBAtoAn 
ns 

tPLZ 

tPZH Output Enable Time 
1.5 9.0 1.5 10.5 1.5 7.0 1.5 8.0 1.5 6.1 1.5 6.9 

tPZL GAB to Bn 
ns 

tPHZ Output Disable Time 
1.5 B.O 1.5 9.0 1.5 6.5 1.5 7.4 1.5 5.6 1.5 6.4 

tpLZ GAB to Bn 
ns 

NOTES: 2563 tbl 06 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays 
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IDT54174FCT620/623T/AT/CT 
FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

H-<:>t---.--lD.U.T. KO+-.--~ 

50pF 

RT 

o-e 7.0V 

5000 

5000 

2563 drw05 

SET-UP, HOLD AND RELEASE TIMES 

DATA zxtl'--...... ~~..,...."7 - 3V 
INPUT 1.5V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRONOUS CONzztTROL " 3V 
PRESET " 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2563 drw06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 

2563 drw08 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2563 Ink 09 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~I.5V 
1.5V 

'----
2563 drw 07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN HIGH 
OV 
2563 drw 09 

NOTES: 
I. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate,,; I.OMHz; tF ,,; 2.5ns; tR ,,; 2.5ns 
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IDT54174FCT620f623TfATfCT 
FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) 

ORDERING INFORMATION 

IDT"'Te-m--'p~-"~~a-n-g-e FCT --:F=-a--';'-::il-Y-
xxxx 

Device Type 
x 

Package 
x 

Process 

y~lank 
P 
D 
SO '---------1 L 

E 

620T 
623T 

'-------------1 620AT 
623AT 
620CT 
623CT 

I Blank 

L-____________________ ~54 

74 

6.19 

Commercial 
Mll-STD-883. Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 

Octal Bus Transceiver (Inverting) 
Octal Bus Transceiver (Non-Inverting) 

High Drive 

-55°C to + 125°C 
O°Cto +70°C 

2563 drw 10 
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~~ 
FAST CMOS OCTAL IDT54174FCT646T/ATlCTIDT - 2646T/AT/CT 

TRANSCEIVER! IDT54174FCT648T1AT/CT 
IDT54174FCT652T/ATICT/DT - 2652T/AT/CT 

REGISTERS (3-STATE) 
Integrated Device , Inc. 

FEATURES: 
• Common features: 

- Low input and output leakage ~1JlA (max.) 
- CMOS power levels 
- True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 
- Product available in Radiation Tolerant and Radiation 

Enhanced versions 
- Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
- Available in DIP, SOIC, SSOP, asap, CERPACK 

and LCC packages 
• Features for FCT646T/648T/652T: 

- Std., A, C and D speed grades 
- High drive outputs (-15mA IOH, 64mA IOL) 
- Power off disable outputs permit "live insertion" 

• Features for FCT2646T12652T: 
- Std., A, and C speed grades 
- Resistor outputs (-15mA IOH, 12mA IOL Com.) 

(-12mA IOH, 12mA IOL Mil.) 
- Reduced system switching noise 

DESCRIPTION: 
The FCT646T IFCT2646T IFCT648T/FCT652T 12652T con­

sist of a bus transceiver with 3-state D-type flip-flops and 
control circuitry arranged for multiplexed transmission of data 
directly from the data bus or from the internal storage regis­
ters. 

The FCT652T/FCT2652T utilize GAB and GBA signals to 
control the transceiver functions. The FCT646T/FCT2646TI 
FCT648T utilize the enable control (<3) and direction (DIR) 
pins to control the transceiver functions. 

SAB and SBA control pins are provided to select either real­
time or stored data transfer. The Circuitry used for select 
control will eliminate the typical decoding glitch that occurs in 
a multiplexer during the transition between stored and real­
time data. A LOW input level selects real-time data and a 
HIGH selects stored data. 

Data on the A or B data bus, or both, can be stored in the 
internal D flip-flops by LOW-to-HIGH transitions at the appro­
priate clock pins (CPAB or CPBA), regardless of the select or 
enable control pins. 

The FCT26xxT have balanced drive outputs with current 
limiting resistors. This offers low ground bounce, minimal 
undershoot and controlled output fall times-reducing the need 
for external series terminating resistors. FCT2xxxT parts are 
plug-in replacements for FCTxxxT parts. 

FUNCTIONAL BLOCK DIAGRAM r------ IDT54f74FCT652/2652 
L ___ ...9NLY ____ --I 

IDT54f74FCT646/2646/648 GBA GAB 
ONLY ,=----

1 

1 DIR 

~-=====~~----~~~--~ CPBA 
SBA-----~----~ 

CPAB 

SAB----4-4-~ 

BREG 
1 OF 8 CHANNELS 

A 1 .-+-+-1--4 

646/26461652/265~2-#<:""'-------- r-----------.-.:/' 
ONLY TO 7 OTHER CHANNELS 

The lOT logo;s a registered trademark of Integrated DevIce Technology Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995Integratecl Device Technology, Inc. 6.20 
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IDT54174FCT64612646J65212652T/AT/CT/DT,648T/AT/CT 
FAST CMOS OCTAL TRANSCEIVERIREGISTER 

PIN CONFIGURATIONS 

CPAB Vee 
SAB CPBA 
DIR SBA 

A1 G 
A2. B1 
A3 B2 
A4 B3 
As B4 
As Bs 
A7 Bs 

As B7 
GND Bs 

2634 drw02 

DIP/SOIC/sSOP/QSOP/CERPACK 
TOP VIEW 

• FCT646J2646T/AT/CT/DT only 

CPAB 
SAB 
GAB 

A1 
A2 
A3 
A4 
As 
As 
A7 
As 

GND 

Vee 
CPBA 
SBA 
GBA 
B1 

B2 
B3 
B4 
B5 
Bs 

B7 
Ba 

2634 drw 04 

DIP/sOIC/SSOP/QSOP/CERPACK 
TOP VIEW 

• FCT65212652T/AT/CT/DT only 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FCT6461FCT2646T INDEX 

FCT648 
I IIII II II II II I 

'4 '3 '2 ..... 1 ~2-}2il 
A1 :]5 25[: G 
A2. :]6 24[: B1 
A3 :]7 23 [: B2 

NC :]8 L28-1 22[: NC 
A4 :J9 21 [: B3 
As :]10 20[: B4 
As :]11 19[: Bs 

12131415161718 
nnnnnnn 

~~~~~&i~ 
c:l 

LCC 
TOP VIEW 

2634 drw03 

FCT6521FCT2652T INDEX 

UULJIIUUU 
4 3 2 ..... 1 282726 

A1 :]5 25[: GBA 
A2 :]6 24[: B1 
A3 :]7 23 [: B2 

NC :]8 L28-1 22 [: NC 
A4 :J9 21 [: B3 
As :]10 20[: B4 
As :]11 19[: Bs 

12131415161718 
nnnnnnn 

LCC 
TOP VIEW 

2634 drw05 

PIN DESCRIPTION 

Pin Names DescriDtion 

A1-As Data Register A Inputs 
Data Register B Outputs 

B1- Ba Data Register B Inputs 
Data Register A Outputs 

CPAB CPBA Clock Pulse Inputs 

SAB, SBA Output Data Source Select Inputs 

DIR,G Output Enable Inputs (646/648) 

GAB,GBA Output Enable Inputs (652) 
2634 tbl 01 
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IDT54174FCT64612646J65212652T/AT/CT/DT,648T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 

FUNCTION TABLE (646/648) 
Inputs Data 110(1) 

G DIR CPAB CPBA SAB SBA AI-As Bl- Bs 

H X H or L H or L X X Input Input 
H X i i X X 

L L X X X L Output Input 
L L X H or L X H 

L H X X L X Input Output 
L H H orL X H X 

FUNCTION TABLE (652) 
Inputs Data 110 

GAB GBA CPAB CPBA SAB SBA AI-As Bl- Bs 

L H H orL H orL X X Input Input 
L H i i X X 

X H i H orL X X Input Unspecified(1) 
H H i i X(2) X Input Output 

L X H orL i X X Unspecified(1) Input 
L L i i X X(2) Output Input 

L L X X X L Output Input 
L L X H orL X H 

H H X X L X Input Output 
H H H orL X H X 
H L H or L H or L H H Output Output 

NOTES: 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Operation or Function 

FCT646TIFCT2646T FCT648T 

Isolation Isolation 
Store A and B Data Store A and B Data 

Real-Time B Data to A Bus Real-Time B Data to A Bus 
Stored B Data to A Bus Stored B Data to A Bus 

Real-Time A Data to B Bus Real-Time A Data to B Bus 
Stored A Data to B Bus Stored A Data to B Bus 

26341b102 

Operation or Function 

FCT652T/FCT2652T 

Isolation 
Store A and B Data 

Store A, Hold B 
Store A in Both Registers 

Hold A, Store B 
Store B in Both Registers 

Real-Time B Data to A Bus 
Stored B Data to A Bus 

Real-Time A Data to B Bus 
Stored A Data to B Bus 

Stored A Data to B Bus and Stored B Data to A Bus 
2634 Ibl 03 

1. The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data 
input functions are always enabled, i.e. data atthe bus pins will be stored on every LOW-to-HIGH transition 
on the clock inputs. 

2. Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 
H = HIGH, L = LOW, X = Don't Care, ¢ = LOW-to-HIGH transition. 

3. A in B Register. 
4. B in A Register. 

6.20 3 



IDT54174FCT64612646165212652T/AT/CTIDT, 648T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 

65212652 GAB GBA CPAB CPBA SAB 
L L X X X 

646/2646/ DIR TI CPAB CPBA SAB 
648 L L X X X 

REAL-TIME TRANSFER 
BUSBTOA 

652/2652 GAB GBA CPAB CPBA SAB 
X H i X X 
L X X i X 
L H i i X 

646/2646/ DIR TI CPAB CPBA SAB 
648 H L i X X 

L L X i X 
X H i i X 

STORAGE FROM 
AAND/OR B 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SBA 65212652 GAB GSA CPAB CPBA SAB SBA 
L H H X X L X 

SBA 64612646/ DIR TI CPAB CPBA SAB SBA 
L 648 H L X X L X 

REAL-TIME TRANSFER 
BUSATOB 

2634 drw 06 2634 dIW07 

SBA 65212652 GAB GBA CPAB CPBA SAB SBA 
X H L H or H or H H 

X (1) 
G 

X 
64612646/ DIR CPAB CPBA SAB SBA 
648 L L X H or X H 

SBA 
H L Hor X H X 

X 
TRANSFER STORES 

X DATA TO A AND/OR B 
X 2634 drw 09 

NOTE: 
1. 646126461648 cannot transfer data to A bus and B bus simultaneously. 

2634 drw08 
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IDT54n4FCT64612646165212652T/AT/CTIDT,648T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Rating Commercial Military Unit Symbol Parameter(I} Conditions Typ. Max. Unit 
VTERM(2} Terminal Voltage -0.5 to +7.0 -D.5 to +7.0 V CIN Input VIN =OV 6 10 pF 

with Respect to 
GND 

VTERM(3} Terminal Voltage -D.5to -D.5to V 
with Respect to Vee +0.5 Vee +0.5 

Capacitance 

COlIT Output VOUT=OV 8 12 pF 
Capacitance 

NOTE: 2634 Ink 05 
GND 

TA Operating Oto +70 -55 to +125 °C 
1. This parameter is measured at characterization but not tested. 

Temperalure 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 --60 to +120 mA 
Current 

NOTES: 2634 Ink 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vee = 5.0V + 5%; Military: TA = -55° C to +125° CV , V cc =5.0 + 10% 

Symbol Parameter Test Conditions(I} Min. TypJ2} 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vil Input LOW Level Guaranteed Logic LOW Level - -
IrH Input HIGH Current(4} Vee = Max. VI=2.7V - -
III Input LOW Current(4} VI =0.5V - -
10ZH High Impedance Output Current Vee = Max. VO= 2.7V - -
10Zl (3·State Output pins)(4) Vo=0.5V - -
II Input HIGH Current(4} Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., liN =-18mA - -0.7 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.Q1 

OUTPUT DRIVE CHARACTERISTICS FOR FCT646T/648T/652T 
Symbol Parameter Test Conditions(l) Min. Typ.(2} 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 2.4 3.3 
VIN = VIH or Vil 10H = -SmA COM'L. 

IOH=-12mAMIL. 2.0 3.0 
10H= -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10l= 48mA MIL. - 0.3 
VIN = VIH or Vil 10l= 64mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3} -60 -120 

10FF Input/Output Power Off Leakage(5} Vee = OV, VIN or Vo :5 4.5V - -

6.20 

Max. Unit 

- V 

0.8 V 

±1 !lA 
±1 

±1 !lA 
±1 

±1 !lA 
-1.2 V 

- mV 

1 mA 

2634 Ink 05 

Max. Unit 

- V 

- V 

0.55 V 

-225 mA 

±1 !lA 
2634 Ink 06 
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IDT54174FCT64612646165212652T/AT/CTIDT, 648T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

OUTPUT DRIVE CHARACTERISTICS FOR FCT2646T/2652T 
Symbol Parameter Test Conditions(1} Min. Typ.!2 Max. 

IOOL Output LOW Current Vee = SV, VIN = VIH orVIL, VOUT= 1.SV(3) 16 48 -
IOOH Output HIGH Current Vee = SV, VIN = VIH or VIL, VOUT= 1.SV(3) -16 -48 -
VOH Output HIGH Voltage Vee = Min. IOH = -12mA MIL. 2.4 3.3 -

VIN = VIH or VIL IOH = -lSmA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL= 12mA - 0.3 O.SO 
VIN = VIH or VIL 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±5llA at TA = -55·C. 
5. This parameter is guaranteed but not tested. 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions{1} Min. Typ.(2} Max. 

Alec Quiescent Power Supply Current Vee = Max. - O.S 2.0 
TTL Inputs HIGH VIN = 3.4y(3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee FCTxxxT - 0.15 0.25 

Outputs Open VIN= GND 

GAB = GBA = GND or 

G = DIR = GND FCT2xxxT - 0.06 0.12 
One Input Toggling 
SO% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee FCTxxxT - 1.S 3.S 
Outputs Open VIN=GND 

fep= 10MHz FCT2xxxT - 0.6 2.2 
SO% Duty Cycle 

GAB = GBA = GND or VIN = 3.4 FCTxxxT - 2.0 S.S 
G = DIR = GND VIN=GND 

One Bit Toggling FCT2xxxT 1.1 4.2 

atfi =5MHz 
SO% Duty Cycle 

Vee = Max. VIN = Vee FCTxxxT - 3.8 7.3{S) 

Outputs Open VIN=GND 

fep= 10MHz FCT2xxxT - 1.S 4.0{S) 

SO% Duty Cycle 

GAB = GBA = GND or VIN = 3.4 FCTxxxT - 6.0 16.3{S) 

G = DIR = GND - VIN= GND 

Eight Bits Toggling FCT2xxxT - 3.8 13.0(5) 

at Ii = 2.SMHz 
SO% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25·C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = laulEscENT + IINPUTS + IDYNAMIC 

Ic = Icc + ,j,lcc DHNT + ICCD (fcpl2 + fiNI) 
Icc = Quiescent Current 
,j,lcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input TransHion Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
t. = Input Frequency 
NI = Number of Inputs at fl 
All currents are in milliamps and all frequencies are in megahertz. 

6.20 

Unit 

mA 

mA 

V 

V 

2634 Ink 07 

Unit 

mA 

mAl 
MHz 

mA 

2634 tbl 08 
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IDT54174FCT64612646165212652T/AT/CT/DT, 648T/AT/CT 
FAST CMOS OCTAL TRANSCEIVERIREGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
64616481652T 646/6481652AT 
264612652T 264612652AT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min,C2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL=50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns 
tPHL Bus to Bus RL=500n 

tPZH Output Enable Time, G, 2.0 14.0 2.0 15.0 2.0 9.8 2.0 10.5 ns 
tPZL DIR to Bus(3) 

tPHZ Output Disable Time, G, 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 ns 
tpLZ DIR to Bus(3) 

tPLH Propagation Delay 2.0 9 . .0 2.0 10.0 2.0 6.3 2.0 7.0 ns 
tPHL Clock to Bus 

tPLH Propagation Delay SBA or 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 ns 
tPHL SAB to Bus 

tsu Set-up Time HIGH or LOW 4.0 - 4.5 - 2.0 - 2.0 - ns 
Bus to Clock 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 1.5 - 1.5 - ns 
Busto Clock 

tw Clock Pulse Width, 6.0 - 6.0 - 5.0 - 5.0 - ns 
HIGH or LOW 

2634 tbl 09 

6461648/652CT 
264612652CT 646/652DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 5.4 1.5 6.0 1.5 4.4 - - ns 
tPHL Bus to Bus RL= 500n 

tPZH Output Enable Time, G, 1.5 7.8 1.5 8.9 1.5 5.0 - - ns 
tPZL DIR to Bus(3) 

tPHZ Output Disable Time, G, 1.5 6.3 1.5 7.7 1.5 4.3 - - ns 
tpLZ DIR to BuS(3) 

tPLH Propagation Delay 1.5 5.7 1.5 6.3 1.5 4.4 - - ns 
tPHL Clock to Bus 

tPLH Propagation Delay SBA or 1.5 6.2 1.5 7.0 1.5 5.0 - - ns 
tPHL SABto Bus 

tsu Set-up Time HIGH or LOW 2.0 - 2.0 - 1.5 - - - ns 
Bus to Clock 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 1.0 - - - ns 
Busto Clock 

tw Clock Pulse Width, 5.0 - 5.0 - 3.0 - - - ns 
HIGH or LOW(4) 

NOTES: 2634 tbll0 

1. See test circuit and waveforms. 
2. Minimum limns are guaranteed but not tested on Propagation Delays. 
3. GAB, GSA to Bus for 652. 
4. This parameter is guaranteed but not tested. 

6.20 7 



IDT54174FCT64612646/65212652T/AT/CT/DT, 648T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 

TEST CIRCUITS AND WAVEFORMS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee 0--.7.0V 

500n 

VOUT 

I-H:>+--.---ID.U. T. 1-+0+-.....--.. 

2634 drw 10 

50pF 500n rL 

RT 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~l----"'h~~7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 

ASYNCHRONOUS CONTROL OV 
PRESET _ 3V 

CLEAR 1.5V 
ETC. - OV 

PRESET ,,-t-v~~~ - 3V 
SYNCHRONOUS CONxxtTROL IJ 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

2634 dlW 11 

3V 
1.5V 
OV 

VOH 
OUTPUT - 1.5V 

OPPOSITE PHASE 
INPUT TRANSITION 

VOL 

3V 

2634 drw 13 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2634 InIc 11 

CL= Load capacitance: includes jig and probe capacHance. 
RT = Termination resistance: should be equal to Zour of the Pulse 

Generator. 

PULSE WIDTH 

L~HIG~ =t-~ PULSE --

HIGH-LOW-HIGH OW __ 
PULSE 

1.SV 

1.SV 

2634 drw 12 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH 
SWITCH 
OPEN 

OV 

NOTES: 
2634 drw 14 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate S 1 .0MHz; tF S 2.5ns; IA S 2.5ns 

6.20 8 



IDT54174FCT64612646165212652T/AT/CTIDT, 648T/AT/CT 
FAST CMOS OCTALTRANSCEIVERIREGISTER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT xx FCT X xxxx x X 
Temperature Family Device Type Package ProcesS! 

Range Temperature 
Range 

Y:lank 

P 
D 
SO 

'--------1 L 
E 
PY 
Q 

646T 
648T 
652T 
646AT 

1..--------------1 648AT 
652AT 
646CT 
648CT 
652CT 
646DT 
652DT 

1..-----------------11 Blank 
12 

'--________________________________ ~154 

174 

6.20 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Shrink Small Outline Package 
Quarter-size Small Outline Package 

Non-inverting Octal Transceiver/Register 
Inverting Octal Transceiver/Register 
Inverting Octal Transceiver/Register 
Non-inverting Octal Transceiver/Register 

High Drive 
Balanced Drive 

-55°C to +125°C 
O°C to +70°C 

2634 drw 15 
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~g HIGH-PERFORMANCE IDT54f7 4FCT821 AT/BT/CT 

CMOS BUS IDT54f74FCT823AT/BT/CTIDT 

INTERFACE REGISTERS IDT54f74FCT825ATIBT/CT 
Integrated Device Technology. Inc. 

FEATURES: 
• Common features: 

- Low input and output leakage :;;;1 j.LA (max.) 
- CMOS power levels 
- True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 
- Product available in Radiation Tolerant and Radiation 

Enhanced versions 
- Military product compliant to MIL-STD-883. Class S 

and DESC listed (dual marked) 
- Available in DIP. SOIC. SSOP, asop, CERPACK 

and LCC packages 
• Features for FCT821T/FCT823T/FCT825T: 

- A, S, C and D speed grades 
- High drive outputs (-15mA IOH, 48mA IOL) 
- Power off disable outputs permit "live insertion" 

FUNCTIONAL BLOCK DIAGRAM 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

Yo 

DESCRIPTION: 
The FCT82xT series is built using an advanced dual metal 

CMOS technology. The FCT82xT series bus interface regis­
ters are designed to eliminate the extra packages required to 
buffer existing registers and provide extra data width for wider 
address/data paths or buses carrying parity. The FCT821T 
are buffered, 10-bit wide versions of the popular FCT374T 
function. The FCT823T are 9-bit wide buffered registers with 
Clock Enable (EN) and Clear (CLR) - ideal for parity bus 
interfacing in high-performance microprogrammed systems. 
The FCT825T are 8-bit buffered registers with all the FCT823T 
controls plus multiple enables (OE1, OE2, OE3) to allow mUlti­
user control of the interface, e.g., CS, DMA and RDIWR. They 
are ideal for use as an output port requiring high loLiloH. 

The FCT82xT high-performance interface family can drive 
large capacitive loads, while providing low-capacitance bus 
loading at both inputs and outputs. All inputs have clamp 
diodes and all outputs are designed for low-capacitance bus 
loading in high-impedance state. 

YN 
2567 drw 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995 

©1995 Integrated Device Technology, Inc 6.21 DSc-420215 



IDT54174FCT821ATIBT/CT, 8231825AT/BT/CTIDT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 

PIN CONFIGURATIONS 

FCT821 10-BIT REGISTER 

~ Vee 
Do Yo 
D1 Y1 
D2 Y2 
D:l Y3 
D4 Y4 
Ds Ys 
De Ya 
D7 Y7 
DB Ya 

D9 Y9 
GND CP 

DIP/SOIC/SSOP/QSOP/CERPACK 
TOP VIEW 

FCT823 9-BIT REGISTER 

~ Vee 
Do Yo 
D1 Y1 
D2 Y2 
D3 Y3 
D4 Y4 
Os Ys 
De Ya 
D7 Y7 
DB Ya 

CLR EN 
GND CP 

DIP/SOIC/SSOP/QSOP/CERPACK 
TOP VIEW 

FCT825 8-BIT REGISTER 

OE1 Vee 
OE2 OE3 

Do Yo 
01 Y1 
D2 Y2 
03 Y3 
D4 Y4 
Ds Ys 
De Ya 
D7 Y7 

CLR EN 
GND CP 

DIP/SOIC/QSOP/CERPACK 
TOP VIEW 

6.21 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

I I I I I I, I I II I I I 

';;( "3 "2' ...... 1 282726 
D2 :]5 25[: Y2 
D3 :]6 24[: Y3 
D4 :]7 23[: Y 4 

NC :]8 L28-1 22[: NC 

INDEX 

Ds :J9 21 c: Ys 
De :]10 20[: Ya 
D7 :]11 19[: Y7 

12131415161718 
nnnnnnn 
a(~q~~~~~ 

Cl 

LCC 
TOP VIEW 

I II II " " II III 

';;( "3 "2' ...... 1 282726 
D2 ]5 25[: Y2 
D3 :] 6 24[: Y3 
D4 ]7 23[: Y4 

NC :]8 L28-1 22C NC 

INDEX 

Ds :J9 21 c: Ys 
DB :]10 20[: Ya 
D7 :]11 19C Y7 

12131415161718 
nnnnnnn 

a I~~~ ~Ifi ~ 
OCl 

LCC 
TOP VIEW 

I I I I I I, I I .. I I I 

';;( "3 "2' ...... 1 282726 
~ ]5 ~C ~ 
02 :]6 24[: Y2 
03 ]7 23[: Y3 

NC :)8 L28-1 22[: NC 
04 :J9 21[: Y4 
05 :]10 20C Ys 
Da :)11 19C Ya 

12131415161718 
nnnnnnn 

0l~~ ~~laJ>= 
OCl 

LCC 
TOP VIEW 

2567 drw 02 

2567 drw03 

2567 drw 04 
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IDT54174FCT821ATIBT/CT, 8231825ATIBT/CTIDT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 

PIN DESCRIPTION 

Names 110 OescriDtion 
DI I The D flip-flop data inputs. 

CLR I When the clear input is LOW and OE is 
LOW, the 01 outputs are LOW. When 
the clear input is HIGH, data can be 
entered into the register. 

CP I Clock Pulse for the Register; enters 
data into the register on the LOW-to-
HIGH transition. 

YI a The register 3-state outputs. 

EN I Clock Enable. When the clock enable is 
LOW, data on the D I input is transferred 
to the 01 output on the LOW-to-HIGH 
clock transition. When the clock enable 
is HIGH, the 01 outputs do not change 
state, regardless of the data or clock 
input transitions. 

OE I Output Control. When the OE input is 
HIGH, the Y I outputs are in the high-
impedance state. When the OE input is 
LOW, the TRUE register data is present 
at the YI outputs. 

2567tb101 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+0.5 Vcc+0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TalAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2567 Ink 03 

1. Stresses greater than thOse listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device at these or any other condttions 
above those indicated In the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliabiltty. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

DE CLR 

H H 
H H 

H L 
L L 
H H 
L H 
H H 
H H 
L H 
L H 

NOTE: 
1. H= HIGH 

L=LOW 

Inputs 

EN 

L 
L 

X 
X 
H 
H 
L 
L 
L 
L 

X = Don't Care 
NC = No Change 

01 

L 
H 

X 
X 
X 
X 
L 
H 
L 
H 

t = LOW-to-HIGH Transition 
Z = High Impedance 

Intemall 
Out~uts 

CP QI VI 

i L Z 

i H Z 

X L Z 
X L L 

X NC Z 
X NC NC 
i L Z 

i H Z 

i L L 

i H H 

CAPACITANCE LTA = +25°C f = 1.0MHz) 

Symbol Parameter(1) Conditions TVD. 

CIN Input VIN =OV 6 
Capacitance 

CoUT Output VOUT=OV 8 
CapaCitance 

Function 
HighZ 

Clear 

Hold 

Load 

2567tbl02 

Max. Unit 

10 pF 

12 pF 

NOTE: 2567 Ink 04 

1. This parameter is measured at characterization but not tested. 

6.21 3 



IDT54174FCT821ATIBT/CT,8231825AT/BT/CTIDT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Followh19 Conditions Apply Unless Otherwise Specified: 
Commercial' TA = O°C to +70°C Vcc = 5 OV + 5%' Military' TA = -55°C to +125°C Vec= 5 OV + 10% , - , , -

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max. VI = 2.7V - -
IlL Input LOW Current(4) VI = 0.5V - -
10ZH High Impedance Output Current Vee = Max. Vo= 2.7V - -
10ZL (3-State Output pins)(4) Vo= 0.5V - -
II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -Q.7 

VH Input Hysteresis - - 200 

lee Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.01 

OUTPUT DRIVE CHARACTERISTICS FOR FCT821/823/825T 
Symbol Parameter Test Conditions(1) Min. Typ,(2) 

VOH Output HIGH Voltage Vee = Min. I OH = -SmA MIL. 2.4 3.3 
VIN = VIH or VIL 10H= -SmA COM'L. 

10H= -12mA MIL. 2.0 3.0 

10H= -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 32mA MIL. - 0.3 

VIN = VIH or VIL 10L= 48mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 -120 

10FF Input/Output Power Off Leakag.e(5) Vee = OV,. VIN or 'Iio ~ 4.5V - -
NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are atVcc = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±5J.lA at TA = -55°C. 
5. This parameter is guaranteed but not tested. 

6.21 

Max. Unit 

- V 

0.8 V 

±1 IJ.A 
±1 

±1 IJ.A 
±1 

±1 IJ.A 
-1.2 V 

- mV 

1 mA 

2567 Ink 05 

Max. Unit 

- V 

- V 

0.5 V 

-225 rnA 

±1 IJ.A 
2567 Ink 06 
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IDT54174FCT821ATIBT/CT, 8231825ATIBT/CTIDT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS tIIlLlTARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
Symbol Parameter Test Conditions!!) Min. TypJ2) Max. 

Alec Quiescent Power Supply Current Vee = Max. 
0.5 2.0 

TTL Inputs HIGH VIN = 3.4Vl3) -
ICCD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.15 0.25 

Outputs Open VIN=GND 
OE= EN=GND 
One Input Toggling 
50% Duty Cvcle 

Ie Total Power Supply Current(6) Vee = Max. VIN= Vee - 1.5 3.5 
Outputs Open VIN=GND 
lep= 10MHz 
50% Duty Cycle 

OE= EN = GND VIN= 3.4V - 2.0 5.5 
One Bit Toggling VIN=GND 
at Ii = 5MHz 
50% Duty Cvcle 

Vee = Max. VIN=Vee - 3.8 7.3(5) 

Outputs Open VIN=GND 
lep= 10MHz 
50% Duty Cycle 

OE= EN = GND VIN= 3.4V - 6.0 16.3(5) 

Eight Bits Toggling VIN=GND 
at Ii = 2.5MHz 
50% Duty Cycle 

NOTES: 
1. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these condHions are examples of the lee formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alee DHNT + leeD (fcP/2 + flNI) 
Icc = Quiescent Current 
Alee = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
f, = Input Frequency 
Ni = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.21 

Unit 

rnA 

mN 
MHz 

rnA 

2567tb107 
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IDT54174FCT821ATIBT/CT, 8231825ATIBT/CTIDT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE· 
FCT821/8231825AT FCT82118231825BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.<2) Max. Min.<2) Max. Min.<2) Max. Min.<2) Max. Unit 
tPLH Propagation Delay CL= 50pF 1.5 10.0 1.5 11.5 1.S 7.S 1.S 8.S ns 
tPHL CP to VI (OE = LOW) RL=SOOQ 

CL = 300pF(4) 1.S 20.0 1;S 20.0 1.5 1S.0 1.S 16.0 
RL=SOOQ 

tsu Set-up Time HIGH or LOW CL=SOpF 4.0 - 4.0 - 3.0 - 3.0 - ns 
DltoCP RL=SOOQ 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 1.S - l.S - ns 
DltoCP 

tsu Set-up Time HIGH or LOW 4.0 - 4.0 - 3.0 - 3.0 - ns 
EN to CP 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 0 - 0 - ns 
EN to CP 

tPHL Propagation Delay. CLR to VI 1.S 14.0 1.S 15.0 1.S 9.0 1.S 9.5 ns 

tREM Recovery Time CLR to CP 6.0 - 7.0 - 6.0 - 6.0 - ns 

tw Clock Pulse Width 7.0 - 7.0 - 6.0 - 6.0 - ns 
HIGH or LOW 

tw CLR Pulse Width LOW 6.0 - 7.0 - 6.0 - 6.0 - ns 
tpZH Output Enable Time OE to VI CL= SOpF 1.S 12.0 1.S 13.0 1.S 8.0 1.S 9.0 ns 
tPZL RL= 500Q 

CL = 300pF(4) 1.S 23.0 l.S 2S.0 1.S 1S.0 1.S 16.0 
RL= 500Q 

tPHZ Output Disable Time OE to V I CL= SpF(4) 1.S 7.0 1.S 8.0 1.S 6.5 1.S 7.0 ns 
tPLZ RL=SOOQ 

CL= 50pF 1.S 8.0 1.S 9.0 1.S 7.S 1.S 8.0 
RL= SOOQ 

NOTES: 2S671bl DB 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. This parameter is guaranteed but not tested. 
4. This condition is guaranteed but not tested. 
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IDT54174FCT821 ATIBT/CT, 8231825AT/BT/CTIDT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT821/823/825CT FCT823DT 

Com'l. Mil. Com'l. 

Symbol Parameter Condition(1) Min.l2) Max. Min.l2) Max. Min.(2) Max. Unit 
tPLH Propagation Delay CL= 50pF 1.5 6.0 1.5 7.0 1.5 5.0 ns 
tPHL CP to VI (OE = LOW) RL= 500n 

CL = 300pF(4) 1.5 12.5 1.5 13.5 1.5 8.5 
RL= 500n 

tsu Set-up Time HIGH or LOW CL= 50pF 3.0 - 3.0 - 2.0 - ns 
Dlto CP RL= 500n 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 1.0 - ns 
Dlto CP 

tsu Set-up Time HIGH or LOW 3.0 - 3.0 - 3.0 - ns 
EN to CP 

tH Hold Time HIGH or LOW 0 - 0 - 0 - ns 
EN to CP 

tPHL Propagation Delay, CLR to VI 1.5 8.0 1.5 8.5 1.5 5.0 ns 

tREM Recovery Time CLR to CP 6.0 - 6.0 - 3.0 - ns 

tw Clock Pulse Width 6.0 - 6.0 - 3.0 - ns 
HIGH or LOW(3) 

tw CLR Pulse Width LOW(3) 6.0 - 6.0 - 3.0 - ns 
tPZH Output Enable Time OEto VI CL= 50pF 1.5 7.0 1.5 8.0 1.5 4.8 ns 
tPZL RL= 500n 

CL = 300pF(4) 1.5 12.5 1.5 13.5 1.5 9.0 
RL= 500n 

tPHZ Output Disable Time OE to V I CL = 5pF(4) 1.5 6.0 1.5 6.0 1.5 4.0 ns 
tPLz RL= 500n 

CL= 50pF 1.5 6.5 1.5 6.5 1.5 4.0 
RL= 500n 

NOTES: 2567tbl09 

1. See test circun and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. This parameter is guaranteed but not tested. 
4. This condition is guaranteed but not tested. 

6.21 7 
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IDT54174FCT821AT/BT/CT, 8231825AT/BT/CTJDT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee o-.7.0V 

SOOO 

VOUT 

1-+<* ....... -lD.U.T.I-+O+ ....... ---+ 

RT 

2567 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ~'------d~~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET - 3V 
CLEAR 1.SV 

ETC. - OV 
SYNCHRONOUS CONxxtTROL $1 _ 3V 

PRESET 7 
CLEAR 1.SV 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2567 drw 06 

3V 
1.SV 
OV 

,--':-,+- VOH 
- 1.SV 

VOL 

3V 

2567 drwOB 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2567 Ink 10 

CL= Load capacHance: includes jig and probe capacHance. 
RT= T ennination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=t ~ 1SV PULSE -- . 

HIGH-LOW-HIGH tw __ 1.SV 
PULSE __ 

2567 drw07 

ENABLE AND DISABLE TIMES 

NOTES: 

ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 
----1.SV 

)--'+---- OV 

3.SV 

VOL 

VOH 

OV 
2567 drw 09 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate:;:; 1.0MHz; tF:;:; 2.5ns; tR :;:; 2.5ns 

6.21 8 



IDTS4J74FCT821AT/BT/CT,823182SAT/BT/CT/DT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDTT':"'O~X".X=~ 
Temp. Range 

XXXX 
Device Type 

x 
Package 

x 
Process 

y~lank 
P 
D 

'--------1 E 
L 
SO 
PY 
Q 

821 AT 
823AT 
825AT 
821BT 

L..... __________ -I823BT 

825BT 
821CT 
823CT 
825CT 
823DT 

~ ________________________ ~154 

174 

6.21 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
CERPACK 
Leadless Chip Carrier 
Small Outline IC 
Shrink Small Outline Package 
Quarter-size Small Outline Package 

1 a-Bit Non-Inverting Register 
9-Bit Non-Inverting Register 
8-Bit Non-Inverting Register 

-55°C to + 125°C 
O°Cto +70°C 

2567 drw 10 
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~ ~ FAST CMOS 10-BIT IDT5417 4FCT827 AT/BT/CT/DT 

BUFFERS 
Integrated Device Technology. Inc. 

FEATURES: 
• Common features: 

- Low input and output leakage :S1~ (max.) 
- CMOS power levels 
- True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 
- Product available in Radiation Tolerant and Radiation 

Enhanced versions 
- Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
- Available in DIP, SOIC, SSOP, asop, CERPACK 

and LCC packages 
• Features for FCT827T: 

- A, B, C and D speed grades 
- High drive outputs (-1SmA IOH, 48mA IOL) 

• Features for FCT2827T: 
- A, Band C speed grades 
- Resistor outputs (-1SmA IOH, 12mA IOL Com.) 

(-12mA IOH,12mA IOL Mil.) 
- Reduced system switching noise 

FUNCTIONAL BLOCK DIAGRAM 

Yo Y1 Y2 Y3 Y4 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

Ys 

IDT54174FCT2827AT/BT/CT 

DESCRIPTION: 
The FCT827T is built using an advanced dual metal CMOS 

technology. 
The FCT827T/FCT2827T 10-bit bus drivers provide high­

performance bus interface buffering for wide data/address 
paths or buses carrying parity. The 10-bit buffers have NAND­
ed output enables for maximum control flexibility. 

All of the FCT827T high-performance interface family are 
designed for high-capacitance load drive capability, while 
providing low-capacitance bus loading at both inputs and 
outputs. All inputs have clamp diodes to ground and all outputs 
are designed for low-capacitance bus loading in high-imped­
ance state. 

The FCT2827T has balanced output drive with current 
limiting resistors. This offers low ground bounce, minimal 
undershoot and controlled output fall times-reducing the need 
for external series terminating resistors. FCT2827T parts are 
plug-in replacements for FCT827T parts. 

Ya Y7 Ya Y9 

2573 drw01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995 

©1995 Integrated Device Technology. Inc. 6.22 DSC-4217/5 
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IDT54174FCT827ATIBT/CTIDT,IDT54174FCT2827ATIBT/CT 
HIGH-PERFORMANCE CMOS BUFFERS 

PIN CONFIGURATIONS 

OEI Vee 
Do Yo 
Dl Yl 
D2 Y2 
D3 Y3 
D4 Y4 
Ds Ys 
De Ya 
D7 Y7 
DB YB 

D9 Y9 
GND OE2 

D1P/SOIC/SSOP/QSOP/CERPACK 
TOP VIEW 

PIN DESCRIPTION 
Names YO Description 

2573 drw02 

OEI I When both are LOW the outputs are 
enabled. When either one or both are 
HIGH the outouts are Hiah Z. 

DI I 1 O-bit data input. 

YI 0 1 O-bit data output. 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

IIIII II IIIIIII 

'4 "S "2' '-'1 2a272s 
D2 :]5 25[: Y2 
Da :]6 24[: Y3 
D4 :]7 23[: Y4 

NC :]8 L28-1 22[: NC 
Ds :]9 21 [: Ys 
De :]10 20[: Ys 
D7 :]11 19[: Y7 

12131415161718 
nnnnnnn 
!P~CuiTI"'''' 
uU~zp>->-

LCC 
TOP VIEW 

2573 drw 03 

FUNCTION TABLE(1) 
Inputs Output 

OEl 01:2 01 VI Function 

L L L L Transparent 
L L H H 

H X X Z Three-State 
X H X Z 

2573 Ibl 01 NOTE: 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VrERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee +0.5 Vee +0.5 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -£5 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

louT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2573 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

1. H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameterl1 ) Conditions Typ. Max. Unit 

CIN Input VIN =OV 6 10 pF 
CapaCitance 

GoUT Output VOUT=OV 8 12 pF 
Capacitance 

NOTE: 2573 Ink 04 

1. This parameter is measured at characterization but not tested. 

6.22 2 



IDT54174FCT827ATIBT/CTIDT,IDT54174FCT2827ATIBT/CT 
HIGH-PERFORMANCE CMOS BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 

Commercial' TA = O°C to +70°C Vcc - 5 OV ± 5%' Military' TA - -55°C to +125°C Vcc- 5 OV ± 10% , - , - , -
Symbol Parameter Test Conditions(1) Min. Typ,(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vcc= Max. VI=2.7V - -
ilL Input LOW Current(4) VI=0.5V - -
lozH High Impedance Output Current Vcc=Max. VO=2.7V - -
IOZL (3-State Output pins)(4) VO= 0.5V - -
II Input HIGH Current(4) Vec = Max., VI = Vec (Max.) - -
VIK Clamp Diode Voltage vcc = Min., liN = -18mA - -0.7 

VH Input Hysteresis - - 200 

Icc Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.01 

OUTPUT DRIVE CHARACTERISTICS FOR FCT827T 
Symbol Parameter Test Conditions(1) Min. T~'(2) 

VOH Output HIGH Voltage Vec= Min. 10H=-6rnAMIL. 2.4 3.3 
VIN = VIH or VIL 10H = -SmA COM'L. 

IOH= -12mA MIL. 2.0 3.0 
10H= -15mA COM'L. 

VOL Output LOW Voltage Vcc=Min. 10L= 32mA MIL. - 0.3 
VIN = VIH or VIL 10L= 48mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 -120 

OUTPUT DRIVE CHARACTERISTICS FOR FCT2827T 
Symbol Parameter Test Conditions(1) Min. Tvp.(2) 

100L Output LOW Current Vee = 5V, VIN = VIH orVIL, VOUT= 1.5V(3) 16 48 

100H Output HIGH Current Vee = 5V, VIN = VIH or VIL, VOUT = 1.5V(3) -16 -48 

VOH Output HIGH Voltage Vee = Min. 10H = -12mA MIL. 2.4 3.3 
VIN - VIH or VIL 10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 12mA - 0.3 
VIN = VIH or VIL 

NOTES: 
1. For cond~ions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±51lA at TA = -55°C. 

6.22 

Max. Unit 

- V 

0.8 V 

±1 IlA 
±1 

±1 IlA 
±1 

±1 IlA 
-1.2 V 

- mV 

1 mA 
2573 Ink 05 

Max. Unit 

- V 

- V 

0.5 V 

-225 mA 

2573 Ink 06 

Max. Unit 

- mA 

- mA 

- V 

0.50 V 

2573 Ink 07 
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IDT54174FCT827ATIBT/CT/DT,IDT54174FCT2827ATIBT/CT 
HIGH-PERFORMANCE CMOS BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. TypJ2) Max. 

.1.lee Quiescent Power Supply Current Vee = Max . - 0.5 2.0 

TIL Inouts HIGH VIN = 3.4V<3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee FCT827T - 0.15 0.25 

Outputs Open VIN=GND 

OE1 = 081 = GND FCT2827T - 0.06 0.12 

One Input Toggling 

50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee FCT827T - 1.5 3.5 

Outputs Open VIN=GND FCT2827T - 0.6 2.2 

Ii = 10MHz 

50% Duty Cycle VIN = 3.4V FCT827T - 1.8 4.5 

OE1 = 081 = GND VIN= GND FCT2827T - 0.9 3.2 

One Bit Toggling 

Vee = Max. VIN = Vee FCT827T - 3.0 6.0(5) 

Outputs Open VIN=GND FCT2827T - 1.2 3.4(5) 

Ii =2.5MHz 

50% Duty Cycle VIN = 3.4V FCT827T - 5.0 14.0(5) 

OE1 = 081 = GND VIN=GND FCT2827T - 3.2 11.4(5) 

Eioht Bits Tooolino 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25"C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at V'cc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + ItNPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcPi2 + fiN I) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
h = Input Frequency 
Ni = Number of Inputs at fl 
All currents are in milliamps and all frequencies are in megahertz. 

6.22 

Unit 

mA 

mAl 

MHz 

mA 

2573 Ibl 08 
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IDT54174FCT827 ATIBT/CTIDT. IDT54174FCT2827ATIBT/CT 
HIGH-PERFORMANCE CMOS BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT827ATIFCT2827AT FCT827BT/FCT2827BT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.<2) Max. Min.(2) Max. Min.l2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 8.0 1.5 9.0 1.5 5.0 1.5 6.5 ns 
tPHL DltoYI RL=500n 

CL = 300pF(3) 1.5 15.0 1.5 17.0 1.5 13.0 1.5 14.0 
RL= 500n 

tpzH Output Enable Time CL= 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 9.0 ns 
tPZL OEIto YI RL= 500n 

CL = 300pF(3) 1.5 23.0 1.5 25.0 1.5 15.0 1.5 16.0 

RL= 500n 

tPHZ Output Disable Time CL= 5pF(3) 1.5 9.0 1.5 9.0 1.5 6.0 1.5 7.0 ns 
tpLZ 08 tOYI RL=500n 

CL=50pF 1.5 10.0 1.5 10.0 1.5 7.0 1.5 8.0 
RL= 500n 

2573 tbl 09 

FCT827CT/FCT2827CT FCT827DT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.<2) Max. Min.l2) Max. Min.(2) Max. Min,l2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 4.4 1.5 5.0 1.5 3.8 - - ns 

tPHL DltoYI RL= 500n 

CL = 300pF(3) 1.5 10.0 1.5 11.0 1.5 7.5 - -
RL= 500n 

tpzH Output Enable Time CL= 50pF 1.5 7.0 1.5 8.0 1.5 5.0 - - ns 

tPZL OEltoYI RL= 500n 
CL = 300pF(3) 1.5 14.0 1.5 15.0 1.5 9.0 - -
RL= 500n 

tPHZ Output Disable Time CL= 5pF(3) 1.5 5.7 1.5 6.7 1.5 4.3 - - ns 

tPLZ OEIto YI RL= 500n 

CL= 50pF 1.5 6.0 1.5 7.0 1.5 4.3 - -
RL= 500n 

NOTES: 2573 tbl10 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. These conditions are guaranteed but not tested. 
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IDT54174FCT827ATIBT/CT/DT,IDT54174FCT2827ATIBT/CT 
HIGH-PERFORMANCE CMOS BUFFERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee o--e 7.0V 

500n 

VOUT 

1+0+--.---1 D.U.T. 1-+.0+_._----. 

50pF 500n 
RT rL 

2573 drw04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~li--~"""T""~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET' - 3V 
SYNCHRONOUS CONxxtTROL 'I 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2573 drw05 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

2573 drw07 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2573 Ink 11 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

lOW-H'GH-l~ =t-~ PULSE --

H"'"-lOW-H'GH ~ --
PULSE 

1.5V 

1.5V 

2673 drw 06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH OV 

2573 dlW 08 

NOTES: 
1. Diagram shown for input Control Enable·LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate,;; 1.0MHz: tF';; 2.5ns; tR ,;; 2.5ns 

6.22 6 



IDT54174FCT827ATIBTICTIDT, IDT54174FCT2827ATIBTICT 
HIGH-PERFORMANCE CMOS BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

xx IDT 
=rT~em=p."'R~a:-::n:-::g:::e 

FCT x xx 
Family Device Type 

x 
Package 

x 
Process 

y~lank 
P 
D 
E 

"--------; L 

SO 
PY 
Q 

827AT 
L-____________________ ~827BT 

827CT 
827DT 

'--_______________ ---11 Blank 

12 
~ __________________________________ ~154 

174 

6.22 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
CERPACK 
Leadless Chip Carrier 
Small Outline IC 
Shrink Small Outline Package 
Quarter-size Small Outline Package 

Non-Inverting 10-Bit Buffer 

High Drive 
Balanced Drive 

-55°C to + 125°C 
O°Cto +70°C 

2573 drw09 
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FAST CMOS IDT54n4FCT841 AT/BT/CT/DT ~g BUS INTERFACE 
LATCHES 

Integrated DevIce Technology. Inc. 

FEATURES: 
• Common features: 

- Low input and output leakage ~1!lA (max.) 
- CMOS power levels 
- True TTL input and output compatibility 

- VOH = 3.3V (typ.) 
- VOL = O.3V (typ.) 

- Meets or exceeds JEDEC standard 18 specifications 
- Product available in Radiation Tolerant and Radiation 

Enhanced versions 
- Military product compliant to MIL-STD-883, Class B 

and DESC listed (dual marked) 
- Available in DIP, SOIC, SSOP, asop, CERPACK 

and LCC packages 
• Features for FCT841T: 

- A, B, C and D speed grades 
- High drive outputs (-1 SmA IOH, 48mA IOL) 
- Power off disable outputs permit "live insertion" 

FUNCTIONAL BLOCK DIAGRAM 

Do D1 D2 D3 

D D D 

LE Q LE Q LE Q 

Yo Y1 Y2 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The FCT8xxT series is built using an advanced dual metal 

CMOS technology. 
The FCT8xxT bus interface latches are designed to elimi­

nate the extra packages required to buffer existing latches 
and provide extra data width for wider address/data paths or 
buses carrying parity. The FCT841 T are buffered, 1 O-bit wide 
versions of the popular FCT373T function. They are ideal for 
use as an output port requiring high IOLlloH. 

All of the FCT8xxT high-performance interface family can 
drive large capacitive loads, while providing low-capacitance 
bus loading at both inputs and outputs. All inputs have clamp 
diodes to ground and all outputs are designed for low-capaci­
tance bus loading in high-impedance state. 

D4 Ds D8 D9 

D D 

LE Q LE Q 

Y3 Y4 Ys Ya Y9 

2571 drw01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995 
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IDTS4I74FCT841AT/BT/CT/DT 
FAST CMOS BUS INTERFACE LATCHES 

PIN CONFIGURATIONS 

m:: Vee 
Do Yo 
01 YI 
02 Y2 
03 Y3 
04 Y4 
05 Y5 
DB Y6 
07 Y7 
OB YB 
09 Y9 

GNO LE 

DIPISOIC/SSOP/QSOP/CERPACK 
TOP VIEW 2571 drw02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INOEX 

IIIII II IIIIIII 

'lI' '3 '2' .... 1 2a272a 
D2 :]5 25[: Y2 
Os :]6 24[: Y3 
D4 :]7 23[: Y4 

NC :]8 L28-1 22[: NC 
05 :J9 21 c: Ys 
Os :]10 20[: Ys 
D1 :]11 19[: Y7 

12131415161718 
nnnnnnn 

aa~~~~~ 
(!) 

LCC 
TOP VIEW 2571 drw03 

PIN DESCRIPTION FUNCTION TABLE(1) 
Name I/O Description 

01 I The latch data inputs. In~uts Internal Out~ut 

LE I The latch enable input. The latches are m:: LE 01 QI VI Function 

transparent when LE is HIGH. Input data H H L L Z HighZ 
is latched on the HIGH-to-LOW 
transition. 

H H H H Z HighZ 

YI 0 The 3-state latch outputs. 
H L X NC Z Latched (High Z) 

OE I The output enable control. When OE is 
L H L L L Transparent 

LOW, the outputs are enabled. When OE L H H H H Transparent 

is HIGH, the outputs VI are in high- L L X NC NC Latched 
impedance (off) state. NOTE: 2571 1b102 

25711bl01 1. H=HIGH, L = LOW, X=Don't Care, NC=NoChange,Z=High Impedance 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GNO 

VTERM(3) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee +0.5 Vee +0.5 
GND 

TA Operating Oto +70 -55 to +125 °c 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 0.5 0.5 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES. 2571 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals only. 
3. Outputs and I/O terminals only. 

C APA CT C I AN E (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. Max. Unit 

ON Input VIN = OV 6 10 pF 
Capacitance 

GoUT Output VOUT= OV 8 12 pF 
Capacitance 

NOTE: 2571 Ink04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT841AT/BT/CTIDT 
FAST CMOS BUS INTERFACE LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = O°C to +70°C VCC = 5 OV + 5%' Military' TA = -55°C to +125°C VCC= 5 OV + 10% , - , , -

Symbol Parameter Test Conditions(l) Min. Typ,!2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
Vll Input LOW Level Guaranteed Logic LOW Level - -
IIH Input HIGH Current(4) Vee = Max. VI =2.7V - -
III Input LOW Current(4) VI = 0.5V - -
10ZH High Impedance Output Current Vee = Max. Vo= 2.7V - -
10Zl (3-State Output pins)(4) Vo= 0.5V - -

II Input HIGH Current(4) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 

VH Input Hysteresis - - 200 

lee Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 0.01 

OUTPUT DRIVE CHARACTERISTICS FOR FCT841T 
Symbol Parameter Test Conditions(l) Min. Typ,!2) 

VOH Output HIGH Voltage Vee = Min. 10H = -6mA MIL. 2.4 3.3 
VIN = VIH or Vll 10H = -8mA COM'L. 

IOH=-12mAMIL. 2.0 3.0 
10H = -15mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10l= 32mA MIL. - 0.3 
VIN = VIH or Vll 10l= 48mA COM'L. 

los Short Circuit Current Vee = Max., Vo = GND(3) -60 -120 

10FF Input/Output Power Off Leakage(5) Vee = OV, VIN or Va ,,;; 4.SV - -
NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. The test limit for this parameter is ±511A at TA = -55°C. 
5. This parameter is guaranteed but not tested. 

6.23 

Max. Unit 

- V 

0.8 V 

±1 flA 
±1 

±1 flA 
±1 

±1 flA 
-1.2 V 

- mV 

1 mA 
2571 Ink 05 

Max. Unit 

- V 

- V 

0.5 V 

-225 mA 

±1 flA 
2571 Ink 06 
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IDT54174FCT841ATIBT/CTIDT 
FAST CMOS BUS INTERFACE LATCHES MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

POWER· SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditlons(1) Min. Typ,<2) Max. 

Alec Quiescent Power Supply Current Vee = Max. - 0.5 2.0 
TTL Il1lluts HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Current(4} Vee = Max. VIN=Vee - 0.15 0.25 
Outputs Open VIN=GND 
OE=GND 
LE = Vee 
One InputToggling 
50% Duty Cycle 

Ie Total Power Supply Current(6} Vee = Max. VIN = Vee - 1.5 3.5 

Outputs Open VIN=GND 
fi = 10MHz 

50% Duty Cycle VIN = 3.4 - 1.8 4.5 
OE=GND VIN= GND 
LE =Vcc 
One Bit Toaalina 

Vcc = Max. VIN = Vee - 3.0 6.0(5} 

Outputs Open VIN=GND 
fi =2.5MHz 

50% Duty Cycle VIN = 3.4 - 5.0 14.0{5} 

OE=GND VIN=GND 
LE= Vee 
Elght Bits Toaalina 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other Inputs at Vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + !iNPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcP/2 + fiNi) 
Icc = Quiescent Current 
Alee = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fl = Input Frequency 
NI = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6.23 

Unit 

mA 

mAl 
MHz 

mA 

2571 ttJl 07 
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IDT54174FCT841 AT/BT/CTIDT 
FAST CMOS BUS INTERFACE LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT841AT FCT841BT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Conditions(') Min.(2) Max. Min.(2) Max. Min.(2) Max. MinJ2) Max. Unit 
tPLH Propagation Delay CL= 50pF 1.5 9.0 1.5 10.0 1.5 6.5 1.5 7.5 ns 
tPHL 01 to YI (LE = HIGH) RL= 500n 

CL = 300pF(4) 1.5 13.0 1.5 15.0 1.5 13.0 1.5 15.0 
RL=500n 

tPLH Propagation Delay CL= 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 10.5 ns 
tPHL LEtoYI RL=500n 

CL = 300pF(4) 1.5 16.0 1.5 20.0 1.5 15.5 1.5 18.0 

RL=500n 

tPZH Output Enable Time OE to Y, CL= 50pF 1.5 11.5 1.5 13.0 1.5 8.0 1.5 8.5 ns 
tPZL RL= 500n 

CL = 300pF(4) 1.5 23.0 1.5 25.0 1.5 14.0 1.5 15.0 
RL= 500n 

tPHZ Output Disable Time OE to Y I CL = 5pF(4) 1.5 7.0 1.5 9.0 1.5 6;0 1.5 6.5 ns 

tPLZ RL= 500n 

CL= 50pF 1.5 8.0 1.5 10.0 1.5 7.0 1.5 7.5 

RL= 500n 

tsu Data to LE Set-up Time CL= 50pF 2.5 - 2.5 - 2.5 - 2.5 - ns 

tH Data to LE Hold Time RL= 500n 2.5 - 3.0 - 2.5 - 2.5 - ns 

tw LE Pulse Width HIGH(3) 4.0 - 5.0 - 4.0 - 4.0 - ns 

NOTES: 2571 tbl08 

1. See test circuit and waveforms. 3. These parameters are guaranteed but not tested. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 4. These conditions are guaranteed but not tested. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
FCT841CT FCT841DT 

",,-
Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Conditions(') Min,(2) Max. MinJ2) Max. Min,(2) Max. MinJ2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 5.5 1.5 6.3 1.5 4.2 - - ns 

tPHL DI to YI (LE = HIGH) RL- 500n 

CL = 300pF(4) 1.5 13.0 1.5 15.0 1.5 8.0 - -
RL= 500n 

tPLH Propagation Delay CL= 50pF 1.5 6.4 1.5 6.8 1.5 4.0 - - ns 
tPHL LEto YI RL= 500n 

CL = 300pF(4) 1.5 15.0 1.5 16.0 1.5 8.0 - -
RL= 500n 

tPZH Output Enable Time OE to Y, CL= 50pF 1.5 6.5 1.5 7.3 1.5 4.8 - - ns 

tPZL RL= 500n 

CL = 300pF(4) 1.5 12.0 1.5 13.0 1.5 g.O - -
RL=500n 

tPHZ Output Disable Time OE to Y I CL= 5pF(4) 1.5 5.7 1.5 6.0 1.5 4.0 - - ns 
tpLZ RL=500n 

CL= 50pF 1.5 6.0 1.5 6.3 1.5 4.0 - -
RL= 500n 

tsu Data to LE Set·up Time CL= 50pF 2.5 - 2.5 - 1.5 - - - ns 

tH Data to LE Hold Time RL= 500n 2.5 - 2.5 - 1.0 - - - ns 

tw LE Pulse Width HIGH(3) 4.0 - 4.0 - 3.0 - - - ns 

NOTES: 2571 tbl09 

1. See test circuit and waveforms. 3. These parameters are guaranteed but not tested. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 4. These conditions are guaranteed but not tested. 
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IDT54174FCT841ATIBT/CT/DT 
FAST CMOS BUS INTERFACE LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o-e7.0V 

5000 

VOUT 

I-+<:>+-..... ~D.U.T. 1-+0+ ....... --+ 

RT 
50pF 500n 

ICL 
2571 drw04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~)---d"""""""""""" - 3V 

tsu - OV 
TIMING ----~ - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONZ&;tTROL I) _ 3V 

PRESET ' 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 2571 drw 05 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

2571 drw07 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 
DEFINITIONS: 2571 Ink 11 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Tennination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

OUTPUT SWITCH NORMALLY OPEN HIGH 

NOTES: 

2571 drw 06 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 

OV 
2571 drw08 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate" 1.0MHz; tF " 2.5n5; tR " 2.5ns 
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IDT54n4FCT841AT/BT/CT/DT 
FAST CMOS BUS INTERFACE LATCHES 

ORDERING INFORMATION 

IDT.__--'-X ... X'--­
Temp. Range 

FCT r;-:"';'X-::-:X:"",X;=:-X:=::­
Device Type 

x 
Package 

x 
Process 

y~lank 
P 
D 
E 

'-----------1 L 

SO 
PY 
Q 

841 AT 

'--------------i 841BT 
841CT 
841DT 

~ __________________________ -i154 
174 

6.23 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Plastic DIP 
CERDIP 
CERPACK 
Leadless Chip Carrier 
Small Outline IC 
Shrink Small Outline Package 
Quarter-size Small Outline Package 

1 Q-Bit Non-Inverting Latch 

-55°C to +125°C 
QOC to +7QoC 

2571 drw09 
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OCTAL 5V LOGIC PRODUCTS 
(CMOS-LEVEL) 
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FCT CMOS LOGIC 

Standard FCT Logic has been designed for high-speed 
applications which require CMOS rail output voltage levels. 
The family is pin- and function-compatible with most industry 
standard bipolar and CMOS Logic families. 

FCT Logic is recommended for all applications that require 

the higher voltage swing of CMOS outputs, and is a significant 
speed upgrade to AC, ACT, HC, HCT and other standard 
CMOS components. In applications that can utilize the lower 
voltage swing of TTL outputs, one of the lower noise FCT-T 
families should be used instead. 

7.0 
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OCTAL 5V PRODUCTS 
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IDT54174FCT193 
I DT5417 4FCT240 
I DT5417 4FCT244 
I DT5417 4FCT245 
I DT5417 4FCT273 
I DT5417 4FCT299 
I DT5417 4FCT373 
I DT5417 4FCT37 4 
I DT5417 4FCT377 
I DT5417 4FCT399 
IDT54174FCT521 
I DT5417 4FCT533 
I DT5417 4FCT534 
I DT5417 4FCT540 
I DT5417 4FCT541 
I DT5417 4FCT543 
I DT5417 4FCT573 
I DT5417 4FCT57 4 
I DT5417 4FCT640 
IDT54174FCT645 
I DT5417 4FCT646 
IDT54174FCT821 
I DT5417 4FCT823 
IDT54174FCT824 
I DT5417 4FCT825 
I DT5417 4FCT827 
I DT5417 4FCT833 
I DT54f7 4FCT841 
IDT54f7 4FCT861 
I DT5417 4FCT863 
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3.3V LOGIC PRODUCTS 





3.3-VOL T FCT LOGIC PRODUCTS 

lOT offers a complete line of FCT 3.3V products for use in 
general 3.3V applications, especially those requiring high 
speed and/or low power dissipation. This family includes both 
the 16-bit, Double-Density devices (FCT163xxx), and the 8-
bit, Octal devices (FCT3xxx). In addition, lOT provides FCT 
3.3V clock buffers and PLL clock generators to support low­
voltage system clocking needs. For SV-to-3.3V translation, 
any of the unidirectional 3.3V components may be used. For 
bi-directional operation a SV-to-3.3V translator 
(74FCT16424ST) may be used. 

lOT's 3.3V components have pinouts and AC specifica­
tions that match those of comparable SV functions. These 
components are available in several speed grades from 
standard speed up to "C" speed with 4.1 ns propagation delay, 
providing an easy system performance upgrade path or a 
simple SV-to-3.3V conversion. 

All of lOT's 3.3V Logic components have series output 
resistors which reduce line noise, ringing, ground bounce, 
EMI and other noise related problems. In some applications, 
these resistors eliminate the need for line termination, or 
increase system reliability. 

The power dissipation levels in lOT's 3.3V FCT Logic are 
lower than those available in any competing technology. lOT's 
sub-O.S micron CMOS technology allows lowerdynamicswitch­
ing currents than found in competing 0.6 micron or 0.8 micron 
technologies. Also since lOT's FCT3.3V processes are CMOS, 
the static power dissipation is negligible compared to levels in 
SiCMOS technologies. 

lOT provides complete data sheet specifications for all 3.3V 
components over both the extended power supply voltage 
range of 2.7 to 3.6V and the normal power supply range of 3.0 
to 3.6V. The extended range is useful for unregulated battery 
operation while systems that are restricted to the normal 
voltage will see improved performance characteristics. 

The lOT FCT 3.3V components are compliant with the 
JEDEC standards for LVCMOS components. FCT 3.3V Logic 

8.0 

is also interface compliant with JEDEC standards for LVTTL, 
but FCT is capable of lower power dissipation levels than the 
biCMOS processes of LVTTL. The following data sheets list 
the device specifications. Application Note 124, which is 
available in the lOT High-Speed Logic CMOS Design Guide, 
contains additional device characteristic and application infor­
mation. 

FCT 3.3V Double-Density 

FCT 3.3V Double-Density Logic is available in a variety of 
functions that are pin- and function-compatible with SV, 16-bit 
components, allowing a quick upgrade path from SV to 3.3V 
operation. All Double-Density components are specified with 
a maximum output skew of SOOps. lOT's Double-Density 3.3V 
components have negligible static power dissipation, and the 
lowest dynamic power dissipation in the industry, due to the 
sub 0.5 micron CMOS technology used. Double-Density 
components are available in SSOP, TSSOP and CERPAK 
configurations. 

FCT 3.3V Octals 

FCT 3.3V octals are available in standard functions allow­
ing a quick upgrade from SV to 3.3V operation. All FCT 3.3V 
octals retain the low power dissipation of lOT's CMOS pro­
cess. FCT 3.3V octal components are available in SSOP, 
SOIC, asop, CERPAK and other popular configurations. 

FCT 3.3V Clock Generators and Clock Buffers 

lOT manufactures several FCT high-speed,low-skewclock 
buffers and clock generators. These components have been 
designed for very low-skew clock distribution applications. 
Due to the low-power dissipation in lOT's CMOS process, 
these components are capable of high-frequency operation ,.. 
beyond those of competing technologies. .;. 



DOUBLE-DENSITY 
IDT5417 4FCT163244 
I DT5417 4FCT163245 
I DT5417 4FCT163344 
IDT54174FCT163373 
IDT5417 4FCT16337 4 
I DT5417 4FCT163501 
IDT54174FCT163543 
I DT5417 4FCT163646 
I DT5417 4FCT163827 
IDT54174FCT163952 

OCTALS 
I DT5417 4FCT3244 
I DT5417 4FCT3245 
I DT5417 4FCT3573 
I DT5417 4FCT357 4 
I DT5417 4FCT3827 
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3.3V CMOS 16-BIT IDT54174FCT1632441 AlC 

BUFFER/LINE DRIVER 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (OAJlW typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 
• Low Ground Bounce (O.3V typ.) 
• Inputs (except I/O) can be driven by 3.3V or 5V 

components 

FUNCTIONAL BLOCK DIAGRAM 
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The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 8.1 

DESCRIPTION: 
The FCT163244/ AlC 16-bit buffer/line drivers are built 

using advanced dual metal CMOS technology. These high­
speed, low-power devices offer bus/backplane interface ca­
pability with improved packing density. These devices have 
a flow-through organization for simplifying board layout. The 
three-state controls operate these devices in a Quad-Nibble, 
Dual-Byte or single 16-bit word mode. All inputs are designed 
with hysteresis for improved noise margin. 

The inputs of the FCT163244/AiC can be driven from either 
3.3V or 5V devices. This feature allows the use of these 
devices as translators in a mixed 3.3V/5V supply system. 
Thus, the FCT163244/AiC can be used as buffers to connect 
5V components to a 3.3V bus. 

30E 

3Al 

3A2 

3A3 

3A4 

40E 

4Al 

4A2 

4A3 

4A4 

3Yl 

3Y2 

3Y3 

3Y4 

4Yl 

4Y2 

4Y3 

4Y4 
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IDT54174FCT1632441A1C 
3.3V 16-BIT BUFFERIlINE DRivER 

PIN CONFIGURATIONS 

10E 20E 

lYl 2 47 lAl 

lY2 3 46 lA2 

GND 4 45 GND 

lY3 5 44 lAa 

lY4 6 43 lA4 

Vee 7 42 Vee 

2Yl 8 41 2Al 

2Y2 9 40 2A2 

GND 10 39 GND 

2Y3 11 38 2A3 

2Y4 12 8048-1 37 2A4 
8048-2 

3Yl 13 36 3Al 

3Y2 14 35 3A2 

GND 15 34 GND 

3Y3 16 33 3Aa 

aY4 17 32 aA4 

Vee 18 31 Vee 

4Yl 19 30 4Al 

4Y2 20 29 4A2 

GND 21 28 GND 

4Y3 22 27 4A3 

4Y4 23 26 4A4 

40E 24 25 aOE 

SSOP 
TSSOP 

TOP VIEW 

10E 

lYl 

lY2 

GND 

lY3 

lY4 

Vee 

2Yl 

2Y2 

GND 

2Y3 

2Y4 

3Yl 

3Y2 

GND 

aYa 

aY4 

Vee 

4Yl 

4Y2 

GND 

4Y3 

4Y4 

40E 
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8.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

E48-1 

CERPACK 
TOP VIEW 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

20E 

lAl 

lA2 

GND 

lA3 

1M 

Vee 

2Al 

2A2 

GND 

2A3 

2M 

3Al 

3A2 

GND 

3A3 

3M 

Vee 

4Al 

4A2 

GND 

4A3 

4A4 

aCE 

2532 drw04 
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IDT5417 4FCT1632441A1C 
3.3V 16-BIT BUFFER/LINE DRIVER 

PIN DESCRIPTION 

Pin Names Description 

xOE 3-State Output Enable Inputs (Active LOW) 

xAx Data Inputs 

xYx 3-State Outputs 
2532tbl01 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee + 0.5 Vee + 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

Pr Power Dissipation 1.0 1.0 W 
lOUT DC Output -60 to +60 -60 to +60 mA 

Current 
NOTES: 2532 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

8.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

Inputs 

xOE 

L 

L 

H 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

Outputs 

xAx xYx 

L L 

H H 

X Z 

2532tbl 02 

CAPACITANCE (TA= +25°C, f= 1.0MHz) 

Symbol Parameter(1) Conditions Typ. Max. Unit 

GIN Input VIN =OV 3.5 6.0 pF 

Capacitance 

GoUT Output VOUT=OV 3.5 8.0 pF 

Capacitance 
NOTE: 2532 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT1632441A1C 
3.3V 16-BIT BUFFERIlINE DRivER MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vee = 2.7V to 3.6Vj Military: TA = -55°C to +125°C, Vcc= 2.7V to 3.6V 

Symbol Parameter Test Conditions{!) Min. Typ.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (1/0 pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and 1/0 pins) 

IIH Input HIGH Current (Input pins)(6) Vcc= Max. VI =5.5V - -
Input HIGH Current (1/0 pins)(6) VI = Vcc - -

IlL Input LOW Current (Input pins)(6) VI=GND - -
Input LOW Current (1/0 pins)(6) VI=GND - -

10ZH High Impedance Output Current Vcc = Max. Vo= Vcc - -
10ZL (3-State Output pins)(6) Vo=GND - -
VIK Clamp Diode Voltage Vcc = Min., liN = -18mA - ..(J.7 

100H Output HIGH Current Vcc = 3.3V, VIN = VIH or VIL, Vo= 1.5V(3) -36 -60 

100L Output LOW Current Vcc = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vcc=, Min. IOH=-o.1mA Vcc-0.2 -
VIN = VIH or VIL 10H=-3mA 2.4 3.0 

Vcc= 3.0V 10H = -6mA MIL. 2.4(5) 3.0 
VIN = VIH or VIL • 10H = -SmA COM'L. 

VOL Output LOW Voltage Vcc= Min. IOL=0.1mA - -
VIN = VIH or VIL 10L= 16mA - 0.2 

IOL=24mA - 0.3 

Vcc= 3.0V 10L= 24mA - 0.3 
VIN = VIH or VIL 

los Short Circuit Current(4) Vcc = Max., Vo = GND(3) -60 -135 

VH Input Hysteresis - - 150 

ICCL Quiescent Power Supply Current Vcc = Max., COM'L. - 0.1 
ICCH VIN = GND or vcc 

Iccz MIL. - 0.1 

NOTES: 

Max. Unit 

5.5 V 

Vcc+0.5 

0.8 V 

±1 f.IA 
±1 

±1 

±1 

±1 f.IA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-
0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 f.IA 

100 

2532 Ink 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°e ambient. 
3. Not more than one output should be tested at one time. Duration 'of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vec -o.6V at rated current. 
6. The test limit for this parameter is ±51lA at TA = -55°C. 
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IDT54174FCT1632441A1C 
3.3V 16·BIT BUFFERILINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. TVp.(2) Max. 

Alcc Quiescent Power Supply Current Vee = Max. VIN = Vee - 0.6v(3) - 2.0 30 

TTL Inputs HIGH 

IceD Dynamic Power Supply Vee = Max. VIN = Vee - 50 75 
Current(4) Outputs Open VIN=GND 

50% Duty Cycle 

xOE=GND 

One Input Toggling 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.5 0.8 

Outputs Open VIN=GND 

Ii = 10MHz 

50% Duty Cycle VIN = Vee -a.6V - 0.5 0.8 

xOE=GND VIN=GND 

One Bit Toggling 

Vee = Max. VIN = Vee - 2.0 3.0(5) 

Outputs Open VIN=GND 

Ii =2.5MHz 

50% Duty Cycle VIN = Vee -0.6V - 2.0 3.3(5) 

xOE= GND VIN= GND 

Sixteen Bits Toggling 

NOTES: 
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at Vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = laulEseENT + IINPUTS + 10YNAMIC 

Ic = lee + Alee DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (Iccl. IccH and Icez) 
Alee = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fl = Input Frequency 
NI = Number of Inputs at fi 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(4) 
FCT163244 FCT163244A 

Com'l. Mil. Com'l. Mil. 

FCT163244C 

Com'l. Mil. 

Unit 

JlA 

flAI 
MHz 

mA 

25321b106 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min,(2) Max. Min.(2) Max. Min,(2 Max. Mln.(2) Max. Unit 

tPLH Propagation Delay CL=50pF 1.5 6.5 1.5 7.0 1.5 4.8 1.5 5.1 1.5 4.1 ns 

tPHL xAxto xYx RL=500Q 

tPZH Output Enable Time 1.5 8.0 1.5 8.5 1.5 6.2 1.5 6.5 1.5 5.8 

tPZL 
ns 

tPHz Output Disable Time 1.5 7.0 1.5 7.5 1.5 5.6 1.5 5.9 1.5 5.2 
ns 

tpLZ 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 - 0.5 
ns 

NOTES: 2532 Ibl 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
4. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±O.3V, Normal Range. ForVce = 2.7V to 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 
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IDT5417 4FCT1632441 AlC 
3.3V 16-BIT BUFFER/LINE DRivER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

V OUT 

H-<>-t-..---l D.U.T. 1-+0+ ...... --+ 

6V 

• Open 

I GND 
500n ~ 

50pF 
1i 500n 
~C L 

R T 

2532 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxt~ri""iS)---V~"IU1"'V' - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 

ASYNCHRONOUS CONTROL OV 
PRESET - 3V 

CLEAR 1.5V 
ETC. - OV 

SYNCHRONOUS CONzttTROL _ 3V 
PRESET ,)-t--v~"IU1"'V' 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2532 drw 06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 
.1.5V 
OV 

2532 drw 08 

8.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable High 

All Other tests Open 

DEFINITIONS: 2532 Ink os 
CL= Load capacitance: includes jig and probe capacHance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

OUTPUT SWITCH 
NORMALLY GND 

HIGH 
OV 

NOTES: 

2532 drw07 

3V 

1.5V 

OV 

3V 

VOL 

VOH 

OV 

2532 drw 09 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH. 

2. Pulse Generator for All Pulses: Rate ~ 1.0MHz; tF ~ 2.5ns; tR ~ 2.5ns. 
3. If Vee is below 3V, input voltage swings should be adjusted notto exceed 

Vee. 
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IDT5417 4FCT163244/A1C 
3.3V 16-BIT BUFFER/LINE DRIVER 

ORDERING INFORMATION 

lOT xx 
Temp. Range 

FCT XXXX 
OeviceType 

x x 
Package Process 

LI~lank 
PV 

'---------1 PA 
E 

163244 
~----------~163244A 

163244C 

~ ________________ ~54 
74 

8.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STO-883, Class B 

Shrink Small Outline Package (S048-1) 
Thin Shrink Small Outline Package (S048-2) 
CERPACK (E48-1) 

Non-Inverting 16-Bil BufferlLine Driver 

-55°C to + 125°C 
-40°C to +85°C 

253.21b11Tl 
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~g 
3.3V CMOS 16-BIT IDT54n4FCT163245/A1C 

BIDIRECTIONAL 
TRANSCEIVERS 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (O.4J.1.W typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 
• Low Ground Bounce (O.3V typ.) 
• Inputs (except 1/0) can be driven by 3.3V or 5V 

components 

FUNCTIONAL BLOCK DIAGRAM 

lDIR 

lAl 

lA2 

lA3 

lA4 

lAs 

lAa 

lA7 

lAs 

10E 

lBl 

lB2 

lB3 

lB4 

lB5 

lBa 

lB7 

lBs 

2554 dlW 01 

The lOT logo Is a registered trademark of Integrated Device Technology. Inc. 

DESCRIPTION: 
The FCT1632451 AlC 16-bit transceivers are built using 

advanced dual metal CMOS technology. These high-speed, 
low-power transceivers are ideal for synchronous communi­
cation between two busses (A and B). The Direction and 
Output Enable controls are designed to operate these devices 
as either two independent 8-bit transceivers or one 16-bit 
transceiver. The direction control pin (xDIR) controls the 
direction of data flow. The output enable pin (xOE) overrides 
the direction control and disables both ports. All inputs are 
designed with hysteresis for improved noise margin. 

2DIR 

zOE 
2Al 

2Bl 

2A2 
2B2 

2A3 
2B3 

2A4 
264 

2As 
265 

2Ae 
2B6 

2A7 
267 

2As 
2B8 

2554 drw 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 

©1995 Integrated Device Technology,lnc. 8.2 DSC-l834/4 
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IDT5417 4FCT1632451 AlC 
3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 

PIN CONFIGURATIONS 

1DIR 48 10E 

1B1 2 47 1A1 

1B2 3 46 1A2 

GND 4 45 GND 

1B3 5 44 1A3 

1B4 6 43 1A4 

Vee 7 42 Vee 

1Bs 8 41 1As 

1Ba 9 40 1Aa 

GND 10 39 GND 

1B7 11 38 1A7 

1BB 12 8048-1 37 1AB 
8048-2 

2B1 13 36 2A1 

2B2 14 35 2A2 

GND 15 34 GND 

2B3 16 33 2A3 

2B4 17 32 2A4 

Vee 18 31 Vee 

2B5 19 30 2As 

2Ba 20 29 2Aa 

GND 21 28 GND 

2B7 22 27 2A7 

2BB 23 26 2AB 

2DIR 24 25 20E 

2554 drw 03 

SSOP 
TSSOP 

TOP VIEW 

1DIR 

1B1 

1B2 

GND 

1B3 

1B4 

Vee 

1Bs 

1Ba 

GND 

1B7 

1BB 

2B1 

2B2 

GND 

2B3 

2B4 

Vee 

2Bs 

2Ba 

GND 

2B7 

2BB 

2DIR 

B.2 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

E48-1 

CERPACK 
TOP VIEW 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

10E 

1A1 

1A2 

GND 

1A3 

1A4 

Vec 

1As 

1As 

GND 

1A7 

1AB 

2A1 

2A2 

GND 

2M 

2A4 

Vce 

2As 

2As 

GND 

2A7 

2AB 

2.OE 

2554 drw 04 
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IDT5417 4FCT163245! AlC 
3.3VCMOS 16·BIT BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION FUNCTION TABLE(1) 

Pin Names Description Inputs 

xOE Output Enable Input (Active LOW) xOE xDIR Outputs 

xDIR Direction Control Input L L Bus B Data to Bus A 

xAx Side A Inputs or 3·State Outputs L H Bus A Data to Bus B 

xBx Side B Inputs or 3·State Outputs H X High ZState 

2554 tbl 01 NOTE: 2554 tbl 02 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee + 0.5 Vee + 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipatton 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 

Current 
NOTES: 2554 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. Vee terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameterl1) Conditions Typ. 

CIN Input VIN = OV 3.5 
Capacitance 

CliO 110 VOUT= OV 3.5 
Capacitance 

NOTE: 

Max. Unit 

6.0 pF 

8.0 pF 

2554 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT163245/AiC 
3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 2.7V to 3.6V; Military: TA = -55°C to +125°C, Vcc = 2.7V to 3.6V 

Symbol Parameter Test Conditions(1) Min. TVp.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (I/O pins) 2.0 -

Vil Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and I/O pins) 

IIH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -
Input HIGH Current (I/O pins)(6) VI = Vee - -

III Input LOW Current (Input pins)(6) VI= GND - -
Input LOW Current (1/0 pins)(6) VI= GND - -

10lH High Impedance Output Current Vee = Max. Vo= Vee - -
lOll (3-State Output pins)(6) Vo=GND - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - --0.7 

100H Output HIGH Current Vee = 3.3V, VIN = VIH or Vll, Vo = 1.5V(3) -36 -60 

100l Output LOW Current Vec = 3.3V, VIN = VIH or Vll, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. 10H= -o.lmA Vee-0.2 -
VIN = VIH or Vil IOH=-3mA 2.4 3.0 

Vcc= 3.0V 10H= -6mA MIl. 2.4(5) 3.0 
VIN = VIH or Vil 10H = -8mA COM'l. 

VOL Output LOW Voltage Vee = Min. 10l= O.lmA - -
VIN = VIH or Vil 10l= 16mA - 0.2 

IOl=24mA - 0.3 

Vee = 3.0V 10l= 24mA - 0.3 
VIN = VIH or Vil 

los Short Circuit Current(4) Vee = Max., Vo=GND(3) -60 -135 

VH Input Hysteresis - - 150 

Iccl Quiescent Power Supply Current Vcc = Max., COM'l. - 0.1 
ICCH VIN = GND or Vec 

lecl MIl. - 0.1 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vee -O.6V at rated current. 
6. The test limit for this parameter is ±5f.!A at TA = -55'C. 

8.2 

Max. Unit 

5.5 V 

Vee+0.5 

0.8 V 

±1 IJA 
±1 

±1 

±1 

±1 IJA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 IJA 

100 
2554 Ink 05 
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IDT5417 4FCT163245J AlC 
3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Sy_mbol Parameter Test Conditions(1) Min. Typ.(2) 

Alec Quiescent Power Supply Current Vee = Max. VIN = Vee - 0.6V(3) - 2.0 

TTL Inputs HIGH 

IceD Dynamic Power Supply Vee = Max. VIN = Vee - 50 
Current(4) Outputs Open VIN=GND 

xOE = xDIR = GND 
One InputToggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN= Vee - 0.5 

Outputs Open VIN=GND 

Ii =10MHz 

50% Duty Cycle VIN = Vee -C.6V - 0.5 

xOE = xDIR = GND VIN=GND 
One Bit Toggling 

Vee = Max. VIN= Vee - 2.0 
Outputs Open VIN=GND 
Ii = 2.5MHz 

50% Duty Cycle VIN = Vee -C.6V - 2.0 
xOE = xDIR = GND VIN=GND 
Sixteen Bits Toggling 

NOTES: 
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = laulEscENT + hNPUTS + IDYNAMIC 

Ic = Icc + alcc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (JCCl, ICCH and Iccz) 
alcc = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fi = Input Frequency 
Ni = Number of Inputs at fi 

8.2 

Max. Unit 

30 I!A 

75 I!AI 
MHz 

0.8 mA 

0.8 

3.0(5) 

3.3(5) 

2554 tbl 06 
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IDT54n4FCT163245/AlC 
3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(4) 
FCT16324S FCT16324sA FCT16324sC 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2 Max. Min.<2) Max. Min.(2) Max. Min.{2 Max. Min;(2) Max. Min.(2 Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 7.0 1.5 7.5 1.5 4.6 1.5 4.9 1.5 4.1 - - ns 
tPHL Ato B, Bto A RL= 500n 

tPZH Output Enable Time 1.5 9.5 1.5 10.0 1.5 6.2 1.5 6.5 1.5 5.8 - - ns 
tPZL xOEtoA orB 

tpHZ Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.0 1.5 6.0 1.5 4.8 - - ns 
tpLZ xOEtoA orB 

tPZH Output Enable Time 1.5 9.5 1.5 10.0 1.5 6.2 1.5 6.5 1.5 5.8 - - ns 
tPZL xDIR to A or B(5) 

tPHZ Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.0 1.5 6.0 1.5 4.8 - - ns 
tpLZ xDIR to A or B(5) 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2554 tbI 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
4. Propagation Delays and Enable/Disabletimes are w~h Vce = 3.3V ±O.3V. Normal Range. For Vee = 2.7Vto 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 
5. This parameter is guaranteed but not tested. 

8.2 6 



IDT5417 4FCT1632451 AlC 
3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

V OUT 

I-HJ-l-_~D.U.T. 1-+0+-.---. 

R T 

6V 

• Open 

I GND 
soon -= 

2554 dIW05 

SET-UP, HOLD AND RELEASE TIMES 

DATA xxt~7"""fr-"isr---v"""V""-'~ - 3V 
INPUT 1.SV 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL - OV 

PRESET - 3V 
CLEAR 1.SV 

ETC. - OV 
SYNCHRONOUS CONX&;tTROL _ 3V 

PRESET S 
CLEAR 1.SV 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2554 drw06 

3V 
1.SV 
OV 

VOH 
- 1.SV 

VOL 

3V 

2554 drw08 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 

Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable High 

All Other tests Open 

DEFINITIONS: 2664 Ink 08 

CL= Load capacHance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

-!tPZH 

OUTPUT SWITCH 
NORMALLY GND 

HIGH 

NOTES: 

2554 drw 07 

3V 

1.SV 

OV 

3V 

VOL 

VOH 

OV 
2554 drw09 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH. 

2. Pulse Generator for All Pulses: Rate,:; 1.0MHz; tF ,:; 2.5ns; tR ,:; 2.5ns. 
3. If Vee is below 3V, input voltage swings should be adjusted not to exceed 

Vee. 

8.2 7 



IDTS4/7 4FCT1632451A1C 
3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 

ORDERING INFORMATION 

xx lOT 
T;e-m-p.'R""a-n-g-e 

xxxx FCT 
-=O=-e-v7"ic-e-=T=-y-p-e 

x 
Package 

x 
Process 

LI~lank 

1-------11 PV PA 
E 

163245 
~----------------~163245A 

163245C 

~ __________________________________ ~54 

74 

8.2 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STO-883, Class B 

Shrink Small Outline Package (S048-1) 
Thin Shrink Small Outline Package (S048-2) 
CERPACK (E48-1) 

Non-Inverting 16-Bit Bidirectional Transceiver 

-55°C to +125°C 
-40°C to +85°C 

2554 drw 10 
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~ g 3.3V CMOS ADDRESSI IDT5417 4FCT163344/ AlC 
CLOCK DRIVER ADVANCE INFORMATION 

Integrated Device Technology. Inc. 

FEATURES: 
• O.S MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• ESO > 2000V per MIL-STO-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 2S mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +8SoC 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (OA/lW typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STO-883, Class B 
• Low Ground Bounce (0.3V typ.) 
• Inputs (except 1/0) can be driven by 3.3V or 5V 

components 

FUNCTIONAL BLOCK DIAGRAM 

611 

Al · 614 

621 

A2 · 624 

~~ 631 

· 634 

641 

A4 · 644 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The FCT1633441 AlC is a 1:4 address line driver built using 

advanced dual metal CMOS technology. This high-speed, 
low power device provides the ability to fanout to memory 
arrays. Eight banks, each with a fanout of 4, and 3-state 
control provide efficient address distribution. One or more 
banks may be used for clock distribution. 

The FCT163344/A1C have series current limiting resistors. 
These offer low ground bounce, minimal undershoot and 
controlled output fall times, reducing the need for external 
series terminating resistors. 

A large number of power and ground pins ensure reduced 
noise levels. All inputs are designed with hysteresis for 
improved noise margins. 

The inputs of the FCT163344/A/C can be driven from either 
3.3V or SV device. This feature allows the use of these 
devices as translators in a mixed 3.3V/SV supply system. 

651 

As · 654 

661 

A6 · 664 

671 

· 674 

6S1 

As · 684 

3249 dlW 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 

©1995 Integrated Device Technology, Inc. 8.3 DSC-4657J. 
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IDT54174FCT163344/A1C 
3.3V CMOS ADDRESS LINE DRIVER 

PIN CONFIGURATIONS 

OE1 OE4 OE1 

811 2 55 8S1 811 

812 3 54 8S2 812 

GND 4 53 GND GND 

813 5 52 8S3 813 

814 6 51 8S4 814 

Vee 7 50 Vee Vee 

Al 8 49 As Al 

821 9 48 871 821 

822 10 47 872 822 

GND 11 46 GND GND 

823 12 45 873 823 

824 13 44 874 824 

A2 14 S056-1 43 A7 A2 
S056-2 

A3 15 42 Ae A3 

831 16 41 8el 831 

832 17 40 8e2 832 

GND 18 39 GND GND 
833 19 38 8e3 833 

834 20 37 864 834 

A4 21 36 As A4 

Vee 22 35 Vee Vee 

841 23 34 8S1 841 

842 24 33 8S2 842 

GND 25 32 GND GND 

843 26 31 853 843 

844 27 30 854 844 

OE2 28 29 OE3 OE2 

SSOP 
TSSOP 

TOP VIEW 3249 drw 02 

8.3 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

OE4 

8S1 

Bs2 

GND 

883 

B84 

Vee 

As 

871 

872 

GND 

873 

874 

A7 

A6 

861 

862 

GND 

863 

864 

As 

Vee 

851 

852 

GND 

853 

854 

C5E3 

3249 drw 03 
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IDT54n4FCT163344/A1C 
3.3V CMOS ADDRESS LINE DRIVER 

PIN DESCRIPTION 

Pin Names Description 

OEx 3-State Output Enable Inputs (Active LOW) 

Ax Inputs 

Bxx 3-State Outputs 
32491b10l 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc + 0.5 Vcc+ 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

Pr Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 

Current 
NOTES: 3249 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only andlunctional operation olthe device atthese or any other oonditions 
above those indicated inthe operational sections ofthis specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

Inputs 

OEx 

L 

L 

H 
NOTE: 
1. H = HIGH Voltage Level 

X = Don't Care 
L = LOW Voltage Level 
Z = High Impedance 

Outputs 

Ax Bxx 

L L 

H H 

X Z 
32491b102 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. Max. Unit 

CIN Input VIN =OV 3.5 6.0 pF 

Capacitance 

COUT Output VOUT= OV 3.5 8.0 pF 

Capacitance 

NOTE: 3249 Ink 04 

1. This parameter is measured at characterization but not tested. 

8.3 3 



IDT5417 4FCT1633441A/C 
3.3V CMOS ADDRESS LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vee = 2.7V to 3.6V; Military: TA = -55°C to +125°C, Vee= 2.7V to 3.6V 

Symbol Parameter Test Conditions(1) Min. Ty~'(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (110 pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and 110 pins) 

IIH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -
Input HIGH Current (I/O pins)(6) VI = Vec - -

IlL Input LOW Current (Input pins)(6) VI= GND - -
Input LOW Current (110 pins)(6) VI= GND - -

IOZH High Impedance Output Current Vee = Max. Vo= Vee - -
IOZl (3-State Output pins)(6) Vo=GND - -
VIK Clamp Diode Voltage Vee = Min., liN =-18mA - ..Q.7 

IODH Output HIGH Current Vee = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) -36 -60 

IODL Output LOW Current Vee = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. IOH=-Q.1mA Vee-0.2 -
VIN = VIH or Vil 10H=-3mA 2.4 3.0 

Vee = 3.0V 10H = -6mA MIL. 2.4(5) 3.0 
VIN = VIH or VIL 10H = -SmA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= 0.1mA - -
VIN = VIH or Vil 10L= 16mA - 0.2 

IOl=24mA - 0.3 

Vee = 3.0V 10L= 24mA - 0.3 
VIN = VIH or VIL 

los Short Circuit Current(4) Vee = Max., Vo=GND(3) -60 -135 

VH Input Hysteresis - - 150 

leel Quiescent Power Supply Current Vee = Max., COM'L. - 0.1 
leeH VIN = GND or Vee 

lecz MIL. - 0.1 

NOTES: 

Max. Unit 

5.5 V 

Vcc+0.5 

0.8 V 

±1 IIA 
±1 

±1 

±1 

±1 IIA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 rnA 

- mV 

10 IIA 

100 
3249 Ink 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested . 
5. VOH = Vcc -o.6V at rated current. 
6. The test limit for this parameter is ±5J.lA at TA = -55°C. 

8.3 4 



IDT54174FCT163344/AIC 
3.3V CMOS ADDRESS LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) 

~Iee Quiescent Power Supply Current Vee = Max. - 2.0 
TTL Inputs HIGH VIN = Vee -0.6v(3) 

IceD Dynamic Power Supply Vee = Max. VIN = Vee -
Current(4) Outputs Open VIN =GND 

OEx= GND 
One Input Bit Toggling 
Four Output Bits Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee -
Outputs Open VIN =GND 
fi=10MHz 

50% Duty Cycle VIN = Vee -0.6V -
OEx= GND VIN = GND 
One Input Bit Toggling 
Four Output Bits Toggling 

Vee = Max. VIN = Vee -
Outputs Open VIN= GND 
fi = 2.5MHz 

50% Duty Cycle VIN = Vee -0.6V -
OEx =GND VIN= GND 
Eight Input Bits Toggling 
Thirty Two Output Bits Toggling 

NOTES: 
1. For condftions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25'C ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + Icco (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (ICCl, ICCH and Iccz) 
Alcc = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
Icco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fl = Input Frequency 
Ni = Number of Inputs at fi 

8.3 

Max. Unit 

30 IlA 

IlAI 
MHz 

mA 

3249 tbl 06 
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IDT54174FCT163344JAlC 
3.3V CMOS ADDRESS LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(5) 
FCT163344 FCT163344A FCT163344C 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. MinJ2 Max. MinJ2) Max. MinJ2) Max. MinJ2) Max. MlnJ2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 6.5 1.5 7.0 1.5 4.8 1.5 5.1 1.5 4.3 1.5 4.6 ns 

tPHL Ax to Bxx RL= 500n 

tPZH Output Enable Time 1.5 8.0 1.5 8.5 1.5 6.2 1.5 6.5 1.5 5.8 1.5 6.5 ns 

tPZL OExto Bx 

tPHZ Output Disable Time 1.5 7.0 1.5 7.5 1.5 5.6 1.5 5.9 1.5 5.2 1.5 5.7 ns 
tpLZ OExto Bx 

tSK1(0) Skew between outputs of - 0.75 - 0.75 - 0.5 - 0.5 - 0.35 - 0.35 ns 

same bank and same 
package (same transition)(3,4) 

tSK2(o) Skew between outputs of all - 1.0 - 1.0 - 0.5 - 0.5 - 0.5 - 0.5 ns 

banks of same package 
(A 1 thru A8 tied together)(3,4) 

NOTES: 3249 tbl (17 

1. See test circuit and waveforms. 
2. Minimum lim~s are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package sw~ching in the same direction. This parameter is guaranteed by design. 
4. This parameter is guaranteed but not tested. 
5. Propagation Delays and Enable/Disable times are with Vee = 3.3V ±0.3V, Normal Range. ForVce =2.7Vto 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 

8.3 6 



IDT5417 4FCT1633441 AlC 
3.3V CMOS ADDRESS LINE DRIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 
6V 

Vee • Open 

I GND 
soon "" 

V OUT 

I-+<:>t-....... -ID.U.T. t-+ot--t----+ 

SOpF 

R T 
soon 

3249 Ink 04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA XX{ ,t---d-.......-:. ........ ~ - 3V 

Is OV 
TIMING 3V 

INPUT 1.SV 
OV 

PRESET k==~~t:======~-= 3V CLEAR ___ oJ 1.SV 
ETC. OV 

PRESET zxt ) - 3V 
CLEAR 1.SV 

CLOCK ENABLE Is OV 
ETC. 

3249 Ink 05 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

OV 

~-...:-""' -1-- VOH 
-1.SV 

VOL 

'-----'--- OV 
3249 Ink 07 

OUTPUT SKEW - tSKn(o) 

INPUT 

~--... ------ 3V 
----1.SV 
'=::-:--- OV 

OUTPUT 1 ---+-.1 

OUTPUT 2 ---j:::;=~:"1 
tPLH2 tPHL2 

tSKn(o) = itPLH2 - tPLH11 or ItPHL2 - tPLH11 
NOTE: 

3249 Ink 08 
1. For tSK1 (0) OUTPUTI and OUTPUT 2 are in the same bank, 

For tSK2(o) OUTPUT1 and OUTPUT 2 are in different banks on the 
same part. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test 

Open Drain 

Disable Low 

Enable Low 

Disable High 

Enable High 

All Other tests 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LaW-HIGH 
PULSE 

Switch 

6V 

GND 

Open 
3249 Ink 08 

tw~ 1.SV 

I.SV 
'----

3249 Ink 06 

ENABLE AND DISABLE TIMES 

OUTPUT 
NORMALLY 

ENABLE 

HIGH __ --'. 

NOTES: 

DISABLE 

3V 

1.SV 

OV 

3V 

VOL 

VOH 

OV 
3249 Ink 09 

1. Diagram shown lor input Control Enable-LOW and input Control 
Disable-HIGH. 

2. Pulse Generator lor All Pulses: Rate,;; 1.0MHz; tF';; 2.5ns; tR ,;; 2.5ns. 
3. II Vee is below 3V, input voltage swings should be adjusted not to 

exceed Vee. 

B.3 7 



IDT5417 4FCT163344! AlC 
3.3V CMOS ADDRESS LINE DRIVER 

ORDERING INFORMATION 

IDT xx FCT 
Temp. Range 

xxxx x x 
Device Type Package Process 

I PV 
1-------1 PA 

E 

163344 
L-----------~163344A 

163344C 

L-________________________________ II~! 

B.3 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

Address Line Driver 

-55°C to +125°C 
-40°C to +85°C 

3249 drw 10 
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3.3V CMOS IDT54n 4FCT163373/A1C 

~I;) 16-BIT TRANSPARENT 
LATCH 

Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• ESO > 2000V per MIL-STO-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (O.4~W typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 
• Low Ground Bounce (0.3V typ.) 
• Inputs (except I/O) can be driven by 3.3V or 5V 

components 

FUNCTIONAL BLOCK DIAGRAM 

10E 

1LE 

101 D 

C 

~~--------~"r--------J~ 
TO 7 OTHER CHANNELS 

101 

2601 drw 01 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The FCT1633731 A/C 16-bit transparent O-type latches are 

built using advanced dual metal CMOS technology. These 
high-speed, low-power latches are ideal for temporary stor­
age of data. They can be used for implementing memory 
address latches, 1/0 ports, and bus drivers. The Output 
Enable and Latch Enable controls are organized to operate 
each device as two 8-bit latches or one 16-bit latch. Flow­
through organization of signal pins simplifies layout. All inputs 
are designed with hysteresis for improved noise margin. 

The inputs of FCT1633731A1C can be driven from either 
3.3V or 5V devices. This feature allows the use of these 
transparent latches as translators in a mixed 3.3V/5V supply 
system. With xLE inputs HIGH, the FCT1633731A1C can be 
used as buffers to connect 5V components to a 3.3V bus. 

20E 

2LE 

2D1 D 

201 

C 

~~ ________ ~", ____ ~ __ J~ 

TO 7 OTHER CHANNELS 
2601 drw 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 

©1995 Integrated Device Technology, Inc. 8.4 DSC-4236/4 
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IDT54174FCT163373/A/C 
3.3V 16-BIT TRANSPARENT LATCH 

PIN CONFIGURATIONS 

10E 48 lLE 

101 2 47 101 

102 3 46 102 

GNO 4 45 GNO 

103 5 44 103 

104 6 43 104 

Vee 7 42 Vee 

lOS 8 41 lOS 

10e 9 40 10e 

GNO 10 39 GNO 

107 11 38 107 

lOa 12 8048-1 37 lOa 
8048-2 

201 13 36 201 

202 14 35 202 

GNO 15 34 GNO 

203 16 33 203 

204 17 32 204 

Vee 18 31 Vee 

205 19 30 205 

20e 20 29 20e 

GNO 21 28 GNO 

207 22 27 207 

20a 23 26 20a 

20E 24 25 2LE 

SSOP 
TSSOP 

TOP VIEW 

10E 

101 

102 

GNO 

103 

104 

Vee 

105 

106 

GNO 

107 

lOa 

201 

202 

GNO 

203 

204 

Vee 

205 

20e 

GNO 

207 

20a 

20E 

2601 drw 03 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

E48-1 

CERPACK 
TOP VIEW 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

lLE 

101 

102 

GNO 

103 

104 

Vee 

lOs 

lOe 

GNO 

107 

lOa 

201 

2D2 

GNO 

203 

204 

Vee 

2Ds 

2De 

GNO 

207 

208 

2LE 
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IDT54114FCT1633731A1C 
3.3V 16-BIT TRANSPARENT LATCH MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION FUNCTION TABLE(1) 

Pin Names Description Inputs Outputs 

xDx Data Inputs xDx xLE xOE xOx 

xLE Latch Enable Input (Active HIGH) H H L H 

xOE Output Enable Input (Active LOW) L H L L 

xOx 3-State Outputs X X H Z 

2601 tbl01 NOTE: 2601 tbl 02 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +4.6 -D.5 to +4.6 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -D.5to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+ 0.5 Vcc+ 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 

Current 

NOTES: 2601 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation ofthedevice atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions Typ. 

CIN Input VIN =OV 3.5 
Capacitance 

GoUT Output VOUT=OV 3.5 
Capacitance 

NOTE: 

Max. Unit 

6.0 pF 

8.0 pF 

2601 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT5~4FCT16337~AlC 
3.3V 16-BIT TRANSPARENT LATCH MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 2.7V to 3.6V; Military: TA = -55°C to +125°C, Vcc= 2.7V to 3.6V 

Symbol Parameter Test Conditions{l) Min. Typ'(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (1/0 pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and 1/0 pins) 

IIH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -
Input HIGH Current (1/0 pins)(6) VI = Vee - -

IlL Input LOW Current (Input pins)(6) VI= GND - -

Input LOW Current (1/0 pins)(6) VI= GND - -

10lH High Impedance Output Current Vee = Max. Vo= Vee - -

lOll (3-State Output pins)(6) Vo=GND - -
VIK Clamp Diode Voltage Vee = Min., liN =-lBmA - --0.7 

100H Output HIGH Current Vee = 3.3V, VIN = VIH or VIL. VO= 1.5V(3) -36 -60 

100L Output LOW Current Vee = 3.3V, VIN = VIH or VIL. VO= 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. 10H=-0.lmA Vcc-0.2 -
VIN = VIH or VIL IOH=-3mA 2.4 3.0 

Vee = 3.0V 10H = -6mA MIL 2.4(5) 3.0 
VIN = VIH or VIL 10H = -BmA COM'L. 

VOL Output LOW Voltage Vec= Min. 10L= O.lmA - -
VIN = VIH or VIL 10L= 16mA - 0.2 

IOL=24mA - 0.3 

Vce = 3.0V 10L= 24mA - 0.3 
VIN = VIH or Vil 

los Short Circuit Current(4) Vcc = Max., Va = GND(3) -60 -135 

VH Input Hysteresis - - 150 

ICCL Quiescent Power Supply Current Vcc = Max., COM'L. - 0.1 
leCH VIN = GND or Vec 

lecl MIL - 0.1 

NOTES: 
1. For conditions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V. +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vee -a.6V at rated current. 
6. The test limit for this parameter is ±51-1A at TA = -55°C. 

8.4 

Max. Unit 

5.5 V 

Vcc+0.5 

O.B V 

±1 IlA 
±1 

±1 

±1 

±1 IlA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 IlA 

100 

2601 Ink05 
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IDT54174FCT1633731A1C 
3.3V 16·81T TRANSPARENT LATCH MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) 

alee Quiesceni Power Supply Current Vee = Max. VIN = Vee - 0.6V(3) - 2.0 

TTL Inouts HIGH 

leeD Dynamic Power Supply Vee = Max. VIN = Vee - 50 
Current(4} Outputs Open VIN=GND 

xOE=GND 

One InputToggling 

50% Duty Cycle 

Ie Total Power Supply Current(6} Vee = Max. VIN= Vee - 0.5 

Outputs Open VIN=GND 

fi =10MHz 

50% Duty Cycle VIN = Vee -o.6V - 0.5 

xOE=GND VIN=GND 

xLE= Vee 

One Bit Toggling 

Vee = Max. VIN = Vee - 2.0 

Outputs Open VIN=GND 

fi = 2.5MHz 

50% Duty Cycle VIN = Vee -o.6V - 2.0 

xOE= GND VIN= GND 

xLE = Vee 

Sixteen Bits Toggling 

NOTES: 
1. For cond~ions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vce = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at Vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ie = IQUIESCENT + IINPUTS + IDYNAMIC 

Ie = Icc + t.lcc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (ICCL. ICCH and Iccz) 
Alec = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fi = Input Frequency 
NI = Number of Inputs at fi 

8.4 

Max. Unit 

30 IlA 

75 vN 
MHz 

0.8 mA 

0.8 

3.0(5} 

3.3(5) 

26Q11b106 
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IDT5417 4FCT1633731A1C 
3.3V 16·BIT TRANSPARENT LATCH MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(4) 
FCT163373 FCT163373A FCT163373C 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(l) MinJ2 Max. MinJ2 Max. MinJ2 Max. MinJ2 Max. Min.<2 Max. Min.(2) Max. Unit 
tPLH Propagation Delay CL= 50pF 1.5 8.0 1.5 8.5 1.5 5.2 1.5 5.6 1.5 4.2 - - ns 
tPHL xDxtoxOx RL= 500n 

tPLH Propagation Delay 2.0 13.0 2.0 15.0 2.0 8.5 2.0 9.8 2.0 5.5 - - ns 
tPHL xLEto xOx 

tPZH Output Enable Time 1.5 12.0 1.5 13.5 1.5 6.5 1.5 7.5 1.5 5.5 - - ns 
tPZL 

tPHZ Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.5 1.5 6.5 1.5 5.0 - - ns 
tpLZ 

tsu Set-up Time HIGH 2.0 - 2.0 - 2.0 - 2.0 - 2.0 - - - ns 
or LOW xDx to xLE 

tH Hold Time HIGH 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - - - ns 
or LOW xDx to xLE 

tw xLE Pulse Width 6.0 - 6.0 - 5.0 - 6.0 - 5.0 - - - ns 
HIGH 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2601 Ibl 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
4. Propagation Delays and Enable/Disabletimes are with Vee =3.3V ±0.3V, Normal Range. ForVee =2.7Vt03.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 
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IDT54174FCT163373/A1C 
3.3V 16-BIT TRANSPARENT,LATCH 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 
6V 

v CC- • Open 

.---------, V IN V OUT 

1-t<>-J-~-lD.U.T. H-O+_-........ 

I GND 
500n = 

50pF 500n Ic L 
R T 

2601 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxt,....'7""1Ir-~JIt--~~~~ - 3V 

Isu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET ~ l - 3V 
SYNCHRONOUS CONIDttTROL 

CLEAR 1.5V 
CLOCK ENABLE Isu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2601 drw 06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2601 drw 08 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable HiQh 

All Other tests Open 

DEFINITIONS: 26011nk DB 

CL= Load capacitance: Includes jig and probe capacHance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

OUTPUT SWITCH 
NORMALLY GND 

HIGH 
OV 

NOTES: 

2601 drw07 

3V 
1.5V 

OV 

3V 

VOL 

VOH 

OV 

2601 drw09 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH. 

2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF ,;; 2.5ns; tR ,;; 2.5ns. 
3. If Vee is below 3V. input voltage swings should be adjusted not to exceed 

Vee. 
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IDT5417 4FCT163373/A1C 
3.3V 16-BIT TRANSPARENT LATCH 

ORDERING INFORMATION 

lOT XX FCT XXXX X X 
TTe:-:m:-:p=-.nR-:Can:-:g:-::-e Device Type Package Process 

I Ligiank 

~IPV PA 
E 

163373 
L..------------i163373A 

163373C 

L..-________________ ~54 

74 

8.4 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S048-1) 
Thin Shrink Small Outline Package (S048-2) 
CERPACK (E48-1) 

Non-Inverting 16-Bit Transparent Latch 

-55°C to +125°C 
-40°C to +85°C 

2601 drw 10 
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3.3V CMOS 
16-BIT REGISTER 
(3-STATE) 

IDT5~4FCT16337~AJC 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• ESD > 2000V per MIL-STD-883. Method 3015; 

> 200V using machine model (C = 200pF. R = 0) 
• 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (OAI!W typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 
• Low Ground Bounce (0.3V typ.) 
• Inputs (except 110) can be driven by 3.3V or 5V 

components 

FUNCTIONAL BLOCK DIAGRAM 

10E 

lCLK 

lDl D 

C 

~~--------~"r----~-JI 
TO 7 OTHER CHANNELS 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

2775 drw01 

101 

DESCRIPTION: 
The FCT163374/ AlC 16-bit edge-triggered D-type regis­

ters are built using advanced dual metal CMOS technology. 
These high-speed, low-power registers are ideal for use as 
buffer registers for data synchronization and storage. The 
Output Enable (xOE) and clock (xCLK) controls are organized 
to operate each device as two 8-bit registers or one 16-bit 
register with common clock. Flow-through organization of 
signal pins facilitates ease of layout. All inputs are designed 
with hysteresis for improved noise margin. 

The inputs of FCT163374/AlC can be driven from either 
3.3V or 5V devices. This feature allows the use of these 
devices as translators in a mixed 3.3V/5V supply system. 

20E 

2CLK 

2Dl D 

C 

~~--------~"r----~--JI 
TO 7 OTHER CHANNELS 

201 

2775 drw02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995 
@1995 Integrated Device Technology. Inc. 8.5 DSc-463713 
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IDT54174FCT1633741A1C 
3.3V 16-BIT REGISTER (3-STATE) 

PIN CONFIGURATIONS 

10E 48 1CLK 

101 2 47 101 

102 3 46 102 

GNO 4 45 GNO 

103 5 44 103 

104 6 43 104 

Vee 7 42 Vee 

105 8 41 105 

106 9 40 106 

GNO 10 39 GNO 

107 11 38 107 

10S 12 S048-1 37 10S 
S048-2 

201 13 36 201 

202 14 35 202 

GNO 15 34 GNO 

203 16 33 203 

204 17 32 204 

Vee 18 31 Vee 

205 19 30 205 

206 20 29 206 

GNO 21 28 GNO 

207 22 27 207 

20S 23 26 20S 

20E 24 25 2CLK 

SSOP 
TSSOP 

TOP VIEW 

10E 

101 

102 

GNO 

103 

104 

Vee 

105 

106 

GNO 

107 

10S 

201 

202 

GNO 

203 

204 

Vee 

205 

206 

GNO 

207 

20S 

20E 

2775 drw 03 

8.5 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

E48-1 

CERPACK 
TOP VIEW 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

1CLK 

101 

102 

GNO 

103 

104 

Vee 

105 

106 

GNO 

107 

10s 

201 

202 

GNO 

2D3 

204 

Vee 

205 

206 

GNO 

207 

208 

2CLK 

2775 drw 04 
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IDT5~4FCT16337~AJC 
3;3V 16-BIT REGISTER (3-STATE) 

PIN DESCRIPTION 

Pin Names Description 

xDx Data Inputs 

xCLK Clock Inputs 

xOx 3-State Outputs. 

xOE 3-State Output Enable Input (Active LOW) 
2775 tbl ot 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 
with Respect to 
GND 

VTERM(3) Terminal Vollage -0.510 +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc+ 0.5 Vcc+ 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 

Under Bias 

TSTG Storage -55 to +125 -6510 +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 rnA 
Current 

NOTES: 2775 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

Function xDx 

Hi-Z X 

X 

Load L 

Register H 

L 

H 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 
t = LOW-to-HIGH transition 

Inputs 

xCLK xOE 

L H 

H H 

t L 

t L 

t H 

t H 

CAPACITANCE (TA= +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ_ 

CIN Input VIN =OV 3.5 
Capacitance 

GoUT Oulput VOUT=OV 3.5 
Capacitance 

NOTE: 

Outputs 

xOx 

Z 

Z 

L 

H 

Z 

Z 

2775 tbt 02 

Max_ Unit 

6.0 pF 

8.0 pF 

2775 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT5417 4FCT16337 41 AlC 
3.3V 16-BIT REGISTER (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 2.7V to 3.6V; Military: TA = -55°C to +125°C, Vcc= 2.7V to 3.6V 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (I/O pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and I/O pins) 

IIH Input HIGH Current (Input pins)(6) Vec= Max. VI = 5.5V - -
Input HIGH Current (I/O pins)(6) VI = Vee - -

IlL Input LOW Current (Input pins)(6) VI= GND - -
Input LOW Current (I/O pins)(6) VI= GND - -

10ZH High Impedance Output Current Vee = Max. Vo= Vee - -
10ZL (3-State Output pins)(6) VO= GND - -

VIK Clamp Diode Voltage Vee = Min., liN =-1BmA - ~.7 

10DH Output HIGH Current Vee = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) -36 -60 

10DL Output LOW Current Vec = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vec= Min. IOH=-0.1mA Vec-0.2 -
VIN = VIH or VIL 10H=-3mA 2.4 3.0 

Vee = 3.0V I OH = -6mA MIL. 2.4(5) 3.0 
VIN = VIH or VIL 10H = -BmA COM'L. 

VOL Output LOW Voltage Vee = Min. 10l= 0.1mA - -
VIN = VIH or Vil IOl= 16mA - 0.2 

10l= 24mA - 0.3 

Vee = 3.0V 10L= 24mA - 0.3 
VIN = VIH or VIL 

los Short Circuit Current(4) Vee = Max., Vo = GND(3) --60 -135 

VH Input Hysteresis - - 150 

leel Quiescent Power Supply Current Vce = Max., COM'L. - 0.1 
leeH VIN = GND or Vee 

leez MIL. - 0.1 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vee -a.6V at rated current. 
6. The test limit for this parameter is ±5~A at TA = -55°C. 

8.5 

Max. Unit 

5.5 V 

Vee+0.5 

0.8 V 

±1 IlA 
±1 

±1 

±1 

±1 IlA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 IlA 

100 

277Slnk 05 
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IDT54174FCT1633741A1C 
3.3V 16-BIT REGISTER (3-8TATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
SYmbol Parameter Test Conditions(!) Min. TYD,(2) 

Alec Quiescent Power Supply Current Vee = Max. VIN = Vee - 0.6V(3) - 2.0 

IceD Dynamic Power Supply Vee = Max. VIN = Vee - 50 
Current(4) Outputs Open VIN=GND 

xOE=GND 

50% Duty Cycle 

One Input Toggling 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.5 

Outputs Open VIN=GND 
lep= 10MHz 

50% Duty Cycle 

xOE=GND VIN = Vee -C.6V - 0.5 

Ii = 5MHz VIN=GND 

50% Duty Cycle 

One Bit Toggling 

Vee = Max. VIN = Vee - 2.5 

Outputs Open VIN=GND 

lep= 10MHz 

50% Duty Cycle 

xOE=GND VIN = Vee -C.6V - 2.5 

Ii =2.5MHz VIN= GND 

50% Duty Cycle 

Sixteen Bits Toggling 

NOTES: 
1. For conditions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at VCC or GND. 
4. This parameter is not directly-testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + !INPUTS + IDYNAMIC . 

Ic = Icc + 61cc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (ICCL. IccH and Iccz) 
61cc = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at fcp 
~ = Input Frequency 
NI = Number of Inputs at fi 

8.5 

Max. Unit 

30 IiA 
75 IIAI 

MHz 

0.8 mA 

0.8 

3.8(5) 

4.0(5) 

2775 tbl 07 
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IDT54n4FCT163374/A1C 
3.3V 16-81T REGISTER (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(4) 
FCT163374 FCT163374A FCT163374C 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1 ) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL = 50pF 2.0 10.0 2.0 11.0 2.0 6.5 2.0 7.2 2.0 5.2 - - ns 

tPHL xCLKto xOx RL= 500n 

tPZH Output Enable Time 1.5 12.5 1.5 14.0 1.5 6.5 1.5 7.5 1.5 5.5 - - ns 

tPZL 

tPHZ Output Disable Time 1.5 8.0 1.5 8.0 1.5 5.5 1.5 6.5 1.5 5.0 - - ns 
tpLZ 

tsu Set-up Time HIGH 2.0 - 2.0 - 2.0 - 2.0 - 2.0 - - - ns 

or LOW xDx to xCLK 

tH Hold Time HIGH 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - - - ns 

or LOW xDx to xCLK 

tw xCLK Pulse Width 7.0 - 7.0 - 5.0 - 6.0 - 5.0 - - - ns 

HIGH or LOW 

tSK(ol Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2715 tbl 08 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
4. Propagation Delay and Enable/Disable times are with Vee = 3.3V ±0.3V, Normal Range. For Vee = 2.7V to 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 

8.5 6 
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IDT54174FCT1633741A1C 
3.3V 16-BIT REGISTER (3-STATE) 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 
6V 

Vee • Open 

I GND 
5000 ~ 

.----..., V IN V OUT 

I-t<>-l---.__--ID.U. T. 1-+0+-_--. 

R T 

'07S dlW OS 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA .zxt"""~f7--III---"'""",,,"-X--X-"7 - 3V 

tsu - OV 
TIMING ------". - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONZ&tTROL _ 3V 

PRESET I 
CLEAR 1.5V 

CLOCK ENABLE tsu - OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2nsdrw06 

3V 
1.5V 
OV 

r---'--,+- VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2nsdrw08 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable High 

All Other tests Open 
DEFINITIONS: '07Slnk09 

CL= Load capacitance: includes jig and probe capacHance. 
RT = Termination resistance: should be aqualto ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~ 1.5V 

1.5V 
'----

'07Sdrw07 

ENABLE AND DISABLE TIMES 

ENABLE 

-!tPZH 

OUTPUT 
NORMALLY SWITCH 

HIGH _G_N_D~ 

NOTES: 

1.5V 

OV 

DISABLE 

3V 

1.5V 

OV 

3V 

VOL 

VOH 

OV 

2nSdrw09 

1. Diagram shown for input Control Enable-LOW and input Control Dlsable­
HIGH. 

2. Pulse Generator for All Pulses: Rate s 1.0MHz; tF S 2.5ns; IR S 2.5ns. 
3. If Vee is below 3V, input voltage swings should be adjusted not to exceed 

Vee. 

8.5 7 



IDT54/7 4FCT16337 41 AlC 
3.3V i6·BIT REGISTER (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT X XXXX X X 
Temp. Range Family Device Type Package Process 

LI~lank 
PV 

'--------1 PA 
E 

374 
L------------------~374A 

374C 

L----------------~163 

'-_____________________________________ ~54 
74 

8.5 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S048-1) 
Thin Shrink Small Outline Package (S048-2) 
CERPACK (E48-1) 

Non-Inverting 16-Bit Register 

16-Bit 3.3 Volt 

-55°C to +125°C 
-40°C to +85°C 

2nSdrw 10 
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3.3V CMOS IDT54174FCT163501/A1C 

~ 18-81T REGISTERED 
TRANSCEIVER 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 2S0ps 
• ESD > 2000V per MIL-STD-883. Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (OAIJ.W typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 
• Low Ground Bounce (O.3V typ.) 
• Inputs (except 1/0) can be driven by 3.3V or 5V 

components 

DESCRIPTION: 

built using advanced dual metal CMOS technology. These 
high-speed, low-power l8-bit registered bus transceivers 
combine D-type latches and D-type flip-flops to allow data flow 
in transparent, latched and clocked modes. Data flow in each 
direction is controlled by output-enable (OEAB and_OEBA), 
latch enable (LEAB and LEBA) and clock (CLKAB and CLKBA) 
inputs. For A-to-B data flow, the device operates in transpar­
ent mode when LEAB is HIGH. When LEAB is LOW, the A 
data is latched if CLKAB is held at a HIGH or LOW logic level. 
If LEAB is LOW, the A bus data is stored in the latch/flip-flop 
on the LOW-to-HIGH transition of CLKAB. OEAB performs 
the output enable function on the B port. Data flow from B port 
to A port is similiar but requires using OEBA, LEBA and 
CLKBA. Flow-through organization of Signal pins simplifies 
layout. All inputs are designed with hysteresis for improved 
noise margin. 

The FCT1635011A1C have series current limiting resistors. 

The FCT1635011A1C 18-bit registered transceivers are 

These offer low ground bounce, minimal undershoot, and 
controlled output fall times-reducing the need for external 
se'ries terminating resistors. 

FUNCTIONAL BLOCK DIAGRAM 

OEAB----- )----------------------------------------------~ 

CLKBA ----- )----------------------------------------------~ 

LEBA ----~ 

OEBA ----....: 

CLKAB 

LEAB -----I ,)---+---1--~ 

A1 ----~~--4_--~_+------~ 

~~---------------- ------------------~~ ----TO 17 OTHER CHANNELS 

The lOT logo Is a registered trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

e1995 Integrated Device Technology, Inc. 8.6 

B1 

2776drwOl 
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IDT54174FCT163501/A1C 
3.3V la-BIT REGISTERED TRANSCEIVER 

PIN CONFIGURATIONS 

OEAB 56 GND 

LEAB 2 55 CLKAB 

Al 3 54 Bl 

GND 4 53 GND 

A2 5 52 B2 

A3 6 51 83 

Vee 7 50 Vee 

A4 8 49 B4 

As 9 48 8s 

A6 10 47 B6 

GND 11 46 GND 

A7 12 45 B7 

Aa 13 44 Ba 

A9 14 8056-1 43 B9 
8056-2 

Al0 15 42 810 

All 16 41 811 

A12 17 40 B12 

GND 18 39 GND 

A13 19 38 813 

A14 20 37 814 

A1S 21 36 81S 

Vee 22 35 Vee 

AlB 23 34 816 

A17 24 33 817 

GND 25 32 GND 

Ala 26 31 818 

OEBA 27 30 CLKBA 

LE8A 28 29 GND 
2n6drw02 

SSOP 
TSSOP 

TOP VIEW 

OEAB 

LEAB 

Al 

GND 

A2 

A3 

Vee 

A4 

As 

A6 

GND 

A7 

Aa 

A9 

Al0 

All 

A12 

GND 

A13 

A14 

A1S 

Vee 

A16 

A17 

GND 

A18 

OEBA 

LEBA 

8.6 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

GND 

CLKAB 

Bl 

GND 

B2 

B3 

Vee 

B4 

Bs 

Be 

GND 

B7 

Bs 

B9 

Bl0 

Bl1 

B12 

GND 

B13 

B14 

B15 

Vee 

B16 

B17 

GND 

B18 

CLKBA 

GND 
2776drw03 
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IDT5417 4FCT163501/A1C 
3.3V 18-BITREGISTERED TRANSCEIVER 

PIN DESCRIPTION 
Pin Names Description 

OEAB A-to-B Output Enable Input 

OEBA B-to-A Output Enable Input (Active LOW) 

LEAB A-to-B Latch Enable Input 

LEBA B-to-A Latch Enable Input 

CLKAB A-to-B Clock Input 

CLKBA B-to-A Clock Input 

Ax A-to-B Data Inputs or B-to-A 3-State Outputs 

Bx B-to-A Data Inputs or A-to·B 3-State Outputs 

2na tbl01 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee + 0.5 Vee + 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to+135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to+150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 

Current 

NOTES: 2776 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum' rating conditions for ex­
tended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1,4) 

InDuts OutDuts 

OEAB LEAB CLKAB Ax Bx 

L X X X Z 

H H X L L 

H H X H H 

H L i L L 

H L i H H 

H L L X B(2) 

H L H X B(3) 

NOTES: 2776 tbl 02 

1. A-to-B data flow is shown. B-to-A data flow is similar but uses OEBA, 
LEBA, and CLKBA. 

2. Output level before the indicated steady-state input conditions were 
established. 

3. Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was HIGH before LEAB went LOW. 

4. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 
i = LOW-to-HIGH Transition 

CAPACITANCE (TA = +2SoC, f = 1.0MHz) 

Symbol Parameter(1) Conditions Tvp. 

CIN Input VIN =OV 3.5 
Capacitance 

CliO I/O VOUT= OV 3.5 
Capacitance 

Max. Unit 

6.0 pF 

8.0 pF 

NOTE: 2776 Ink 04 

1. This parameter is measured at characterization but not tested. 

8.6 3 



IDT5417 4FCT163501/A1C 
3.3V 18-BIT REGISTERED TRANSCEIVER MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vee = 2.7V to 3.6V; Military: TA = -55°C to +125°C, Vec= 2.7V to 3.6V 

~!TIbol Parameter Test Conditions(1) Min. Typ~2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (I/O pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and I/O pins) 

IIH Input HIGH Current (Input pins)(6) Vcc = Max. VI = 5.5V - -
Input HIGH Current (I/O pins)(6) VI = Vee - -

IlL Input LOW Current (Input pins)(6) VI=GND - -
Input LOW Current (I/O pins)(6) VI=GND - -

10lH High Impedance Output Current vcc = Max. Vo=Vce - -
lOlL (3-State Output pins)(6) Vo= GND - -
VIK Clamp Diode Voltage Vcc = Min., liN = -18mA - -0.7 

10DH Output HIGH Current Vee = 3.3V, VIN = VIH or VIL, Vo= 1.5V(3) -36 -60 

10DL Output LOW Current Vcc = 3.3V, VIN = VIH or VIL, VO= 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min, IOH=-o.1mA Vcc-0.2 -
VIN = VIH or VIL IOH=-3mA 2.4 3.0 

Vee = 3.0V 10H = -6mA MIL. 2.4(5) 3.0 
VIN = VIH or VIL 10H = -8mA COM'L. 

VOL Output LOW Voltage VCC= Min. 10L= 0.1mA - -
VIN = VIH or VIL 10L= 16mA - 0.2 

10L= 24mA - 0.3 

VCC = 3.0V 10L= 24mA - 0.3 
VIN = VIH or VIL 

los Short Circuit Current(4) Vee = Max., Vo = GND(3) -60 -135 

VH Input Hysteresis - - 150 

ICCL Quiescent Power Supply Current Vcc = Max., COM'L. - 0.1 
lecH VIN = GND or Vee 

leel MIL. - 0.1 

NOTES: 

Max. Unit 
5.5 V 

Vcc+0.5 

0.8 V 

±1 IIA 
±1 

±1 

±1 

±1 IIA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 IIA 

100 

m6 Ink 05 

1. For condttions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vee -O.6V at rated current. 
6. The test limit for this parameter is ±5f1A at TA = -55°C. 

8.6 4 



IDT5417 4FCT163501/AIC 
3.3V 18-BIT REGISTERED TRANSCEIVER MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. TYI).(2) 

dice Quiescent Power Supply Current Vee = Max. VIN = Vee - 0.Sy(3) - 2.0 
TTL Inouts HIGH 

IceD Dynamic Power Supply Vee = Max. VIN = Vee - SO 
Current(4) Outputs Open VIN=GND 

OEAB = OEBA = Vee 
orGND 
50% Duty Cycle 
One Input Toggling 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vce - O.S 

Outputs Open VIN=GND 
lep = 10MHz (CLKAB) 
50% Duty Cycle 
OEAB = OEBA = Vee 

LEAB=GND VIN = Vee -O.SV - O.S 
Ii = 5MHz VIN=GND 
50% Duty Cycle 

One Bit Toggling 

Vee = Max. VIN = Vee - 3.0 
Outputs Open VIN=GND 
Icp = 10MHz (CLKAB) 
50% Duty Cycle 
OEAB = OEBA = Vee 

LEAB=GND VIN = Vee -O.SV - 3.0 
Ii =2.5MHz VIN=GND 
50% Duty Cycle 
Eighteen Bits Toggling 

NOTES: 
1. For cond~ions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + ilNPUTS + 10YNAMIC 

Ic = Icc + Alcc DHNT + Icco (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (Iccl. IccH and Iccz) 
Alcc = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
IceD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fl = Input Frequency 
Ni = Number of Inputs at fi 

8.6 

Max. Unit 
30 J.IA 

100 J.IAI 
MHz 

1.0 mA 

1.0 

5.0(5) 

5.3(5) 

2776 Ibl 08 
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IDT54174FCT16350l/A1C 
3.3V l8-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(4) 

FCT163501 FCT163501A FCT163501C 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.l2) Max. Min.(2) Max. Min.(2) Max. Min.l2) Max. Mln.(2) Max. Mln.(2) Max. Unit 

fMAX CLKAB or CLKBA frequency CL= 50pF - 100 - 100 - 150 - 150 - 150 - - MHz 

tPLH Propagation Delay RL= 5000 1.5 6.5 1.5 7.5 1.5 5.1 1.5 5.6 1.5 4.6 - - ns 
tPHL Ax to Bx or Bx to Ax 

tPLH Propagation Delay 1.5 7.5 1.5 8.0 1.5 5.6 1.5 6.0 1.5 5.3 - - ns 
tPHL LEBA to Ax, LEAB to Bx 

tPLH Propagation Delay 1.5 8.0 1.5 9.0 1.5 5.6 1.5 6.0 1.5 5.3 - - ns 
tPHL CLKBA to Ax CLKAB to Bx 

tPLH Output Enable Time 1.5 8.0 1.5 9.0 1.5 6.0 1.5 6.4 1.5 5.6 - - ns 
tPHL OEBA to Ax OEAB to Bx 

tPZH Output Disable Time 1.5 7.5 1.5 8.0 1.5 5.6 1.5 6.0 1.5 5.2 - - ns 
tPZL OEBA to Ax OEAB to Bx 

tsu Set-up Time, HIGH or LOW 4.0 - 4.0 - 3.0 - 3.0 - 3.0 - - - ns 
Ax to CLKAB Bx to CLKBA 

tH Hold Time, HIGH or LOW 0 - 0 - 0 - 0 - 0 - - - ns 
Ax to CLKAB Bx to CLKBA 

tsu Set-up Time Clock 4.0 - 4.0 - 3.0 - 3.0 - 3.0 - - - ns 
HIGH or LOW LOW 

Ax to LEAB, Clock 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - - - ns 
Bxto LEBA HIGH 

tH Hold Time HIGH or LOW 1.5 - 1.5 - 1.5 - 1.5 - 1.5 - - - ns 
Ax to LEAB Bx to LEBA 

tw LEAB or LEBA Pulse Width 3.0 - 3.0 - 3.0 - 3.0 - 3.0 - - - ns 
HIGH(5) 

tw CLKAB or CLKBA Pulse 3.0 - 3.0 - 3.0 - 3.0 - 3.0 - - - ns 
Width HIGH or LOW(5) 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2776 tbl 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
4. Propagation Delays and Enable/Disable times are with Vee = 3.3V ±O.3V, Normal Range. For Vee = 2.7V to 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 
5. This parameter is guaranteed but not tested. 

8.6 6 



IDT54174FCT163501/A1C 
3.3V 18·BIT REGISTERED TRANSCEIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

V OUT 

1-+<:>+ ...... --1 D.U.T. 1-+0+ ...... --. 

6V 

• Open 

I GND 
500n = 

50pF soon 
R T Ic L 

2ne drw05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA Z&t~'T"'I~;})---d-~~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONxxtTROL _ 3V 

PRESET , 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2776 drw06 

3V 
1.5V 
OV 

VOH 
- I.SV 

VOL 

3V 
1.5V 
OV 

2776drwOB 

MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable High 

All Other tests Open 

DEFINITIONS: . :me Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW·HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

CONTROL 
INPUT 

OUTPUT 
NORMALLY 

LOW 

OUTPUT 
NORMALLY 

HIGH 

NOTES: 

2776 drw07 

3V 

1.5V 

OV 

3V 

VOL 

VOH 

OV 

2776 drw09 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH. 

2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF ,;; 2.Sns; tR ,;; 2.Sns. 
3. If Vee is below 3V. input voltage swings should be adjusted notto exceed 

Vee. 

8.6 7 



IDT54n4FCT163501/AlC 
3.3V 1B·BIT REGISTERED TRANSCEIVER 

ORDERING INFORMATION 

lOT xx FCT 
Temp. Range 

xxxx 
Device Type 

x x 
Package Process 

PV 
L-----------~PA 

E 

163501 
L---------------------~163501A 

163501C 

~ __________________________________ ~54 

74 

8.6 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

Non-Inverting 18-Bit Registered Transceiver 

-55°C to +125°C 
-40°C to +85°C 

2776drw10 
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3.3VCMOS 
16-BIT LATCHED 
TRANSCEIVER 

IDT54n4FCT163543/A1C 
ADVANCE INFORMATION 

Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (0.4I1W typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STO-883, Class B 
• Low Ground Bounce (0.3V typ.) 
• Inputs (except 1/0) can be driven by 3.3V or 5V 

components 

FUNCTIONAL BLOCK DIAGRAM 

10EBA ---q 

1CEBA 

1LEBA ---<:I 

10EAB ---q 

1CEAB 

1LEAB ---<:I 

1A1 
C 

01-+ ...... _ 

C 

o 

'~----~"r------JI 

TO 7 OTHER CHANNELS 

1B1 

3250 drw01 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The FCT1635431 AlC 16-bit latched transceivers are built 

using advanced dual metal CMOS technology. These high­
speed, low-power devices are organized as two independent 8-
bit Ootype latched transceivers with separate input and output 
control to permit independent control of data flow in either 
direction. For example, the A-to-B Enable (xCEAB) must be 
LOW in order to enter data from the A port orto output data from 
the B port. xLEAB controls the latch function. When xLEAB is 
LOW, the latches are transparent. A subsequent LOW-to­
HIGH transition of xLEAB signal puts the A latches in the 
storage mode. xOEAB performs output enable function on the 
B port. Data flow from the B port to the A port is similar but 
requires using xCEBA, xLEBA, and xOEBA inputs. Flow-through 
organization of signal pins simplifies layout. All inputs are 
designed with hysteresis for improved noise margin. 

The FCT1635431A1C have series current limiting resistors. 
These offer low ground bounce, minimal undershoot, and 
controlled output fall times-reducing the need for external 
series terminating resistors. 

20EBA 

2CEBA 

2LEBA 

20EAB 

2CEAB 

2LEAB 

2A1 
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DI-+ ...... _2B1 
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IDT5417 4FCT163543/A1C 
3.3V CMOS 16-BIT LATCHED TRANSCEIVER 

PIN CONFIGURATIONS 

10EAB 56 10EBA 

lLEAB 2 55 1LEBA 

lCEAB 3 54 1CEBA 

GND 4 53 GND 

1A1 5 52 1B1 

lA2 6 51 1B2 

Vee 7 50 Vee 

lA3 8 49 1B3 

lA4 9 48 184 

lAs 10 47 lBs 

GND 11 46 GND 

lAs 12 45 lBs 

lA7 13 44 lB7 

lA8 14 S056-1 43 lB8 
S056-2 

2A1 15 42 2Bl 

2A2 16 41 2B2 

2A3 17 40 2B3 

GND 18 39 GND 

2A4 19 38 2B4 

2As 20 37 2Bs 

2As 21 36 2Bs 

Vee 22 35 Vee 

2A7 23 34 2B7 

2M 24 33 2B8 

GND 25 32 GND 

2CEAB 26 31 2CEBA 

2LEAB 27 30 2LEBA 

20EAB 28 29 20EBA 

3250 drw03 

SSOP 
TSSOP 

TOP VIEW 
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lCEAB 
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2A2 

2A3 

GND 
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2As 

2As 
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GND 
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2LEAB 

20EAB 
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IDT54174FCT163543JA/C 
3.3V CMOS 16·BIT LATCHED TRANSCEIVER 

PIN DESCRIPTION 
Pin Names Description 

xOEAB A·to-B Output Enable Input (Active LOW) 

xOEBA B-to-A Output Enable Input (Active LOW) 

xCEAB A·to-B Enable Input (Active LOW) 

xCEBA B-to-A Enable Input (Active LOW) 

xLEAB A-to-B Latch Enable Input (Active LOW) 

xLEBA B-to-A Latch Enable Input (Active LOW) 

xAx A-to-B Data Inputs or B-to-A 3-State Outputs 

xBx B-to-A Data Inputs or A-to-B 3-State Oulputs 
3250 Ibl 01 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VrERM(2) Terminal Voltage -0.510 +4.6 -0.5 to +4.6 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.510 +7.0 -0.510 +7.0 V 
with Respecl to 
GND 

VrERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee + 0.5 Vee+0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature . 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 
Current 

NOTES: 3250 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any otherconditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

2. Vee terminals. 
3. Input terminals. 
4. Output and 110 terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1, 3) 

For A-to-B (Symmetric with B-to-A) 

Latch Output 
Inputs Status Buffers 

xCEAB xLEAB xOEAB xAx to xBx xBx 

H X X Storing HighZ 

X H X Storing X 

X X H X HighZ 

L L L Transparent Current A Inputs 

L H L Storing Previous(2) A Inputs 

NOTES: 3250 Ibl 02 
1. A-to-B data flow shown; B-to-A flow control is the same, except using 

xCEBA, x LEBA and xOEBA. 
2. Before xLEAB LOW-to-HIGH Transition 
3. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 

CAPACITANCE (TA= +25°C, f = 1.0MHz) 

Symbol Parameten1) Conditions TyP. 

GiN Input VIN =OV 3.5 
Capacitance 

CliO I/O VOUT=OV 3.5 
Capacitance 

Max. Unit 

6.0 pF 

8.0 pF 

NOTE: 3250 Ink 04 

1. This parameter is measured at characterization but not tested. 
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IDT5417 4FCT163543! AlC 
3.3V CMOS 16·BIT LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 2.7V to 3.6V; Military: TA = -55°C to +125°C, Vcc = 2.7V to 3.6V 

Svmbol Parameter Test Conditions(l) Min. TVD.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (I/O pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and I/O pins) 

IIH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -
Input HIGH Current (I/O pins)(6) VI = Vee - -

ilL Input LOW Current (Input pins)(6) VI= GND - -

Input LOW Current (I/O pins)(6) VI= GND - -

10lH High Impedance Output Current Vec = Max. Vo= Vee - -

lOlL (3-State Output pins)(6) Vo=GND - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 

100H Output HIGH Current Vee = 3.3V, VIN = VIH or VIL. Vo = 1.5V(3) -36 -60 

100L Output LOW Current Vee = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. 10H = -O.lmA Vee-0.2 -
VIN = VIH or VIL IOH=-3mA 2.4 3.0 

Vec= 3.0V 10H = -6mA MIl. 2.4(5) 3.0 
VIN = VIH or VIL 10H = -8mA COM'l. 

VOL Output LOW Voltage Vee = Min. 10L= O.lmA - -
VIN = VIH or VIL 10L= l6mA - 0.2 

10L= 24mA - 0.3 

Vee = 3.0V 10L= 24mA - 0.3 
VIN = VIH or VIL 

los Short Circuit Current(4) Vee = Max., Va = GND(3) -60 -135 

VH Input Hysteresis - - 150 

leeL Quiescent Power Supply Current Vee = Max., COM'l. - 0.1 
leeH VIN = GND or Vee 

leel MIl. - 0.1 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25"C ambient. 
3. Not mora than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vce -O.6V at rated current. 
6. The test limit for this parameter is ±511A at TA = -55 "C. 

8.7 

Max. Unit 
5.5 V 

Vcc+0.5 

0.8 V 

±1 IlA 
±1 

±1 

±1 

±1 IlA 
±1 

-1.2 V 

-110 mA 

200 rnA 

- V 

-
-
0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- rnV -
10 IlA 

100 
3250 Ink 05 
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IDT5~4FCT16354~AlC 
3.3V CMOS 16-BIT LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. Typ.(2) Max. 
Alec Quiescent Power Supply Vee = Max. - 2.0 30 

Current TIL Inputs HIGH VIN = Vee-a.6V(3) 

Iccp Dynamic Power Supply Current(4) Vee = Max., Outpuls Open VIN = Vee - SO 100 
xCEAB and xOEAB = GND VIN=GND 
xCEBA = Vee 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max., Outputs Open VIN=VCC - 0.6 1.0 
fi= 10MHz VIN=GND 
50% Duty Cycle 
xLEAB, xCEAB and 
xOEAB= GND VIN = Vee -a.SV - 0.6 1.0 

xCEBA = Vee VIN=GND 
One Bit Toggling 

Vee = Max., Outputs Open VIN = Vee - 2.4 4.0(5) 

fi=2.5MHz VIN=GND 
50% Duty Cycle 
xLEAB, xCEAB and 
xOEAB=GND VIN = Vee -a.SV - 2.4 4.3(5) 
xCEBA = Vee VIN=GND 
Sixteen Bits Toggling 

NOTES: 
1. For cond~ions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values lor these conditions are examples 01 the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + hNPUTS + IDYNAMIC 

Ic = Ice + alcc DHNT + IceD (fcpNcp/2 + fiNi) 
Ice = Quiescent Current (Iccl. ICCH and Iccz) 
alce = Power Supply Current for a TTL High Inpol 
DH = Duty Cycle lor TTL Inputs High 
NT = Number of TTL Inputs at DH 
IceD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency lor Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at Icp 
II = Input Frequency 
Ni = Number of Inputs at Ii 

8.7 

Unit 

J1A 

J1A/ 
MHz 

mA 

3250tbl06 
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IDT54174FCT1635431A1C 
3.3V CMOS 16-BIT LATCHED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(4) 

FCT163543 FCT163543A FCT163543C 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditlon(1) Min.!2 Max. Min.(2) Max. Min,C2 Max. Mln.(2 Max. Min,C2 Max. Mln,C2 Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 8.5 1.5 10.0 1.5 6.5 1.5 7.5 1.5 5.3 - - ns 
tPHL Transparent Mode RL= 500n 

xAx to xBx or xBx to xAx 

tPLH Propagation Delay 1.5 12.5 1.5 14.0 1.5 8.0 1.5 9.0 1.5 7.0 - - ns 
tPHL xLEBA to xAx xLEAB to xBx 

tPZH Output Enable Time 1.5 12.0 1.5 14.0 1.5 9.0 1.5 10.0 1.5 8.0 - - ns 
tPZL xOEBA or xOEAB to xAx or xBx 

xCEBA or xCEAB to xAx or xBx 

tPHZ Output Disable Time 1.5 9.0 1.5 13.0 1.5 7.5 1.5 8.5 1.5 6.5 - - ns 
tpLZ xOEBA or xOEAB to xAx or xBx 

xCEBA or xCEAB to xAx or xBx 

tsu Set-up Time HIGH or LOW 3.0 - 3.0 - 2.0 - 2.0 - 2.0 - - - ns 
xAx or xBx to xLEAB or xLEBA 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 2.0 - 2.0 - 2.0 - - - ns 
xAx or xBx to xLEAB or xLEBA 

tw xLEBA or xLEAB Pulse Width 5.0 - 5.0 - 5.0 - 5.0 - 5.0 - - - ns 
LOW 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 3250 till 07 

1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaranteed by design. 
4. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, Normal Range. For Vee = 2.7V to 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 
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IDT54/7 4FCT1635431 AlC 
3.3V CMOS 16-BIT LATCHED TRANSCEIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

R T 

6V 

• Open 

I GND 
500n -= 

50pF 500n Ic L 

-= 3250 dtw05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zzt~rl:r-7}.r---V"""~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET ~-~rl:r--}}:r-j--v"",,~~ - 3V 
SYNCHRONOUS CONzztTROL 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3250 drw 06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 

3250 drw08 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable HiQh 

All Other tests Open 

DEFINITIONS: 3250 Ink 08 
CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

~1'5V 
tw 

1.5V 
'-----

3250 drw07 

ENABLE AND DISABLE TIMES 

ENABLE 

-!tPZH 

OUTPUT SWITCH 
NORMALLY GND 

HIGH 

NOTES: 

DISABLE 

OV 

3V 

1.5V 

OV 

3V 

VOL 

VOH 

OV 

3250 drw09 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH. 

2. Pulse Generator for All Pulses: Rate s; 1.0MHz; tF s; 2.5ns; tR s; 2.5ns. 
3. If Vee is below 3V, input voltage swings should be adjusted not to exceed 

Vee. 
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IDT5417 4FCT1635431 AlC 
3.3V CMOS 16-BIT LATCHED TRANSCEIVER 

ORDERING INFORMATION 

lOT X 
Temperature 

Range 

FCT XXXX 
'DeViCe 

Type 

X 
Package 

X 
""'PrOc'EiSs 

L...... __ -II ~Iank 
PV 

~ ______ ~PA 
E 

163543 
~------------i 163543A 

163543C 

L...... ______________ ~54 

74 

8.7 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) 

16-Bit Latched Transceiver 

-55°C to +125°C 
-40°C to +85°C 

3250 drw 10 
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3.3VCMOS IDT54n 4FCT1636461 AlC 

16-BIT BUS TRANSCEIVER! 
REGISTERS 

Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (O.4IlW typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 
• Low Ground Bounce (0.3V typ.) 
• Inputs (except I/O) can be driven by 3.3V or 5V 

components 

FUNCTIONAL BLOCK DIAGRAM 

10E 

1DIR 

1CLKBA---t--------1"o------h 

1SBA ---t------j 

1CLKAB 

1SAB --++----1 

1A1 

~~----------------_v_-----------------j 

DESCRIPTION: 
The FCT163646/AIC 16-bit registered transceivers are 

built using advanced dual metal CMOS technology. These 
high-speed, low-power devices are organized as two inde­
pendant 8-bit bus transceivers with 3-state D-type registers. 
The control circuitry is organized for multiplexed transmission 
of data between A bus and B bus either directly or from the 
internal storage registers. Each 8-bit transceiver/register 
features direction control (xDIR), over-riding Output Enable 
control (xOE) and Select lines (xSAB and xSBA) to select 
either real-time data or stored data. Separate clock inputs are 
provided for A and B port registers. Data on the A or B data 
bus, or both, can be stored in the internal registers by the 
LOW-to-HIGH transitions at the appropriate clock pins. Flow­
through organization of signal pins simplifies layout. All inputs 
are designed with hysteresis for improved noise margin. 

The FCT163646/AIC have series current limiting resistors. 
This offers low ground bounce, minimal undershoot, and 
controlled output fall times-reducing the need for external 
series terminating resistors. 

20E 
2DIR 

2CLKBA----t--------~~~----~ 

2SBA ---t------j 

2CLKAB 

2SAB --++----1 

1B1 2A1 

~~----------------~--------------~I 
TO 7 OTHER CHANNELS 

2B1 

TO 7 OTHER CHANNELS 
2nSdrw01 2778drw02 

The IDT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 
©1995 Integrated Device Technology, Inc. 
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IDTS4I74FCT1636461A1C 
3.3V 16-BIT BUS TRANSCEIVER/REGISTERS 

PIN CONFIGURATIONS 

1DIR 56 10E 

1CLKAB 2 55 1CLKBA 

1SAB 3 54 1SBA 

GND 4 53 GND 

1A1 5 52 1B1 

1A2 6 51 1B2 

Vee 7 50 Vee 

1A3 8 49 1B3 

1A4 9 48 1B4 

1A5 10 47 1B5 

GND 11 46 GND 

1As 12 45 1Bs 

1M 13 44 1B7 

1A8 14 S056-1 43 1B8 
S056-2 

2A1 15 42 2B1 

2A2 16 41 2B2 

2A3 17 40 2B3 

GND 18 39 GND 

2A4 19 38 2B4 

2A5 20 37 2B5 

2As 21 36 2Bs 

Vee 22 35 Vee 

2A7 23 34 2B7 

2A8 24 33 2Be 

GND 25 32 GND 

2SAB 26 31 2SBA 

2CLKAB 27 30 2CLKBA 

2DIR 28 29 20E 

2nSdrw03 

SSOP 
TSSOP 

TOP VIEW 

1DIR 

1CLKAB 

1SAB 

GND 

1A1 

1A2 

Vee 

1A3 

1A4 

1A5 

GND 

1As 

1M 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2As 

Vee 

2A7 

2A8 

GND 

2SAB 

2CLKAB 

2DIR 
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CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 
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47 
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45 

44 

43 

42 

41 

40 

39 

38 

37 

36 
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32 

31 

30 
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10E 

1CLKBA 

1SBA 

GND 

1B1 

Vee 

1B3 

1B4 

1B5 

GND 

1Bs 

1B7 

1B8 

GND 

2B4 

2B5 

2Bs 

Vee 

2B7 

2B8 

GND 

2SBA 

2CLKBA 

20E 
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IDT5417 4FCT163646/A1C 
3.3V 16·BIT BUS TRANSCEIVERIREGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION CAPACITANCE (TA = +25DC, f = 1.0MHz) 

Pin Names Description Symbol Parameter(1) Conditions Typ. Max. Unit 

xAx Data Register A Inputs CIN Input VIN = OV 3.5 6.0 pF 
Data Register B Outputs Capacitance 

xBx Data Register B Inputs CliO 1/0 VOUT= OV 3.5 8.0 pF 
Data Reoister A Outputs Capacitance 

xCAB, xCBA Clock Pulse Inputs 

xSAB, xSBA Output Data Source Select Inputs 

NOTE: 2778 Ink 04 

1. This parameter is measured at characterization but not tested. 

xDIR,xOE Output Enable Inputs 

2778 tbl 01 

FUNCTION T ABLE(2) 
Inputs Data 110(1) 

Operation or Function 

xOE xDIR xCLKAB xCLKBA xSAB xSBA xAx xBx 

H X H orL H or L X X Input Input Isolation 

H X i i X X Store A and B Data 

L L X X X L Output Input Real Time B Data to A Bus 

L L X H orL X H Stored B Data to A Bus 

L H X X L X Input Output Real Time A Data to B Bus 

L H H orL X H X Stored A Data to B Bus 

NOTES: 2778 tbl 02 

1. The data output functions may be enabled or disabled by various signals at the xOE or xDIR inputs. Data 
inpu1functions are always enabled, i.e. data atthe bus pins will be stored on every LOW-to-HIGH transition 
on the clock inputs. 

2. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
t =LOW-to-HIGH Transition 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military 

VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to 
with Respect to Vee + 0.5 Vee + 0.5 
GND 

TA Operating -40 to +85 -55 to +125 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 
Temperature 

PT Power Dissipation 1.0 1.0 

lOUT DC Output -60 to +60 -60 to +60 
Current 

Unit 

V 

V 

V 

DC 

DC 

DC 

W 

mA 

NOTES: 2778 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any otherconditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating condHions for ex­
tended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

B.B 3 



IDT54174FCT1636461A1C 
3.3V 16·BIT BUS TRANSCEIVERIREGISTERS 

2778drw05 

xDIR 

L 

xDIR 

H 

L 

X 

xOE 

L 

xOE 

L 

L 

H 

xCLKAB 

X 

xCLKBA 

X 

REAL·TIME TRANSFER 
BUS BTOA 

xCLKAB xCLKBA 

l' X 

X l' 
l' l' 

STORAGE FROM 
AAND/ORB 

xSAB xSBA 

X L 

2nadrw07 

xSAB xSBA 

X X 

X X 

X X 

B.B 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

BUJ-----'----'-----'----'--'------'----''-

xDIR 

H 

D 

xOE 

L 

xDIR(i) xOE 

L L 
H L 

NOTE: 

L-I L I 

xCLKAB 

X 

xCLKBA 

X 

REAL·TIME TRANSFER 
BUSATOB 

xCLKAB xCLKBA 

X H or L 

H orL X 

TRANSFER STORED 
DATA TO A ANDIOR B 

xSAB 

L 

2nSdrw06 

xSBA 

X 

2778 drwOB 

xSAB xSBA 

X H 
H X 

1. Cannot transfer data to A bus and B bus simultaneously. 
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IDT54174FCT1636461A1C 
3.3V 16-BIT BUS TRANSCEIVER/REGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = -40°C to +85°C Vcc = 2 7V to 3 6V' Military' TA = -55°C to +125°C Vcc= 2 7V to 3 6V , , , 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (1/0 pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and 1/0 pins) 

ilH Input HIGH Current (Input pins)(6) Vcc= Max. VI = 5.5V - -

Input HIGH Current (1/0 pins)(6) VI = Vcc - -
IlL Input LOW Current (Input pins)(6) VI=GND - -

Input LOW Current (1/0 pins)(6) VI=GND - -
10ZH High Impedance Output Current Vee = Max. Vo= Vee - -
10Zl (3-State Output pins)(6) VO= GND - -

VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 

100H Output HIGH Current Vee = 3.3V, VIN = VIH or Vil. Vo = 1.5V(3) -36 -60 

100L Output LOW Current Vce = 3.3V, VIN = VIH or Vil. Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. IOH=-0.1mA Vcc-0.2 -
VIN = VIH or VIL IOH=-3mA 2.4 3.0 

Vce= 3.0V 10H = -6mA MIL. 2.4(5) 3.0 
VIN = VIH or VIL I OH = -8mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10l= 0.1mA - -
VIN = VIH or VIL 10L= 16mA - 0.2 

10L= 24mA - 0.3 

los Short Circuit Current(4) Vee = Max., Va = GND(3) -60 -135 

VH Input Hysteresis - - 150 

IceL Quiescent Power Supply Current Vcc = Max., COM'L. - 0.1 
ICCH VIN = GND or Vec 

Icez MIL. - 0.1 

NOTES: 

Max. Unit 

5.5 V 

Vcc+0.5 

0.8 V 

±1 I.IA 
±1 

±1 

±1 

±1 I.IA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

-240 mA 

- mV 

10 I.IA 

100 

2778 Ink 05 

1. For cond~ions shown as Max. or Min .• use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V. +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vee -O.6V at rated current. 
6. The test limit for this parameter is ±5j.lA at TA = -55'C. 

8.8 5 



IDT54174FCT1636461A1C 
3.3V 16-BIT BUS TRANSCEIVERIREGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Condltions(1) Min. TYD.(2) Max. 

Alec Quiescent Power Supply Current Vee = Max. VIN = Vee -0.6V(3) - 2.0 30 
TTL Inouts HIGH 

IceD Dynamic Power Supply Vee = Max. VIN = Vee - 60 100 
Currenj(4) Outputs Open VIN=GND 

xDIR = xOE= GND 
50% Duty Cycle 
One Input Toggling 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.6 1.0 
Outputs Open VIN=GND 
lep = 10MHz (xCLKBA) 
50% Duty Cycle 
xDIR = xOE = GND 

Ii = 5MHz VIN = Vee -o.6V - 0.6 1.0 
50% Duty Cycle VIN =GND 
One Bit Toggling 

Vee = Max. VIN = Vee - 3.0 5.0(5) 

Outputs Open VIN=GND 
lep = 10MHz (xCLKBA) 
50% Duty Cycle 
xDIR = xOE = GND 

Ii = 2.5MHz VIN = Vee -o.6V - 3.0 5.3(5) 

50% Duty Cycle VIN= GND 
Sixteen Bits Toggling 

NOTES: 
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics lor the applicable device type. 
2. Typical values are at Vee = 3.3V, +25"C ambient. 
3. Per TTL driven input; all other inputs at Vce or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values lor these conditions are examples of the Icc lormula. These limits are guaranteed but not tested. 
6. Ie = IOUIESCENT + liN PUTS + IDYNAMIC 

Ic = Icc + dice DHNT + ICCD (lepNcp/2 + liNi) 
Icc = Quiescent Current (Iccl. ICCH and lecz) 
dice = Power Supply Current lor a TTL High Input 
DH = Duty Cycle lor TTL Inputs High 
NT = Number 01 TTL Inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Icp = Clock Frequency lor Register Devices (Zero lor Non-Register Devices) 
Ncp = Number 01 Clock Inputs at Icp 
Ii = Input Frequency 
Ni = Number 01 Inputs at Ii 

B.B 

Unit 

IIA 

flAI 
MHz 

mA 

2778 tbl 06 

6 



IDT5417 4FCT1636461A/C 
3.3V 16-BIT BUS TRAJIISCEIVERIREGISTERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(4) 
FCT163646 FCT163646A FCT163646C 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condltion(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 
tPLH Propagation Delay CL= 50pF 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 1.5 5.4 - - ns 
tPHL Bus to Bus RL= 5000 

tPZH Output Enable Time 2.0 14.0 2.0 15.0 2.0 9.8 2.0 10.5 1.5 7.8 - - ns 
tPZL xDIR or xOE to Bus 

tPHZ Output Disable Time 2.0 9.0 2.0 11.0 2.0 6.3 2.0 7.7 1.5 6.3 - - ns 
tpLZ xDIR or xOE to Bus 

tPLH Propagation Delay 2.0 9.0 2.0 10.0 2.0 6.3 2.0 7.0 1.5 5.7 - - ns 
tPHL Clock to Bus 

tPLH Propagation Delay 2.0 11.0 2.0 12.0 2.0 7.7 2.0 8.4 1.5 6.2 - - ns 
tPHL xSBA or xSAB to Bus 

tsu Set-up Time HIGH or 4.0 - 4.5 - 2.0 - 2.0 - 2.0 - - - ns 
LOW Bus to Clock 

tH Hold Time HIGH or 2.0 - 2.0 - 1.5 - 1.5 - 1.5 - - - ns 
LOW Bus to Clock 

tw Clock Pulse Width 6.0 - 6.0 - 5.0 - 5.0 - 5.0 - - - ns 
HIGH or LOW 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 2778 tbl 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
4. Propagation Delays and Enable/Disable times are with Vee = 3.3V ±0.3V, Normal Range. For Vee = 2.7V to 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 

8.8 7 



IDT5417 4FCT1636461 AlC 
3.3V 16-BIT BUS TRANSCEIVERIREGISTERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

V OUT 

1-+<:>+-,.---1 D. U. T. 1-+0-)----.-------. 

6V 

• Open 

I GND 
500n = 

50pF 500n 
R T Ic L 

2778 drw 09 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxt~:r-!r--jJr---U-.....-::I~~ - 3V 

tsu - OV 
TIMING -----'" - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET ~ ) - 3V 
SYNCHRONOUS CONXX1:TROL 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2778 drw 10 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

2778 drw 12 

8.8 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable High 

All Other tests Open 

DEFINITIONS: 2778 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LaW-HIGH 
PULSE 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

-!tPZH 

OUTPUT SWITCH 
NORMALLY GND HIGH 

OV 

NOTES: 

2778 drw 11 

3V 

1.5V 

OV 

3V 

VOL 

VOH 

OV 

2778 drw 13 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH. 

2. Pulse Generator for All Pulses: Rate" 1.0MHz; tF" 2.5ns; tR" 2.5ns. 
3. If Vee is below 3V, input voltage swings should be adjusted not to exceed 

Vee. 
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IDT54174FCT1636461A1C 
3.3V 16-BIT BUS TRANSCEIVER/REGISTERS 

ORDERING INFORMATION 

xx lOT 
"'Te"'m=p.'R"a"'n::-::g:-:-e 

FCT xxxx x 
-;:OO""e-v"-ic-e-:;T=-y-p-e Package 

x 
Process 

y~lank 

IPV 
PA 
E 

163646 
'-------------1163646A 

163646C 

~ __________________________________ ~54 
74 

8.8 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STO-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Oulline Package (S056-2) 
CERPACK (E56-1) 

Non-Inverting 16-Bil Transceiver! Regisler 

-55°C 10 + 125°C 
-40°C 10 +85°C 

2778drw14 
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3.3V CMOS 20-BIT 
BUFFERS 

IDT54n4FCT163827 AlBIC 
ADVANCE INFORMATION 

Integrated Device Technology, Inc. 

FEATURES: 
• O.S MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• ESD > 2000V per MIL-STD-883, Method 301S; 

> 200V using machine model (C = 200pF, R = 0) 
• 2S mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +8SoC 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (O.4~W typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 
• Low Ground Bounce (0.3V typ.) 
• Inputs (except 1/0) can be driven by 3.3V or SV 

components 

FUNCTIONAL BLOCK DIAGRAM 

10E1 ------0 

10E2 ------0 

1A1 -------I >-----+-----1y1 

'~-----~~~-----~/ 
TO 9 OTHER CHANNELS 

3083 drw 01 

The IDT logo is a registered trademark of Integrated Device Technology. Inc. 

DESCRIPTION: 
The FCT163827A1B/C 20-bit buffers are built using ad­

vanced dual metal CMOS technology. These 20-bit bus 
drivers provide high-performance bus interface buffering for 
wide data/address paths or busses carrying parity. Two pairs 
of NAND-ed output enable controls offer maximum control 
flexibility and are organized to operate the device as two 10-
bit buffers or one 20-bit buffer. Flow-through organization of 
signal pins simplifies layout. All inputs are designed with 
hysteresis for improved noise margin. 

The FCT163827 AlBIC have series current limiting resis­
tors. This offers low ground bounce, minimal undershoot, and 
controlled output fall times-reducing the need for external 
series terminating resistors. 

The inputs of the FCT163827A1B/C can be driven from 
either 3.3V or SV devices. This feature allows the use of these 
devices as translators in a mixed 3.3V/SV supply system. 

20E1 -----.(j 

20E2-----0 

2A1 -------1 )----1------2y1 

'~ _________ ~~~-----------J/ 

TO 9 OTHER CHANNELS 3083 drw 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 

C1995 Integrated Device Technology, Inc. 8.9 DSc-424911 
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IDTS4/7 4FCT163827 AlBIC 
FAST CMOS 20-BIT BUFFERS 

PIN CONFIGURATIONS 

10El 56 

lYl 2 55 

lY2 3 54 

GND 4 53 

lY3 5 52 

lY4 6 51 

Vee 7 50 

lYs 8 49 

lY6 9 48 

lY7 10 47 

GND 11 46 

lYS 12 45 

lY9 13 44 

lYl0 14 8056-1 43 
8056-2 

2Yl 15 42 

2Y2 16 41 

2Y3 17 40 

GND 18 39 

2V4 19 38 

2YS 20 37 

2Y6 21 36 

Vee 22 35 

2Y7 23 34 

2YS 24 33 

GND 25 32 

2Y9 26 31 

2Ylo 27 30 

20El 28 29 

SSOP 
TSSOP 

TOP VIEW 

l0E2 

lAl 

lA2 

GND 

lAa 

1M 

Vee 

lAs 

lA6 

lA7 

GND 

lAs 

lAg 

lAl0 

2Al 

2A2 

2Aa 

GND 

2A4 

2As 

2A6 

Vee 

2A7 

2As 

GND 

2Ag 

2Al0 

20E2 

3083 drw 03 

10El 

lYl 

lY2 

GND 

lYa 

lY4 

Vee 

lYS 

lY6 

lY7 

GND 

lYS 

lY9 

lVl0 

2Yl 

2Y2 

2Ya 

GND 

2Y4 

2YS 

2Y6 

Vee 

2Y7 

2YS 

GND 

2Yg 

2YlO 

20El 

8.9 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

lAl 

lA2 

GND 

lA3 

lA4 

Vee 

lAs 

lA6 

lA7 

GND 

lAs 

lAg 

lAl0 

2Al 

2A2 

2Aa 

GND 

2A4 

2As 

2A6 

Vee 

2A7 

2As 

GND 

2Ag 

3083 drw 04 
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IDT54174FCT163827 AlBIC 
FAST CMOS 20-BIT BUFFERS 

PIN DESCRIPTION 

Pin Names Description 

xOEx Output Enable Inputs (Active LOW) 

xAx Data Inputs 

xYx 3-State Outputs 

3083tbi01 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VTEAM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 

with Respect to 
GND 

VTEAM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTEAM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc + 0.5 Vcc+ 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 
Current 

NOTES: 3083 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device at these or any other condnions 
above those Indicated In the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex· 
tended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and 1/0 terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

Inputs 

xOEl x08! 

L L 

L L 

H X 

X H 
NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

xAx 

L 

H 

X 

X 

Outputs 

xYx 

L 

H 

Z 

Z 

CAPACITANCE (TA= +25°C, f = 1.0MHz) 

Symbol Parameter!I) Conditions Typ. 

CIN Input VIN =OV 3.5 
Capacitance 

GoUT Output VOUT=OV 3.5 
Capacitance 

NOTE: 

3083 tbl 02 

Max. Unit 

6.0 pF 

8.0 pF 

3083 Ink 04 

1. This parameter is measured at characterization but not tested. 

8.9 3 



IDT54174FCT163827A1B/C 
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 2.7V to 3.6V; Military: TA = -55°C to +125°C, Vcc= 2.7V to 3.6V 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (110 pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and 1/0 pins) 

IIH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -
Input HIGH Current (110 pins)(6) VI = Vee - -

ilL Input LOW Current (Input pins)(6) VI =GND - -
Input LOW Current (110 pins)(6) VI=GND - -

10ZH High Impedance Output Current Vee = Max. Vo= Vee - -

10ZL (3-State Output pins)(6) Vo= GND - -
VIK Clamp Diode Voltage Vee = Min., liN =-lSmA - -0.7 

10DH Output HIGH Current Vee = 3.3V, VIN = VIH or VIL, Va = 1.5V(3) -36 -60 

10DL Output LOW Current Vee = 3.3V, VIN = VIH or VIL, Va = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. 10H=-0.lmA Vee-0.2 -
VIN = VIH or VIL IOH=-3mA 2.4 3.0 

Vee = 3.0V 10H = -6mA MIL. 2.4(5) 3.0 
VIN = VIH or VIL . 10H = -SmA COM'L. 

VOL Output LOW Voltage Vee = Min. 10L= O.lmA - -
VIN = VIH or VIL 10L= 16mA - 0.2 

10L= 24mA - 0.3 

Vee = 3.0V 10L= 24mA - 0.3 
VIN = VIH or VIL 

los Short Circuit Current(4) Vee = Max., Va = GND(3) -60 -135 

VH Input Hysteresis - - 150 

leeL Quiescent Power Supply Current Vee = Max., COM'L. - 0.1 
leeH VIN = GND or Vee 

leez MIL. - 0.1 

NOTES: 

Max. Unit 

5.5 V 

Vee+0.5 

O.S V 

±1 flA 
±1 

±1 

±1 

±1 flA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 flA 

100 

3083 Ink 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vcc -O.BV at rated current. 
6. The test limit for this parameter is ±5(.lA at TA = -55°C. 

8.9 4 



IDT5417 4FCT163827 AlBIC 
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.!2) 

t.lee Quiescent Power Supply Current Vee = Max. VIN = Vee -O.6V(3) - 2.0 
TTL Inouts HIGH 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 50 
Outputs Open VIN=GND 
XOE1 = xOE2 = GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.5 
Outputs Open VIN =GND 
Ii = 10MHz 

50% Duty Cycle VIN = Vee-Q.6V - 0.5 
XOE1 = xOE2 = GND VIN =GND 
One Bit Toggling 

Vee = Max. VIN =Vce - 2.5 
Outputs Open VIN =GND 
Ii = 2.5MHz 

50% Duty Cycle VIN = Vee -0.6V - 2.5 

XOE1 = xOE2 = GND VIN = GND 
Twenty Bits Toggling 

NOTES: 
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Per TIL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (lccL. IccH and Iccz) 
Alcc = Power Supply Current for a TIL High Input 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
to = Input Frequency 
NI = Number of Inputs at fi 

8.9 

Max. Unit 

30 IlA 

75 !lAI 
MHz 

0.7 mA 

0.8 

3.7(5) 

4.1 (5) 

3083tbl06 
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IDT5417 4FCT163827 AlBIC 
FAST CMOS 20-BIT BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(4) 
FCT163827A FCT163827B FCT163827C 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(l) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 
tPLH Propagation Delay CL= 50pF 1.5 8.0 1.5 9.0 1.5 5.0 1.5 6.5 1.5 4.4 - - ns 
tPHL xAx to xYx RL= 500n 

CL = 300pF(4) 1.5 15.0 1.5 17.0 1.5 13.0 1.5 14.0 1.5 10.0 - -
RL- 500n 

tPZH Output Enable Time CL= 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 9.0 1.5 7.0 - - ns 
tPZL xOEx to xYx RL= 500n 

CL = 300pF(4) 1.5 23.0 1.5 25.0 1.5 15.0 1.5 16.0 1.5 14.0 - -
RL= 500n 

tPHZ Output Disable Time CL= 5pF(4) 1.5 9.0 1.5 9.0 1.5 6.0 1.5 7.0 1.5 5.7 - - ns 
tPLZ xOEx to xYx RL= 500n 

CL= 50pF 1.5 10.0 1.5 10.0 1.5 7.0 1.5 8.0 1.5 6.0 - -
RL= 500n 

tSK(O) Output Skew(3) - 0.5 - 0.5 - 0.5 - 0.5 - 0.5 - - ns 

NOTES: 3083 tbl 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
4. Propagation Delays and Enable/Disable times are with Vce =3.3V ±0.3V, Normal Range. For Vee = 2.7V to 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 
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IDT5417 4FCT163827 AlBIC 
FAST CMOS 20-BIT BUFFERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

6V 

Vee • Open 

I GND 
500n "" 

.--------, V IN V OUT 

f-t<:>t-,.--ID. U.T. 1--+<0+-..,---; 

R T 

3083 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

DATA 
INPUT ><><tts~ 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL r 
SYNCHRONOUS CO 

PRESET 
CLEAR 

CLOCK ENABLE 
ETC. 

X&t' tsu--

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

tREM 

tH 

XXX 
H 

XXX -

3V 
1.5V 
OV 
3V 
1.5V 
OV 

3V 
1.5V 
OV 

3V 
1.5V 
OV 

3083 drw06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

30B3 drw 08 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 

Disable Low 6V 

Enable Low 

Disable High 
GND 

Enable HiQh 

All Other tests Open 

DEFINITIONS: 30B31nk DB 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

8.9 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~ 1.5V 

1.5V 

'----

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

OUTPUT SWITCH 
NORMALLY GND 

HIGH 
OV 

NOTES: 

30B3 drw 07 

3V 

1.5V 

OV 

3V 

VOL 

VOH 

OV 

3083 drw 09 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH. 

2. Pulse Generator for All Pulses: Rate" 1.0MHz; tF " 2.5ns; tR " 2.5ns. 
3. If Vee is below 3V, input voltage swings should be adjusted notto exceed 

Vee. 
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IDT54174FCT163827 AlBIC 
FAST CMOS 2D-BIT BUFFERS 

ORDERING INFORMATION 

lOT xx 
""Te""m-p=-. "'R'-a:-ng-e 

FCT XXXX x x 
Device Type Package Process 

IPV 
, _______ 1 PA 

E 

163827A 
'------------..,163827B 

163827C 

'--________________ ..,54 

74 

8.9 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STD-883, Class B 

Shrink Small Outline Package (S056-1) 
Thin Shrink Small Outline Package (S056-2) 
CERPACK (E56-1) . 

Non-Inverting 20-Bit Buffers. 

-55°C to +125°C 
-40°C to +85°C 

3083 drw 10 
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3.3VCMOS IDT5417 4FCT163952A1B/C 

~ g 16-BIT REGISTERED ADVANCE INFORMATION 

TRANSCEIVER 
Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Typical tSK(O) (Output Skew) < 250ps 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP and Cerpack Packages and 

19.6 mil pitch TSSOP Package 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7 to 3.6V, Extended Range 
• CMOS power levels (O.4~W typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 
• Low Ground Bounce (0.3V typ.) 
• Inputs (except 1/0) can be driven by 3.3V or 5V 

components 

FUNCTIONAL BLOCK DIAGRAM 

lCEBA 

lCLKBA 

10EAB 

lCEAB 

lCLKAB 

10EBA 

lAl 
lBl 

~~------~"r-------J' 
TO 7 OTHER CHANNELS 3096 drw01 

The IDT Logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The FCT163952A1B/C 16-bit registered transceivers are 

built using advanced dual metal CMOS technology. These 
high-speed, low-power devices are organized as two indepen­
dent a-bit D-type registered transceivers with separate input 
and output control for independent control of data flow in either 
direction. For example, the A-to-B Enable (xCEAB) must be 
LOW to enter data from the A port. xCLKAB controls the 
clocking function. When xCLKAB toggles from LOW-to-HIGH, 
the data present on the A port will be clocked into the register. 
xOEAB performs the output enable function on the B port. 
Data flow from the B port to A port is similar but requires using 
xCEBA, xCLKBA, and xOEBA inputs. Full 16-bit operation is 
achieved by tying thl;! control pins of the independent trans-
ceivers together. . 

The FCT163952A1B/C have series current limiting resis­
tors. These offer low ground bounce, minimal undershoot, and 
controlled output fall times-reducing the need for external 
series terminating resistors. 

2CEBA 

2CLKBA 

20EAB 

2CEAB 

2CLKAB 

20EBA 

2A1 

~~------~"r-------JI 
TO 7 OTHER CHANNELS 

2Bl 

3096drw 02 

AUGUST 1995 

©1995 Integrated Device Technology, Inc. 8.10 DSC-465312 
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IDTS4/7 4FCT1639521NC 
3.3V CMOS 16-BIT REGISTERED TRANSCEIVER 

PIN, CONFIGURATIONS 

10EAB 56 10EBA 

1CLKAB 2 55 1CLKBA 

1CEAB 3 54 1CEBA 

GND 4 53 GND 

1A1 5 52 1B1 

1A2 6 51 1B2 

Vee 7 50 Vee 

1A3 8 49 1B3 

1A4 9 48 1B4 

,A5 10 47 ,B5 

GND 11 46 GND 

1A6 12 45 ,B6 

1A7 13 44 1B7 

1AB 14 S056-1 43 ,B8 
S056-2 

2A, 15 42 2B1 

2A2 16 41 2B2 

2A3 17 40 2B3 

GND 18 39 GND 

2A4 19 38 2B4 

2A5 20 37 2B5 

2A6 21 36 2B6 

Vee 22 35 Vee 

2M 23 34 2B7 

2Aa 24 33 2Ba 

GND 25 32 GND 

2CEAB 26 31 2CEBA 

2CLKAB 27 30 2CLKBA 

20EAB 28 29 20EBA 

SSOP 
3096 dIW03 

TSSOP 
TOP VIEW 

10EAB 

1CLKAB 

1CEAB 

GND 

1A1 

1A2 

Vee 

1A3 

1A4 

,A5 

GND 

1A6 

1A7 

,Aa 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

Vee 

2A7 

2Aa 

GND 

2CEAB 

2CLKAB 

20EAB 

8.10 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

E56-1 

CERPACK 
TOP VIEW 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

10EBA 

1CLKBA 

1CEBA 

GND 

1B1 

1B2 

Vee 

,B3 

1B4 

1B5 

GND 

1B6 

,B7 

1Ba 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vee 

2B7 

2Ba 

GND 

2CEBA 

2CLKBA 

20EBA 

3096 drw 04 
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IDT5417 4FCT1639521 AlC 
3.3V CMOS 16-BIT REGISTERED TRANSCEIVER 

PIN DESCRIPTION 
Pin Names Description 

xOEAB A·to·B Output Enable Input (Active LOW) 

xOEBA B-to-A Output Enable Input (Active LOW) 

xCEAB A-to-B Clock Enable Input (Active LOW) 

xCEBA B·to-A Clock Enable Input (Active LOW) 

xCLKAB A-to-B Clock Input 

xCLKBA B-to-A Clock Input 

xAx A·to·B Data Inputs or B·to-A 3-State Outputs 

xBx B-to-A Data Inputs or A-to-B 3-State Outputs 

3096 tbl 01 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage --0.5 to -0.5 to V 
with Respect to Vee + 0.5 Vee + 0.5 
GND 

TA Operating --40 to +85 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 

Current 
NOTES: 3096 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1,3) 

Inputs Outputs 

xCEAB xCLKAB xOEAB xAx xBx 

H X L X B(2) 

X L L X 8(2) 

L i L L L 

L i L H H 

X X H X Z 

NOTES: 3098 tbI 02 

1. A-to-B data flow is shown: B-to-A data flow is similar but uses, xCEBA, 
xCLKBA, and xOEBA. 

2. Level of B before the indicated steady-state input conditions were 
established. 

3. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
t = LOW-to-HIGH Transition 
Z = High-impedance 

CAPACITANCE (TA = +25°C f = 1 OMHz) , 

Symbol Parameter(1) Conditions Typ. 

CIN Input VIN =OV 3.5 
Cap_acitance 

CI/O 110 VOUT= OV 3.5 

Capacitance 
NOTE: 

Max. Unit 

6.0 pF 

8.0 pF 

3096 Ink 04 

1. This parameter is measured at characterization but not tested. 

8_10 3 



IDT5417 4FCT1639521 AlC 
3;3V CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 2 7V to 3 6V' Military' TA = -55°C to + 125°C Vcc = 2 7V to 3 6V , , 

Symbol Parameter Test Conditions(l) Min. Typ.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (I/O pins) 2.0 -

Vil Input LOW Level Guaranteed Logic LOW Level --0.5 -
(Input and 1/0 pins) 

IIH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -
Input HIGH Current (1/0 pins)(6) VI = Vee - -

III Input LOW Current (Input pins)(6) VI =GND - -
Input LOW Current (1/0 pins)(6) VI =GND - -

IOZH High Impedance Output Current Vee = Max. Vo= Vee - -
10Zl (3-State Output pins)(6) VO= GND - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 

100H Output HIGH Current Vee = 3.3V, VIN = VIH or Vll, Vo = 1.5V(3) -36 -60 

100l Output LOW Current Vee = 3.3V, VIN = VIH or Vll, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. IOH=-D.1mA Vec-0.2 -
VIN = VIH or Vil 10H=-3mA 2.4 3.0 

Vee = 3.0V 10H = -6mA MIL. 2.4(5) 3.0 
VIN = VIH or Vil 10H = -8mA COM'L. 

VOL Output LOW Voltage Vee = Min. 10l= 0.1mA - -
VIN = VIH or Vil 10l= 16mA - 0.2 

IOl=24mA - 0.3 

Vee = 3.0V 10l= 24mA - 0.3 
VIN = VIH or Vil 

los Short Circuit Current(4) Vee = Max., Vo=GND(3) -60 -135 

VH Input Hysteresis - - 150 

leel Quiescent Power Supply Current Vee = Max., COM'L. - 0.1 
leeH VIN = GND or Vee 

leez MIL. - 0.1 

NOTES: 

Max. Unit 

5.5 V 

Vce+0.5 

0.8 V 

±1 ~ 
±1 

±1 

±1 

±1 ~ 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 ~ 

100 
3096 Ink 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vee -O.6V at rated current. 
6. The test limit for this parameter is ±51lA at T A = -55°C. 

8.10 4 



IDT54J7 4FCT1639521 AlC 
3.3V CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. 

<lIce Quiescent Power Supply Vee = Max. VIN = Vee -0.6V(3) - 2.0 100 

IceD Dynamic Power Supply Current(4) Vee = Max., Outputs Open VIN= Vee - 60 100 
xOEAB or xOEBA = GND VIN= GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max., Outputs Open VIN = Vee - 0.6 1.0 
fep = 10MHz (xCLKAB) VIN =GND 
50% Duty Cycle 
xOEAB = xCEAB = GND 
xOEBA = Vee VIN = Vee -0.6V - 0.6 1.1 
One Bit Toggling VIN= GND 
fi= 5MHz 
50% Duty Cycle 

Vee = Max., Outputs Open VIN = Vee - 3.0 5.0(5) 

fcp= 10MHz (xCLKAB) VIN=GND 
50% Duty Cycle 
xOEAB = xCEAB = GND 
xOEBA = Vee VIN = Vee -a.6V - 3.0, 5.9(5) 

Sixteen Bits Toggling VIN= GND 
fi= 2.5MHz 
50% Duty Cycle 

NOTES: 
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3,3V, +25°C ambient. 
3, Per TIL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + ""cc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (ICCl, IccH and Iccz) 
""cc = Power Supply Current for a TIL High Input 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fl = Input Frequency 
Ni = Number of Inputs at fi 

8.10 

Unit 

~ 

JlAl 
MHz 

mA 

3096 Ibl 07 
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IDT54174FCT1639521A1C 
3.3V CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(5) 
FCT163952A FCT163952B FCT163952C 

Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Symbol Parameter . Condition(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. MinJ2) Max. MinJ2) Max. Unil 

tPLH Propagation Delay CL= SOpF 2.0 10.0 2.0 11.0 2.0 7.S 2.0 8.0 2.0 6.3 2.0 7.3 ns 
tPHL xCLKAB xCLKBA to xBx xAx RL= soon 
tPZH Output Enable Time 1.S 10.S 1.S 13.0 1.S 8.0 1.S 8.S 1.S 7.0 1.S 8.0 ns 
tPZL xOEBA xOEAB to xAx xBx 

tPHZ Output Disable Time 1.S 10.0 1.S 10.0 1.S 7.S 1.S 8.0 1.S 6.S 1.S 7.S ns 
tpLZ xOEBA xOEAB to xAx, xBx 

tsu Set-up Time HIGH or LOW 2.S - 2.S - 2.S - 2.S - 2.S - 2.S - ns 
xAx xBx to xCLKAB xCLKBA 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 1.S - 2.0 - 1.S - 1.S - ns 
xAx xBx to xCLKAB xCLKBA 

tsu Set-up Time HIGH or LOW 3.0 - 3.0 - 3.0 - 3.0 - 3.0 - 3.0 - ns 

xCEAB, xCEBA to xCLKAB, 

xCLKBA 

tH Hold Time HIGH or LOW 2.0 - 2.0 - 2.0 - 2.0 - 2.0 - 2.0 - ns 

xCEAB, xCEBA to xCLKAB, 

xCLKBA 

tw Pulse Width HIGH or LOW 3.0 - 3.0 - 3.0 - 3.0 - 3.0 - 3.0 - ns 
xCLKAB or xCLKBA(4) 

tSK(O) Output Skew(3) - O.S - O.S - O.S - O.S - O.S - O.S ns 

NOTES: 3096 tbl 08 

1. See lest circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Skew between any two outputs of the same package swnching in the same direction. This parameter is guaranteed by design. 
4. This parameter is guaranteed but not tested. 
5. Propagation Delays and Enable/Disabletimes are with Vee = 3.3V ±0.3V, Normal Range. ForVcc = 2.7Vto 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 

8.10 6 



IDT54/7 4FCT1639521 AlC 
3.3V CMOS 16-BIT REGISTERED TRANSCEIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

V OUT 

1-+<*~-lD.U.T. '-+0+---....--+ 

6V 

• Open 

I GND 
500n = 

50pF 500n 

3096 drw 05 Ic L 
R T 

SET-UP, HOLD AND RELEASE TIMES 

DATA 
INPUT xxtts~ 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL r 
SYNCHRONOUS CO 

PRESET 
CLEAR 

CLOCK ENABLE 
ETC. 
Zit' tsu--

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

tREM 

tH 

XXX-= 
3V 
1.5V 
OV tH 

XXx-

3V 
1.5V 
OV 

3V 
1.5V 
OV 

3V 
1.5V 
OV 

3096 drw 06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

OV 

3096 drw 08 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable High 

All Other tests Open 

DEFINITIONS: 3096 Ink 09 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=t ~ 15V PULSE -- . 

HIGH-LOW-HIGH '" -- 1.5V 
PULSE __ 

3096 drw 07 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3V 

VOL 

VOH OUTPUT SWITCH 
NORMALLY GND HIGH 

OV 

3096 drw 09 
NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH. 
2. Pulse Generator for All Pulses: Rate" 1 .0MHz; tF" 2.5ns; tR " 2.Sns. 
3. If Vee is below 3V, input voltage swings should be adjusted notto exceed 

Vee. 

8.10 7 



IDT5~4FCT1639521AJC 
3.3V CMOS 16-BIT REGISTERED TRANSCEIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT XX FCT X XXXX x x 
Temp. Range Drive Device Type Package Process 

~~Iank Commercial 
MIL-STD-883, Class B 

PV Shrink Small Outline Package (S056-1) 
'-----------l PA Thin Shrink Small Outline Package (S056-2; 

E CERPACK(E56-1) 

952A Non-Inverting 16-Bit Registered Transceiver 
'---------------1 952B 

952C 

L-----------------t 163 16-Bit 3.3Volt 

'--____________________ --{ 54 -55°C 10 +125°C 
74 -40°C to +85°C 

3096 drw 10 
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~ ~ 
3.3V CMOS OCTAL IDT54n4FCT32441A 

BUFFER/LINE DRIVER 

Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• ESD> 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP Packages 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7V to 3.6V, Extended Range 
• CMOS power levels (O.4~W typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

---

I"---. 1Y1 
V 

1A2 J ......... 
V 

1Y2 

J"... 
V 1A3 1Y3 

I"---. 
1Y4 

20E ---

I"---. 2Y1 
V 
I"---. 
V 

2A2 2Y2 

I"---. 
V 

2A3 2Y3 

2A4 i"-... 2Y4 

2779 drw 01 

The lOT logo is a registered trademar1< of Integrated Device Technology, Inc. 

DESCRIPTION: 
The FCT3244/ A octal buffer/line drivers are built using 

advanced dual metal CMOS technology. These high-speed, 
low-power buffers are designed to be used as memory data 
and address drivers, clock drivers, and bus-oriented transmit­
ter/receivers. The three-state controls are designed to oper­
ate these devices in a dual-nibble or single-byte mode. All 
inputs are designed with hysteresis for improved noise mar­
gin. 

PIN CONFIGURATIONS 

10E Vec 

1A1 20E 

2Y 4 1Y1 

1A2 P20-1 2A4 

2Y3 D20-1 1Y2 
8020-2 

1A3 & 2A3 

2Y2 8020-7 1Y3 

1A4 2A2 

2Y1 1Y4 

GND 2A1 

DIP/SOIC/SSOP 
TOP VIEW 2779 drw 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 
©1995 Integrated Device Technology, Inc. 8.11 DSc-463213 
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IDT54174FCT32441A 
3.3V CMOS OCTAL BUFFER/LINE DRIVER 

PIN DESCRIPTION 

Pin Names Description 

xOE 3-State Output Enable Inputs (Active LOW) 

xAx Data Inputs 

xYx 3-State Outputs 

2779 Ibl 01 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc + 0.5 Vcc+ 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 . W 

lOUT DC Output -60 to +60 -60 to +60 mA 
Current 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION T ABLE(1) 

In~uts Outputs 

xOE xAx xYx 

L L L 

L H H 

H X Z 
NOTE: 2779 Ibl 02 

1. H = HIGH Vonage Level 
X = Don't Care 
L = LOW Voltage Level 
Z = High Impedance 

CAPACITANCE (TA = +25°C, f = 1 OMHz) 

Symbol Parameter(l) Conditions Typ. 

GiN Input VIN =OV 3.5 
Capacitance 

GoUT Output VOUT=OV 4.0 
Capacitance 

Max. Unit 

6.0 pF 

8.0 pF 

NOTE: 2779 Ink 04 

1. This parameter is measured at characterization but not tested. 

NOTES: 2779 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation ofthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

2. Vee terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

B.ll 2 



IDT54n4FCT3244/A 
3.3V CMOS OCTAL BUFFER/LINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 2.7V to 3.6V; Military: TA = -55°C to +125°C, Vcc = 2.7V to 3.6V 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (I/O pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and I/O pins) 

IIH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -
Input HIGH Current (1/0 pins)(6) VI = Vee - -

IlL Input LOW Current (Input pins)(6) VI = GND - -
Input LOW Current (I/O pins)(6) VI = GND - -

10ZH High Impedance Output Current Vee = Max. Vo= Vee - -

10ZL (3-State Output pins)(6) Vo=GND - -

VIK Clamp Diode Voltage Vee = Min., liN = -1BmA - -0.7 

10DH Output HIGH Current Vee = 3.3V, VIN = VIH or VIL, vo = 1.5V(3) -36 -60 

10DL Output LOW Current Vee = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. 10H = -0.1mA Vee-0.2 -
VIN = VIH or VIL IOH=-3mA 2.4 3.0 

Vee = 3.0V 10H = -6mA MIL. 2.4(5) 3.0 
VIN = VIH or VIL 10H = -SmA COM'L. 

VOL Output LOW Voltage Vee = Min. IOL=0.1mA - -
VIN = VIH or VIL 10L= 16mA - 0.2 

10L= 24mA - 0.3 

Vee = 3.0V 10L= 24mA - 0.3 
VIN = VIH or VIL 

los Short Circuit Current(4) Vee = Max., Vo = GND(3) -60 -135 

VH Input Hysteresis - - 150 

IceL Quiescent Power Supply Current Vee = Max" COM'L. - 0.1 
leeH VIN = GND or Vee 

leez MIL. - 0.1 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25"C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vee -O.6V at rated current. 
6. The test limits for this parameter is ± 511A at TA = -55"C. 

8,11 

Max. Unit 

5.5 V 

Vee+0.5 

O.S V 

±1 ~ 
±1 

±1 

±1 

±1 IlA 

±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 ~ 

100 
2779 Ink 05 
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IDT54174FCT32441A 
3.3V CMOS OCTAL BUFFERILINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.l2) 

Ll.lee Quiescent Power Supply Current Vee = Max. VIN = Vee - 0.6V<3) - 2.0 

IceD Dynamic Power Supply Vee = Max. VIN = Vee - 60 
Current(4) Outputs Open VIN=GND 

SO% Duty Cycle 

xOE=GND 

One Input Toggling 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.6 

Outputs Open VIN=GND 

Ii = 10MHz 

SO% Duty Cycle VIN = Vee -O.6V - 0.6 
xOE=GND VIN=GND 

One Bit Toggling 

Vee = Max. VIN = Vee - 1.2 
Outputs Open VIN= GND 

Ii = 2.SMHz 

SO% Duty Cycle VIN = Vee -o.6V - 1.2 

xOE=GND VIN=GND 

Eight Bits Toggling 

NOTES: 
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + "'Icc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (lccL, IccH and Iccz) 
"'Icc = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH • 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
h = Input Frequency 
Ni = Number of Inputs at fi 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3) 

FCT3244 FCT3244A 

Max. 

30 

8S 

0.9 

0.9 

1.7(5) 

1.8(5) 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condltlon(1) Min.(2) Max. Min.(2) Max. Mln.(2) Max. Mln.(2) Max. 

tPLH Propagation Delay CL= SOpF 1.S 6.S 1.S 7.0 1.S 4.8 1.S S.l 

tPHL xAxto xYx RL=SOOQ 

tpzH Output Enable Time 1.S 8.0 1.S 8.S 1.S 6.2 1.S 6.S 

tPZL 

tPHZ Output Disable Time 1.S 7.0 1.S 7.S 1.S S.6 1.S S.9 

tPLZ 

Unit 

I!A 
IJ.AI 

MHz 

mA 

2779 tbl 06 

Unit 

ns 

ns 

ns 

NOTES: 2779\bI07 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Propagation Delays and Enable/Disable times are with Vcc = 3.3V ±0.3V, Normal Range. ForVcc = 2.7V to 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 

8.11 4 



IDT54/7 4FCT3244/ A 
3.3V CMOS OCTAL BUFFER/LINE DRIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

V OUT 

H-<::>-j-...--;D.U. T. H-o-r-.--.. 

50pF 

R T 

6V 

• Open 

I GND 
500n -= 

500n 

2779 drw03 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA XX{ Jt---v~~~ - 3V 

tsu - OV 
TIMING -----, - 3V 

INPUT 1.5V 

ASYNCHRONOUS CONTROL OV 
PRESET _ 3V 

CLEAR 1.5V 
ETC. - OV 

PRESET - ) - 3V 
SYNCHRONOUS CONzxtTROL 

CLEAR 1.5V 
CLOCK ENABLE tsu-- OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2779 drw 04 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 

OV 

2779 drw 06 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 

Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable High 

All Other tests Open 

DEFINITIONS: 2779 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW·HIGH·LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~ 1.5V 

1.5V 
'----

2779 drw 05 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.5V 

OV 

3V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY GND HIGH 
OV OV 

2779 drw07 

NOTES: 
1. Diagram shown for input Control Enable·LOW and input Control Disable· 

HIGH. 
2. Pulse Generator for All Pulses: Rate,; 1.0MHz; tF'; 2.5ns; tR ,; 2.5ns. 
3. II Vee is below3V, input voltage swings should be adjusted not to exceed 

Vee. 

8.11 5 
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IDT54174FCT32441A 
3.3V CMOS OCTAL BUFFERILINE DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT xx FCT 
Temp. Range 

xx 
Device Type 

x x 
Package Process 

y~lank 
P 
D 

~----------~so 

PY 

13244 
~------------------'13244A 

~ ______________________ ~13 

I 

~ __________________________________ ~J54 

174 

8.11 

Commercial 
MIL-STD-883, Class B 

Plastic DIP (P20-1) 
CERDIP (D20-1) 
Small Outline IC (S020-2) 
Shrink Small Outline Package (S020-7) 

Non-Inverting Octal Buffer/Line Driver 

3.3 Volt 

-55°C to +125°C 
-40°C to +85°C 

2779 drwOB 
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t g 3.3V CMOS OCTAL IDT54n4FCT3245/A 

BIDIRECTIONAL 
TRANSCEIVERS 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP Packages 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7V to 3.6V, Extended Range 
CMOS power levels (OAJlW typo static) 

• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

OIR 

OE 

A1 
B1 

A2 
B2 

A3 
B3 

A4 
B4 

As 
Bs 

A6 
B6 

A7 
B7 

Aa 
Ba 

2650 drw 01 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The FCT3245/A octal transceivers are built using ad­

vanced dual metal CMOS technology. These high-speed, 
low-power transceivers are ideal for synchronous communi­
cation between two busses (A and B). The direction control 
pin (DIR) controls the direction of data flow. The output enable 
pin (OE) overrides the direction control and disables both 
ports. All inputs are designed with hysteresis for improved 
noise margin. 

The FCT3245/A have series current limiting resistors. 
These offer low ground bounce, minimal undershoot, and 
controlled output fall times-reducing the need for external 
series terminating resistors. 

PIN CONFIGURATIONS 

OIR Vee 

A1 OE 

A2 B1 
A3 P20-1 B2 
A4 020-1 B3 

8020-2 
As 8020-7 B4 
A6 & Bs E20-1 
A7 B6 
Aa B7 

GND Ba 

DIP/SOIC/SSOP/CERPACK 
TOP VIEW 

INDEX rr: tl 

I~ 

"" 
'" .;( 15 

tl 
<I: > 

I 
2650 drw 02 

WWI ILl W 
3 2 Y 20 19 

_ ] 4 B1 A3 18 [ 

A4 = ] 5 17 [::: B2 

As = ] 6 L20-2 16[ B3 
A6 J7 15 [ B4 
A7 = ] 8 

14[ Bs 
9 10 11 12 13 
nnTlnl1 

.:;( Cl <XI " "' z C!l III III 
(9 

LCC 
TOP VIEW 2650 drw 03 

JULY 1995 

©1995 Integrated Device Technology, Inc. 8.12 DSC-423314 
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IDT54174FCT32451A 
3.3V CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION FUNCTION TABLE(1) 

Pin Names Description Inputs 

OE Output Enable Input (Active LOW) OE DIR Outputs 

DIR Direction Control Input L L Bus B Data to Bus A 

Ax Side A Inputs or 3-State Outputs L H Bus A Data to Bus B 

Bx Side B Inputs or 3-State Outputs H X High ZState 

2650 tbl 01 NOTE: 2650 tbl 02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
\lTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

\lTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee + 0.5 Vee + 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 
Current 

NOTES: 2650 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

1. H = HIGH Voltage Level 
L = LOW Vo~age Level 
X = Don~ Care 
Z = High Impedance 

CAPACITANCE (TA = +25°C f = 1 OM Hz) , 
Symbol Parameter(l) Conditions Typ. 

CIN Input VIN = OV 3.5 
Capacitance 

Gi/O 1/0 VOUT=OV 4.0 
Capacitance 

NOTE: 

Max. Unit 
6.0 pF 

8.0 pF 

2650 Ink 04 

1. This parameter is measured at characterization but not tested. 

8.12 2 



IDT5417 4FCT3245! A 
3.3V CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = -40°C to +85°C Vcc = 2 7V to 3 6V' Military' TA = -55°C to + 125°C Vcc = 2 7V to 3 6V , , , 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -

Input HIGH Level (1/0 pins) 2.0 -
Vll Input LOW Level Guaranteed Logic LOW Level -0.5 -

(Input and 1/0 pins) 

IIH Input HIGH Current (Input pins)(6) Vcc = Max. VI = 5.5V - -
Input HIGH Current (1/0 pins)(6) VI = Vcc - -

III Input LOW Current (Input pins)(6) VI = GND - -
Input LOW Current (1/0 pins)(6) VI = GND - -

lozH High Impedance Output Current Vce = Max. Vo= Vee - -

IOZl (3-State Output pins)(6) Vo=GND - -
VIK Clamp Diode Voltage Vce=Min., liN =-1BmA - --0.7 

10DH Output HIGH Current Vee = 3.3V, VIN = VIH or Vll, Vo = 1.5V(3) -36 -60 

IODl Output LOW Current Vee = 3.3V, VIN = VIH or Vll, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vce = Min. 10H = -0.1mA Vee-0.2 -
VIN = VIH or Vll IOH=-3mA 2.4 3.0 

Vee = 3.0V 10H = -6mA MIL. 2.4(5) 3.0 
VIN = VIH or Vll IOH = -BmA COM'L. 

VOL Output LOW Voltage Vee = Min. IOl=0.1mA - -

VIN = VIH or Vll 10l= 16mA - 0.2 

IOl= 24mA - 0.3 

Vee = 3.0V IOl= 24mA - 0.3 
VIN = VIH or Vll 

los Short Circuit Current(4) Vee = Max., Vo = GND(3) -60 -135 

VH Input Hysteresis - - 150 

leel Quiescent Power Supply Current Vee = Max., COM'L. - 0.1 
leeH VIN = GND or Vee 

leez MIL. - 0.1 

NOTES: 

Max. Unit 

5.5 V 

Vcc+0.5 

O.B V 

±1 IlA 
±1 

±1 

±1 

±1 IlA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 IlA 

100 

2650 Ink 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +2SoC ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vee -O.6V at rated current. 
6. The test limits for this parameter is ± S~A at TA = -55°C. 

8.12 3 



IDT54174FCT32451A 
3.3V CMOS OCTAl; BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. Typ.(2) 

~Iee Quiescent Power Supply Current Vee = Max. VIN = Vee - 0.6V(3) - 2.0 

IceD Dynamic Power Supply Vee = Max, VIN = Vee - 60 
Current(4) Outputs Open VIN =GND 

OE= DIR = GND 

One InputToggling 

50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.6 

Outputs Open VIN=GND 

Ii =10MHz 

50% Duty Cycle VIN = Vee -0.6V - 0.6 

OE= DIR =GND VIN=GND 

One Bit Toggling 

Vee = Max. VIN = Vee - 1.2 

Outputs Open VIN = GND 
Ii = 2.5MHz 

50% Duty Cycle VIN = Vee -O,6V - 1.2 

OE= DIR =GND VIN = GND 

Eight Bits Toggling 

NOTES: 
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25"C ambient. 
3. ,Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + !iNPUTS + IDYNAMIC 

Ic = Icc + ~Icc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (lccL. IccH and Iccz) 
~Icc = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
t, = Input Frequency 
Ni = Number of Inputs at fi 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3) 
FCT3245 FCT3245A 

Max. 

30 

85 

0.9 

0.9 

1.7(5) 

1.8(5) 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Min.(2) Max. Min,(2) Max. 

tPLH Propagation Delay CL= 50pF 1.5 7.0 1.5 7.5 1.5 4.6 1.5 4.9 

tPHL AtoB BtoA RL= soon 
tPZH Output Enable Time 1.5 9.5 1.5 10.0 1.5 6.2 1.5 6.5 

tPZL OEtoA orB 

tPHZ Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.0 1.5 6.0 
tpLZ OEtoAorB 

tPZH Output Enable Time 1.5 9.5 1.5 10.0 1.5 6.2 1.5 6.5 

tPZL DIR to A or B(4) 

tPHZ Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.0 1.5 6.0 
tpLZ DIR to A or B(4) 

Unit 

!lA 
JlA/ 
MHz 

mA 

2650 tbl 06 

Unit 

ns 

ns 

ns 

ns 

r--
ns 

NOTES: 2650 tbl 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Propagation Delays and Enable/Disabletimes are with Vcc= 3.3V ±D.3V, Normal Range. ForVcc= 2.7Vto 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 
4. This parameter is guaranteed but not tested. 

8.12 4 



IDT54174FCT3245/A 
3.3V CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

V OUT 

1--+<:>+-.---1 D. U. T. 1-+0+-.---. 

6V 

• Open 

I GND 
500n = 

50pF 500n Ic L 
R T 

2650 drw04 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ZX!'7't'7""Ir--SSl--....... k'7't'''7'i::'7 - 3V 

tsu - OV 
TIMING ------.., - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. OV 
SYNCHRONOUS CONZ&;tTROL _ 3V 

PRESET J 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2650 drw05 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

OV 

2650 dlW 07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 

Test Switch 

Open Drain 

Disable Low 6V 

Enable Low 

Disable High 
GND 

Enable High 

All Other tests Open 

DEFINITIONS: 2650 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW.HIGH.LOW=t ~ 15V PULSE -- . 

HIGH-LOW-HIGH IW __ 1.5V 
PULSE __ 

2650 drw 06 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3V 

VOL 
--!tPZH 

OUTPUT 
VOH 

SWITCH 
NORMALLY GND 

HIGH 
OV OV 

NOTES: 2650 drw 08 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH. 

2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF ,;; 2.5ns; tR ,;; 2.5ns. 
3. If Vee is below 3V. input voltage swings should be adjusted notto exceed 

Vee. 

8.12 5 
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IDT54174FCT3245JA 
3.3V CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS MILITARY AND COMMERCIAL TEMPERATURE .RANGES 

ORDERING INFORMATION 

IDT xx 
"'Te""'m=-p,... .... R~an::-g,.,.e 

FCT X xx x x 
Family Device Type Package Process 

LI~lank 

P 
D 

~----------~SO 

PY 

3245 
~--------------------~3245A 

L---------------------------~3 

L-______________________________________ ~54 

74 

8.12 

Commercial 
MIL-STD-883, Class B 

Plastic DIP (P20-1) 
CERDIP (D20-1) 
Small Outline IC (S020-2) 
Shrink Small Outline Package (S020-7) 

Non-Inverting Octal Bidirectional Transceiver 

3.3Volt 

-55°C to +125°C 
-40°C to +85°C 

2650 drw 09 
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~ g 3.3V CMOS OCTAL IDT5417 4FCT35731 A 

TRANSPARENT ADVANCE INFORMATION 

LATCHES 
Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP Packages 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7V to 3.6V, Extended Range 
• CMOS power levels (O.4!1W typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

PIN CONFIGURATION 

OE vcc 

Do 2 19 00 

01 3 
P20-1 

18 01 
02 4 020-1 17 02 

03 5 S020-2 16 03 

D4 6 & 15 04 

Os 7 
S020-7 

14 Os 

Os 8 13 Os 

07 9 12 07 

GNO 10 11 LE 

DIP/sOIC/SSOP 3093 drw 02 

TOP VIEW 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION: 
The FCT35731 A are octal transparent latches built using an 

advanced dual metal CMOS technology. 
These octal latches have 3-state outputs and are intended 

for bus oriented applications. The flip-flops appear transpar­
ent to the data when Latch Enable (LE) is HIGH. When LE is 
LOW, the data that meets the set-up time is latched. Data 
appears on the bus when the Output Enable (OE) is LOW. 
When OE is HIGH, the bus output is in the high-impedance 
state. 

FUNCTION TABLE (1) 

Inputs 

ON LE 

H H 

L H 

X X 
NOTE: 
1. H = HIGH Voltage Level 

X = Don't Care 
L = LOW Voltage Level 
Z = High Impedance 

7 

3093 drw 01 

Outputs 

OE ON 

L H 

L L 

H Z 
3093 tbt 02 

DEFINITION OF FUNCTIONAL TERMS 

Pin Names OescriDtion 

ON Oata Inputs 

LE Latch Enable Input (Active HIGH) 

OE Output Enable Input (Active LOW) 

ON 3-State Outputs 

ON Complementary 3-State Outputs 

3093 tbl 03 

AUGUST 1995 
©1995 Integrated Device Technology, Inc. 8.13 DSC-4648/1 
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IDT54174FCT357313573A 
a:av CMOS OCTAL TRANSPARENT LATCHES 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee + 0.5 Vee + 0.5 
GND 

TA Operating -40 to +85 -55 to +125 DC 

Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 DC 

Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 
Current 

NOTES: 3093 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating condttions for ex­
tended periods may affect reliability. 

2. Vcc tenninals. 
3. Input terminals. 
4. Output and I/O terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA = +25DC, f = 1.0MHz) 

Symbol Parameter(I) Conditions Typ. Max. Unit 

CIN Input VIN =OV 3.5 6.0 pF 

Capacitance 

GoUT Output VOUT= OV 4.0 8.0 pF 

Capacitance 
NOTE: 3093 Ink 04 

1. This parameter is measured at characterization but not tested. 

8.13 2 



IDT54174FCT3573/3573A 
3.3V CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40DC to +85DC, Vcc = 2.7V to 3 6V' Military' TA = -55DC to +125D C Vcc = 2 7V to 3 6V , , 

Symbol Parameter Test Conditions(l) Min. TVp.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (1/0 pins) 2.0 -

Vil Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and 1/0 pins) 

IiH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -
Input HIGH Current (1/0 pins)(6) VI = Vee - -

III Input LOW Current (Input pins)(6) VI= GND - -

Input LOW Current (1/0 pins)(6) VI=GND - -
10ZH High Impedance Output Current Vee = Max. Vo= Vee - -
10Zl (3-State Output pins)(6) VO= GND - -
VIK Clamp Diode Voltage Vee = Min., liN =-1SmA - -0.7 

10DH Output HIGH Current Vee = 3.3V, VIN = VIH or Vll, Vo = 1.5V(3) -36 -60 

10Dl Output LOW Current Vee = 3.3V, VIN = VIH or Vll, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. IOH=-0.1mA Vee-0.2 -
VIN = VIH or Vil 10H = -3mA 2.4 3.0 

Vee = 3.0V 10H = -6mA MIL 2.4(5) 3.0 
VIN = VIH or Vil 10H = -SmA COM'L. 

VOL Output LOW Voltage Vee = Min. IOl=0.1mA - -
VIN = VIH or Vil 10l= 16mA - 0.2 

IOl=24mA - 0.3 

Vee = 3.0V 10l= 24mA - 0.3 
VIN = VIH or Vil 

los Short Circuit Current(4) Vee = Max., Vo = GND(3) -60 -135 

VH Input Hysteresis - - 150 

Icel Quiescent Power Supply Current Vee = Max., COM'L - 0.1 
leeH VIN = GND or Vee 
leez MIL - 0.1 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vcc -O.6V at rated current. 
6. The test limits for this parameter is ± 5~A at TA = -55°C. 

8.13 

Max. Unit 
5.5 V 

Vee+0.5 

O.S V 

±1 f.lA 
±1 

±1 

±1 

±1 f.lA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 f.lA 

100 

3093 Ink 05 
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IDT5417 4FCT357313573A 
3.3V CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditlons(1) Min. Typ.(2) 

Alec Quiescent Power Supply Current Vee = Max. VIN = Vee - 0.Sy(3) 

IceD Dynamic Power Supply Vcc= Max. VIN = Vee 
Current(4) Outputs Open VIN= GND 

OE=GND 
One InputToggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee 

Outputs Open VIN=GND 

Ii =10MHz 

50% Duty Cycle VIN = Vee -O.SV 

OE=GND VIN=GND 
LE=VCC 
One Bit Toggling 

Vee = Max. VIN = Vee 
Outputs Open VIN=GND 
Ii = 2.5MHz 
50% Duty Cycle VIN = Vee -O.SV 
OE=GND VIN= GND 
LE = Vee 
Eight Bits Toggling 

NOTES: 
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limns are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPllTS + IDYNAMIC 

Ic = Icc + "'Icc DHNT + !CCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (lccL. ICCH and Iccz) 
"'Icc = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
h = Input Frequency 
Ni = Number of Inputs at fi 

8.13 

Max. Unit 

IlA 
JJ.A/ 
MHz 

rnA 

3093 tbl 06 
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IDT54174FCT3573/3573A 
3.3V CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3) 
FCT3573 FCT3573A 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Conditions(1) MinP) Max. Min.(2) Max. Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 8.0 1.5 8.5 1.5 5.2 1.5 5.6 ns 
tPHL DN to ON RL= 500n 

tPLH Propagation Delay 2.0 13.0 2.0 15.0 2.0 8.5 2.0 9.8 ns 

tPHL LE to ON 

tPZH Output Enable Time 1.5 12.0 1.5 13.5 1.5 6.5 1.5 7.5 ns 
tPZL 

tPHZ Output Disable Time 1.5 7.5 1.5 10.0 1.5 5.5 1.5 6.5 ns 
tpLZ 

tsu Set-up Time HIGH 2.0 - 2.0 - 2.0 - 2.0 - ns 

or LOW, DN to LE 

tH Hold Time HIGH 1.5 - 1.5 - 1.5 - 1.5 - ns 

or LOW, DN to LE 

tw LE Pulse Width 6.0 - 6.0 - 5.0 - 6.0 - ns 

HIGH 

NOTES: 3093 tbl 07 

1. See test circuit and wavefonns. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Propagation Delays and Enabla/Disable times are with Vcc=3.3V ±0.3V, Normal Range. ForVcc= 2.7Vto 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 

8.13 5 



IDT54174FCT357313573A 
3.3VCMOS OCTAL TRANSPARENT LATCHES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

6V 

• Open 

I GND 
5000 = 

3093 drw 03 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA xxt..,.....7""f--IJ'~--d-~~'""" - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONZ&tTROL _ 3V 

PRESET J 
CLEAR 1.5V 

CLOCK ENABLE tsu - OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3093 drw04 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

OV 

3093 drw 06 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable HiQh 

All Other tests Open 

DEFINmONS: 3093 Ink 08 

CL= Load capacHance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=t ~ 15V PULSE -- . 

HIGH-LOW-HIGH _ OW __ 1.5V 
PULSE __ 

3093 drw05 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.5V 

OV 

3V 

VOL 

VOH OUTPUT SWITCH NORMALLY GND HIGH 
OV OV 

3093 drw07 
NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH. 
2. Pulse Generator for All Pulses: Rate :s; 1.0MHz; tF :s; 2.5ns; tR :s; 2.5ns. 
3. If Vee is below 3V. input voltage swings should be adjusted not to exceed 

Vee. 

8.13 6 



IDT54n4FCT3573/3573A 
3.3V CMOS OCTAL TRANSPARENT LATCHES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

xx lOT 
"FTe-:-m=p.-;R""a:-:n:-:g-:-e 

FCT x xx x x 
Family Device Type Package Process 

y~lank 
P 
o L..-------I SO 

PY 

1573 
L..---------------------41573A 

~------------------------~13 I 

~ __________________________________ ~154 

174 

8.13 

Commercial 
MIL-STO-883. Class B 

Plastic DIP (P20-1) 
CEROIP (020-1) 
Small Outline IC (S020-2) 
Shrink Small Outline Package (S020-7) 

Non-Inverting Octal Transparent Latch 

3.3 Volt 

-55°C to + 125°C 
-40°C to +85°C 

3093 drw 08 

7 



~ ~ 
3.3V CMOS OCTAL D IDT54n4FCT35741A 

REGISTERS (3-STATE) ADVANCE INFORMATION 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP Packages 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±O.3V, Normal Range or 

Vee = 2.7V to 3.6V, Extended Range 
• CMOS power levels (O.4j.lW typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class 8 

FUNCTIONAL BLOCK DIAGRAM 

PIN CONFIGURATION 

OE Vcc 

Do 2 19 00 

01 3 18 01 
D2 4 P20-1 17 02 

D3 5 020-1 16 03 

D4 6 5020-2 
& 

15 04 

Os 7 5020-7 14 Os 

Os 8 13 06 

07 9 12 07 

GNO 10 11 CP 

DIP/SOIC/SSOP 
TOP VIEW 

3095 drw02 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The FCT357 41 A are 8-bit registers built using an advanced 

dual metal CMOS technology. These registers consist of 
eight D-type flip-flops with a buffered common clock and 
buffered 3-state output control. When the output (OE) input is 
LOW, the eight outputs are enabled. When the OE input is 
HIGH, the outputs are in the high-impedance state. 

Input data meeting the set-up and hold time requirements 
of the D inputs is transferred to the 0 outputs on the LOW-to­
HIGH transition of the clock input. 

3095 drwOl 

PIN DESCRIPTION 
Pin Names DescriDtion 

ON D flip-flop data inputs 

CP Clock Pulse for the register. Enters data on 
LOW-to-HIGH transition. 

ON 3-state outputs. (true) 

ON 3-state outputs, (inverted) 

OE Active LOW 3-state Output Enable input 
3095 tbl 0 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995 
©1995lntegrated Device Technology. Inc. 8.14 



IDT54174FCT357413574A 
3.3V CMOS OCTAL D REGISTERS (3-STATE) 

FUNCTION TABLE (1) 

Function OE 

HI-Z H 
H 

LOAD L 
REGISTER L 

H 
H 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 
NC = No Change 

Inputs 

CP 

L 
H 
i 
i 
i 
i 

t = LOW-to-HIGH transition 

ON 

X 
X 
L 
H 
L 
H 

Outputs Internal 

ON ON 

Z NC 
Z NC 

L H 
H L 
Z H 
Z L 

3095 tbl 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vcc + 0.5 Vcc + 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 

Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 

Temperature 

Pr Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +60 -60 to +60 mA 

Current 
CAPACITANCE (TA = +25°C, f = 1.0MHz) NOTES: 3095 Ink 03 

Svmbol Parameter(1) Conditions 

GIN Input VIN =OV 

Capacitance 

GoUT Output VOUT= OV 

Capacitance 

Tvp. Max. 

3.5 6.0 

4.0 8.0 

Unit 

pF 

pF 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

2. Vee terminals. 
NOTE: 3095 tbl 04 3. Input terminals. 
1. This parameter is measured at characterization but not tested. 4. Output and I/O terminals. 
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IDT5417 4FCT357 4/357 4A 
3.3V CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C Vcc = 2 7V to 3 6V' Military' TA = -55°C to +125°C Vcc = 2 7V to 3 6V , , , 

Symbol Parameter Test Conditions(1) Min. Typ.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (I/O pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and I/O pins) 

IIH Input HIGH Current (Input pins)(6) Vcc = Max. VI = 5.5V - -
Input HIGH Current (I/O pins)(6) VI = Vee - -

ilL Input LOW Current (Input pins)(6) VI = GND - -
Input LOW Current (I/O pins)(6) VI =GND - -

IOZH High Impedance Output Current Vee = Max. Vo= Vce - -
IOZL (3-State Output pins)(6) VO= GND - -
VIK Clamp Diode Voltage Vcc = Min., liN = -1SmA - -{J.7 

IOOH Output HIGH Current Vce = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) -36 -60 

100L Output LOW Current Vee = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. IOH=-0,1mA Vce-0.2 -
VIN = VIH or VIL IOH=-3mA 2.4 3.0 

Vee = 3.0V 10H = -6mA MIl. 2.4(5) 3.0 
VIN = VIH or VIL 10H = -SmA COM'l. 

VOL Output LOW Voltage Vee = Min. IOL=0.1mA - -
VIN = VIH or VIL IOL= 16mA - 0.2 

IOL=24mA - 0.3 

Vee = 3.0V IOL=24mA - 0.3 
VIN = VIH or VIL 

los Short Circuit Current(4) Vee = Max., Va = GND(3) -60 -135 

VH Input Hysteresis - - 150 

ICCL Quiescent Power Supply Current Vee = Max., COM'l. - 0.1 
leeH VIN = GND or Vec 

lecz MIl. - 0.1 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vcc -{).6V at rated current. 
6. The test limits for this parameter is ± 5~A at TA= -55'C. 

8.14 

Max. Unit 

5.5 V 

Vcc+0.5 

O.S V 

±1 ~ 
±1 

±1 

±1 

±1 ~ 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 ~ 

100 
3095 Ink 05 
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IDT5~4FCT357~3574A 

3.3V CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
SYmbol Parameter Test Conditions(1) Min. TYD.(2) 

Alec Quiescent Power Supply Current Vee = Max. VIN = Vee -C.Sy(3) 

IceD Dynamic Power Supply Vee = Max. VIN= Vee 
Current(4) Outputs Open VIN=GND 

OE=GND 
50% Duty Cycle 
One Input TOQQlinQ 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee 
Outputs Open VIN=GND 
lep= 10MHz 
50% Duty Cycle 

OE=GND VIN = Vee -C.SV 
Ii = 5MHz VIN=GND 
50% Duty Cycle 
One Bit TogQling 

Vee = Max. VIN = Vee 
Outputs Open VIN=GND 
lep= 10MHz 
50% Duty Cycle 

OE=GND VIN = Vee -C.SV 
Ii =2.5MHz VIN=GND 
50% Duty Cycle 
EiQht Bits TOQQlinQ 

NOTES: 
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but nottested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + 81cc DHNT + ICCD (fcpNcp/2 + fiNi) 
Icc = Quiescent Current (Iccl, IccH and Iccz) 
81cc = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
~ = Input Frequency 
Ni = Number of Inputs at fi 

8.14 

Max. Unit 

mA 

JlA/ 
MHz 

mA 

3095 tbl 06 
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IDT54174FCT3574/3574A 
3.3V CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3) 

FCT3574 FCT3574A 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(l) Min.(2) Max. Min.(2) Max. Min.<2) Max. MinP) Max. Unit 

tPLH Propagation Delay CL = SOpF 2.0 10.0 2.0 11.0 2.0 6.5 2.0 7.2 ns 
tPHL CPto ON(3) RL= 500n 

tPZH Output Enable Time 1.5 12.5 1.5 14.0 1.5 6.5 1.5 7.5 ns 
tPZL 

tPHZ Output Disable Time 1.5 8.0 1.S 8.0 1.5 5.5 1.5 6.5 ns 
tpLZ 

tsu Set-up Time HIGH 2.0 - 2.0 - 2.0 - 2.0 - ns 

or LOW, DN to CP 

tH Hold Time HIGH 1.5 - 1.5 - 1.5 - 1.5 - ns 

or LOW DN to CP 

tw CP Pulse Width 7.0 - 7.0 - 5.0 - 6.0 - ns 

HIGH or LOW 
NOTES: 3095 tbl 07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Propagation Delays and Enable/Disable times are with Vee :3.3V±0.3V, Normal Range. For Vee : 2.7Vto 3.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 
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IDT54n4FCT357413574A 
3.3V CMOS OCTAL D REGISTERS (3-STATE) 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

~:>+-....... ---lD.U.T. H-Cl-t_--.. 

R T 

SET-UP, HOLD AND RELEASE TIMES 

6V 

3095 drw 03 

DATA 
INPUT xxtts~ XXX-= 

3V 
1.5V 
ov 
3V 
1.5V 
ov 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL r 
SYNCHRONOUS CO 

PRESET 
CLEAR 

CLOCK ENABLE 
ETC. 

ZitI 
tsu--

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

tREM 

tH 

tH 

3V 
1.5V 
ov 

XXX-: 
3V 
1.5V 
ov 

3095 drw04 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

3095 drw06 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 

Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable High 

All Other tests Open 

DEFINITIONS: 30951nkOB 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

L~~IGH-WW =t ~ PULSE --

HIGH-L~-HIGH .. --
PULSE 

1.5V 

1.5V 

3095 srw as 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.5V 

OV 

3V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY GND HIGH 
OV OV 

3095 drw07 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH. 
2. Pulse Generator for All Pulses: Rate S 1.0MHz; tF S 2.5ns; tA S 2.5ns. 
3. If Vee is below 3V. input voltage swings should be adjusted not to exceed 

Vee. 

8.14 6 
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IDT5417 4FCT357 4/357 4A 
3.3V CMOS OCTAL D REGISTERS (3-STATE) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT xx FCT 
TTe:":m:-:p:-. "'R:-:an:":g"'e 

x xx 
Family Device Type 

x x 
Package Process 

y~lank 
P 
D L...--------l SO 

PY 

1..-________ ---l1574 

I 574A 

~--____________________ ~13 

I 

L...-___________________________________ --l154 

174 

8.14 

Commercial 
MIL-STD-883, Class B 

Plastic DIP (P20-1) 
CERDIP (D20-1) 
Small Outline IC (S020-2) 
Shrink Small Outline Package (S020-7) 

Non-Inverting Octal D Register 

3.3 Volt 

-55°C to +125°C 
-40°C to +85°C 

3095 drw 08 
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~ g 3.3V CMOS 10-BIT IDT5417 4FCT3827 AlB 

BUFFERS 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• 25 mil Center SSOP Packages 
• Extended commercial range of -40°C to +85°C 
• Vee = 3.3V ±0.3V, Normal Range or 

Vee = 2.7V to 3.6V, Extended Range 
• CMOS power levels (O.4J..lW typo static) 
• Rail-to-Rail output swing for increased noise margin 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

Yo Y1 Y2 Y3 Y4 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

Y5 

DESCRIPTION: 
The FCT3827 AlB 10-bit bus drivers are built using an 

advanced dual metal CMOS technology. These high speed, 
low power buffers are ideal for high-performance bus interface 
buffering for wide data/address paths or buses carrying parity. 
The 10-bit buffers have NAND-ed output enables for maxi­
mum control flexibility. 

All of the FCT3827 high performance interface compo­
nents are designed for high-capacitance load drive capability, 
while providing low-capacitance bus loading at both inputs 
and outputs. 

Ye Y7 Ya Y9 

3092 drw 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995 
©1995 Integrated Device Technology, Inc. 8.15 DSC-4851/-
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IDT54174FCT3827 AlB 
3.3V CMOS OCTAL BUFFERS 

PIN CONFIGURATIONS 

OE1 
Do 
D1 
D2 
D3 
D4 
Os 
Os 
D7 
Os 
[)g 

GND 

DIP/SOIC/SSOP/QSOP 

TOP VIEW 

Vee 
Vo 
V1 
V2 
V3 

V4 
Y5 
V6 
V7 
Va 

V9 
OE2 

3092 drw02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Ratin!! Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +4.S -0.5 to +4.S V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to -0.5 to V 
with Respect to Vee + 0.5 Vee + 0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -S5 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -S5 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -SO to +SO -SO to +SO mA 
Current 

NOTES: 3092 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 
Names 110 Description 

OEI I When both are LOW the outputs are 
enabled. When either one or both are 
HIGH the outputs are Hiah Z. 

DI I 10-bit data input. 

VI 0 10-bit data output. 
3092 tbl 01 

FUNCTION TABLE(1) 
Inputs Output 

OE1 OEl 01 VI Function 

L L L L Transparent 
L L H H 

H X X Z Three-State 

X H X Z 
NOTE: 3092 tbl 02 

1. H = HIGH Voltage Level 
X = Don't Care 
L = LOW Voltage Level 
Z = High Impedance 

CAPAC IT ANCE (T A = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. 

CIN Input VIN = OV 3.5 
Capacitance 

GoUT Output VOUT= OV 4.0 
Capacitance 

Max. Unit 

6.0 pF 

8.0 pF 

NOTE: 3092 Ink 04 

1. This parameter is measured at characterization but not tested. 

8.15 2 



IDT54174FCT3827 AlB 
3.3V.CMOS OCTAL BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = -40°C to +85°C, Vcc = 2 7V to 3 6V' Military' TA = -55°C to +125°C Vcc = 2 7V to 3 6V , , 

Symbol Parameter Test Conditions(1) Min. TypJ2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (I/O pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and I/O pins) 

IIH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -

Input HIGH Current (I/O pins)(6) VI = Vee - -
IlL Input LOW Current (Input pins)(6) VI=GND - -

Input LOW Current (I/O pins)(6) VI=GND - -

10lH High Impedance Output Current Vee = Max. Vo= Vee - -
lOlL (3-State Output pins)(6) Vo= GND - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -(J.7 

IOOH Output HIGH Current Vee = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) -36 -80 

IOOL Output LOW Current Vee = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. IOH=-0.1mA Vec-O.2 -
VIN = VIH or VIL IOH=-3mA 2.4 3.0 

Vee = 3.0V 10H = -8mA MIL. 2.4(5) 3.0 
VIN = VIH or VIL 10H = -SmA COM'L. 

.VOL Output LOW Voltage Vee = Min. IOl=0.1mA - -
VIN = VIH or Vil 10L= 16mA - 0.2 

IOL= 24mA - 0.3 

Vee = 3.0V 10l= 24mA - 0.3 
VIN = VIH or Vil 

los Short Circuit Current(4) Vee = Max., Vo = GND(3) -60 -135 

VH Input Hysteresis - - 150 

leel Quiescent Power Supply Current Vee = Max., COM'L. - 0.1 
leeH VIN = GND or Vee 

leel MIL. - 0.1 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vec = 3.3V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vee -O.6V at rated current. 
6. The test limits for this parameter is ± 5~ at TA = -55 'C. 

8.15 

Max. Unit 

5.5 V 

Vee+0.5 

0.8 V 

±1 IJA 
±1 

±1 

±1 

±1 IJA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

-240 mA 

- mV 

10 IJA 

100 
30921nk 05 
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IDT54174FCT3827 AlB 
3.3V CMOS OCTAL BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
Svmbol Parameter Test Conditions(l) Min. TVD.(2) 

Alec Quiescent Power Supply Current Vee = Max. VIN = Vee -O.6V(3) - 2.0 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 60 
Outputs Open VIN= GND 
OEl = OE2 = GND 
One Input Toggling 

50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.6 

Outputs Open VIN =GND 
li= 10MHz 

50% Duty Cycle VIN = Vee -0.6V - 0.6 

OEl = OE2 = GND VIN =GND 
One Bit Toggling 

Vee = Max. VIN = Vee - 1.5 
Outputs Open VIN =GND 

Ii = 2.5MHz 

50% Duty Cycle VIN = Vee -C.6V - 1.5 

OEl = OE2 = GND VIN =GND 
Ten Bits Toggling 

NOTES: 
1. For cond~ions shown as max. or min., use appropriate value specHled under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Ice formula. These lim~s are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Ice + alcc DHNT + IceD (fcpNcp/2 + fiNi) 
Ice = Quiescent Current (Iccl. IccH and Iccz) 
alce = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
IceD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fi = Input Frequency 
NI = Number of Inputs at Ii 

8.15 

Max. Unit 

30 IIA 
85 IlAI 

MHz 

0.9 rnA 

0.9 

2.1(5) 

2.3(5) 

3092 Ibl 06 
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IDT54f74FCT3827 AlB 
3.3V CMOS OCTAL BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3) 
FCT3827A FCT3827B 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(·) Max. Min.(·) Max. MinJ2) Max. MinJ') Max. Unit 

tPLH Propagation Delay CL = 50pF 1.5 8.0 1.5 9.0 1.5 5.0 1.5 6.5 ns 
tPHL DltoYI RL= 500n 

CL = 300pF(3) 1.5 15.0 1.5 17.0 1.5 13.0 1.5 14.0 
RL= 500n 

tPZH Output Enable Time CL= 50pF 1.5 12.0 1.5 13.0 1.5 8.0 1.5 9.0 ns 
tPZL OEIto YI RL= 500n 

CL = 300pF(3) 1.5 23.0 1.5 25.0 1.5 15.0 1.5 16.0 
RL= 500n 

tPHZ Output Disable Time CL = 5pF(3) 1.5 9.0 1.5 9.0 1.5 6.0 1.5 7.0 ns 
tpLZ OStoYI RL= 500n 

CL= 50pF 1.5 10.0 1.5 10.0 1.5 7.0 1.5 8.0 
RL= 500n 

NOTES: 3092tbl07 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. Propagation Delays and Enable/Disable times are with Vee =3.3V ±0.3V, Normal Range. ForVec = 2.7Vt03.6V, Extended Range, all Propagation Delays 

and Enable/Disable times should be degraded by 20%. 

8.15 5 



IDT5~4FCT3827AJB 

;3.3V CMOS OCTAL BUFFERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

V OUT 

1-+<>+-...--1 D.U.T. 1-+0+--.---. 

6V 

• Open 

500n I GND 

50pF 
1i 500n 
.lC L 

R T 

3092 drw 03 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA xxt...,..,."7""I7--SIt--....,~ .............. 7 - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET ~-~rtr-""l hl--v""O~~ - 3V 
SYNCHRONOUS CONzxtTROL 

CLEAR 1.5V 
CLOCK ENABLE tsu - OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3092 drw04 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3092 drw 06 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 

Disable Low 6V 
Enable LoW 

Disable High 
GND 

Enable Hiah 

All Other tests Open 

DEFINITIONS: 3092 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

l~-HIG~lOW =t-~ PULSE --

HIGH-l~-HIGH _ OW __ 
PULSE 

1.5V 

1.5V 

3092 drw05 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.5V 

OV 

3V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY GND HIGH 
OV OV 

3092 drw07 
NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH. 
2. Pulse Generator for All Pulses: Rate:;; 1.0MHz; tF :;; 2.5ns; tR :;; 2.5ns. 
3. If Vee is below 3V. input voltage swings should be adjusted not to exceed 

Vee. 

8.15 6 



IDT54174FCT3827 AlB 
3.3V CMOS OCTAL BUFFERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT XX FCT 
Temp. Range 

X 
Family 

XX 
Device Type 

X x 
Package Process 

y~lank 
P 
D 

~----------~SO 

PY 
Q 

~ ____________________ ~827A 

827B 

~--------------------------~3 

~ ______________________________________ ~54 

74 

8.15 

Commercial 
MIL-STD-883, Class B 

Plastic DIP (P24-1) 
CERDIP (D24-1) 
Small Outline IC (S024-2) 
Shrink Small Outline Package (S024-7) 
Quarter-size Small Outline Package (S024-8) 

Non-Inverting 10-Bit Buffer 
Inverting 10-Bit Buffer 

3.3 Volt 

-55°C to +125°C 
-40°C to +85°C 

3092 drw 08 
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~ I;) FAST CMOS 1S-BIT IDT54n4FCT164245T 

BIDIRECTIONAL 
'q 3.3V TO 5V TRANSLATOR 

Integrated Device Technology, Inc. 

FEATURES: 
• O.S MICRON CMOS Technology 
• Bidirectional interface between 3.3V and SV busses 
• Control inputs can be driven from either 3.3V 

or SV circuits 
• ESD >2000V per MIL-STD-883, Method 301S; 

>200V using machine model (C = 200pF, R = 0) 
• 2S MIL Center SSOP and Cerpack Packages 
• Extended commercial range of -40°C to +8SoC 
• VCCl = SV ±10%, VCC2 = 2.7V to 3.6V 
• High drive outputs (-32mA IOH, 64mA IOL) on SV port 
• Power-off disable on both ports permits "live insertion" 
• Typical VOLP (Output Ground Bounce) < 0.9V at 

VCCl = SV, VCC2 = 3.3V, TA = 2SoC 

FUNCTIONAL BLOCK DIAGRAM 

10lR 

10E 

lAl 
181 

1A2 
182 

lA3 

183 
I--cc 1A4 
0 
e... 184 
> 
C') lAs C'i 

185 

lAB 
186 

lA7 
187 

lAB 
18B 

2555 drw 01 

The IDT logo Is a registered trademark of Integrated Device Technology, inc. 

I--cc 
0 
0... 

> 
LO 

DESCRIPTION: 
The FCT16424ST 16-bit 3.3V-to-SV translator is built 

using advanced dual metal CMOS technology. This high­
speed, low-power transceiver is designed to interface be­
tween a 3.3V bus and a SV bus in a mixed 3.3V/SV supply 
environment. This enables system designers to interface TTL 
compatible 3.3V components with SV components. The 
direction and output enable controls operate these devices as 
either two independent 8-bit transceivers or one 16-bit trans­
ceiver. The A.port interfaces with the 3.3V bus; the B port 
interfaces with the SV bus. The direction control (xDIR) pin 
controls the direction of data flow. The output enable (xOE) 
overrides the direction control and disables both ports. These 
control signals can be driven from either 3.3V or SV devices. 

The FCT16424ST is ideally suited for driving high capaci­
tance loads and low impedance backplanes. The output 
buffers are designed with Power-Off Disable capability to 
allow "hot insertion" of boards when used as backplane 
drivers. They also allow interface between a mixed supply 
system and external SV peripherals. 

2DIR 

20E 

2Al 
281 

2A2 
282 

2A3 
283 

I--cc 2A4 I--0 284 cc 0... 0 
> e... 
C') 2As > C'i LO 285 

2A6 
286 

2A7 
287 

2AB 
28B 

2555 drw 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 

©1995 Integrated Device Technology, Inc. 8.16 DSC-423413 
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IDT54/14FCT164245T 
FAST CMOS 16-BIT BIDIRECTIONAL 3.3V-TO-5V TRANSLATOR 

PIN CONFIGURATIONS 

lDIR 48 10E lDIR 

181 2 47 lAl 181 

182 3 46 lA2 182 

GND 4 45 GND GND 

183 5 44 lA3 183 

184 6 43 lA4 184 

VCCl 7 42 VCC2 VCCl 

18s 8 41 lAs 18s 

18e 9 40 lAe 186 

GND 10 39 GND GND 

187 11 38 lA7 187 

18a 12 S048-1 37 lAa 18a 
S048-2 

281 13 36 2Al 281 

282 14 35 2A2 282 

GND 15 34 GND GND 

283 16 33 2A3 283 

284 17 32 2A4 284 

VCCl 18 31 VCC2 VCCl 

28s 19 30 2As 285 

28e 20 29 2Ae 286 

GND 21 28 GND GND 

287 22 27 2A7 287 

28a 23 26 2Aa 28a 

2DIR 24 25 20E 2DIR 

2555 drw 03 

SSOP 
TSSOP 

TOP VIEW 

POWER SUPPLY SEQUENCING 
In the IDT54/74FCT16424ST the condition of VCC1 ~ 

(VCC2 -O.5V) must be maintained at all times. For the range 
of VCC1 = (VCC2 -O.SV) to VCC1 = (VCC2 +O.9V). both the A 
and B ports will remain in a high impedance state. 

8.16 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

E48-1 

CERPACK 
TOP VIEW 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

10E 

lAl 

lA2 

GND 

lA3 

lA4 

VCC2 

lAs 

lAe 

GND 

lA7 

lAa 

2Al 

2A2 

GND 

2A3 

2A4 

VCC2 

2As 

2Ae 

GND 

2A7 

2Aa 

20E 

2555 drw 04 
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IDT5~4FCT164245T 
FAST CMOS 16·BIT BIDIRECTIONAL 3.3V·TO·5V TRANSLATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION FUNCTION TABLE(1) 

Pin Names Description Inputs 

xOE Output Enable Input (Active LOW) xOE xDIR Outputs 

xDIR Direction Control Input L L Bus B Data to Bus A 

xAx Side A Inputs or 3·State Outputs (3.3V Port) L H Bus A Data to Bus B 

xBx Side B Inputs or 3·State Outputs (5V Port) H X High ZState 

2555 tbl 01 NOTE: 2555 tbl 03 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
\/TERM (2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to VCCl -0.5 to VCCl V 
with Respect to +0.5 +0.5 
GND 

TA Operating -40 to +85 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2555 Ink 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex· 
tended periods may affect reliability. 

2. All device terminals except VCC2. 
3. Power supply terminals VCC2. 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

CAPACITANCE (TA= +25°C f = 1.0MHz) 

Symbol Parameten1) Conditions Typ. 

GiN Input VIN = OV 3.5 
Ca~acitance 

CliO I/O VOUT= OV 3.5 
Capacitance 

Max. Unit 

6.0 pF 

8.0 pF 

NOTE: 2555 Ink 04 

1. This parameter is measured at characterization but not tested. 

8.16 3 



IDT54174FCT164245T 
FAST CMOS 16-BIT BIDIRECTIONAL 3.3V-TO-5V TRANSLATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (A PORT - 3.3V) 
Following Conditions Apply Unless Otherwise Specified: 
VCC1 = 5V ± 10%, VCC2 = 2.7V to 3.3V; Commercial: TA = -40°C to +85°C, Military: TA = -55°C to + 125°C, 

Svmbol Parameter Test Conditions(1) Min. TVp.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
(input and I/O pins) 

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and I/O pins) 

IIH Input HIGH Current (Input pins) VCC1 = Max. VI = 5.5V - -
Input HIGH Current (I/O pins) VCC2= Max. VI = VCC2 - -

IlL Input LOW Current (Input pins) VI=GND - -
Input LOW Current (I/O pins) VI=GND - -

VIK Clamp Diode Voltage VCC2= Min., liN =-18mA - -0.7 

VOH Output HIGH Voltage VCC1 = VCC2 = Min. 10H = -o.1mA VCC2-o.2 -
VIN = VIH or VIL 10H = -3mA MIL. 2.4 3.0 

VCC2= 3.0V 10H = -SmA MIL. 2.4 3.0 
VIN = VIH or VIL 10H = -SmA COM'L. 

VOL Output LOW Voltage VCC1 = Min. 10L= 0.1mA - -

VCC2= Min. 10L= 1SmA - 0.2 

VIN = VIH or VIL 10L= 24mA - 0.3 

Vcc = 3.0V 10L= 24mA - 0.3 
VIN = VIH or VIL 

10FF Input/Output Power Off Leakage VCC1 = OV, VCC2 = OV, VIN or Vo,,; 4.5V - -
los Short Circuit Current(4) VCC1 = Max., VCC2= Max., Vo=GND(3) -70 -105 

10 Output Drive Current VCC1 = Max., VCC2= Max., Vo= 1.5V(3) -40 -60 

VH Input Hysteresis - - 150 

ICC2L Quiescent Power Supply Current VCC1 = Max., VIN = GND or VCC2 - 0.35 
ICC2H VCC2= Max. 

ICC2Z 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee1 = 5.0V, Vee2 = 3.3V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 

8.16 

Max. Unit 
5.5 V 

0.8 V 

±5 I1A 
±15 

±5 

±15 

-1.2 V 

- V 

-
-

0.2 V 

0.4 

0.55 

0.50 

±100 I1A 
-150 rnA 

-90 rnA 

- mV 

2.0 rnA 

2555 tbl 05 
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IDT5417 4FCT164245T 
FAST CMOS 16-BIT BIDIRECTIONAL 3_3V-TO-5V TRANSLATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (8 PORT - 5V) 
Following Conditions Apply Unless Otherwise Specified: 
V 5V + 10% V 2 7V t 3 3V C . I T -40°C t 85°C MTt T 55°C 2 C CC1= - 0, CC2 = 0 ; ommercla: A= 0+ , II ary: A=- to +1 5° , 

Svmbol Parameter Test Conditions(l) Min. TypJ2) Max. Unit 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - 5.5 V 

(Input and I/O pins) 

Vil Input LOW Level Guaranteed Logic LOW Level -0.5 - O.S V 
(Input and 1/0 pins) 

IIH Input HIGH Current (Input pins) VCCl = Max. VI = VCCl - - ±5 ItA 
Input HIGH Current (1/0 pins) VCC2= Max. - - ±15 

III Input LOW Current (Input pins) VI = GND - - ±5 

Input LOW Current (l10 pins) - - ±15 

VIK Clamp Diode Voltage VCCl = Min., liN =-1SmA - -0.7 -1.2 V 

VOH Output HIGH Voltage VCCl = Min. IOH=-3mA 2.5 3.5 - V 

VCC2= Min. 10H = -12mA MIL. 2.4 3.5 -
VIN = VIH or Vil 10H = -15mA COM'L. 

10H = -24mA MIL. 2.0 3.0 -
10H = -32mA COMU5) 

VOL Output LOW Voltage VCCl = Min., 10l = 4SmA MIL. - 0.2 0.55 V 
VCC2= Min. 10l = 64mA COM'L. 
VIN = VIH or Vil 

10FF Input/Output Power Off Leakage VCCl = OV, VCC2 = OV, VIN or Vo s; 4.5V - - ±100 IlA 

los Short Circuit Current(4) VCCl = Max., VCC2 = Max., Vo = GND(3) -SO -140 -225 mA 

10 Output Drive Current VCCl = Max., VCC2 = Max., Vo = 2.5V(3) -50 -75 -1S0 mA 

VH Input Hysteresis - - 150 - mV 

ICCll Quiescent Power Supply Current VCCl = Max., VIN = GND or VCC2 - O.OS 1.5 mA 
ICC1H VCC2= Max. 
ICC1Z 

NOTES: 25551bl06 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at VCC1 = 5.0V, VCC2 = 3.3V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5 Duration of the condition can not exceed one second. 

8.16 5 



IDTS417 4FCT16424ST 
FAST CMOS 16-BIT BIDIRECTIONAL 3.3V-TO-SV TRANSLATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. TVD.(2) 

~Icc Quiescent Power Supply Current VCCl = Max., VCC2 = Max., - 12 
TTL Inputs HIGH VIN = VCC2 -0.6V(3) 

ICCD Dynamic Power Supply VCCl = Max., VCC2 = Max. VIN = VCC2 - 75 
Current(4) Outputs Open VIN= GND 

xOE = xDIR = GND 
One Input Toggling 
50% Duly Cycle 

Ic Total Power Supply Current(6) VCCl = Max., VCC2 = Max. VIN = VCC2 - 0.6V - 1.2 
Outputs Open VIN=GND 
li= 10MHz 
50% Duly Cycle 
xOE = xDIR = GND 
One Bit Toggling 

VCCl = Max., VCC2 = Max VIN = VCC2 - 0.6V - 3.5 
Outputs Open VIN= GND 
Ii =2.5MHz 
50% Duly Cycle 
xOE = xDIR = GND 
Sixteen Bits Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at VCC1= 5.0V, VCC2= 3.3V, +25'C ambient. 
3. Per TIL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
S. Ic = IQUIESCENT + !iNPUTS + IDYNAMIC 

Ic = ICC1+ Icc2 + 6.lcc DHNT + ICCD (fcpNcp/2 + bNI) 
ICC1= Quiescent Current (ICCll. ICC1H and ICC1Z) 
Icc2= Quiescent Current (ICC2l. Icc2H and Icc2z) 
6.lcc = Power Supply Current for a TIL High Input 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TIL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non·Register Devices) 
Ncp = Number of Clock Inputs at fcp 
fl = Input Frequency 
Ni = Number of Inputs at fi 

8.16 

Max. Unit 

30 !JA 

120 IJAI 
MHz 

4.7 mA 

8.5(5) 

2555tbl07 
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IDT5~4FCT164245T 

FAST CMOS 16-BIT BIDIRECTIONAL 3.3V:TO-5V TRANSLATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Com'/. Mil. 

Svmbol Parameter Condition(1) Min.(2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 5.0 - - ns 
tPHL AtoB RL= 500n 

tPLH Propagation Delay 1.5 5.0 - - ns 
tPHL BtoA 

tPZH Output Enable Time 1.5 6.5 - - ns 
tPZL xOEto B 

tPHZ Output Disable Time 1.5 6.0 - - ns 
tpLZ xOEto B 

tPZH Output Enable Time 1.5 6.5 - - ns 
tPZL xOEtoA 

tPHZ Output Disable Time 1.5 6.0 - - ns 
tpLZ xOEtoA 

tPZH Output Enable Time 1.5 6.5 - - ns 
tPZL xDIR to B(3) 

tPHZ Output Disable Time 1.5 6.0 - - ns 
tpLZ xDIR to B(3) 

tPZH Output Enable Time 1.5 6.5 - - ns 

tPZL xDIR to A(3) 

tPHZ Output Disable Time 1.5 6.0 - - ns 
tpLZ xDIR to A(3) 

NOTES: 2555 tbJ 08 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. This parameter is guaranteed but not tested. 
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IDT54174FCT164245T 
FAST CMOS i6-BIT BIDIRECTIONAL 3.3V-TO-5V TRANSLATOR 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

6V 

Vee • Open 

I GND 
soon -= 

.------, V IN V OUT 

H-c>+-~-l D.U.T. 1-+0+_--+ 

R T 

SOpF soon Ic l 

2555 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

DATA 
INPUT xxtts~ 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL r 
SYNCHRONOUS CO 

PRESET 
CLEAR 

CLOCK ENABLE 
ETC. 
i&t' tsu-

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

, Xxx-= 3V 
1.SV 
OV 
3V 
1.SV 
OV 

tREM 

tH 

tH 
-

3V 
1.SV 
OV 

XXX-: 
3V 
1.SV 
OV 

2555 drw06 

3V 
1.SV 
ov 

VOH 
- 1.SV 

VOL 

3V 

OV 

2555 drw 07 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 

Test Switch 
Open Drain 

Disable Low 6V 
Enable Low 

Disable High 
GND 

Enable HiQh 

All Other tests Open 

DEFINITIONS: 
2555 Ink 09 

Cl= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~ 1.SV 

1.SV 
'----

2555 drw 08 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.SV 

OV 

3V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY GND 1.SV 
HIGH 

OV OV 
2555 drw 09 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate" 1 .0MHz; tF" 2.5ns; tR " 2.5ns 

8.16 8 
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IDTS~4FCT16424ST 
FAST CMOS 16-BIT BIDIRECTIONAL 3.3V-TQ-SV TRANSLATOR 

ORDERING INFORMATION 

xx lOT 
=Te-m-p-.--;:R'"""'a-n-ge-

FCT xxxx 
-;::O'"'e-vl""c-e"'T::-:yp""'e-

x x 
Package Process 

I---------------I~x 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial 
MIL-STO-883, Class B 

Shrink Small Outline Package (S048-1) 
Thin Shrink Small Outline Package(S048-2) 
Cerpack (E48-1) 

'--------------i 164245T Non-Inverting 16-Bit Bidirectional Translator 

L __________________ ~54 

74 
-55°C to +125°C 
-40°C to +85°C 2555 drw 10 

8.16 9 
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FCT CLOCK MANAGEMENT PRODUCTS 

lOT's FCT clock management products are intended for 
use in high-speed clock distribution applications. These com­
ponents are designed with tightly controlled output skew, 
finely tuned output edge rates, and various fanout configura­
tions. Available products include buffers for use in general 
clock distribution, and PLL clock generators for applications 
that require zero clock delay or frequency multiplication! 
division. All components are based upon lOT's advanced FCT 
CMOS technology, giving superior performance with the 
lowest power dissipation in the industry. Components are 
available in both S-Volt and 3.3-Volt versions, allowing a 
simple upgrade from SV designs to 3.3V future applications. 

Skew specifications in lOT's clock management products 
include pin-to-pin skew, pulse skew, and part-to-part skew. 
Pin-to-pin skew specifications are used in designs to assure 
accurate clocking of multiple register banks without violating 
setup, hold, and other timing parameters. Pin-to-pin skew 
specifications also assure timing margins with very high­
speed clocks. Pulse skew specifications assure minimal wave­
form distortion in high-speed clocks, guaranteeing the signal 
quality will not degrade when passed through a clock distribu­
tion circuit. Pulse skew specifications also guarantee that if a 
rising clock and falling clock are being used simultaneously, 
the signal timing will remain tightly controlled. Part to part skew 
specifications guarantee that if multiple components are used 
in various locations in a design, the timing signal distribution 
will remain tightly controlled. 

The configuration of lDT's clock buffers and PLLs provide 
for optimum system design. The multiple ground and Vee 
pins, along with the device technology, help maintain low 
levels of ground bounce, making the clock drivers very quiet, 
low-noise devices. Low input capacitance avoids loading of 
the source clock, maintaining high signal quality. Wide fanout 
capability allows reduced part count and optimized clock 
distribution. Input hysteresis assists in cleaning up slow or 
ragged clock edges. 

9.0 

5V FCT PLL Clock Generators 
lOT's high-frequency, low-skew PLL clock generators are 

ideal for applications requiring zero delay clock generation, 
low-skew clock distribution, frequency multiplication, or fre­
quency division. Output skews of less than SOOps and maxi­
mum output frequencies of up to 133MHz are offered. 

5V FCT Clock Buffers 
lOT's SV clock buffers are available in a variety of configu­

rations including Ho-lO fanout buffers, dual 1-to-S buffers, 
combined inverting/non inverting buffers and with either CMOS 
or TTL output levels. lOT offers high-performance clock driv­
ers in a variety of fanout configurations with pin-to-pin skews 
of less than 2S0ps and worst case propagation delays of less 
than 2.Sns. 

3.3V FCT Clock Drivers 
Several of the SV PLL clock generators and clock buffers 

are also available in 3.3V versions, allowing an easy upgrade 
path from SV to 3.3V operation. Most lOT 3.3V components 
will accept SV signal levels at the device inputs, making 3.3V 
clock distribution possible from a SV interface. The 3.3V 
operating voltage and low power consumption of these de­
vices make them ideal for battery-based operation of portable 
computing devices. 

lOT 3.3V Clock Orivers have output skews under SOOps 
and supportoutputfrequencies upto 1S0MHz (FCT38891 ST). 

In addition to buffers and PLL -based drivers, the 3.3V Clock 
family includes configurable PLLs and Clock Synthesizers like 
the FCT3907. The FCT3932 features 18 outputs organized 
into 3 banks and 16 programmable frequency configurations. 
Output banks can be easily configured for frequency multipli­
cation, division or inversion. The FCT3907 synthesizes 
requisite motherboard frequencies from a 14.31818MHz crys­
tal input. 
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FAST CMOS IDT49FCT805/A G BUFFER/CLOCK DRIVER IDT49FCT806/A 

Integrated Device Technology, Inc. 

FEATURES: 
• O.S MICRON CMOS Technology 
• Guaranteed low skew < 700ps (max.) 
• Low duty cycle distortion < 1 ns (max.) 
• Low CMOS power levels 
• TTL compatible inputs and outputs 
• Rail-to-rail output voltage swing 
• High drive: -24mA IOH, B4mA IOL 
• Two independent output banks with 3-state control 
• 1 :S fanout per bank 
• 'Heartbeat' monitor output 
• Available in DIP, SOIC, SSOP (80S only), Cerpack and 

LCC packages 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAMS 

IDT49FCT805 

INA 5 OA1-0As 

INs 5 081-085 

OEB 

MON 

2574 drw 01 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 9.1 

DESCRIPTION: 
The IDT49FCT80S/A and IDT49FCT80B/A are clock 

drivers built using advanced dual metal CMOS technology. 
The IDT49FCT80S/A is a non-inverting clock driver and the 
IDT49FCT80B/A is an inverting clock driver. Each device 
consists of two banks of drivers. Each bank drives five output 
buffers from a standard TTL compatible input. The devices 
feature a "heartbeat" monitor for diagnostics and PLL driving. 
The MON output is identical to all other outputs and complies 
with the output specifications in this document. The 
IDT49FCT80S/A and IDT49FCT806/A offer low capacitance 
inputs with hysteresis. Rail-to-rail output swing improves 
noise margin and allows easy interface with CMOS inputs. 

I DT49FCT806 

INA 

INs 

OEs 

X>---MON 

2574 drw 02 
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IDT49FCT805l806lA 
FAST CMOS BUFFER/CLOCK DRIVER 

PIN CONFIGURATIONS 

IDT49FCT805 

VCCA 

OA1 

0A2 

Ok 

GNDA 

0A4 

OAs 

GNDo 

OEA 

INA 

IDT49FCT806 

VCCA 

GNDA 

0A4 

CAs 

GNDo 

OEA 

INA 

2 

3 

4 

5 

6 

7 

8 

9 

10 

P20-1 
020-1 

8020-2 
8020-7 

& 
E20-1 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

DIP/SOIC/SSOP/CERPACK 
TOP VIEW 

2 

3 

4 

5 

6 

7 

8 

9 

10 

P20-1 
020-1 

S020-2 
& 

E20-1 

19 

18 

17 

16 

15 

14 

13 

12 

11 

DIP/sOIC/CERPACK 
TOP VIEW 

PIN DESCRIPTION 

VCCB 

081 

082 

083 

GNDB 

084 

085 

MON 

DEB 

INB 

2574 drw03 

VCCB 

001 

OB2 

OB3 

GNDB 

OB4 

OBs 

MON 

GEB 
INB 

2574 drw 05 

Pin Names DescriDtion 

OEA,OEB 3-State Output Enable Inputs (Active LOW) 

INA,INB Clock Inputs 

OAn,OBn Clock Outputs (FCT805) 

OAn,OBn Clock Outputs (FCT806) 

MON Monitor Output (FCT805) 

MON Monitor Output (FCT806 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INDEX 

I II I I II II I 
'--1 ........ 11 ........ 1.-1 

3 2 ~ 20 19 

OA3 

GNDA 

OA4 

OAs 

GNDo 

:14 1 18[: OB2 

] 5 17[: OB3 

:J 6 L20-2 16[: GNDB 

:J 7 15[: OB4 

:J 8 14[: OBs 
9 10 11 12 13 

..-, ,......, r"""'1 ...-, ,......, 
I II II II I I I 

«"'"'02 
I~ ~ ~ I~ :2 

LCC 
TOP VIEW 2574 drw04 

INDEX, __ "",""'...-~ ........ ~_ ... ~ ... laJ~~-r-, ,... 1(3 1(3 g g 
I I I I I I I II I 
~ '--.I I I I.-J L.-I 

0A3 :J 4 

GNDA :J 5 

OA4 :]6 
OAs :J 7 

GNDo :J 8 

3 2 U 20 19 
1 18 C 

17 [: 

L20-2 16 [: 

15 [: 

14 [: 
9 10 11 12 13 

r-I ......-. ...--.. ,--, ,........, 
I I I I' II I I I 

« <c m aJ IZ 
I~ ~ ~ I~ ~ 

082 

083 

GNDB 

084 

085 

LCC 
TOP VIEW 2574 drw06 

FUNCTION TABLE(1) 
Outputs 

Inputs 49FCT805 49FCT806 

O&.,OEB INA,INB OAn,OBn MON OAn,OBn MON 

L L L L H H 

L H H H L L 

H L Z L Z H 

H H Z H Z L 

2574 Ibl 01 NOTE: 2574 Ibl 02 

1. H = HIGH, L = LOW, Z = High Impedance 
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IDT49FCT805l806lA 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA=+25°C f=1 OMHz) , 
Symbol Rating Commercial Military Unit Symbol Parameterl1) Conditions Typ. Max. Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V CIN Input VIN =OV 4.5 6.0 pF 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to Vee -0.5 to Vee V 
with Respect to +0.5 +0.5 
GND 

Capacitance 

GoUT Output VOUT= OV 5.5 8.0 pF 
Capacitance 

NOTE: 2S74 Ink 04 

TA Operating Oto +70 -55 to +125 °C 
1. This parameter is measured at characterization but not tested. 

Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 2574 Ink 03 

1. Stresses greaterthanthose listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals. 
3. Output and I/O terminals. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: VLe = 0.2V; VHe = Vee - 0.2V 
C . I T C C V V MT T C C V ommerela: A = 0° to +70° ce = 5.0 +5%; Iitary: A = -55° to +125° , ce= 5.0 

Svmbol Parameter Test Conditions(1) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 

VIL Input LOW Level Guaranteed Logic LOW Level 

IIH Input HIGH Current(S) Vcc = Max. VI = Vec 

ilL Input LOW Current(S) Vce = Max. VI=GND 

10ZH Off State (HIGH Z)(5) Vee = Max. Vo = vee 

10ZL Output Current(S) VO=GND 

VIK Clamp Diode Voltage Vce = Min., IIN=-18mA 

los Short Circuit Current Vcc=Max.!3), Vo=GND 

VOH Output HIGH Voltage Vee = 3V, VIN = VLe or VHC, 10H = -32flA 

Vee = Min. 10H = -300flA 

VIN = VIH or VIL 10H =-12mA MIL. 

10H = -15mA COM'L. 

10H = -24mA MIL. 

10H = -24mA COM'L. 

VOL Output LOW Voltage Vee = 3V, VIN = VLe or VHe, 10L= 300flA 

Vce = Min. 10H = 300flA 

VIN = VIH or VIL 10L = 48mA MIL. 

10L = 64mA COM'L. 

VH Input Hysteresis for all inputs -
Icc Quiescent Power Supply Current Vee = Max" VIN = GND or Vee 

NOTES. 

V + 100 0 

Min. Tvp.(2) Max. 

2.0 - -
- - 0.8 

- - ±1 

- - ±1 

- - ±1 

- - ±1 

- -0.7 -1.2 

-60 -120 -
VHe Vee -
VHC Vee -
3.6 4.3 -

2.4 3.8 -

- GND VLe 

- GND VLc!4) 

- 0.3 0.55 

- 200 -
- 5 500 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. The test limit for this parameter is ± 5pA at TA = -55°C. 

9.1 

Unit 

V 

V 

flA 

flA 

flA 

flA 

V 

mA 

V 

V 

mV 

flA 
2574 tbl 05 
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IDT49FCT805I806lA 
FAST CMOS BUFFER/CLOCK DRiVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symb91 Parameter Test C9ndltions(1) Min. Typ.<2) Max. 

Alec 
Quiescent Power Supply Current Vee = Max. - 1.0 2.5 
TTL Inputs HIGH VIN = 3.4V(3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.15 0.20 
Outputs Open VIN= GND 
OEA = OEB = GND 
50% Duty Cycle 

Ie· Total Power Supply Current(6) Vee = Max. VIN = Vee - 1.5 2.5 
Outputs Open VIN= GND 
fo= 10MHz 

50% Duty Cycle VIN =3.4V - 2.0 3.8 
OEA = OEB =Vee VIN =GND 
Mon. Output Toggling 

Vee = Max. VIN = Vee - 4.1 6.0(5) 

Outputs Open VIN= GND 
fa = 2.5MHz 

50% Duty Cycle VIN =3.4V - 5.1 8.5(5) 

OEA = OEB = GND VIN =GND 
Eleven Outputs 
Toggling 

NOTES: 
1. For condttlons shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. . 
3. Per TTL driven input; (VIN = 3.4V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limtts are guar;mteed but not tested. 
6. Ic = IQUIESCENT + hNPUTS + IDYNAMIC 

Ic = Icc + alcc DHNT + Iceo (foNo) 
Icc = Quiescent Current (Iccl, ICCH and Iccz) 
alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fo= Output Frequency 
No= Number of Outputs at fa 
All currents are in milliamps and all frequencies are in megahertz. 

9.1 

Unit 

mA 

mAl 
MHzlbi 

mA 

2574 tbl 06 
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IDT49FCT80S/806/A 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3,4) 
lOT 49FCT805/806 IOT49FCT805A1806A 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.(2) Max. Min.!2) Max. Mln.!2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 6.5 1.5 7.5 1.5 5.8 1.5 6.8 ns 
tPHL INA to OAn, INs to OBn RL= 500n 

tR Output Rise Time - 1.5 - 1.5 - 1.5 - 1.5 ns 

tF Output Fall Time - 1.5 - 1.5 - 1.5 - 1.5 ns 

tSK(O) Output skew: skew between outputs of all - 0.7 - 0.9 - 0.7 - 0.9 ns 
banks of same package (inputs tied together) 

t8K(p) Pulse skew: skew between opposite - 1.0 - 1.1 - 1.0 - 1.1 ns 
transitions of same output (ltPHL-tPLHI) 

t8K(t) Package skew: skew between outputs of - 1.5 - 1.5 - 1.5 - 1.5 ns 
different packages at same power supply 
voltage, temperature, package type and 
speed grade 

tPZL Output Enable Time 1.5 8.0 1.5 8.5 1.5 8.0 1.5 8.5 ns 

tPZH OEA to OAn, OEs to OBn 

tPLZ Output Disable Time 1.5 7.0 1.5 7.5 1.5 7.0 1.5 7.5 ns 
tPHZ OEA to OAn, OEs to OBn 

NOTES: 2574 tbl 07 

1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. tPLH, tPHL, tSK{t) are production tested. All other parameters guaranteed but not production tested. 
4. Propagation delay range indicated by Min. and Max. limit is due to Vee, operating temperature and process parameters. These propagation delay 

limits do not imply skew. 
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IDT49FCT805l806lA 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS ENABLE AND DISABLE TIME 
SWITCH POSITION 

Vee 0--.7.0V 

500n 

r------, VIN V OUT 

K<>+-..--l D.U.T. Hot-.....---+ 

RT 
50pF 

1; 500n 

-LCL 

PACKAGE DELAY 

INPUT---.J 

OUTPUT-------'! 

2574 drw 07 

3V 

1.5V 

OV 

Test Switch 
Disable LOW Closed 
Enable LOW 

Disable HIGH Open 
Enable HIGH 

DEFINITIONS: 2574 Ink 11 

CL = Load capacnance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

OUTPUT SKEW - tSK(O) 

INPUT 

r----3V 
----1.5V 
~."...,..---OV 

r---F"-I--- VOH 

OUTPUT 1 ---t-' 

OUTPUT 2 ---t==~ 

---1.5V 
VOL c-::::;;::;--

r-i-.!::::.:"4--- VOH 
-1.5V 

VOL 
tPLH2 tPHL2 

tSK(o) = ItPLH2· tPLH11 or ItPHL2 - tPHL 11 
2574 drw 08 2574 drw 09 

PULSE SKEW - tSK(p) PACKAGE SKEW - tSK(t) 

3V 

1.5V 
INPUT----' OV 

OUTPUT-----' VOL 

tSK(p) = ItPHL - tPLHI 
2574 drw 10 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

OUTPUT 
NORMALLY 

HIGH __ --I. 

NOTES: 

,----3V 

----1.5V 
+--J'+ ___ OV 

3.5V 

VOL 

VOH 

OV 

2574 drw 12 

1. Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator for All Pulses: f,,; 1.0MHz; tF"; 2.5ns; tR"; 2.5ns 

3V 

1.5V 

INPUT OV 

PACKAGE 1 OUTPUT VOL 

PACKAGE 2 OUTPUT VOL 

tSK(t) = ItpLH2 - tpLH11 or ItPHL2 - tPHL 11 

Package 1 and Package 2 are same device type and speed grade 
2574 drw 11 
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lOT 49FCT805/8061 A 
FAST CMOS BUFFER/CLOCK DRIVER 

ORDERING INFORMATION 

IDT49FCT xxx 
Device Type 

xx 
Package 

x 
Processl 

Temperature Range 

y~l,"k 

P 
D 
E 

1--------1 L 
SO 
PY 

I 
80S 
806 

1------------------------~80SA 

806A 

9.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°C to +70°C) 
MIL-STD-883, Class B (-SSOC to +12S0C) 

Plastic DIP 
CERDIP 
CERPACK 
Leadless Chip Carrier 
Small Outline IC 
Shrink Small Outline IC 

Non-Inverting Buffer/Clock Driver 
Inverting Buffer/Clock Driver 

2574 drw 17 
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, " FAST CMOS IDT49FCT805BT/CT ~. J;) 
BUFFER/CLOCK DRIVER 

IDT49FCT806BT/CT 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Guaranteed low skew < 500ps (max.) 
• Very low duty cycle distortion < 600ps (max.) 
• Low CMOS power levels 
• TTL compatible inputs and outputs 
• TTL level output voltage swings 
• High drive: -32mA 10H, 48mA 10L 

• Two independent output banks with 3-state control 
• 1 :5 fanout per bank 
• 'Heartbeat' monitor output 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• Available in DIP, SOIC, SSOP, Cerpack and LCC 

packages 

FUNCTIONAL BLOCK DIAGRAMS 

IDT49FCT805T 

5 
INA OA1-0As 

INB 
5 

OB1-0Bs 

DEB 

MON 

2920 drw 01 

The lOT Logo Is a registered trademark of Integrated Device Technology,lnc. 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IDT49FCT805BT/CT and IDT49FCT806BT/CT are 

clock drivers built using advanced dual metal CMOS technol­
ogy. The IDT49FCT805BT/CT is a non-inverting clock driver 
and the IDT 49FCT806BT/CT is an inverting clock driver. Each 
device consists of two banks of drivers. Each bank drives five 
output buffers from a standard TTL compatible input. The 
805BT/CT and 806BT/CT have extremely low output skew, 
pulse skew, and package skew. The devices has a "heart­
beat' monitor for diagnostics and PLL driving. The MON 
output is identical to all other outputs and complies with the 
output specifications in this document. The 805BT/CT and 
806BT/CT offer low capacitance inputs with hysteresis. 

IDT49FCT806T 

INA ------1 

INs ----__ -1 

DEs 

x>----M5N 

2920 drw 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES JULY 1995 

©1995 Integrated Device Technofogy, Inc. 9.2 DSC-4841/4 
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IDT49FCT805BT/CT, 806BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

IDT49FCT805T 

INDEX ~ .;( () () Iii Vee 20 Vee ~ 
() 

0 0 > 0 

OAI 2 19 OBI I I I I I 
'-' '-' I 

I, I I I 
I '-' '-' 

3 2 :..-.-! 20 19 
OM 3 18 OB2 

OA3 =J 4 
1 

18C 082 
OA3 4 17 OB3 GND =J 5 17[= 083 

P20-1 
GND 5 D20-1 

S020-2 
16 GND OA4 =J 6 L20-2 16[= GND 

OA4 6 S020-7 15 OB4 OAs =J 7 15[= 084 
& 

E20-1 GND =J 8 14[= 085 
OAs 7 14 OB5 

9 10 11 12 13 
GND 8 13 MON r-""I r--'I"'-""""""""" 

I II I I I I I I I 

OEA 12 DEB I~ 
« <Il <Il Z 9 ~ z IW 0 - 0 :::;; 

INA 10 11 INB 
LCC 

TOP VIEW 2920 drw 04 

DIP/SOIC/SSOP/CERPACK 
TOP VIEW 

2920 dIW03 

IDT49FCT806T 

INDEX 
I~ I~ 

() () IOJ () 

~ 0 Vee 20 Vee > 
I I I I I I I II I 

OAI 2 19 OBI L-JL....JIIL....JL-J 

3 2 :...J 20 19 
OM 3 18 OB2 OA3 :J 4 1 18 [: 682 

OA3 4 17 OB3 GND :J 5 17 [: OB3 
P20-1 OA4 :Js L20-2 16 [: GND 

GND 5 D20-1 16 GND 
S020-2 OAs :J 7 15 [: OB4 

OA4 6 
S020-7 

15 OB4 :J B 14 [: OB5 & GND 

OAs 
E20-1 

OBs 9 10 11 12 13 
7 14 r-""I 1""'""""1 r""'-I,..-, r--'I 

I I I II II I I I 

GND 8 13 MON « « 
~ I@ I~ I~ ~ 

OEA 9 12 OEB 

INA INs 
LCC 

10 11 TOP VIEW 2920 drw 06 

DIP/SOIC/SSOP/CERPACK 
TOP VIEW 2920 drw 05 

PIN DESCRIPTION FUNCTION TABLE(1) 

Pin Names DescriDtion Outputs 

OEA,OEs 3-State Output Enable Inputs (Active LOW) Inputs 49FCT805T 49FCT806T 

INA,lNs Clock Inputs OEA,OEB INA, INs OAn,OBn MON OAn,OBn MON 

OAn,OBn Clock Outputs (FCTB05T) L L L L H H 

OAn,OBn Clock Outputs (FCT806T) L H H H L L 

MON Monitor Output (FCT805T) H L Z L Z H 

MON Monitor Output (FCT806T) H H Z H Z L 

2920 Ib, 01 NOTE: 2920 Ib, 02 
1. H = HIGH, L = LOW, Z = High Impedance 

9.2 2 



IDT49FCT805BT/CT, 806BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) C APACITANCE (TA= +25°C, f = 1.0MHz) 

Symbol Rating Commercial Military Unit Symbol Parameter<1 ) Conditions TYD. Max. Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to Vee -0.5 to Vee V 

ON Input VIN =OV 4.5 6.0 pF 
Capacitance 

GoUT Output VOUT= OV 5.5 8.0 pF 
Capacitance with Respect to +0.5 +0.5 

GND NOTE: 2920 Ink 04 

TA Operating Oto +70 -55 to +125 °C 
1. This parameter is measured at characterization but not tested. 

Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES. 2920 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating condnions for 
extended periods may affect reliability. No terminal vottage may exceed 
Vee by +O.5V unless otherwise noted. 

2. Input and Vee terminals. 
3. Output and I/O terminals. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified 

Commercial: TA = O°C to +70°C Vee = 5.0V + 5%' Militarv: TA = -55°C to +125°C Vee = 5.0V + 10% 

Symbol Parameter Test Conditlons(1) Min. 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 

VIL Input LOW Level Guaranteed Logic LOW Level -
IIH Input HIGH Current(5) Vee = Max. VI= 2.7V -
IlL Input LOW Current(5) Vee = Max. VI = 0.5V -
10ZH High Impedance Output Current Vee = Max. Vo=2.7V -
10Zl (3-State Output pins)(5) Vo= 0.5V -
II Input HIGH Current(5) Vee = Max., VI = Vee (Max.) -
VIK Clamp Diode Voltage Vee = Min., IIN= -18mA -
los Short Circuit Current Vee = MaxJ3), Vo= GND -60 

VOH Output HIGH Voltage Vee = Min. IOH=-12mAMIL. 2.4 
VIN = VIH or VIL 10H= -15mA COM'L. 

10H= -24mA MIL. 2.0 
10H = -32mA COM'U4) 

VOL Output LOW Voltage Vee = Min. IOl= 32mA MIL. -
VIN = VIH or VIL 10l = 48mA COM'L. 

10FF InpuVOutput Power Off Leakage(5) Vee = OV, VIN or Vo ~ 4.5V -
VH Input Hysteresis for all inputs - -
leel Quiescent Power Supply Current Vee = Max., VIN = GND or Vee -
leeH 
leez 

NOTES: 

TYIlJ2) 

-
-
-
-
-
-
-

-0.7 

-120 

3.3 

3.0 

0.3 

-
150 

5 

1. For condnions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25·C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condnion can not exceed one second. 
5. The test limn for this parameter is ± 511A at TA = -55·C. 

9.2 

Max. 

-
0.8 

±1 

±1 

±1 

±1 

±1 

-1.2 

-225 

-

-

0.55 

±1 

-
500 

Unit 

V 

V 

!1A 
!1A 
!1A 
!1A 
!1A 
V 

mA 

V 

V 

!1A 
mV 

!1A 

2920 Ink 05 
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IDT49FCT80SBT/CT, 806BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Parameter Test Conditions(1) Min. Typ.(2) Max. 

Alec Quiescent Power Supply Current Vee = Max. - 0.5 2.0 
TTL Inputs HIGH VIN = 3.4Vl3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 60 100 
Outputs Open VIN= GND 
OEA = OEB = GND 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 1.5 3.0 
Outputs Open VIN=GND 
fa = 25M Hz 

50% Duty Cycle VIN = 3.4V - 1.8 4.0 

OEA = OEB =Vee VIN =GND 
Mon. Output Toggling 

Vee = Max. VIN = Vee - 33 55.5(5) 

Outputs Open VIN= GND 
fa = 50MHz 

50% Duty Cycle VIN = 3.4V - 33.5 57.5(5) 

OEA = OEB = GND VIN =GND 
Eleven Outputs 
Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25'C ambient. 
3. Per TIL driven input; (VIN = 3.4V); all other inputs at Vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limns are guaranteed but not tested. 
6. Ie = IQUIESeENT + IINPUTS + IDYNAMIC 

Ic = Icc + !.Icc DHNT + Icco (foNo) 
Icc = Quiescent Current (ICCL, lecH and Icez) 
!.Ice = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
leco = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
10= Output Frequency 
No= Number 01 Outputs at fa 
All currents are in milliamps and all frequencies are in megahertz. 

9.2 

Unit 

mA 

IJ.AI 
MHzlbi 

mA 

2920 tbl 06 
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IDT49FCT80SBT/CT,806BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3,4) 
IDT49FCT80SBT/806BT IDT49FCT805CT/806CT 

Com'l. Mil. Com'l. Mil. 

Svmbol Parameter Condition(1) Min.l2) Max. Mln.l2) Max. Min.(2) Max. Mln.l2) Max. Unit 
tPLH Propagation Delay CL= 50pF 1.5 5.0 1.5 5.7 1.5 4.5 1.5 5.2 ns 
tPHL INA to OAn INB to OBn RL= 500n 

tR Output Rise Time - 1.5 - 2.0 - 1.5 - 2.0 ns 

tF Output Fall Time - 1.5 - 1.5 - 1.5 - 1.5 ns 

tSK(O) Output skew: skew between outputs of all - 0.7 - 0.9 - 0.5 - 0.7 ns 
banks of same package (inputs tied together) 

tSK(p) Pulse skew: skew between opposite - 0.7 - 0.9 - 0.6 - 0.8 ns 
transitions of same output (ItPHL-tPLHI) 

tSK(t) Package skew: skew between outputs of - 1.2 - 1.5 - 1.0 - 1.2 ns 
different packages at same power supply 
voltage, temperature, package type and 
speed grade 

tPZL Output Enable Time 1.5 6.0 1.5 6.5 1.5 5.0 1.5 6.0 ns 
tPZH OEA to OAn OEB to OBn 

tpLZ Output Disable Time 1.5 6.0 1.5 6.5 1.5 5.0 1.5 6.0 ns 
tPHZ OEA to OAn, OEB to OBn 

NOTES: 2920 fbi 07 

1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. tPLH, tPHL, tSK(t) are production tested. All other parameters guaranteed but not production tested. 
4. Propagation delay range indicated by Min. and Max. limit is due to Vee, operating temperature and process parameters. These propagation delay 

limits do not imply skew. 
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IDT49FCT805BT/CT, 806BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR ALL OUTPUTS 

Vee 

VOUT 

1--+<:»-....--1 D.U.T. H-O+_--+ 

RT 
-r;50PF soon 
J..C L 

2920drw07 

PACKAGE DELAY 

INPUT----' 

OUTPUT----------JI 

PULSE SKEW· tSK(p) 

INPUT----' 

OUTPUT-----J 

3V 

3V 

1.5V 

OV 

2920 drwOB 

1.SV 
OV 

VOL 

tSK(p) = ItPHL • tPLHI 

2920 drw 10 

ENABLE AND DISABLE TIMES 

OUTPUT 
NORMALLY 

ENABLE 

HIGH __ --' 

NOTES: 

DISABLE 

~---3V 

----1.5V 

t----',+---- OV 

3.5V 

VOL 

VOH 

OV 
2920 drw 12 

1. Diagram shown for input Control Enable·LOW and input Control 
Disable·HIGH 

2. Pulse Generator for All Pulses: f :;; 1.0MHz; tF:;; 2.5ns; tR :;; 2.5ns 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ENABLE AND DISABLE TIME 
SWITCH POSITION 

Test 
Disable LOW 
Enable LOW 

Disable HIGH 
Enable HIGH 

Switch 
Closed 

Open 

DEFINITIONS: 2920 Ink 08 

CL= Load capacitance: includes jig and probe capac~ance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

OUTPUT SKEW· tSK(O) 

INPUT 

OUTPUT 1 ---t--' 

OUTPUT 2 -----t-::;::::~I 

r-----3V 
----1.5V 
'=,..,----OV 

tSK(o) = ItPLH2 • tPLH1 I orltPHL2 ·tpHL11 
2920 drwOS 

PACKAGE SKEW· tSK(t) 
3V 
1.SV 

INPUT OV 

PACKAGE 1 OUTPUT VOL 

PACKAGE 2 OUTPUT VOL 

!SK(t) = ItPLH2 • tPLH1 I or ItPHL2 • tPHL 1 I 

Package 1 and Package 2 are same device type and speed grade 
2920 dlW 11 
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IDT49FCTS05BT/CT, 806BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

I DT49FCT xxx 
'"':D:::"e-v-.-ic .... e-:T::-y--p-e 

xx 
Package 

x 
Process/ 

Temperature Range 

~~Mk Commercial (O°C to +70°C) 
MIL-STD-883, Class B (-55°C to +125°C) 

P Plastic DIP 
D CERDIP 
E CERPACK 

'----------1 L Leadless Chip Carrier 
SO Small Outline IC 
PY Shrink Small Outline IC 

805BT Non-Inverting Buffer/Clock Driver 
806BT Inverting Buffer/Clock Driver 

'--------------------1805CT 
806CT 

2920 drw 13 
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FAST CMOS IDT5417 4FCT807BT/CT 

1-TO-10 ~ g 
CLOCK DRIVER 

Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Guaranteed low skew < 250ps (max.) 
• Very low duty cycle distortion < 350ps (max.) 
• High speed: propagation delay < 2.5ns (max.) 
• 100MHz operation 
• TTL compatible inputs and outputs 
• TTL level output voltage swings 
• 1:10 fanout 
• Output rise and fall time < 1.5ns (max.) 
• Low input capacitance: 4.5pF typical 
• High Drive: -32mA IOH, 48mA IOL 
• ESD > 2000V per MIL STD-883, Method 3015; 

FUNCTIONAL BLOCK DIAGRAM 

01 

02 

03 

04 

Os 

IN 
06 

07 

Os 

09 

010 

3017 drw 01 

The lOT logo [s a regIstered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

> 200V using machine model (C = 200pF, R = 0) 
• Available in DIP, SOIC, SSOP, Cerpack and LCC 

packages 
• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IDT54174FCT807BT/CT clock driver is built using 

advanced dual metal CMOS technology. This low skew clock 
driver features 1: 1 0 fanout, providing minimal loading on the 
preceding drivers. The IDT54174FCT807BT/CT offers low 
capacitance inputs with hysteresiS for improved noise margins. 
TTL level outputs and multiple power and grounds reduce 
noise. The device also features -32148mA drive capability for 
driving low impedance traces. 

PIN CONFIGURATIONS 

IN 20 Vcc 

GND 2 19 010 

01 3 18 09 

vee 4 P20-1 17 GND 
D20-1 

02 5 S020-2 16 Os 
S020-7 

GND 6 & 
E20-1 

15 Vcc 

03 7 14 07 

vee 8 13 GND 

04 9 12 06 

GND 10 11 Os 

3017 drw 02 

DIP/SOIC/SSOP/CERPACK 
TOP VIEW 

Cl u 0 INDEX a z 
~ 

u a 

" 
t'} > 

I I I II II I I I 
'--' '--' I I '--' '--' 

3 2 :....: 20 19 
Vee :J 4 

1 18[: 09 

02 :J 5 17[: GND 

GND :J 6 L20-2 16[: 08 

03 :J 7 15[: Vee 
Vee :]8 14[: 07 

9 10 11 12 13 
r-'1 r--I ...-, ,....., r"""""1 
I II II II I I I 

o ~ 0 0 ~ 
t'} t'} 

LCe 3017 drw 03 
TOP VIEW 

JUNE 1995 

©1995 Integrated Device TechnologY,lnc. 9.3 DSC-424212 
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IDT54174FCT807BT/CT 
FAST CMOS 1-TO-10 CLOCK DRIVER 

PIN DESCRIPTION 
Pin Names Description 

IN Input 

Ox Outputs 
3017tbl01 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to Vee -0.5 to Vee V 
with Respect to +0.5 +0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 3017 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any other conditions 
above those indicated inthe operational sections of this specification is not 
implied. Exposure to absolufe maximum rating conditions for extended 
periods may affect reliability. No terminal voHage may exceed Vce by 
+O.5V unless otherwise noted. 

2. Inpuf and Vee terminals. 
3. Oufput and I/O terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA=+25°C f= 1 OMHz) , 

Symbol Parameter(1) Conditions Typ. Max. Unit 

GiN Input VIN = OV 4.5 6.0 pF 
Capacitance 

CoUT Output VOUT= OV 5.5 8.0 pF 
Capacitance 

NOTE: 3017 Ink 02 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT807BT/CT 
FAST CMOS 1-TO-10 CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified 
C . I T C ommerela: A = 0° to +70°C, Vee = 5.0V + 5%; Military: TA = -55°C to +125°C, Vee = 5.0V + 10% 

Symbol Parameter Test Conditions(1) Min. TVp,(2) Max. 
VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - -
V,l Input LOW Level Guaranteed Logic LOW Level - - 0.8 

IIH Input HIGH Current(5) Vee = Max. VI = 2.7V - - ±1 

III Input LOW Current(5) Vee = Max. VI = 0.5V - - ±1 

10lH High Impedance Output Current Vee = Max. Vo=2.7V - - ±1 

lOll (3-State Output pins)(5) Vo= 0.5V - - ±1 

Ii Input HIGH Current(5) Vee = Max., VI = Vee (Max.) - - ±1 

VIK Clamp Diode Voltage Vee = Min., IIN= -18mA - -0.7 -1.2 

los Short Circuit Current Vee = Max.!3), Vo= GND -60 -120 -225 

VOH Output HIGH Voltage Vee = Min. 10H= -12mA MIL. 2.4 3.3 -
VIN = VIH or Vil I OH = -15mA COM'L. 

10H = -24mA MIL. 2.0 3.0 -
IOH = -32mA COM'L.(4) 

VOL Output LOW Voltage Vee = Min. 10l = 32mA MIL. - 0.3 0.55 

VIN = VIH or VIL 10L= 48mA COM'L. 

IOFF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo ~ 4.5V - - ±1 

VH Input Hysteresis for all inputs - - 150 -
leel Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 5 500 

leeH 
leel 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = S.OV, +2SoC ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
S. The test limit for this parameter is ± SI'A at TA = -Ssoc. 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) 

t.lee Quiescent Power Supply Current Vee = Max. 
TTL Inputs HIGH VIN - 3.4V 

leCD Dynamic Power Supply Current(3) Vee = Max. VIN = Vee 
Input toggling VIN=GND 
50% Duty Cycle 
Outputs Open 

Ie Total Power Supply Current(5) Vee = Max. VIN = Vee 
Input toggling VIN=GND 
50% Duty Cycle 

Outputs Open VIN = 3.4V 
fi - 50MHz VIN= GND 

NOTES: 

Min. TVp.(2) Max. 

- 0.5 2.0 

- 0.4 0.6 

- 20.0 30.5(4) 

- 20.3 31.3(4) 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vce = S.OV, +25°C ambient. 
3. Per TTL driven input; (VIN = 3AV); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + llicc DHNT + ICCD (fi) 
Icc = Quiescent Current (ICCl. IccH and Icez) 
llicc = Power Supply Current for a TTL High Input (VIN = 3AV) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fl= Input Frequency 
All currents are in milliamps and all frequencies are in megahertz. 

9.3 

Unit 

V 

V 

IlA 
IlA 
IlA 
IlA 
IlA 
V 

mA 

V 

V 

IlA 
mV 

IlA 

3017 Ink 04 

Unit 

mA 

mAl 
MHz 

mA 

30171bl0511 
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IDT54174FCTB07BT/CT 
FAST CMOS 1-TO-10 CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3,4) 
IDT54n4FCT807BT IDT54n4FCT807CT 

Com'l. Mil. Com'l. Mil. 
Symbol Parameter Conditions(l) Min.!2) Max. Min.(2) Max. Min.!2) Max. Min.(2) Max. Unit 
tPLH Propagation Delay 50n to Vee/2, 1.3 2.7 1.3 2.5 ns 
tPHL CL = 10pF 

tR Output Rise Time (See figure 1) - 1.5 - - 1.5 - ns 

tF Output Fall Time or50nae - 1.5 - - 1.5 - ns 

tSK(O) Output skew: skew between outputs of termination, - 0.5 - - 0.25 - ns 
same package (same transition) CL = 10pF 

tSK(p) Pulse skew: skew between opposite (See figure 2) - 0.5 - - 0.35 - ns 
transitions of same output (ItPHL - tPLHI) f~ 100MHz 

tSK(t) Package skew: skew between outputs of Outputs - 0.9 - - 0.65 - ns 
different packages at same power supply connected in 
voltage, temperature, package type and groups of two 
speed grade 

3017 tbl 06 

IDT54n4FCT807BT IDT54n4FCT807CT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(I) Min.(2) Max. Min.!2) Max. Min.(2) Max. Min.!2) Max. Unit 
tPLH Propagation Delay CL= 30pF 1.5 3.8 1.5 3.5 ns 
tPHL f~67MHz 

tR Output Rise Time (See figure 3) - 1.5 - - 1.5 - ns 

tF Output Fall Time - 1.5 - - 1.5 - ns 

tSK(O) Output skew: skew between outputs of - 0.5 - - 0.25 - ns 
same package (same transition) 

tSK(p) Pulse skew: skew between opposite - 0.5 - - 0.35 - ns 
transitions of same output (ItPHL - tPLHI) 

tSK(t) Package skew: skew between outputs of - 0.9 - - 0.75 - ns 
different packages at same power supply 
voltage, temperature, package type and 
speed grade 

3017 tbl 07 

IDT54n4FCT807BT IDT54n4FCT807CT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(I) Min.(2) Max. Min.(2) Max. Min.!2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 3.8 1.5 3.5 ns 
tPHL f~40MHz 

tR Output Rise Time (See figure 4) - 1.5 - - 1.5 - ns 

tF Output Fall Time - 1.5 - - 1.5 - ns 

tSK(O) Output skew: skew between outputs of - 0.5 - - 0.35 - ns 
same package (same transition) 

tSK(p) Pulse skew: skew between opposite - 0.60 - - 0.45 - ns 
transitions of same output (ItPHL - tPLHI) 

tSK(t) Package skew: skew between outputs of - 1.0 - - 0.75 - ns 
different packages at same power supply 
voltage, temperature, package type and 
speed grade 

NUI~:;: 30171bi 08 

1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. tPLH, tPHL, tSK(t) are production tested. All other parameters guaranteed but not production tested. 
4. Propagation delay range indicated by Min. and Max. limit is due to Vee, operating temperature and process parameters. These propagation delay 

limits do not imply skew. 
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IDT54174FCT807BT/CT 
FAST CMOS 1-TO-10 CLOCK DRIVER 

TEST CIRCUITS 

son TO Vcc/2, CL = 10pF 

Vee 

H-<:>-1---.--lD.U.T. 

RT 

Figure 1. 

CL = 30pF CIRCUIT 
Vee 

VOUT 

H-<o+--.---1D.U.T. I-+o-J----, 

RT 

Vee 

3017 drw 04 

30pF 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

son AC TERMINATION, CL = 10pF 

Vee 

3017 drw 05 

The capacitor value for ac termination is determined by the operating 
frequency. For very low frequencies a higher capacitor value should be 
selected. Figure 2. 

CL = 50pF CIRCUIT 
Vee 

VOUT 

1-+0+-.---1 D.U.T. H-o-t---, 

50pF 

ICL 

3017 drw 06 3017 drw 07 

Figure 3. Figure 4. 

ENABLE AND DISABLE TIME CIRCUIT ENABLE AND DISABLE TIME 
SWITCH POSITION 

Vee o--e 7.0V Test 

Disable LOW 
soon Enable LOW 

r-----., VIN VOUT Disable HIGH 

1-+<:>+-....... --1 D. U.T. H-O+-.---+ Enable HIGH 

Switch 

Closed 

Open 

DEFINITIONS: 30171nk 09 

50pF 
1< soon 

.1CL 
RT 

3017 drw 08 

Figure 5. 

9.3 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 
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IDT54174FCT807BT/CT 
FAST CMOS 1-TO-10 CLOCK DRIVER 

TEST WAVEFORMS 

PACKAGE DELAY 

INPUT---J 

OUTPUT-------J'] 

3V 

1.5V 

ov 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

OUTPUT SKEW· tSK(O) 

INPUT 

OUTPUT 1 __ ---j-J 

,----3V 
----1.5V 
~:-:---ov 

OUTPUT 2 ---j:;;==-=='-I 
tPLH2 tPHL2 

tSK(o) = ItPLH2 - lPLHll or IlPHL2 - tpHL11 
3017drw09 3017 drw 10 

PULSE SKEW· tSK(p) PACKAGE SKEW· tSK(t) 

INPUT 

OUTPUT 

tSK(p) = ItPHL - tpLHI 

ENABLE AND DISABLE TIMES 

NOTES: 

ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 

1.5V 

OV 

VOL 

3017 drw 11 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 

OV 
3017 drw 13 

1. Diagram shown lor input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator lor All Pulses: I ~ 1.0MHz; tF ~ 2.5ns; tR ~ 2.5ns 

3V 

1.5V 

INPUT OV 

PACKAGE 1 OUTPUT VOL 

PACKAGE 2 OUTPUT VOL 

tsK(l) = IlPLH2 - tPLHll or ItPHL2 - tPHL 11 

Package 1 and Package 2 are same device type and speed grade 
3017 drw 12 

9.3 6 



IDT54174FCT807BT/CT 
FAST CMOS 1·TO·10 CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT xx FCT 

Temp. Range 

xxxx 
Device Type 

x 
Package 

x 
Process 

y~lank 
P 
D 

~-------------1S0 
L 
E 
PY 

~ ______________________ ~807BT 
807CT 

~ ________________________________________ ~54 

74 

9.3 

Commercial 
MIL·STD·883, Class B 

Plastic DIP 
CERDIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Shrink Small Outline IC 

1 ·to· 10 Clock Driver 

-55°C to +125°C 
O°C to +70°C 

3017 drw 14 
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FAST CMOS IDT54n4FCT810BT/CT 4LJ BUFFER/CLOCK DRIVER 

Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS technology 
• Guaranteed low skew < 600ps (max.) 
• Very low duty cycle distortion < 700ps (max.) 
• Low CMOS power levels 
• TTL compatible inputs and outputs 
• TTL level output voltage swings 
• High drive: -32mA 10H, 48mA 10L 

• Two independent output banks with 3-state control 
- One 1:5 Inverting bank 
- One 1:5 Non-Inverting bank 

• ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

• Available in DIP, SOIC, SSOP, CERPACK and LCC 

FUNCTIONAL BLOCK DIAGRAMS 

INA [) 5 ,. , OA1-0As 

~ 5 ,. , OB1-0Bs 
3103 dlW 01 

OEB 

INB 

The lOT Logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

packages 
• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IDT5417 4FCT81 OBT/CT is a dual bank invertingl non­

inverting clock driver built using advanced dual metal CMOS 
technology. It consists of two banks of drivers, one inverting 
and one non-inverting. Each bank drives five output buffers 
from a standard TTL-compatible input. The IDT541 
74FCT810BT/CT have low output skew, pulse skew and 
package skew. Inputs are designed with hysteresis circuitry 

. for improved noise immunity. The outputs are designed with 
TTL output levels and controlled edge rates to reduce signal 
noise. The part has multiple grounds, minimizing the effects of 
ground inductance. 

PIN CONFIGURATIONS 

Vee 

OA1 

0A2 

OAa 

GND 

OA4 

OAs 

GND 

OEA 

INA 

20 

2 19 

3 18 

4 
P20-1 

17 

5 D20-1 16 8020-2 
8020-7 

15 6 & 
E20-1 

7 14 

8 13 

9 12 

10 11 

DIP/sOIC/sSOP/CERPACK 
TOP VIEW 

INDEX .:J! « 8 8 1m o 0 > > 0 

I II I: : I II I 

32:....:2019 

Vee 

OB1 

OB2 

OBa 

GND 

OB4 

OBs 

GND 

DEB 

INB 

OAa :14 1 18[: OB2 

GND :] 5 17[: OBa 

OM :16 L2D-2 16[: GND 

OAs :17 15[: OB4 

GND :] 8 14[: OB5 
9 10 11 12 13 

r"""I"""""""""""" ,......, • II II II II I 

Iiti ~ ~ 1m ~ o - - 0 Cl 

LCO 
TOP VIEW 

al03 dlW02 

3103 dlW03 

JULY 1995 

@1995 Integrated Device Technology, Inc. 9.4 DSC-4II46f2 
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IDT54174FCT810BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION ABSOLUTE MAXIMUM RATINGS(1) 
Pin Names Description Symbol Ratin~ Commercial Military Unit 

OEA,OEB 3-State Output Enable Inputs (Active LOW) VTERM(2) Terminal V9ltage -0.5 to +7.0 -0.5 to +7.0 V 

INA,INB Clock Inputs 
with Respect to 
GND 

OAn,OBn Clock Outputs VTERM(3) Terminal Voltage -0.510 Vee -0.5 to Vee V 
3103 Ibl 01 with Respect to +0.5 +0.5 

GND 

CAPACITANCE (T A = +25°C, 1= 1.0MHz) 

Symbol Parameter(1) Conditions Typ. Max. Unit 

CIN Input VIN =OV 4.5 6.0 pF 
Capacitance 

GoUT Output VOUT=OV 5.5 B.O pF 
Capacitance 

NOTE: 3103 Ink 02 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output -60 to +120 -60 to +120 mA 

1. This parameter is measured at characterization but not tested. Current 
NOTES: 3103 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device atthese or any otherconditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating condHions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vce by +O.SV unless otherwise noted. 

2. Input and Vee terminals. 
3. Output and I/O terminals. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified 
Commercial: TA = O°C to +70°C, Vee = 5.0V + 5%; Military: TA = -55°C to +125°C, Vee = 5.0V + 10% - -

Symbol Parameter Test Conditions(1) Min. Typ'<2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 -
VIL Input LOW Level Guaranteed LogiC LOW Level - -
IIH Input HIGH Currenl(5) Vee = Max. VI=2.7V - -
ilL Input LOW Current(5) Vee = Max. VI = 0.5V - -
10ZH High Impedance Output Current Vee = Max. Vo= 2.7V - -
10ZL (3-State Output pins)(5) Vo= 0.5V - -
II Input HIGH Current(5) Vee = Max., VI = Vee (Max.) - -
VIK Clamp Diode Voltage Vee = Min., IIN= -18mA - -0.7 

los Short Circuit Current Vee = Max.(3), Vo= GND -60 -120 

VOH Output HIGH Voltage Vee = Min. IOH=-12mAMIL. 2.4 3.3 
VIN = VIH or VIL 10H = -15mA COM'L. 

IOH=-24mAMIL. 2.0 3.0 
10H = -32mA COM'U4) 

VOL Output LOW Voltage Vee = Min. 10L= 32mA MIL. - 0.3 
VIN = VIH or VIL 10L = 48mA COM'L. 

IOFF Input/Output Power Off Leakage(5) Vee = OV, VIN or Vo ~ 4.5V - -
VH Input Hysteresis lor all inputs - - 150 

leeL Quiescent Power Supply Current Vce = Max., VIN = GND or Vee - 5 
leeH 
leez 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = S.OV, +2S'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Duration of the condition can not exceed one second. 
S. The test limit for this parameter is ± SIlA at TA = -SS'C. 

9.4 

Max. Unit 

- V 

0.8 V 

±1 !JA 
±1 !JA 
±1 !JA 
±1 !JA 
±1 !JA 

-1.2 V 

-225 mA 

- V 

-

0.55 V 

±1 !JA 
- mV 

500 !JA 

3103 Ink 04 
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IDT54174FCT810BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. Typ.(2) Max. 

dice 
Quiescent Power Supply Current Vee = Max. - 0.5 2.0 
TTL Inputs HIGH VIN = 3.4v(3) 

IceD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 60 100 
Outputs Open VIN= GND 
OEA = OEB = GND 
50% Duty Cycle 

Ie Total Power Supply Current (6) Vee = Max. VIN = Vee - 7.5 13 
Outputs Open VIN= GND 
fo= 25MHz 

50% Duty Cycle VIN = 3.4V - 7.8 14.0 
OEA = GND, OEB =Vee VIN =GND 

Vee = Max. VIN = Vee - 30.0 50.5(5) 

Outputs Open VIN=GND 
fo = 50MHz 

50% Duty Cycle VIN =3.4V - 30.5 52.5(5) 

OEA = OEB = GND VIN =GND 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input; (VIN = 3.4V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These lim~s are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + ~Icc DHNT + ICCD (foNo) 
Icc = Quiescent Current (Iccl, IccH and Iccz) 
~Icc = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fo= Output Frequency 
No= Number of Outputs at fo 
All currents are in milliamps and all frequencies are in megahertz. 

9.4 

Unit 

mA 

flAI 
MHz/bi 

mA 

3103 tbl 05 
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IDT54174FCTB10BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3,4) 
IDT54n4FCT810BT IDT54n4FCT81 OCT 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Mln.(2) Max. Mln.(2) Max. Min.l2) Max. Mln.l2) Max. Unit 
tPLH Propagation Delay CL= 50pF 1.5 4.5 1.5 4.9 1.5 4.3 1.5 4.6 ns 
tPHL INA to OAn INB to OBn RL=500Q 

tR Output Rise Time - 1.5 - 2.0 - 1.5 - 2.0 ns 

tF Output Fall Time - 1.5 - 1.5 - 1.5 - 1.5 ns 

tSK1(0) Output skew (same bank): skew between - 0.5 - 0.9 - 0.3 - 0.7 ns 
outputs of same bank and same package 

(same transition) 

tSK2(o) Output skew (all banks): skew between - 0.7 - 1.1 - 0.6 - 1.0 ns 
outputs of all banks of same package 

(inputs tied together) 

tSK(p) Pulse skew: skew between opposite - 0.7 - 1.2 - 0.7 - 1.1 ns 
transitions of same output l(tPHL-tPLH)1 

tSK(t) Package skew: skew between outputs of - 1.2 - 1.5 - 1.0 - 1.2 ns 

different packages at same power supply 

voltage, temperature, package type and 
speed grade 

tPZL Output Enable Time 1.5 6.0 1.5 6.5 1.5 5.0 1.5 6.0 ns 

tPZH OEA to OAn OEB to OBn 

tpLZ Output Disable Time 1.5 6.0 1.5 6.5 1.5 5.0 1.5 6.0 ns 

tPHZ OEA to OAn, OEB to OBn 

NOTES: 31031b106 

1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. tPLH, tPHL, tSK(t) are production tested. All other parameters guaranteed but not production tested. 
4. Propagation delay range indicated by Min. and Max. limit is due to Vee, operating temperature and process parameters. These propagation delay 

limits do not imply skew. 
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IDT54174FCT810BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR ALL OUTPUTS 

Vee 0--.7.0V 

H-<*~-l D.U.T. HO+_----+ 

RT 

TEST WAVEFORMS 

PACKAGE DELAY 

INPUT---' 

)UTPUT-----~ 

3103drw04 

3V 

1.5V 

OV 

VOH 

1.5V 

VOL 

3103 drw 05 

OUTPUT SKEW (ALL BANKS) - tSK2{O) 

INPUT 

OUTPUT 1' __ -1-' 

OUTPUT 2 

,..---- 3V 
1.5V 

~~--OV 

VOH 
1.5V 
VOL 

tSK2(0) = ItPHL2 • tPLH11 or ItPLH2 • tPHL 11 3103 drw 07 

PACKAGE SKEW - tSK(t) 

INPUT 

,..---, -----3V 
----1.5V 
~,..,----OV 

PACKAGE 1 OUTPUT'----+-J ~;:::--+-J L..-::::;--

PACKAGE 2 OUTPUT'-----jFo=;~::'..1 """""t==!.J 
tPD2a tPD2b 

VOH 

-1.5V 
VOL 

tSK(t) = ItPD2a • tPD1 al or ItPD2b· tPD1 bl 

Package 1 and Package 2 are same device type and speed grade 
NOTES: 3103 drw 09 

1. Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator for All Pulses: f $ 1.0MHz; tF $ 2.5ns; tR $ 2.5ns 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ENABLE AND DISABLE TIME 
SWITCH POSITION 

Test 
Disable LOW 
Enable LOW 

Disable HIGH 
Enable HIGH 

Switch 
Closed 

Open 

DEFINITIONS: 3103 Ink 07 

CL= Load capacitance: includes jig and probe capacitance. 
RT= Termination 'resistance: should be equal to ZOUT of the Pulse 

Generator. 

OUTPUT SKEW (SAME BANK) - tSK1{O) 
,.----3V 
----1.5V 

INPUT OV 

OUTPUT 1 ___ +-J 

OUTPUT 2 ----j::;:::=~;..1 
tPLH2 tPHL2 

tSK1(0) = ItPLH2 - tPLH11 orltPHL2 -tPLH11 
3103drw06 

PULSE SKEW - tSK{p) 

I NPUT __ --I 

OUTPUT----' 

,----- 3V 
----1.5V 

'--1--- OV 

r---~~~--- VOH 

VOL 

tSK(p) = ItPHL -IPLHI 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

OUTPUT SWITCH 
NORMALLY OPEN 

HIGH __ ---I. 
OV 

3103 drw 08 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 

OV 

3103 dlW 10 
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IDTS4I74FCT810BT/CT 
FAST CMOS BUFFER/CLOCK DRIVER 

ORDERING INFORMATION 

IDTXXFCT 
Temp. Range 

xxx 
Device Type 

xx 
Package 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

x 
Process/ 

Temperature 
Range 

y~lank Commercial 
Military (-55°C to +125°C) Compliant to 
MIL-STD-883, Class B 

P Plastic DIP 
D CERDIP 
E CERPACK 

L--------i L Leadless Chip Carrier 
SO Small Outline IC 
PY Shrink Small Outline IC 

L---------------i 810BT Inverting, Non-Inverting Buffer/Clock driver 
81 OCT 

54 -55°C to +125°C 
740°C to + 70°C 

3103 dlW 13 
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FAST CMOS 
BUFFER/CLOCK DRIVER 

IDT49FCT3805/A 

Integrated Device Technology. Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Guaranteed low skew < 500ps (max.) 
• Very low duty cycle distortion < 1.0ns (max.) 
• Very low CMOS power levels 
• TTL compatible inputs and outputs 
• Inputs can be driven from 3.3V or 5V components 
• Two independent output banks with 3-state control 
• 1 :5 fanout per bank 
• 'Heartbeat' monitor output 
• Available in DIP, SOIC, SSOP, Cerpack and LCC 

packages 
• Military product compliant to MIL-STD-883, Class B 
• Vee = 3.3V ± 0.3V 

FUNCTIONAL BLOCK DIAGRAM 

5 
INA OA1-0As 

5 
081-085 INB 

OEB 

MON 

3102 dlW 01 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 9.5 

DESCRIPTION: 
The FCT3805/A is a 3.3 volt, non-inverting clock driver built 

using advanced dual metal CMOS technology. The device 
consists of two banks of drivers, each with a 1:5 fanout and its 
own output enable control. The device has a "heartbeat" 
monitor for diagnostics and PLL driving. The MON output is 
identical to all other outputs and complies with the output 
specifications in this document. The FCT3805/A offers low 
capacitance inputs with hysteresis. 

The FCT3805/A is designed for high speed clock distribu­
tion where Signal quality and skew are critical. The FCT 3805 
also allows single point-to-point transmission line driving in 
applications such as address distribution, where one signal 
must be distributed to multiple receivers with low skew and 
high signal quality. 

PIN CONFIGURATIONS 

VCCA 20 

OA1 2 19 

0A2 3 18 

OA3 4 17 
P20-1 

GNDA 5 D20-1 16 
8020-2 
8020-7 OA4 6 & 15 

OAs 
E20-1 

14 7 

GNDa 8 13 

OEA 9 12 

INA 10 11 

DIP/SOIC/SSOP/CERPACK 
TOP VIEW 

'" .;;: {'j In 

Iii INDEX « () 

a a ~ ~ a 
1 II I I II II I 
&.-I L....I I I....., L....I 

3 2 :.-.: 20 19 

OAs :]4 1 
18[: 

GNDA ]5 17[: 
OM ]6 L20-2 16[: 

OAs ]7 15[: 

GNDa ]8 14[: 
9 10 11 12 13 

,...., ....-, r-I 1"""""1 1'""""'1 
I II I t II II I 

« « In In Z IW Z ~I~ a a -
~ 

LCC 
TOP VIEW 

VCCB 

081 

082 

083 

GNDB 

084 

085 

MON 

OEB 

INB 

3102 drw 02 

082 

083 

GNDB 

084 

085 

3102 drw 03 
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IDT49FCT3805IA 
FAST CMOS BUFFER/CLOCK DRIVER 

PIN DESCRIPTION 
Pin Names Description 

OEA,OEB 3-State Output Enable Inputs (Active LOW) 

INA,INB Clock Inputs 

OAn,OBn Clock Outputs 

MON Monitor Output 
3102 Ibl 01 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Ratin!:! Commercial Militarv Unit 
VTERM(2} Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to Vee -0.5 to Vee V 
with Respect to +0.5 +0.5 
GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

Tsm Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output -60 to +60 -60 to +60 mA 
Current 

NOTES: 3102 Ink 03 

1. Stresses greaterthanthose listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating condftions for ex­
tended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTION TABLE(1) 

Inputs Outputs 

OEA,OEs INA,INa OAn,OBn MON 

L L L L 

L H H H 

H L Z L 

H H Z H 
NOTE: 3102 Ibl 02 

1. H = HIGH, L = LOW, Z = High Impedance 

CAPACITANCE (TA - +25°C f = 1 OMHz) - , 

Svmbol Parameten1 } Conditions Tvp. Max. Unit 

CIN Input VIN = OV 3.5 5.0 pF 
Capacitance 

GoUT Output VOUT=OV 3.5 5.0 pF 
Capacitance 

NOTE: 3102 Ink 04 

1. This parameter is measured at characterization but not tested. 

9.5 2 



IDT49FCT3805IA 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = O°C to +70°C Vec = 3 3V + 0 3V' Military' TA = -55°C to +125°C Vee= 3 3V ± 0 3V , - , , 

Symbol Parameter Test Conditions(!) Min. TYD.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (1/0 pins) 2.0 -

Vil Input LOW Level Guaranteed Logic LOW Level -D.5 -
(Input and 1/0 pins) 

IIH Input HIGH Current (Input pins)(6) Vec= Max. VI = 5.5V - -
Input HIGH Current (1/0 pins)(6) VI = Vee - -

III Input LOW Current (Input pins)(6) VI=GND - -
Input LOW Current (1/0 pins)(6) VI=GND - -

10ZH High Impedance Output Current Vec= Max. Vo= Vee - -
10Zl (3-State Output pins)(6) Vo=GND - -
VIK Clamp Diode Voltage Vee = Min., liN = -1SmA - -0.7 

100H Output HIGH Current Vee = 3.3V, VIN = VIH or Vil. Vo = 1.5V(3) -36 -60 

100l Output LOW Current Vee = 3.3V, VIN = VIH or Vil. Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. IOH=-D.1mA Vee-0.2 -
VIN = VIH or Vil IOH = -6mA MIL. 2.4(5) 3.0 

IOH = -SmA COM'L. 

VOL Output LOW Voltage Vee = Min. IOl=0.1mA - -
VIN = VIH or Vil IOl= 16mA - 0.2 

IOl= 24mA - 0.3 

10FF Input Power Off Leakage(6) Vee = OV, VIN., 4.5V - -
los Short Circuit Current(4) Vee = Max., Vo=GND(3) -60 -135 

VH Input Hysteresis - - 150 

leel Quiescent Power Supply Current Vee = Max., COM'L. - 0.1 

leeH VIN = GND or Vee MIL. - 0.1 
lecz 

NOTES: 

Max. Unit 
5.5 V 

Vcc+0.5 

O.S V 

±1 !iA 
±1 

±1 

±1 

±1 !iA 
±1 

-1.2 V 

-110 mA 

200 mA 

- V 

-

0.2 V 

0.4 

0.50 

±1 !iA 
-240 mA 

- mV 

10 !iA 
100 

3102 Ink 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vce -O.BV at rated current. 
B. The test IimH for this parameter is ±51lA at TA = -55'C. 

9.5 3 



IDT49FCT3805/A 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. Typ.<2) Max. 

"'lee 
Quiescent Power Supply Current Vee = Max. - 2.0 30 
TTL Inputs HIGH VIN = Vee -O.6V(S) 

leeD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.035 0.06 
Outputs Open VIN=GND 
OEA = OEB = GND 
Per Output Toggling 
50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 0.9 1.6 
Outputs Open VIN=GND 
10 = 25M Hz 

50% Duty Cycle VIN =Vee-0.6V - 0.9 1.6 
OEA = OEB =Vee VIN =GND 
Mon. Output Toggling 

Vee = Max. VIN = Vee - 20.0 33.0(5) 

Outputs Open VIN= GND 
10 = 50MHz 

50% Duty Cycle VIN = Vee -O.6V - 20.0 33.0(5) 

OEA = OEB = GND VIN =GND 
Eleven Outputs 
Toggling 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at VCC = 3.3V, +25'C ambient. 
3. Per TTL driven input (VIN = Vcc ·O.6V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 
5. Values for these conditions are examples of the Ic formula. These limits are guaranteed but not tested. 

6. Ic = 10UIESCENT + IiNPUTS + IDYNAMIC 
Ic = Icc + Alcc DHNT + ICCD (foNo) 
Icc = Quiescent Current (lccL, IccH and Iccz) 
Alec = Power Supply Current for a TTL High Input (VIN = Vcc ·O.6V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fa = Output Frequency 
No = Number of Outputs at fa 
All currents are in milliamps and all frequencies are in megahertz. 

9.5 

Unit 

~ 

mAl 
MHz 

mA 

3102 Ibl 06 
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IDT49FCT3BOS/A 
FAST CM.OS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3,4) 
FCT3805 FCT3805A 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Condition(1) Min.l2) Max. Min.l2) Max. Mln.l2) Max. Min.<2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 5.8 1.5 5.0 ns 
tPHL INA to OAn INa to OBn RL= soon 
t~ Output Rise Time - 2.0 - - 2.0 - ns 

tF Output Fall Time - 2.0 - - 2.0 - ns 

tSK(O) Output skew: skew between outputs of all - 0.7 - - 0.5 - ns 
banks of same package (inputs tied together) 

tSK(p) Pulse skew: skew between opposite - 1.2 - - 1.0 - ns 
transitions of same output (ItPHL-tPLHI) 

tSK(t) Package skew: skew between outputs of - 1.5 - - 1.2 - ns 

different packages at same power supply 

voltage, temperature, package type and 
speed grade 

tPZL Output Enable Time 1.5 6.5 1.5 6.0 ns 

tPZH OEA to OAn OEa to OBn 

tpLZ Output Disable Time 1.5 5.5 1.5 5.0 ns 

tPHZ OEA to OAn OEB to OBn 
NOTES: 3102 Ibl 07 

1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. tPLH, tPHL, tSK(t) production tested. All other parameters guaranteed but not production tested. 
4. Propagation delay range indicated by Min. and Max. limn is due to Vee, operating temperature and process parameters. These propagation delay 

limits do not imply skew. 
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IDT49FCT3805/A 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR ALL OUTPUTS ENABLE AND DISABLE TIME 
6.0V SWITCH POSITION 

Vee 

Your 

H-<*-t--iD. U .T. 1----1:-01--,---+ 
50pF 

RT I 
PACKAGE DELAY 

INPUT----' 

OUTPUT-------J] 

LGND 
500n 

500n 

3102drw04 

3V 

1.5V 

OV 

Test Switch 
Disable LOW 6.0V 
Enable LOW 
Disable HIGH GND 
Enable HIGH 

DEFINITIONS: 3102 tbt 08 

CL = Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

OUTPUT SKEW· tSK(O) 

INPUT 

OUTPUT 1 ---t-.J 

OUTPUT 2 ---i;::;::==~1 

~---3V 

----1.5V 
""'"...,.---OV 

ISKlo) = ItPLH2 - IPLHll or ItPHL2 - IPHL 11 
3102 drw 05 3t02drw06 

PULSE SKEW· tSK(p) PACKAGE SKEW· tSK(t) 

INPUT-_-.J 

OUTPUT----...1 

r----3V 
----1.5V 

'--f--- OV 

VOL 

ISKlp) = ItPHL -IpLHI 
3102 drw 07 

ENABLE AND DISABLE TIMES 

NOTES: 

OUTPUT 
NORMALLY 

ENABLE 

HIGH __ ---L 

DISABLE 

r----3V 
---1.5V 

t--'+---- OV 

3.5V 

VOH 

OV 
3102drw09 

1. Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator for All Pulses: f" 1.0MHz; tF" 2.5ns; tR " 2.5ns 

INPUT 

PACKAGE 1 OUTPUT---+--' 

PACKAGE 2 OUTPUT---+-;;:;;u:! 

,--___ 3V 

----1.5V 
.~r----OV 

VOL 

ISKlt) = ItPLH2 - IPLHll or ItPHl2 -IPHL 11 
3102 drw 08 
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IDT49FCT3805lA 
FAST CMOS BUFFER/CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT 49FCT xxx 
Device Type 

xx 
Package 

x 
Process! 

Temperature 
Range 

y~lank Commercial 
MIL-STD-883, Class B 

P Plastic DIP 
D CERDIP 
E CERPACK 

L..--------I L Leadless Chip Carrier 
SO Small Outline IC 
PY Shrink Small Outline IC 

1.. ____________ -13805 Non-Inverting 3.3V Buffer/Clock Driver 
3805A 

3102 drw 10 
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3.3VCMOS 
1-TO-10 CLOCK DRIVER 

IDT5417 4FCT3807/A 
PRELIMINARY 

Integrated Device Technology. Inc. 

FEATURES: 
• O.S MICRON CMOS Technology 
• Guaranteed low skew < 3S0ps (max.) 
• Very low duty cycle distortion < 3S0ps (max.) 
• High speed: propagation delay < 3.0ns (max.) 
• 100 MHz operation 
• Very low CMOS power levels 
• TTL compatible inputs and outputs 
• 1:10 fanout 
• Maximum output rise and fall time < 1.Sns (max.) 
• Low input capacitance: 4.SpF typical 
• Vee = 3.3V ±0.3V 
• Inputs can be driven from 3.3V or SV components 

FUNCTIONAL BLOCK DIAGRAM 

...------l ;----- 01 

~--~~----- 02 

~--~ ~----- 03 

~--~ ~----- 04 

.---~ ~----- Os 
IN 

.---~ ;------ Os 

~---~ ~--------- 07 

~----~ ;>------ 08 

~----~ ;>------ 09 

'-----------I ;>------ 010 
3046 dlW 01 

The lOT logo Is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

@1995 Integrated Device Technology, Inc. 9.6 

• Available in DIP, SOIC, SSOP, Cerpack and LCC 
packages 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The FCT3807/A 3.3V clock driver is built using advanced 

dual metal CMOS technology. This low skew clock driver 
offers 1:10 fanout. The large fanout from a single input 
reduces loading on the preceding driver and provides an 
efficient clock distribution network. The FCT807/A offers low 
capacitance inputs with hysteresis for improved noise mar­
gins. Multiple power and grounds reduce noise. Typical 
applications are clock and signal distribution. 

PIN CONFIGURATIONS 

IN 20 Vee 

GND 2 19 010 

01 3 18 09 

vee 4 17 GND 
P20-1 

02 5 D20-1 
8020-2 

16 Os 

GND 6 8020-7 15 Vee & 

03 E20-1 
14 07 7 

vee 8 13 GND 

04 9 12 06 

GND 10 11 Os 

DIP/SOIC/SSOP/CERPACK 3046 drw02 

TOP VIEW 

INDEX Cl 0 0 

"- <5 z z 0 c5 C!l - > 

u U: :UU 
3 2 :......: 20 19 

Vee :1 4 
1 

18[: 09 

02 :] 5 17[: GND 

GND :16 L20-2 16C 08 

03 :] 7 15[: Vee 

Vee :ls 14[: 07 
9 10 11 12 13 

r"""1 r-"1 r--1 ,....., r-""'I 
I II II II I I I 

" Cl '" '" Cl 
0 Z 0 0 z 

C!l C!l 

LCC 3046 dlW 03 
TOP VIEW 

AUGUST 1995 

DSC -4647/2 
1 



IDT54174FCT3807/A 
3.3V CMOS 1·TO·10 CLOCK DRIVER 

PIN DESCRIPTION 
Pin Names Description 

IN Input 

Ox Outputs 
3046 tbl 01 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 
VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.510+7.0 -0.510+7.0 V 
with Respect to 
GND 

VTERM(4) Terminal Voltage -0.5 to Vee -0.5 to Vee V 
with Respect to +0.5 +0.5 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output -60 to +60 -60 to +60 mA 
Current 

NOTES: 3046 Ink 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating 
cond~ions for extended periods may affect reliability. 

2. Vcc terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions' Typ. Max. Unit 

ON Input VIN =OV 4.5 6.0 pF 

Capacitance 

GoUT Output VOUT= OV 5.5 8.0 pF 
Capacitance 

NOTE: 3046 Ink 02 

1. This parameter is measured at characterization but not tested. 
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IDT54174FCT3807/A 
3.3V CMOS 1-TO-10 CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified 
C . I T C C ommerela: A= 0° to +70° , Vee = 3.3V ± 0.3V; Military: TA = -55°C to +125°C, Vee = 3.3V + 0.3V 

Symbol Parameter Test Conditlons(l) Min. Typ.(2) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 2.0 -
Input HIGH Level (110 pins) 2.0 -

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and 110 pins) 

IIH Input HIGH Current (Input pins)(6) Vee = Max. VI = 5.5V - -
Input HIGH Current (110 pins)(6) VI=·Vee - -

IlL Input LOW Current (Input pins)(6) VI=GND - -
Input LOW Current (110 pins)(6) VI= GND - -

10ZH High Impedance Output Current Vee = Max. Vo= Vee - -
10ZL (3-State Output pins)(6) Vo=GND - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 

100H Output HIGH Current Vee = 3.3V, VIN = VIH or VIL, vo = 1.5V(3) -36 --60 

100L Output LOW Current Vee = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 50 90 

VOH Output HIGH Voltage Vee = Min. IOH=-o.1mA Vee-O.2 -
VIN = VIH or VIL 10H = -6mA MIL. 2.4(5) 3.0 

10H = -8mA COM'L. 

VOL Output LOW Voltage Vcc=Min. 10L= 0.1mA - -
VIN = VIH or VIL IOL=16mA - 0.2 

IOL=24mA - 0.3 

10FF Input Power Off Leakage(6) Vee = OV, VIN:S: 4.5V - -
los Short Circuit Current(4) Vee = Max., Vo=GND(3) --60 -135 

VH Input Hysteresis - - 150 

leeL Quiescent Power Supply Current Vee = Max., COM'L. - 0.1 

leeH VIN = GND or Vee MIL. - 0.1 
leez 

NOTES: 
1.For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2.Typical values are at Vcc = 3.3V, +25°C ambient. 
3.Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4.This parameter is guaranteed but not tested. 
5. VOH = Vee -O.BV at rated current. 
B.The test limit for this parameter Is ±5~ at TA = -55°C. 

9.6 

Max. Unit 
5.5 V 

Vee+0.5 

0.8 V 

±1 IlA 
±1 

±1 

±1 

±1 IlA 
±1 

-1.2 V 

-110 rnA 

200 rnA 

- V 

-

0.2 V 

0.4 

0.50 

±1 IlA 
-240 rnA 

- mV 

10 IlA 
100 

3046 Ink 04 
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IDT54174FCT3807/A 
3.3V CMOS 1-TO-10 CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. TVD.(2) 

Alee Quiescent Power Supply Current Vee = Max. - 2.0 

TTL Inputs HIGH VIN = Vee -O.6V(3) 

leeD Dynamic Power Supply Current(4) Vee = Max. VIN = Vee - 0.31 

Input toggling VIN= GND 

50% Duty Cycle 

Outputs Open 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 15.5 

Input toggling VIN=GND 

50% Duty Cycle 

Outputs Open VIN = Vee -0.6V - 15.5 

Ii = 50MHz VIN=GND 
NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25'C ambient. 
3. Per TTL driven input (YIN = Vee -O.6V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 
5. Values for these conditions are examples of the Ic formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + dlcc DHNT + ICCD (fi) 
Icc = Quiescent Current (Iccl, IccH and ICC2) 
dlcc = Power Supply Current for a TTL High Input (VIN = VCC -O.SV) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fi = Input Frequency 
All currents are in milliamps and all frequencies are in megahertz. 

9.6 

Max. Unit 

30 ~ 

0.45 mAl 

MHz 

22.8 mA 

22.8 

30461bl05 
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IDT54174FCT3807/A 
3.3V CMOS l-TO-l0 CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(3,4) 
54174FCT3807 54174FCT3807 A 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(1) Min.(2) Max. Min.!2) Max. Min.(2) Max. Min.!2) Max. Unit 
tPLH Propagation Delay son to Vee/2, 1.5 3.5 1.5 3.0 ns 
tPHL CL = 10pF 

tR Output Rise Time (See figure 1) - 1.5 - 1.5 ns 

tF Output Fall Time or son ac - 1.5 - 1.5 ns 

tSK(O) Output skew: skew between outputs of termination, - 0.5 - 0.35 ns 
same package (same transition) CL = 10pF 

tSK(p) Pulse skew: skew between opposite (See figure 2) - 0.5 - 0.35 ns 
transitions of same output (ItPHL-tPLHI) f~ 100MHz 

tSK(t) Package skew: skew between outputs of Outputs - 0.9 - 0.65 ns 
different packages at same power supply connected in 
voltage, temperature, package type and groups of two 
speed grade 

3046 tb 06 

54174FCT3807 54n4FCT3807 A 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(1) Min.(2) Max. Mln.(2) Max. Min.(2) Max. Min.!2) Max. Unit 

tPLH Propagation Delay CL= 30pF 1.5 4.5 1.5 4.0 ns 
tPHL f~67MHz 

tR Output Rise Time (See figure 3) - 1.5 - 1.5 ns 

tF Output Fall Time - 1.5 - 1.5 ns 

tSK(O) Output skew: skew between outputs of - 0.5 - 0.35 ns 
same package (same transition) 

tSK(p) Pulse skew: skew between opposite - 0.5 - 0.35 ns 
transitions of same output (ItPHL - tPLHI) 

tSK(t) Package skew: skew between outputs of - 1.0 - 0.75 ns 

different packages at same power supply 
voltage, temperature, package type and 
speed grade 

3046tbl07 

54n4FCT3807 54174FCT3807 A 

Com'l. Mil. Com'l. Mil. 

Symbol Parameter Conditions(1) Min.!2) Max. Mln.!2) Max. Min,!2) Max. Min.(2) Max. Unit 

tPLH Propagation Delay CL= 50pF 1.5 4.8 1.5 4.3 ns 
tPHL f~40MHz 

tR Output Rise Time (See figure 4) - 1.5 - 1.5 ns 

tF Output Fall Time - 1.5 - 1.5 ns 

tSK(O) Output skew: skew between outputs of - 0.5 - 0.35 ns 
same package (same transition) 

tSK(p) Pulse skew: skew between opposite - 0.5 - 0.35 ns 
transitions of same output (ltPHL - tPLHI) 

tSK(t) Package skew: skew between outputs of - 1.0 - 0.75 ns 
different packages at same power supply 
voltage, temperature, package type and 
speed grade 

NOTES: 3046 tbl 08 

1. See test circuits and waveforms. 
2. Minimum limits are guaranteed but not tested on Propagation Delays. 
3. tPLH, tPHL, t8K(t) are production tested. All other parameters guaranteed but not production tested. 
4. Propagation delay range indicated by Min. and Max. limit is due to Vee, operating temperature and process parameters. These propagation delay 

limits do not imply skew. 
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IDT54174FCT3B07/A 
3.3V CMOS 1-TO-10 CLOCK DRIVER 

TEST CIRCUITS 

ZO = 50n TO Vcc/2, CL = 10pF 

Vee 
Vee 

100n 

RT 100n 

3046 drw04 

Figure1. 

CL = 30pF CIRCUIT 

Vee 

VOUT 

1-+0-1--.--1 D.U.T. 1-+0+----, 

30pF 

RT 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ZO = 50n AC TERMINATION, CL = 10pF 

Vee 

RT 
220PF~ 

3046 drw 05 

The capacitor value for ac termination is determined by the operating 
frequency. For very low frequencies a higher capacitor value should be 
selected. 

Figure 2. 

CL = 50pF CIRCUIT 
Vee 

VOUT 

H-<>t--....... --l D. u. T. H-ot----, 

50pF 

RT 

3046 drw 06 3046 drw 07 

Figure 3. Figure 4. 

ENABLE AND DISABLE TIME CIRCUIT ENABLE AND DISABLE TIME 
SWITCH POSITION 

Vee 

VOUT 

6.0V 

LGND 

soon 

Test 

Disable LOW 
Enable LOW 
Disable HIGH 
Enable HIGH 

Switch 

6.0V 

GND 

DEFINITIONS. 3046 Ink 09 
I--f-<D+-.-----l D.U. T. 1-+0+_._----. 

RT 

Figure 5. 

Tc50PF soon 
-tel 

3046 drw 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 
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IDT54174FCT3807/A 
3.3V CMOS 1-TO-10 CLOCK DRIVER 

TEST WAVEFORMS 

PACKAGE DELAY 

INPUT----J 

OUTPUT-----'! 

tR tF 

3V 

1.5V 

OV 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

OUTPUT SKEW - tSK(O) 

INPUT 

OUTPUT 1 __ -+-J 

OUTPUT 2 --~:::::::~I 

,-----3V 
----1.5V 
,=,...,...--OV 

,..-1--""',4"-- VOH 
-1.5V 

VOL 

3046 drw 09 3046 drw 10 

tSK(o) = ItPLH2 . tPLH11 or ItPHL2 . tPHL 11 

PULSE SKEW - tSK(p) PACKAGE SKEW - tSK(t) 
3V 

3V 1.5V 

1.5V INPUT OV 

INPUT OV 

PACKAGE 1 OUTPUT VOL 

OUTPUT----J VOL 

tSK(p) = ItPHL· tPLHI PACKAGE 2 OUTPUT VOL 

tSK(l) = ItPLH2 . tPLH11 or ItPHL2 . tPHL 11 
3046 drw 11 Package 1 and Package 2 are same device type and speed grade 

ENABLE AND Q~&.@LE TIME~ISABLE 

NOTES: 

~--3V 

---1.5V 
~--J'+-___ ov 

3.5V 

VOL 

VOH 

OV 

3046 drw 13 

1. Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator for All Pulses: f " 1.0MHz; tF " 2.5ns; tR " 2.5ns 

3046 drw 12 
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IDT54174FCT3807/A 
3.3VCMOS 1-TO-10 CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT xx FCT 

Temp. Range 

xxxx 
Device Type 

x 
Package 

x 
Process 

yglank 

P 
o 

~----------~SO 

L 
E 
PY 

3807 L..-___________ ~ 3807A 

L..-___________________ --;54 
74 

9.6 

Commercial 
MIL-STO-883, Class B 

Plastic DIP 
CEROIP 
Small Outline IC 
Leadless Chip Carrier 
CERPACK 
Shrink Small Outline IC 

Ho-1O 3.3V Clock driver 

-55°C to + 125°C 
O°C to +70°C 

3046 drw 14 
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~ r;J LOW SKEW PLL-BASED IDT5417 4FCT88915TT 

CMOS CLOCK DRIVER 55nO/100/133 

(WITH 3-STATE) PRELIMINARY 
Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Input frequency range: 1 OMHz - f20 Max. spec 

(FREO_SEL = HIGH) 
• Max. output frequency: 133MHz 
• Pin and function compatible with MC8891ST 
• 5 non-inverting outputs, one inverting output, one 2x 

output, one +2 output; all outputs are TTL-compatible 
• 3-State outputs 
• Output skew < SOOps (max.) 
• Duty cycle distortion < SOOps (max.) 
• Part-to-part skew: 1 ns (from tPD max. spec) 
• TTL level output voltage swing 
• 64/-1 SmA drive at TTL output voltage levels 
• Available in 28 pin PLCC, LCC and SSOP packages 

DESCRIPTION: 
The I DTS417 4FCT88915TT uses phase-lock loop technol­

ogy to lock the frequency and phase of outputs to the input 
reference clock. It provides low skew clock distribution for 
high performance PCs and workstations. One of the outputs 

FUNCTIONAL BLOCK DIAGRAM 

is fed back to the PLL at the FEEDBACK input resulting in 
essentially delay across the device. The PLL consists of the 
phaselfrequency detector, charge pump, loop filter and VCO. 
The VCO is designed for a 20 operating frequency range of 
40MHz to f20 Max. 

The IDTS4174FCT8891STT provides 8 outputs with SOOps 
skew. The Q5 output is inverted from the 0 outputs. The 20 
runs at twice the 0 frequency and 0/2 runs at half the 0 
frequency. 

The FREO_SEL control provides an additional + 2 option in 
the output path. PLL _EN allows bypassing of the PLL, which 
is useful in static test modes. When PLL_EN is low, SYNC 
input may be used as a test clock. In this test mode, the input 
frequency is not limited to the specified range and the polarity 
of outputs is complementary to that in normal operation 
(PLL_EN = 1). The LOCK output attains logic HIGH when the 
PLL is in steady-state phase and frequency lock. When OEI 
RST is low, all the outputs are put in high impedance state and 
registers at 0, Q and 0/2 outputs are reset. 

The IDTS4174FCT8891STT requires one external loop 
filter component as recommended in Figure 1. 

FEEDBAcK ________ ~ r-______________________________________ ~~LOCK 

REF_SEL 

PLL_EN ------------_+\: 

FREO_SEL------------~====~----------~J 

OE/RST ------------1 

The lOT togo is a registered trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995lnlegrated DevIce Technology, Inc. 9.7 

L-____________ -I- LF 

">----- 20 

00 

01 

02 

03 

04 

0/2 

3072 drw01 

AUGUST 1995 
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IDT54174FCT8891STT SsnO/1001133 
LOW SKEW PLL-BASED CMOS CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

I~ 
0 0 0 w 0 18 z '<t 0 0 0 > (!) 0 > C\I 

4 3 2 28 27 26 GND 04 

FEEDBK 25 012 05 Vee 

Vee 20 
REF_SEL 24 GND OE/RST 012 

SYNC(O) 23 03 FEEDBACK GND 

Vee(AN) 
J28-1, 

22 Vee 
REF_SEL 03 

L28-1 SYNC(O) Vee 
LF 21 02 Vee(AN) 02 

GND(AN) 20 GND LF GND 

GND(AN) LOCK 
SYNC(1) 19 LOCK 

SYNC(1) PLL_EN 
12 13 14 15 16 17 18 FREO_SEL GND 
...J 0 0 0 0 0 z w z 0 0 z w GND 01 C/) Cl > Cl ...JI 

d ...J 00 Vee 
w a. 

3072 drw 03 a: 3072 drw02 u.. 

PLCC/LCC SSOP 
TOP VIEW TOP VIEW 

PIN DESCRIPTION 
Pin Name VO Description 

SYNC(O) I Reference clock input. 

SYNC(1) I Reference clock input. 

REF_SEL I Chooses reference between SYNC (0) & SYNC (1). (Refer to functional block diagram). 

FREO SEl- I Selects between + 1 and +2 frequency options. (Refer to functional block diagram). 

FEEDBACK I Feedback input to phase detector. 

LF I Input for external loop filter connection. 

00-04 0 Clock output. 

Q5. 0 Inverted clock output. 

20 0 Clock output (2 x 0 frequency). 

0/2 0 Clock output (0 frequency ... 2). 

LOCK 0 Indicates phase lock has been achieved (HIGH when locked). 

OEIBSI I Asynchronous reset (active LOW) and output enable (active HIGH). When HIGH, outputs are 
enabled. When LOW, outputs are in HIGH impedance. 

PLL_EN I Disables phase-lock for low frequency testing. (Refer to functional block diagram). 
3072 tbl 01 
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IDTS4I74FCT8891STT S5n011001133 
LOW SKEW PLL-BASED CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA= +25°C, f= 1.0MHz) 

Symbol Rating Commercial Military Unit Symbol Parameter(1) Conditions Typ. Max. Unit 
VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 

with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to Vee -0.5 to Vee V 
with Respect to +0.5 +0.5 
GND 

CIN Input VIN = OV 4.5 6.0 
Capacitance 

GoUT Output VOUT=OV 5.5 8.0 
Capacitance 

NOTE: 

TA Operating Oto +70 -55 to +125 °C 
1. This parameter is measured at characterization but not tested. 

Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output -60 to +120 -60 to +120 mA 
Current 

NOTES: 3072 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation olthe device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +O.5V unless otherwise noted. 

2. Input and Vcc terminals. 
3. Output and I/O terminals. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to 70°C, Vee = 5.0V + 5% -

Svmbol Parameter Test Conditions(1) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 

Vil Input LOW Level Guaranteed Logic LOW Level 

IIH Input HIGH Current Vee = Max. VI = Vee 

III Input LOW Current VI=GND 

10ZH High Impedance Output Current Vee = Max. Vo=2.7V 

10ZL Vo=0.5V 

VIK Clamp Diode Voltage Vee = Min., liN = -18mA 

VH Input Hysteresis -
VOH Output HIGH Voltage Vee = Min. IOH=-3mA 

VIN = VIH or Vil 10H = -12mA MIL. 
10H = -15mA COM'L. 

10H = -24mA MIL. 
10H - -32mA COMU3) 

VOL Output LOW Voltage Vee = Min. 10l = 48mA MIL. 

VIN = VIH or Vil 10l = 64mA COM'L. 

leel Quiescent Power Supply Current Vee = Max., VIN = GND or Vee 
leeH (Test mode) 
leez 

NOTES: 

Min. TVD.!2) Max. 

2.0 - -
- - 0.8 

- - ±1 

- - ±1 

- - ±1 

- - ±1 

- -0.7 -1.2 

- 100 -
2.5 3.5 -
2.4 3.5 -

2.0 3.0 -

- 0.2 0.55 

- 2.0 4.0 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Duration of the condition can not exceed one second. 

9.7 

pF 

pF 

3072 Ink 03 

Unit 

V 

V 

!1A 
!1A 
!1A 
!1A 
V 

mV 

V 

V 

V 

V 

mA 

3072 tbl 04 
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IDT54174FCT88915TT 55170/100/133 
LOW SKEW PLL·BASEDCMO$ CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symb91 Parameter Test Conditlons(1) Min. Typ.(2) Max. Unit 

Alec Quiescent Power Supply Current Vee = Max. - 0.5 1.5 mA 
TTL Inputs HIGH VIN = Vee -2.1 V(3) 

IceD Dynamic Power Supply Vee = Max. VIN= Vee - 0.25 0.4 mAl 
Current(4) All Outputs Open VIN=GND MHz 

Cpo Power Dissipation Capacitance 50% Duty Cycle - 15 40 pF 

Ie Total Power Supply Current(5,6) Vee = Max. - 25 40 mA 
PLL_EN = 1, LOCK = 1, FEEDBACK = Q/2 

SYNC frequency = 20M Hz. Q/2 loaded with 50pF 

All other outputs opsn 

Vee = Max. - 42 60 mA 
PLL_EN = 1, LOCK = 1, FEEDBACK = Q/2 

SYNC frequency = 20M Hz. Q/2 loaded with 50n 

Thevenin termination. All other outputs open 

NOTES: 3072 Ibl 05 

1. For conditions shown as Max. or Min., use appropriate value specHied under Electrical Characteristics. 
2. Typical values are at Vcc = S.OV, +2SoC ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. It is derived with Q frequency as the reference. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + l>.lcc DHNT + ICCD (f) + ILOAD 

Icc = Quiescent Current (ICCL, ICCH and Iccz) 
l>.lcc = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
f = 2Q frequency 
ILOAD = Dynamic Current due to load. 

SYNC INPUT TIMING REQUIREMENTS 
Svmbol Parameter Min. Max. Unit 

TRISE/FALL Rise/Fall Times, - 3.0 ns 
SYNC inputs 
(0.8V to 2.0V) 

Frequency Input Frequency, 10(1) 2Qfmax MHz 
SYNC Inouts 

Duty Cycle Input Duty Cycle, 25% 75% -
SYNC Inputs 

3053 Ibl 06 

OUTPUT FREQUENCY SPECIFICATIONS 

Svmbol Parameter 

f2Q Operating frequency 2Q Output 

fQ Operating frequency QO·Q4, .Q5 Outputs 

fQ/2 Operating frequency Q/2 Output 

Min. 55 70 

40 55 70 

20 27.5 35 

10 13.75 17.5 

Max.!2) 

100 133 Unit 

100 133 MHz 

50 66.7 MHz 

25 33.3 MHz 
NOTES: 3072 Ibl 07 

1. Note 8 in "General AC Specification Notes" and Figure 2 describes this specification and its actual limits depending on the feedback connecti.on. 
2. Maximum operating frequency is guaranteed with the part in a phase locked condHion and all outputs loaded. 

9.7 4 



IDTS4I74FCT8891STT S5n0/100/133 
LOW SKEW PLL-BASED CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Symbol Parameter Condition(1) Min. Max_ Unit 

tRISElFALL Rise/Fall Time Load = SOo to 0.2(2) 1.2 ns 
All outputs (between O.BV and 2.0V) Vcc/2, CL = 20pF 

tPULSE WIDTH (3) Output Pulse Width O.StCYCLE - 0.S(5) O.StCYCLE + 0.S(5) ns 
All outputS(3) QO-Q4, QS, Q/2, 2Q @ 1.SV 

tPD SYNC input to FEEDBACK delay Load =SOOto -O.S +O.S ns 

SYNC-FEEDBACK(3) (measured at SYNCO or 1 and FEEDBACK Vcc/2, CL = 20pF 

input pins) 0.1 ~F from LF to 
Analog GND(9) 

tSKEwr Output to Output Skew Load =SOOto - 3S0 ps 
(rising)(3,4) between outputs 2Q, QO-Q4, VcC/2, CL = 20pF 

Q/2 (rising edges only) 

tSKEWf Output to Output Skew - 3S0 ps 

Jfallingj<3.4) between outputs QO-Q4 (falling edges only) 

tSKEWail (3,4) Output to Output Skew - SOO ps 

2Q, Q/2, QO-Q4 rising, Q5. falling 

tLOCK(6) Time required to acquire 1 (2) 10 ms 

Phase-Lock from time 

SYNC input signal is received 

tPZH Output Enable Time 3(2) 14 ns 

tPZL OE/B.SI (LOW-to-HIGH) to Q, 2Q, Q/2, Q 

tPHZ Output Disable Time 3(2) 14 ns 

tpLZ OEl.B.S:[ (HIGH-to-LOW) to Q, 2Q, Q/2, Q 

GENERAL AC SPECIFICATION NOTES: 3072 tbl 08 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested. 
3. These specifications are guaranteed but not production tested. 
4. Under equally loaded conditions, as specified under test conditions, and at a fixed temperature and voltage. 
5. tCYCLE = 1/frequency at which each output (a, Q, QJ2 or 2Q) is expected to run. 
6. With Vcc fully powered-on and an output properly connected to the FEEDBACK pin. tLOCK Max. is with C1 = 0.1 ~F, !LOCK Min. is with C1 = 0.01 ~F. 

(Where C1 is loop filter capacitor shown in Figure 1). 
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IDT54n4FCT88915TT 55n0l100l133 
LOW SKEW PLL-BASED CMOS CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

NOTES: 
7. These twe specs ( tRISE/FALl and tPUlSE WIDTH 20 .output) guarantee that the FCTBB915TT meets 68040 P-Clock input specification. 

88915TI 

2Q 

Output 

20 (clock trace) 
68040 

P-Clock 

Input 

Rp = 1.520 
3072 drw04 

8. The wiring diagrams and written explanatiens .of Figure 4 demenstrate the input and .output frequency relatienships fer varieus pessible feedback 
configuratiens. The allewable SYNC input range te stay in the phase-Iecked cenditien is alse indicated. There are twe allewable SYNC frequency ranges, 
depending en whether FREO_SEL is HIGH .or LOW. Alse it is pessible te feed back the QQ .output, thus creating a 1 BO° phase shift between the SYNC 
input and the 0 .outputs. The table belew summarizes the allewable SYNC frequency range fer each pessible cenfiguratien. 

Phase Relationship 

FREQ_SEL Feedback Allowable SYNC Input Correspending 2Q .output .of the Q Outputs 

Level Output Frequency Range (MHz) Frequency Range te Rising SYNC Edge 

HIGH 0/2 10 te (20 /MAX Spec)/4 40 te (20 fMAX Spec) 00 

HIGH Any 0 (00-04) 20 te (20 /MAX Spec)/2 40te (20 fMAX Spec) 00 

HIGH 05 20 te (20 /MAX Spec)/2 40te (20 fMAX Spec) 1800 

HIGH 20 40 te (20 fMAX Spec) 40te (20 fMAX Spec) 00 

LOW 0/2 5 te (20 fMAX Spec)/B 20te (20 fMAX Spec )/2 00 

LOW Any 0 (00-04) 10 te (20 fMAX Spec)/4 20te (20 fMAX Spec)/2 00 

LOW 05 10 te (20 fMAX Spec)/4 20 te (20 fMAX Spec)/2 1800 

LOW 20 20 te (20 fMAX Spec)/2 20 te (20 fMAx Spec)/2 00 

3072 tbl 09 

9. The tPD spec describes hew the phase eflsetbetween the SYNC input and the eutputcennected te the FEEDBACK input, varies with precess, temperature 
and veltage. Measurements were made with a 10MHz SYNC input and 0/2 .output as feedback. The phase measurements were made at 1.5V. 
The 0/2 .output was terminated at the FEEDBACK input with' DOn te Vcc and 1 DOn te greund. 
tPD measurements were made with the leep filter cennectlen shewn belew: 

~~::"al~_ -ILF 
_ _I 

1 1 

1 1 
O.1IlF C1 

:- -I -~ 
Analeg GND 

3Q72drw05 
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IDT54174FCT88915TT 55170/100/133 
LOW SKEW PLL-BASED CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

NOTES: 

10~F 
Low 
Freq. 
Bypass 

O.1~F 
High 
Freq. 
Bypass 

BOARD Vee 

BOARD GND 

ANALOG Vee 

LF Analog loop filter 
section of the 
FCT88915TT 

ANALOG GND 

A separate Analog power supply is not necessary 
and should nol be used. Following Ihese prescribed 
guidelines is all that is necessary to use the 
FCT88915TT in a normal digital environment. 

3072 drw06 

Figure 1. Recommended Loop Filler and Analog Isolalion Scheme for Ihe FCT88915TT 

1. Figure 1 shows a loop filter and analog isolation scheme which will be effective in most applications. The following guidelines should be followed to ensure 
stable and jitter-free operation: 

a. All loop filter and analog isolation components should be tied as close to the package as possible. Stray current passing through the parasitics of 
long traces can cause undesirable voltage transients at the LF pin. 

b. The 10!iF low frequency bypass capacitor and the 0.1 !iF high frequency bypass capacitor form a wide bandwidth filter that will minimize the 
BB915TT's sensitivity to voltage transients from the system digital Vee supply and ground planes. 
If good bypass techniques are used on a board design near components which may cause digital Vee and ground noise, Vee step deviations should 
not occur at the BB915TT's digital Vee supply. The purpose of the bypass filtering scheme shown in figure 1 is to give the B8915TT additional 
protection from the power supply and ground plane transients that can occur in a high frequency, high speed digital system. 

c. The loop filter capacitor (0.1 !iF) can be a ceramic chip capacitor, the same as a standard bypass capacitor. 
2. In addition to the bypass capacitors used in the analog filter of figure 1 there should be a 0.1 !iF bypass capacitor between each of the other (digital) four 

Vee pins and the board ground plane. This will reduce output switching noise caused by the 88915TT outputs, in addition to reducing potential for noise 
in the "analog" section of the chip. These bypass capacitors should also be tied as close to the 88915TT package as possible. 

9.7 7 
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IDT54174FCT88915TT 5517011001133 
LOW SKEW PLL-BASED CMOS CLOCK DRIVER 

The frequency relationship shown here is applicable to all 
o outputs (00, 01, 02, 03 and 04). 

1:2 INPUT TO "Q" OUTPUT FREQUENCY 
RELATIONSHIP 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

25MHz leedback si nal 50MHz signal 

HIGH 

04 20 

In this application, the 0/2 output is connected to the 
FEEDBACK input. The internal PLL will line up the positive LOW 
edges of 0/2 and SYNC, thus the 0/2 frequency will equal the 25MHz 
SYNC frequency. The 0 outputs (00-04, Qg) will always run input 

FEEDBACK 

REF _SEL 

SYNC(O) 

at 2X the 0/2 frequency, and the 20 output will run at 4X the 
0/2 frequency. 

50MHz signal 
12.5MHz feedback si nal 

20 
0/2 

LOW 
12.5 MHz 

03 25MHz 
input "0" 

FCT88915TT Clock 
Outputs 

02 

3072 drw 07 

Allowable Input Frequency Range: 
10MHz to (f20 FMAX Spec 14 (for FREO_SEL HIGH) 
5MHz to (120 FMAX Spec 18 (lor FREO_SEL LOW) 

Figure 2a. Wiring Diagram and Frequency Relationships With Qf2 

Output Feedback 

1:1 INPUT TO "Q" OUTPUT FREQUENCY 
RELATIONSHIP 

In this application, the 04 output is connected to the 
FEEDBACK input. The internal PLL will line up the positive 
edges of 04 and SYNC, thus the 04 frequency (and the rest 
of the "0" outputs) will equal the SYNC frequency. The 0/2 
output will always run at 1/2 the 0 frequency, and the 20 
output will run at 2X the 0 frequency. 

Vcc(AN) FCT88915TT 

LF 

GND(AN) 

3072 drw 08 
Allowable Input Frequency Range: 
20M Hz to (120 FMAX Spec)/2 (lor FREO_SEL HIGH) 
1 OM Hz to (120 FMAX Spec)/4 (lor FREO_SEL LOW) 

Figure 2b. Wiring Diagram and Frequency Relationships With Q4 

Output Feedback 

2:1 INPUT TO "Q" OUTPUT FREQUENCY 
RELATIONSHIP 

In this application, the 20 output is connected to the 
FEEDBACK input. The internal PLL will line up the positive 
edges of 20 and SYNC, thus the 20 frequency will equal the 
SYNC frequency. The 0/2 output will always run at 1/4 the 
20 frequency, and the 0 output will run at 1/2 the 20 
frequency. 

50MHz 
input 

50MHz feedback signal 

SYNC(O) 

Vcc(AN) 

LF 

FCT88915TT 

Allowable Input Frequency Range: 
40MHz to (120 FMAX Spec) (for FREO_SEL HIGH) 
20MHz to (f20 FMAX Spec)/2 (lor FREO_SEL LOW) 

25MHz 
"0" 

Clock 
Outputs 

3072 drw09 

Figure 2c. Wiring Diagram and Frequency Relationships With 2Q 
Output Feedback 
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IDTS417 4FCT8891STT S5n0/100/133 
LOW SKEW PLL-BASED CLOCK DRIVER 

FCT88915TT 

MEMORY 
CARDS 

ICMMUI 

ICMMUI 

ICMMUI 

ICMMUI 

ICMMUI 

ICMMUI 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CPU 
CARD 

CPU 
CARD 

00000000 
00000000 
00000000 
00000000 

3072 drw 10 

Figure 3. Multiprocessing Application Using the FCT88915TT for Frequency Multiplication 

and Low Board-to-Board skew 

FCT88915TT System Level Testing Functionality 

When the PLL_EN pin is LOW, the PLLis bypassed and the 
FCT88915TT is in low frequency "test mode". In test mode 
(with FREQ_SEL HIGH), the 2Q output is inverted from the 
selected SYNC input, and the Q outputs are divide-by-2 
(negative edge triggered) of the SYNC input, and the Q/2 
output is divide-by-4 (negative edge triggered). With 
FREQ_SEL LOW the 2Q output is divide-by-2 of the SYNC, 
the Q outputs divide-by-4, and the Q/2 output divide-by-8. 

These relationships can be seen in the block diagram. A .. 
recommended test configuration would be to use SYNCO or IiII 
SYNC1 as the test clock input, and tie PLL_EN and REF _SEL 

9.7 

together and connect them to the test select logic. 

This functionality is needed since most board-level testers 
run at 1 MHz or below, and theFCT 88915TT cannot lock onto 
that low of an input frequency. In the test mode described 
above, any test frequency test can be used. 
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IDTS4n4FCT88915TT S5nO/100/133 
LOW SKEW PLL-BASED CMOS CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORM 

50n to VCC/2, CL = 20pF 
Vee 

ENABLE AND DISABLE TEST CIRCUIT 
Vee 

Vee O-e 7.0V 

soon 
V OUT 

1-+4:>+ ..... --1 D.U.T. r--tot--...... ----, 
I-f<>+-...--I D.U.T.I-+o+--.---+ 

RT 
SOpF 

l( 500n 

.tCl 
RT 
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PROPAGATION DELAY, OUTPUT SKEW 
3072 Ink 12 

SYNC INPUT=J \'-iCii;wu:r=======~r- 1.SV 
(SYNC (1) or _-------- tCYCLE SYNC INPUT _ 

SYNC (0)) =-;-____ t_po _________ , 

FEEDBACK \ _____________ ---JF - 1.SV 
INPUT -

012 OUTPUT 

tSKEWALL 

00-04 
OUTPUTS--LIL-I 

OS OUTPUT 

20 OUTPUT _...Lj.LJI 

tSKEWr 

3072 drw 13 

NOTES: (These waveforms represent the hookup of Figure 2a) 

1. The FCTB8915TT aligns rising edges of the FEEDBACK input and SYNC input, therefore the SYNC input does not require a 50% duty cycle. 
2. All skew specs are measured between the 1.5V crossing point of the appropriate output edges. All skews are specified as 'windows", not as ± deviation 

around a center point. 
3. If a 0 output is connected to the FEEDBACK input (this situation is not shown), the Q output frequency would match the SYNC input frequency, the 20 

output would run at twice the SYNC frequency and the Q/2 output would run at half the SYNC frequency. 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

No~~fL~~ SWITCH 
HIGH OPEN 

~---3V 

----1.5V 
+-----OV 

3.5V 

VOL 

VOH 

OV 
NOTES: 3072 drw 14 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: tF S; 2.5ns; tR S; 2.5ns 

SWITCH POSITION 

Test Switch 
Disable Low Closed 
Enable Low 

Disable High Open 
Enable High 

DEFINmONS: 
3072 Ibl 10 

9.7 

Cl= Load capacitance: includes jig and probe capacHance. 
RT= Termination resistance: should be equal to ZOLrrof the Pulse 

Generator. 
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IDT54174FCT88915TT 551701100/133 
LOW SKEW PLL-BASED CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT XXXX 
~------- ~--------Temp. Range Device Type 

X X X 
Speed Package Process 

y~lank 
'----------11 ~y 

IL 
55 
70 

~----------------~100 

133 

'-------------------------------1: 88915TT 

~ ____________________________________ ~54 

74 

9.7 

Commercial 
MIL-STD-883, Class B 

PLCC 
SSOP 
LCC 

55MHz Max. frequency 
70MHz Max. frequency 
100MHz Max. frequency 
133MHz Max. frequency 

Low skew PLL-based CMOS clock driver 

-55°C to + 125°C 
O°Cto +70°C 3072 drw 15 
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~ ~ 3.3V LOW SKEW PLL-BASED IDT54n4FCT388915T 
CMOS CLOCK DRIVER 70/1 00/133/150 

(WITH 3-STATE) PRELIMINARY 
Integrated Device Technology. Inc. 

FEATURES: 
• O.S MICRON CMOS Technology 
• Input frequency range: 10MHz - f2Q Max. spec 

(FREQ_SEL = HIGH) 
• Max. output frequency: 1S0MHz 
• Pin and function compatible with FCT8891ST, MC8891ST 
• S non-inverting outputs, one inverting output, one 2x 

output, one +2 output; all outputs are TTL-compatible 
• 3-State outputs 
• Output skew <3S0ps (max.) 
• Duty cycle distortion < SOOps (max.) 
• Part-to-part skew: 1 ns (from tPD max. spec) 
• 32/-16mA drive at CMOS output voltage levels 
• Vee = 3.3V ± 0.3V 
• Inputs can be driven by 3.3V or SV components 
• Available in 28 pin PLCC, LCC and SSOP packages 

DESCRIPTION: 
The IDTS4f74FCT38891ST uses phase-lock loop technol­

ogy to lock the frequency and phase of outputs to the input 
reference clock. It provides low skew clock distribution for 
high performance PCs and workstations. One of the outputs 

FUNCTIONAL BLOCK DIAGRAM 

is fed back to the PLL at the FEEDBACK input resulting in 
essentially zero delay across the device. The PLL consists of 
the phase/frequency detector, charge pump, loop filter and 
VCO. The VCO is designed for a 2Q operating frequency 
range of 40MHz to f2Q Max. 

The IDTS4f74FCT38891ST provides 8 outputs with 3S0ps 
skew. The QS output is inverted from the Q outputs. The 2Q 
runs at twice the Q frequency and Q/2 runs at half the Q 
frequency. 

The FREQ_SEL control provides an additional + 2 option in 
the output path. PLL _EN allows bypassing of the PLL, which 

. is useful in static test modes. When PLL EN is low SYNC 
input may be used as a test clock. In this test mode, the input 
frequency is not limited to the specified range and the polarity 
of outputs is complementary to that in normal operation 
(PLL_EN = 1). The LOCK output attains logic HIGH when the 
PLL is in steady-state phase and frequency lock. When OE/ 
RST is low, all the outputs are put in high impedance state and 
registers at Q, Q and Q/2 outputs are reset. 

The IDTS4f74FCT38891ST requires one external loop filter 
component as recommended in Figure 3. 

FEEDBAcK ________ _ r-______________________________________ ~LOCK 

SYNC (0) 

SYNC (1) L..-____________ _+__ LF 

REF_SEL 

PLL_EN -----------~ "">--- 2Q 

FREQ_SEL------------~====------------~ 
OE/RST----------~)o-----------------------:-ti~~~--~~ 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

QO 

Q1 

Q2 

Q3 

Q4 

Q/2 

3052 drwOl 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995 

@1995 Integrated Device Technology, Inc. 9.8 DSc-424311 
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IDT54174FCT388915T 70/100/1331150 
3.3V LOW SKEW PLL-BASED CMOS CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 

I~ 0 Cl 0 W 0 IC3 
z '<t 0 a a > CD a > C\I 

4 3 2 28 27 26 
GND 04 

FEEDBK 0/2 
Q5 Vcc 

Vcc 20 

REF_SEL GND OE/RST Of2 
FEEDBACK GND 

SYNC(O) 03 
REF_SEL 03 

Vee(AN) 
J28-1, 

Vee SYNC(O) Vcc L28-1 
Vcc(AN) 02 

LF 21 02 
LF GND 

GND(AN) GND GND(AN) LOCK 

SYNC(1) PLL_EN 
SYNC(l) LOCK FREO_SEL GND 

12 13 14 15 16 17 18 GND 01 
-I Cl 0 0 0 Cl Z 00 Vcc w z a 0 z w 
Ul, CD > CD -I' 
a -I 
w 0.. 

SSOP a: 3052 drw 03 

u.. 3052 dlW 02 TOP VIEW 

PLCC/LCC 
TOP VIEW 

PIN DESCRIPTION 
Pin Name 1/0 Description 

SYNC(O) I Reference clock input. 

SYNC(l} I Reference clock input. 

REF SEL I Chooses reference between SYNC (0) & SYNC (1). (Refer to functional block diagram). 

FREO SEL I Selects between + 1 and + 2 frequency options. (Refer to functional block diagram). 

FEEDBACK I Feedback input to phase detector. 

LF I Input for external loop filter connection. 

00-04 0 Clock output. 

05 0 Inverted clock output. 

20 0 Clock output (2 x 0 frequency). 

0/2 0 Clock output (0 frequency + 2). 

LOCK 0 Indicates phase lock has been achieved (HIGH when locked). 

OE/RST I Asynchronous reset (active LOW) and output enable (active HIGH). When HIGH, outputs are 
enabled. When LOW, outputs are in HIGH impedance. 

PLL_EN I Disables phase-lock for low frequency testing. (Refer to functional block diagram). 

3052 tbl 01 
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IDT5417 4FCT388915T 70110011331150 
3.3V LOW SKEW PLL-BASED CLOCK DRIVER MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C, f = 1.0MHz) 

SYmbol Rating Commercial Military Unit Symbol Parameter(1) Conditions Typ. Max. Unit 
VTERM(2) Terminal Voltage -0.5 to +4.6 -0.5 to +4.6 V GIN Input VIN =OV 4.5 6.0 

with Respect to Capacitance 
GND 

VTERM(a) Terminal Voltage .:0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 

GoUT Output VOUT=OV 5.5 8.0 
CapaCitance 

NOTE: 
GND 

VTERM(4) 
1. This parameter is measured at characterization but not tested. 

Terminal Voltage -0.5 to Vee -0.5 to Vee V 
with Respect to +0.5 +0.5 
GND 

TA Operating Oto+70 -55 to +125 °C 
TerrlPerature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output -60 to +60 -60 to +60 mA 
Current 

NOTES: 3052 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation ofthe device at these or any other conditions 
above those indicated in the operational sections of this speCification is 
not implied. Exposure to absolute maximum rating condnions for ex­
tended periods may affect reliability. 

2. Vee terminals. 
3. Input terminals. 
4. Output and 110 terminals. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to 70°C, Vee = 3.3V +O.3V -

Symbol Parameter Test Conditions(1) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 

VIL Input LOW Level Guaranteed Logic LOW Level 

IIH Input HIGH Current Vee = Max. VI=5.5V 

IlL Input LOW Current VI=GND 

IOZH High Impedance Output Current Vee = Max. Vo=Vec 

IOZL (3-State Output Pins) Vo=GND 

VIK Clamp Diode Voltage Vee = Min., liN = -18mA 

IOOH Output Drive Current Vee = Max., VIN = VIH or VIL, Vo = 1.5V(3) 

IOOL Output Drive Current Vec = Max., VIN = VIH or VIL, Vo = 1.5V(3) 

VOH Output HIGH Voltage Vec = Min. IOH=-16mA 

VOL Output LOW Voltage Vcc=Min. IOL= 32mA 

VH Input Hysteresis -
lecL Quiescent Power Supply Current Vcc = Max., VIN = GND or Vcc 
ICCH (Test mode) 
Iccz 

NOTES: 

Min. Typ.(2) Max. 

2.0 - 5.5 

-0.5 - 0.8 

- - ±1 

- - ±1 

- - ±1 

- - ±1 

- -0.7 -1.2 

-36 - -
50 - -

2.4(5) 3.0 -
- 0.3 0.5 

- 100 -
- 2.0 4.0 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vce = 3.3V, +25"C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vce - O.6V at rated current. 

9.B 

pF 

pF 

3052 Ink 03 

Unit 

V 

V 

!iA 
!iA 
!iA 
!iA 
V 

mA 

mA 

V 

V 

mV 

mA 

3052 Ibl 04 
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IDT54174FCT388915T 70/100/1331150 
3.3V LOW SKEW PLL-BASED CMOS CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. Typ.(2) Max. Unit 

~Iee Ouiescent Power Supply Current Vee = Max. VIN = Vee -0.6V(3) - 2.0 30 !lA 
TTL Inputs HIGH VIN = Vee -2.1V(3) 

IceD Dynamic Power Supply Vee = Max. VIN = Vce - 0.2 0.3 mAl 
Current(4) All Outputs Open VIN=GND MHz 

Cpo Power Dissipation Capacitance 50% Duty Cycle - 15 2S pF 

Ie Total Power Supply Current(6) Vee = Max. - 30 60 rnA 
PLL_EN = 1, LOCK = 1, FEEDBACK = 04 

SYNC frequency = 50MHz. All bits loaded wilh 

lSpF 

Vee = Max. - 90 120 mA 
PLL_EN = 1, LOCK = 1, FEEDBACK = 04 

SYNC frequency = SOMHz. All bits loaded with 

son Thevenin termination and 20pF 

NOTES: 30521b105 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vce = 3.3V, +2S0C ambient. 
3. Per TTL driven input. All other inputs at Vee or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. It is derived with Q frequency as the reference. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ie = IQUIESCENT + IINPUTS + IDYNAMle 

Ie = Icc + Alec DHNT + IceD (f) + IlOAD 
Icc = Quiescent Current (ICCl, IceH and Icez) 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
leCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
f =2Q Frequency 
IlOAD = Dynamic Current due to load. 

SYNC INPUT TIMING REQUIREMENTS 
Svmbol Parameter Min. Max. Unit 

TRISE/FALL Rise/Fall Times, - 3.0 ns 
SYNC inputs 

: (O.BV to 2.0V) 

Frequency Input Frequency, 10.0(1) 20fmax MHz 
SYNC Inputs 

Duty Cycle Input Duty Cycle, 25% 75% -
SYNC Inputs 

3052 tbl 06 

OUTPUT FREQUENCY SPECIFICATIONS 

Symbol Parameter 

f20 Operating frequency 20 Output 

fO Operating frequency 00-04, 05 Outputs 

fO/2 Operating frequency 0/2 Output 

NOTES: 

Min. 70 100 

40 70 100 

20 35 SO 

10 17.S 25 

Max. (2) 

133 150 Unit 

133 150 MHz 

66.7 75 MHz 

33.3 37.5 MHz 
30521b107 

1. Note 7 in "General AC Specification Notes" and Figure 3 describes this speCification and its actual limits depending on the feedback connection. 
2. Maximum operating frequency is guaranteed with the part in a phase locked condition and aU outputs loaded. 

9.8 4 



IDT5417 4FCT388915T 701100/133/150 
3.3V LOW SKEW PLL-BASED CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Symbol Parameter 

tRISE/FALL Rise/Fall Time 
All Outputs (between O.SV and 2.0V) 

tPULSE WIDTH (3) Output Pulse Width 

0, a, 0/2 outputS(3) 00-04, as, 012, @ 1.SV 

tPULSE WIDTH Output Pulse Width 

20 Oulput(3) 20 @ 1.SV 

tPD SYNC input to FEEDBACK delay 
SYNC-FEEDBACK(3) . (measured at SYNCO or 1 and FEEDBACK 

input pins) 

tSKEwr . Outpul to Output Skew 
(rising)(3,4) between outputs 20, 00-04, 

012 (rising edges only) 

tSKEW! Output to Output Skew 
(falling)(3,4) between outputs 00-04 (falling edges only) 

tSKEwall (3,4) Output to Output Skew 

20, 0/2, 00-04 rising, as falling 

tLOCK(6) Time required to acquire 

Phase-Lock from time 

SYNC input signal is received 

tPZH Output Enable Time 

tPZL OEIRST (LOW-Io-HIGH) to 0, 20, 0/2, a 

tPHZ Output Disable Time 
tpLZ OEIRST (HIGH-to-LOW) to 0, 20, 0/2, a 

GENERAL AC SPECIFICATION NOTES: 
• PRELIMINARY. 
1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested. 
3. These specifications are guaranteed but not production tested. 

Condition(1) 

Load = SOOto 
Vcc/2, CL = 20pF 

Load = SOOto 
Vcc/2, CL = 20pF 

Load = Sooto 
Vcc/2, CL = 20pF 

0.111F from LF to 
Analog GND(5) 

Load = SOOto 
Vcc/2, CL = 20pF 

Min." 
0.2(2) 

O.StCYCLE - 0.S(5) 

O.StCYCLE - 0.7(5) 

-o.s 

-

-

-

1 (2) 

3(2) 

3(2) 

4. Under equally loaded conditions, as specified under test condttions and at a fixed temperature and Voltage. 
5. tCYCLE = 1lfrequency at which each output (0, 5, 0/2 or 20) is expected to run. 

Max.' Unit 

1.S ns 

O.StCYCLE + 0.S(5) ns 

O.StCYCLE + 0.7<5) ns 

+O.S ns 

2S0 ps 

2S0 ps 

3S0 ps 

10 ms 

14 ns 

14 ns 

3052 Ibl 08 

6. With Vcc fully powered·on and an output properly connected to the FEEDBACK pin. tLOCK Max. is with C1 = O.1I!F, tLocKMin. is with C1 = O.01I!F. (Where 
C1 is loop filter capacttor shown in Figure 2). 

9.8 5 



IDT5417 4FCT388915T 70/100/1331150 
3.3V LOW SKEW PLL-BASED CMOS CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

NOTES: 

7. The wiring diagrams and written explanations of Figure 3 demonstrate the input and output frequency relationships for various possible feedback 
configurations. The allowable SYNC input range to stay in the phase-locked condition is also indicated. There are two allowable SYNC frequency ranges, 
depending on whether FREO_SEL is HIGH or LOW. Also it is possible to feed back the 05 output, thus creating a lBO· phase shift between the SYNC 
input and the 0 outputs. The table below summarizes the allowable SYNC frequency range for each possible configuration. 

Phase Relationship 

FREQ_SEL Feedback Allowable SYNC Input Corresponding 2Q Output of the Q Outputs 

Level Output Frequency Range (MHz) Frequency Range to Rising SYNC Edge 

HIGH 0/2 10 to (2x _0 fMAX Spec)/4 4Oto{20 fMAX Spec) O· 

HIGH Any 0 (OO-04) 20 to {2x 0 fMAX Spec)/2 40 to (20 fMAX Spec) O· 

HIGH 05 20 to (2x_0 fMAX Spec)/2 4OtO{20 fMAX Spec) 180· 

HIGH 2X_0 40 to (2x_0 fMAX Spec) 40 to (20 fMAX Spec) O· 

LOW 0/2 5 to {2x 0 fMAX Spec)/B 20 to {20 fMAx Spec)/2 o· 
LOW Any 0 (OO-04) 10 to {2x_0 fMAX Spec)/4 20 to {20 fMAX Spec)/2 o· 
LOW 05 10 to {2x_0 fMAX Spec)/4 20 to {20 fMAX Spec)/2 lBO· 

LOW 2X 0 20 to {2x 0 fMAX Spec)/2 20to{20 fMAX Spec)/2 O· 
3052 tbt 09 

B. The tPD spec describes how the phase offset between the SYNC input and the output connected to the FEEDBACK input, varies with process, temperature 
and voltage. Measurements were made whh a 1 OMHz SYNC input and 0/2 output as feedback. The phase measurements were made at I.SV. The 0/ 
2 output was terminated at the FEEDBACK input whh loon to VCC and loon to ground. tPD measurements were made wHh the loop filter connection 
shown below: 

~~·~-f 

r'"FI~ 
Analog GND 3052 drw04 

9.8 6 



IDT54174FCT388915T 70110011331150 
3.3V LOW SKEW PLL-BASED CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

NOTES: 

1O~F 
Low 
Freq. 
Bypass 

O.1~F 
High 
Freq. 
Bypass 

BOARD Vee 

BOARD GND 

ANALOG Vee 

LF 

Analog loop filter 
section of the 
FCT388915T 

ANALOG GND 

A separate Analog power supply 
is not necessary and should not 
be used. Following these 
prescribed guidelines is all that is 
necessary to use the FCT388915 
in a normal digital environment. 

3052 drw 12 

Figure 2. Recommended Loop Filter and Analog Isolation Scheme for the FCT388915T 

1. Figure 2 shows a loop filter and analog isolation scheme which will be effective in most applications. The following guidelines should be followed to ensure 
stable and jitter-free operation: 

a. All loop filter and analog isolation components should be tied as close to the package as possible. Stray current passing through the parasitics of 
long traces can cause undesirable voltage transients at the LF pin. 

b. The lOI1F low frequency bypass capacitor and the O.1I1F high frequency bypass capacitor form a wide bandwidth filter that will minimize the 
388915T's sensitivity to voltage transients from the system digital Vee supply and ground planes. 
If good bypass techniques are used on a board design near components which may cause digital Vce and ground nOise, Vee step deviations should 
not occur at the 388915T's digital Vee supply. The purpose of the bypass filtering scheme shown in figure 2 is to give the 388915T additional 
protection from the power supply and ground plane transients that can occur in a high frequency, high speed digital system. 

c. The loop filter capacttor (O.1I1F) can be a ceramic chip capacitor, the same as a standard bypass capacitor. 
2. In addition to the bypass capacitors used in the analog filter of figure 2 there should be a O.1I1F bypass capacitor between each of the other (digital) four 

Vee pins and the board ground plane. This will reduce output switching noise caused by the 388915T outputs, in addition to reducing potential for noise 
in the "analog" section of the chip. These bypass capacitors should also be tied as close to the 388915T package as possible. 

9.8 7 



IDT5417 4FCT388915T 7011 0011331150 
3.3V LOW SKEW PLL-BASED CMOS CLOCK DRIVER 

The frequency relationship shown here is applicable to all a 
outputs (00, 01, 02, 03 and 04). 

1:2 INPUT TO "Q" OUTPUT FREQUENCY RELATION­
SHIP 

In this application, the 0/2 output is connected to the 
FEEDBACK input. The internal PLL will line up the positive 
edges of 0/2 and SYNC, thus the 0/2 frequency will equal the 
SYNC frequency. The a outputs (00-04, 05) will always run 
at 2X the 0/2 frequency, and the 20 output will run at 4X the 
0/2 frequency. 

50 MHz signal 
12.5 MHz feedback si nal 

20 

0/2 

12.5 MHz SYNC(O) 
input 

03 

Vcc(AN) FCT388915T 

LF 02 

GND(AN) 

25 MHz 

Clock 
Outputs 

1-.,......-------1 3052drw09 

Allowable Input Frequency Range: 
10MHz to (f20 MAX Spec)/4 (for FREO_SEL HIGH) 
5MHz to (f20 MAX Spec)/8 (for FREO_SEL LOW) 

Fi9ure 3a. Wiring Diagram and Frequency Relationships With 0/2 
Output Feedback 

1:1 INPUT TO "Q" OUTPUT FREQUENCY RELATION­
SHIP 

In this application, the 04 output is connected to the 
FEEDBACK input. The internal PLL will line up the positive 
edges of 04 and SYNC, thus the 04 frequency (and the rest 
of the "a" outputs) will equal the SYNC frequency. The 0/2 
output will always run at 1/2 the a frequency, and the 20 
output will run at 2X the a frequency. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

25 MHz feedback si nal 50 MHz signal 

HIGH 

04 20 

25 MHz 
input 

FCT388915T 

Allowable Input Frequency Range: 
20MHz to (f20 MAX Spec)/2 (for FREO_SEL HIGH) 
1 OMHz to (f20 MAX Spec)/4 (for FREO_SEL LOW) 

3052 drw 10 

Figure 3b. Wiring Diagram and Frequency Relationships With Q4 
Output Feedback 

2:1 INPUT TO "Q" OUTPUT FREQUENCY RELATION­
SHIP 

In this application, the 20 output is connected to the 
FEEDBACK input. The internal PLL will line up the positive 
edges of 20 and SYNC, thus the 20 frequency will equal the 
SYNC frequency. The 012 output will always run at 1/4 the 
20 frequency, and the a output will run at 1/2 the 20 
frequency. 

50 MHz feedback signal 

FEEDBACK 

LOW REF_SEL 
50 MHz 
input SYNC(O) 

Vcc(AN) 

LF 

GND(AN) 

FCT388915T 

Allowable Input Frequency Range: 
40MHz to (f20 MAX Spec) (for FREO_SEL HIGH) 
20MHz to (f20 MAX Spec)12 (for FREO_SEL LOW) 

25 MHz 

Clock 
Outputs 

3052 drw 11 

Figure 3c. Wiring Diagram and Frequency Relationships With 2Q 
Output Feedback 

9.8 8 



IDT5417 4FCT388915T 70110011331150 
3.3V LOW SKEW PLL-BASED CLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ICMMUI 
CPU CARD 

ICMMUI 

ICMMUI 

ICMMUI 
CPU 
CARD 

ICMMUI 

ICMMUI 

FCT388915T 

00000000 
00000000 
00000000 
00000000 

MEMORY CARDS 

3052 drw 13 

Figure 4. Multiprocessing Application Using the FCT388915T for Frequency Multiplication 

and Low Board-to-Board skew 

FCT388915T System Level Testing Functionality 

When the PLL_EN pin is LOW, the PLL is bypassed and the 
FCT388915T is in low frequency "test mode". In test mode 
(with FREQ_SEL HIGH), the 2Q output is inverted from the 
selected SYNC input, and the Q outputs are divide-by-2 
(negative edge triggered) of the SYNC input, and the Q/2 
output is divide-by-4 (negative edge triggered). With 
FREQ_SEL LOW the 2Q output is divide-by-2 of the SYNC, 
the Q outputs divide-by-4, and the Q/2 output divide-by-8. 

These relationships can be seen in the block diagram. A 
recommended test configuration would be to use SYNCO or 
SYNC1 as the test clock input, and tie PLL_EN and REF _SEL 
together and connect them to the test select logic. 

9.8 

This functionality is needed since most board-level testers 
run at 1 MHz or below, and theFCT 388915T cannot lock onto 
that low of an input frequency. In the test mode described 
above, any test frequency test can be used. 
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IDT5417 4FCT388915T 70110011331150 
3.3V LOW SKEW PLL-BASED CMOS CLOCK DRIVER 

TEST CIRCUITS AND WAVEFORMS 

50n TO Vcc/2, CL = 20PF 
Vee 

Vee 

100n 
VOUT 

1-f<>t-..--iD.U.T. I-~-O+--+--.., 

20pF 

RT 
100n ICL 

... ... ... ... 
3052 drw 05 

PROPAGATION DELAY, OUTPUT SKEW 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ENABLE AND DISABLE TEST CIRCUIT 

Vee 

VOUT 

H<>t-..--iD.U.T. I----t~--+ 

RT 

... ... 

6.0V 

LGND 
soon 

soon 

3052 drw 06 

SYNC INPU~ \ r- 1.5V 

l,SyWc?(b)lor •• -----tCYCLE SY~NiCc:iINNPPiUJ_Tr=====:;.~ 
:;

_tPD 

FEEDBACK 
INPUT 

0/2 OUTPUT 

tSKEWALL 

00-04 
OUTPUTS 

Q50UTPUT 

2QOUTPUT 

NOTES: 

\ .... ______ -'F - Vee/2 

tSKEWr 

- veel2 
3052 drw 08 

(These waveforms represent the configuration of Figure 3a) 

1. The FCT388915T aligns rising edges of the FEEDBACK input and SYNC input, therefore the SYNC input does not require a 50% duty cycle. 
2. All skew specs are measured between the Vcc/2 crossing point of the appropriate output edges. All skews are specified as "windows", not as ± deviation 

around a center point. 
3. If a 0 ouput is connected to the FEEDBACK input (this situation is not shown), the 0 output frequency would match the SYNC input frequency, the 20 

output would run at twice the SYNC frequency and the QJ2 output would run at half the SYNC frequency. 

ENABLE AND DISABLE TIMES 

OUTPUT 
NORMALLY 

ENABLE 

HIGH __ -L 

NOTES: 

DISABLE 

3V 
1.5V 

OV 

3V 

VOL 

VOH 

OV 
3052 drw 07 

1. Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH 

2. Pulse Generator for All Pulses: tF"; 2.5ns; tR"; 2.5ns 

9.8 

SWITCH POSITION 

Test Switch 
Disable Low 6V 
Enable Low 

Disable High GND 
Enable Hiah 

DEFINITIONS: 3052 tbt 10 

CL= Load capacHance: includes jig and probe capacHance. 
Rr = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

10 



IDT54/7 4FCT388915T 70110011331150 
3.3V LOW SKEW PLL-BASEDCLOCK DRIVER MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 
x x x IDT=-~XX,,:-_ FCT XXXX 

Temp. Range Device Type Speed Package Process 

y~lank 
J 

'--------\~y 

70 
100 

~-----------------;133 

150 

~--------------------------t 388915T 

~ __________________________________ ~54 

74 

9.8 

Commercial 
MIL-STD-883. Class B 

PLCC 
LCC 
SSOP 

70MHz Max. Frequency 
1 OOMHz Max. Frequency 
133MHz Max. Frequency 
150MHz Max. Frequency 

3.3V Low skew PLL-based CMOS clock driver 

-55°C to +125°C 
O°C to+70°C 3052 drw 14 
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t;) 3.3V LOW SKEW PLL-BASED IDT74FCT3932 

CMOS CLOCK DRIVER ADVANCE INFORMATION 

Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Guaranteed low skew 
• 16 programmable frequency configurations 
• 17 3-state outputs 
• Output configuration: 

BANK1: 4 outputs 
BANK2: 8 outputs 
BANK3: 5 outputs 

• Dedicated feedback output (Q_FB) 
• Maximum output frequency: 100MHz 
• VCC == 3.3V ±O.3V 
• Inputs can be driven from 3.3V or 5V components 
• Available in 48 SSOP, TSSOP packages 
• Suited to SDRAM applications 

DESCRIPTION: 
The FCT3932 uses phase-lock loop technology to lock the 

frequency and phase of the feedback to the input reference 
clock. It provides a large number of low skew outputs that are 
configurable in 16 different modes using the CNTRL 1-4 
inputs. A dedicated output, Q_FB, is provided to supply the 
PLL feedback and it should be connected to the FEEDBACK 
input. QJB is located adjacent to FEEDBACK to minimize 

FUNCTIONAL BLOCK DIAGRAM 

FEEDBACK ----, 

PLL_EN ----..;" •• , 

RST -----+--, 

CNTRL1-4.~~~~ 

The tOT logo is a registered trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

©1995 Integrated Device Technology, Inc. 

LOCK 

c 
o 
N 
T 
R 
o 
L 

the delay in the feedback path. In order to offset any delay in 
the output path from the FCT3932 output to a receiving device, 
feedback path delay should be made to match this output path 
delay. 

The PLL consists of the phase/frequency detector, charge 
pump, loop filter and VCO. The FCT3932 requires no external 
loop filter components. 

The FCT3932 provides 17 outputs grouped in 3 banks with 
individual 3-state control and an additional dedicated feed­
back output with no disable. Connecting Q_FB to FEEDBACK 
ensures uninterrupted PLL operation when all outputs are 
disabled. 

Individual bank 3-state allows users to disable unused 
outputs in order to limit power dissipation or minimize switch­
ing noise. It also allows users to shut down outputs in low 
power modes while maintaining phase lock. 

The FCT3932 provides a LOCK pin that goes high when the 
device is phase-locked. 

The user can bypass the PLL for testability purposes by 
deasserting PLL_EN. In this "test" mode, the input frequency 
is not limited to the specified range. 

The FCT3932 provides an asynchronous reset input, RST, 
which resets all outputs. This initializes all internal registers so 
that outputs start up in a known state. 

OE3 

9.9 

041-4 
(BANK 1) 

081-8 
(BANK 2) 

051-5 
(BANK 3) 

3267 drw01 

SEPTEMBER 1995 

DSC-4659/-
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IDT54174FCT3932 
LOW SKEW PLL-BASED CMOS CLOCK DRIVER 

PIN CONFIGURATIONS 

Vee 054 

055 2 47 053 

CNTRl1 3 46 GND 

GND 4 45 052 

CNTRL2 5 44 051 

CNTRL3 6 43 Vee 

Vee 7 42 044 

CNTRL4 8 41 043 

O_FB 9 40 GND 

FEEDBACK 10 39 042 

GND 11 38 041 

REF_IN 12 S048-1 
S048-2 

37 Vee 

AVec 13 36 Vee 

Vee 14 35 08e 

AGND 15 34 087 

GND 16 33 GND 

OE1 17 32 086 

OE2 18 31 085 

OE3 19 30 Vee 

RST 20 29 084 

GND 21 28 083 

PLL_EN 22 27 GND 

LOCK 23 26 082 

Vee 24 25 081 

SSOP 3267 dN\l 02 
TSSOP 

TOP VIEW 

COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATlNGS(1) 
~",bol Ratin~ Commercial Unit 

VTERM(2) Terminal Voltage -0.5 to +4.6 V 
with Resoeet to GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 V 
with Resoeet to GND 

VTERM(4) Terminal Voltage -0.5 to Vee V 
with Respect to GND +0.5 

TA Operating Temperature Ot070 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current -60 to +60 mA 

NOTES: 32671bl01 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­

INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device allhese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating cond~ions for ex­
tended periods may affect reliability. 

2. Vee terminals. 
3. Input terminals. 
4. Output and 110 terminals. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1 ) Conditions Typ. Max. Unit 

CIN Input VIN = OV 3.2 5.0 pF 
Caoaeitanee 

CliO 1/0 VOUT=OV 3.7 6.0 pF 

Cap_acitanee 

NOTE: 3267 Ink 02 

1. This parameter is measured at characterization but not tested. 

9.9 2 



IDT54/74FCT3932 
LOW SKEW PLL-BASED CLOCK DRIVER COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 
Pin Name 1/0 Description 

REF_IN I Reference clock input. 

FEEDBACK I Feedback input to phase detector. 

041-4 0 BANK1 clock outputs. 

081-8 0 BANK2 clock outputs. 

051-5 a BANK3 clock outputs. 

OE1-3 I Output enable controls for BANKS 1, 2 and 3 (Active LOW). 

CNTRL1-4 I Control lines to select output configuration (see table). 

o FB a Dedicated PLL feedback output. 

RST I Asynchronous reset (Active LOW). 

PLL_EN I Disables phase-lock for low frequency testing (Refer to functional block diagram). 

LOCK a PLL "LOCK" indicator (HIGH when PLL is locked). 

3267 tbl 03 

OUTPUT FREQUENCY CONFIGURATION AND INPUT FREQUENCY RANGE TABLE 
MODE CNTRl Q_FEEDBACK Q_BANK1 Q_BANK2 Q_BANK3 FIN Range 

4 3 2 1 (4 outputs) (8 outputs) (5 outputs) 

0 o 0 0 0 F (divide-by-1) F F F 50-100MHz 

1 o 0 0 1 F (divide-by-1) F F F/2 50-100MHz 

2 o 0 1 0 F (divide-by-1) F F F 50-100MHz 

3 o 0 1 1 F (divide-by-1) F F/2 F/2 50-100MHz 

4 0 1 0 0 F (divide-by-1) F F/3 F 50-100MHz 

5 0 1 0 1 F (divide-by-3) 3F 3F F 16.7-33.3MHz 

6 0 1 1 0 F (divide-by-3) 3F F 3F 16.7-33.3MHz 

7 o 1 1 1 F (divide-by-3) 3F 3F 3F 16.7-33.3MHz 

8 1 0 0 0 F (divide-by-2) 2F 2F 2F 25-50MHz 

9 1 0 0 1 F (divide-by-2) 2F F 2F 25-50MHz 

10 1 0 1 0 F (divide-by-2) 2F F F 25-50MHz 

11 1 0 1 1 F (divide-by-2) 2F F F/2 25-50MHz 

12 1 1 0 0 F (divide-by-2) 2F F/2 F 25-50MHz 

13 1 1 0 1 F (divide-by-4) 4F 2F 4F 12.5-25MHz 

14 1 1 1 0 F (divide-by-4) 4F 2F 2F 12.5-25MHz 

15 1 1 1 1 F (divide-by-4) 4F 2F F 12.5-25MHz 
3267 tbl 04 
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IDT54174FCT3932 
LOW SKEW PLL-BASED CMOS CLOCK DRIVER COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to 70°C, VCC = 3.3V ± O.3V 

Svmbol Parameter Test Conditions(1) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 

Input HIGH Level (110 pins) 

VIL Input LOW Level Guaranteed Logic LOW Level 

(Input and 110 pins) 

IIH Input HIGH Current (Input pins) Vcc=Max. VI = 5.5V 

ilL Input LOW Current (Input pins) VI= GND 

IOZH High Impedance Output Current Vee = Max. Vo=Vee 

IOZL (3-State Output pins) Vo=GND 

VIK Clamp Diode Voltage Vec = Min., liN =-18mA 

IOOH Output HIGH Current Vcc = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 

IOOL Output LOW Current Vce = 3.3V, VIN = VIH or VIL, Vo = 1.5V(3) 

VOH Output HIGH Voltage Vcc=Min. IOH =-Q.1mA 

VIN = VIH or Vil 

Vcc= 3.0V IOH = -SmA COM'L. 
VIN = VIH or VIL 

VOL Output LOW Voltage Vcc= Min. IOl=0.1mA 

VIN = VIH or VIL • IOL= 16mA 

IOL=24mA 

lecl Quiescent Power Supply Current Vce = Max., VIN = GND or Vec 
ICCH 
lecz 

NOTES: 

Min. TvD.(2) Max. Unit 

2.0 - 5.5 V 

2.0 - Vcc+0.5 

-Q.5 - 0.8 V 

- - ±1 IIA 
- - ±1 

- - ±1 IIA 
- - ±1 

- -0.7 -1.2 V 

-36 -75 mA 

50 75 mA 

Vcc-Q.2 - - V 

2.4(4) 3.0 -

- - 0.2 V 

- 0.2 0.4 

- 0.3 0.5 

- - 4 mA 

3267.b.05 

1. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable c;Jevice type. 
2. Typical values are at Vcc = 3.3V. +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. VOH = Vee --a.6V at rated current. 

9.9 4 



IDT54174FCT3932 
LOW SKEW PLL-BASED CLOCK DRIVER COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. Typ.(21 Max. Unit 

61cc Quiescent Power Supply Current Vcc= Max. VIN = VcC-o.6V(3) - 2.0 30 !lA 
TTL Inputs HIGH 

ICCD Dynamic Power Supply Vcc= Max. VIN = Vcc - !lAIMH 
Current(4) All Outputs Open VIN =GND 

CPD Power Dissipation Capacitance 50% Duty Cycle - pF 

Ic Total Power Supply Current(5,6) Vcc= Max. - mA 
PLL_EN = 1, LOCK = 1, MODE 2 
REF _'N frequency = 50MHz. 1 bit loaded with 50n 
Thevenin termination. All other outputs open 

NOTES: 32671bl06 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics. 
2. Typical values are at Vcc = 3.3V, +2S'C ambient. 
3. Per TTL driven input; all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. It is derived with Q frequency as the reference. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IiNPUTS + IDYNAMIC 

Ic = Icc + dice DHNT + lecD (f) + IlOAD 

Icc = Quiescent Current (Icel, lecH and Iccz) 
dice = Power Supply Current for a TTL High Input 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
IceD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
f = SYNC input frequency 
IlOAD = Dynamic Current due to load. 

9.9 5 



IDT54174FCT3932 
LOW SKEW PLL-BASED CMOS CLOCK DRIVER COMMERCIAL TEMPERATURE RANGES 

INPUT TIMING REQUIREMENTS 
Svmbol Parameter Min. Max. Unit 
tRISE/FALL RiselFall Times REF _IN input (O.8V to 2.0V) - 3.0 ns 

Frequency Input Frequency REF _IN input Modes 0, 1, 2, 3, 4 50 100 MHz 

Modes 5, 6, 7 16.7 33.3 

Modes 8, 9, 10, 11, 12 25 50 

Modes 13, 14, 15 12.5 25 

Duty Cycle Input Duty Cycle, REF _IN input 25 75 % 
32B71b107 

OUTPUT FREQUENCY SPECIFICATIONS 
Max. 

Mode Parameter Min. 100 Unit 

0,1,2,3,4 Operating F, FOutputs 50 100 MHz 

frequency F/2 Outputs 25 50 

F/3 Outputs 16.7 33.3 

5,6,7 Operating 3F Outputs 50 100 

frequency F Outpuls 16.7 33.3 

8,9,10,11,12 Operating 2F Outputs 50 100 

frequency F Outputs 25 50 

F/2 Outputs • 12.5 25 

13,14,15 Operating 4FOutputs 50 100 

frequency 2F Outputs 25 50 

FOutputs 12.5 25 
3267 tbl OB 
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IDT54174FCT3932 
LOW SKEW PLL-BASED CLOCK DRIVER COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE(7) 
Symbol Parameter Condition(1) MinJ2) Max. Unit 

tRISEIFALl Rise/Fall Time (between O.B and 2.0V) Load =50Q 0.5 1.5 ns 
All Outputs to 1.5V, CL = 20pF 
tpw(3) Output Pulse Width 45 55 % 
tPO(3) Propagation Delay Load =50Q -0.5 +0.5 ns 

REF IN-Q (REF IN input to Q outputs) to 1.5V, CL = 20pF 

tSKEW~3,4) Output to Output Skew (All outputs at Load = 50Q - 500 ps 

same frequency rising edge) to 1.5V, CL = 20pF 
tSKEWf(3,4) Output to Output Skew (All outputs at - 500 ps 

same frequency falling edge) 

tsKEwall(3,4) Output to Output Skew (All outputs, - 1.0 ns 

rising edge any frequency) 

tLOCK(S) Time required to acquire 1 10 ms 

Phase-Lock from time 

REF IN input signal is received 

tPZH Output Enable Time OEx 3.0 B.O ns 

tPZL (LOW-to-HIGH) to Q 

tPHZ Output Disable Time OEx 3.0 B.O ns 

lPLZ (HIGH-to-LOW) to Q 

GENERAL AC SPECIFICATION NOTES: 3267 tbl 09 

1. See test circuit and waveforms. 
2. Minimum limits are guaranteed but not tested. 
3. These specWications are guaranteed but not production tested. 
4. Under equally loaded conditions, as specWied under test conditions and at a fixed temperature and voltage. 
5. With Vee fully powered-on and Q.FB properly connected to the FEEDBACK pin. 
6. The tPD spec gives the limits of the phase offset between the REF_IN input and the Q.FB output. 
7. The AC specWications are only guaranteed with the decoupling scheme shown in figure 2. 

tpo=±0.5ns 

.:..R;.::E;;.F.;;;;:..;.IN.;.;i;;.;n~pu::;.;t~_-Ioffset -
Feedback Output 

3267 drw03 

Figure 1. 
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IDTS4I74FCT3932 
LOW SKEW PLL-BASED CMOS CLOCK DRIVER COMMERCIAL TEMPERATURE RANGES 

Board Vee Plane 

(1) (43) 

(7) (37) 

JO.lf.1F 

(13) FCT3932 (36) 

(14) 

JO.lf.1F 
(30) 

(24) 

JO.lf.1F 

3267 drw04 

Figure 2. Recommended Decoupling for the FCT3932 

NOTES: 
1. Figure 2 shows a decoupling scheme which will be effective in most FCT3932 applications. The following guidelines should be followed for stable, jitter­

free operation: 

a. All decoupling capacitors should be connected as close to the package as possible. (Preferably at the device pins). 

b. The lOf.1F and 0.1 f.1F bypass capacttors provide protection from power supply and ground plane transients. 

\ 

\ 

9.9 8 



IDT54174FCT3932 
LOW SKEW PLL-BASED CLOCK DRIVER 

TEST CIRCUITS AND WAVEFORMS 

son TO VCc/2, CL = 20pF 

Vee 
Vee 

100n 

VOUT 

H<>t-..--l D.U.T.I--tot---t----, 

RT 
100n 

3267 drw 05 

PROPAGATION DELAY, OUTPUT SKEW 

COMMERCIAL TEMPERATURE RANGES 

ENABLEIDISABLE TEST CIRCUIT 

Vee 

VOUT 

1-+<:>+-...... --1 D.U.T. l----IcO:l--+ 

RT 

6.0V 

LGND 
500n 

500n 

3267 drw06 

REFlN=5 INPUT ~ 

Q_FB ~ 
I 

3V 
-1.5V 
-OV 

r---VOH 
/ -1.5V 

-VOL 
tsKEW, 

Qxx m 
tSKEW, 

Qyy __ ...LO...~ 

Qzz --<11-'-"" 

tSKEW, 

ENABLE AND DISABLE TIMES 
ENABLE 

OUTPUT SWITCH 
NORMALLY OPEN 

HIGH __ --J. 

DISABLE 
r----3V 

----1.5V 

-+-----OV 

3.5V 

VOL 

VOH 

OV 

tSKEWf 

N r--- VOH 
/ -1.5V 

-VOL 
tSKEWf 

-VOH 
-1.5V 

'-''-'-'---- VOL 

-VOH 
-1.5V 

,-----------VOL 
3267 drw07 

SWITCH POSITION 
Test Switch 

Open Drain 
Disable Low 6V 
Enable Low 
Disable High 

GND Enable High 
All Other tests Open 

DEFINITIONS: 3267 Ink 10 

CL= load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

3267 drw 08 
NOTES: 
1. Diagram shown for input Control Enable-lOW and input Control 

Disable-HIGH 
2. Pulse Generator for All Pulses: tF S; 2.5ns; tR S; 2.5ns 

9.9 9 



IDT54n4FCT3932 
LOW SKEW PLL-BASED CMOS CLOCK DRIVER 

ORDERING INFORMATION 

IDT=-~X::::X~_ FCT XXXX 
Temp. Range Device Type 

X. 
Speed 

x x 
Package Process 

~Blank 
PV 
PA 

3932 

~------------------------------------~~ 

9.9 

COMMERCIAL. TEMPERATURE RANGES 

Commercial 

SSOP (S048-1) 
TSSOP (S048-2) 

3.3V Low skew PLL-based 
CMOS clock driver 

3267 dIW09 
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~ g 3.3V PENTIUMTM IDT14FCT3907 

CLOCK SYNTHESIZER ADVANCE INFORMATION 

Integrated Device Technology, Inc. 

FEATURES: 
• 0.5 MICRON CMOS Technology 
• Generates keyboard, floppy disk, system reference, PCI 

and CPU clocks 
• 6 copies of PCI clock & 4 copies of CPU clock available 
• 14.31818MHz crystal input 
• CPU clock output skew <2S0ps 

Bus clock output skew <SOOps 
• 0.03% output frequency accuracy 
• Power-on reset 
• Selectable CPU clock frequency (50/60/66.66MHz) 
• Internal loop filter 
• Vee = 3.3 ±0.3V 
• Available in 28 pin SOIC 
• Supports Pentium™ processor based designs 
• Meets Intel Pentium™ processor 3.3V Clock Driver 

specification (External Draft 1.0) 

FUNCTIONAL BLOCK DIAGRAM 

X1 
(14.31818 MHz) Oscillator 

X2 

SElO, 1 

DESCRIPTION: 
The IDT74FCT3907 Clock synthesizer is built using ad­

vanced dual metal CMOS technology. This device uses a 
14.31818 MHz crystal input to synthesize the various 
motherboard clock frequencies. 

The output frequencies supported by the IDT74FCT3907 
are as follows: 

Reference clocks (2) = 14.31818MHz 
Keyboard clock (1) = 12MHz 
Floppy disk clock (1) = 24MHz 
CPU clock (4) = 50/60/66.66 MHz (Selectable by SEL pins) 
Bus clock (6) = CPU clock + 2 

The SELO, 1 pins are used to choose appropriate CPUCLK 
and PCICLK frequencies or to put the device in a test mode. 
In the test mode, the device outputs various divisors ofthe test 
clock frequency. Refer to the function table in this datasheet 
for details on the different operating modes. 

Peripheral KBClK (12MHz) 

Clock 
Synthesizer 

Block 
FDClK (24MHz) 

4 CPUClKO-3 
CPU 
Clock 

Synthesizer 
Block 6 PCIClKO-5 

1.-----------1 >-=;.2'--..REF ClK 0,1 (14.31818 MHz) 

The lOT logo Is a registered trademark of Integrated DevIce Technology, Inc. 

Pentlum™ Is a trademark of Intel Corp. 

COMMERCIAL TEMPERATURE RANGES 

@1995 Integrated DevIce Technology, Inc. 
9.10 
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IDT74FCT3907 
3.3V PC CLOCK SYNTHESIZER 

PIN CONFIGURATION 

Vee 

X1 

X2 

GND 

OE 

CPUCLKO 

CPUCLK1 

Vee 

CPUCLK2 

CPUCLK3 

GND 

SEL1 

SELO 

Vee 

FlEFCLKO 

REFCLK1 

Vee 

KBCLK 

FDCLK 

GND 

PCICLK2 

PCICLK3 

Vee 

PCICLK4 

PCICLK5 

GND 

PCICLK1 

PCICLKO 

3245 drw 02 

COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Svmbol Ratina Commercial Unit 

VTERM(2) Terminal Voltage -D.5 to +4.6 V 
with Respect to GND 

VTERM(3) Terminal Voltage -D.5to Vee V 
with Respect to GND +0.5 

TA Operating Temperature Ot070 °C 

TSIAS Temperature Under Bias Oto +70 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current -60 to +60 mA 

NOTES: 3245 !hI 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex· 
tended periods may affect reliability. 

2. Vee terminals. 
3. Input, Output and 110 terminals. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Typ. Max. Unit 

CIN Input VIN = OV 4.5 6.0 pF 
Capacitance 

CliO 1/0 VOUT= OV 5.5 8.0 pF 

Capacitance 

NOTE: 3245 Ink 02 

1. This parameter is measured at characterization but not tested. 

PIN DESCRIPTION 

Pin Name VO Description 

X1 I 14.31818 MHz Crystal Input. This is also the test clock input. 

X2 0 14.31818 MHz Crystal Output 

SELO, 1 I CPUCLK Control Inputs 

KBCLK 0 Keyboard Clock (12MHz) 

FDCLK 0 Floppy Disk Clock (24MHz) 

REFCLK 0,1 0 Reference Clocks (14.31818 MHz) 

CPUCLK 0-3 0 CPU Clocks 

PCICLKO-5 0 PCI Bus Clocks 

OE I Output Enable 
32451bl03 

FUNCTION TABLE 
OE SELO SELl INPUTCLK CPUCLK PCICLK REFCLK FDCLK KBCLK 

0 X X 14.31818MHz Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z 

1 0 0 14.31818MHz 50MHz CPUCLKl2 14.31818MHz 24M Hz 12MHz 

1 0 1 14.31818MHz 60MHz CPUCLKl2 14.31818MHz 24M Hz 12MHz 

1 1 0 14.31818MHz 66.66MHz CPUCLKl2 14.31818MHz 24MHz 12MHz 

1 1 1 TCLK (Test Clock) TCLKl2 TCLKl4 TCLK TCLKl4 TCLKl8 
3245tbl04 

9.10 2 



IDT74FCT3907 
3.3V PC CLOCK SYNTHESIZER COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = DOC to 7DoC, Vcc = 3.3V ± D.3V 

$ymbol Parameter Test Conditions(l) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 

Min. Typ.(2) Max. Unit 

2.0 - 5.5 V 

Input HIGH Level (110 pins) 2.0 - Vcc+0.5 

VIL Input LOW Level Guaranteed Logic LOW Level -0.5 -
(Input and 110 pins) 

liH Input HIGH Current (Input pins)(5) Vec= Max. VI = 5.5V - -
Input HIGH Current (I/O pins)(5) VI=VCC - -

IlL Input LOW Current (Input pins)(5) VI=GND - -
Input LOW Current (I/O pins)(5) VI=GND - -

10ZH High Impedance Output Current Vce= Max. Vo=Vee - -
10ZL (3-State Output pins)(6) Vo=GND - -
VIK Clamp Diode Voltage Vee = Min., liN =-18mA - -0.7 

VOH Output HIGH Voltage Vce=Min. IOH=-O.lmA Vee-0.2 -

VIN = VIH or VIL 10H = -8mA COM'L. Vee-O.6V 3.0 

VOL Output LOW Voltage Vee = Min. 10L= O.lmA - -
VIN = VIH or VIL 10L =8mA - 0.3 

los Short Circuit Current(4.6) Vee = Max., Vo = GND(3) -43 -135 

los Short Circuit Current(4.7) Vce = Max., Vo = GND(3) -34 -135 

leez Quiescent Power Supply Current Vee = Max., VIN = GND or Vee - 3.0 

NOTES: 
1. For conditions shown as Max. or Min .• use appropriate value specified under Electrtcal Charactertstics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. The test limit for this parameter is ±51lA at TA = -55'C. 
B. Applies to CPUCLK. 
7. Applies to PCICLK. 

DYNAMIC OUTPUT DRIVE CHARACTERISTICS 
Symbol Parameter Test Conditions(l) 

100H CPUCLK Output HIGH Current VIN = VIH or VIL, Vee=3.135V 
13.3V-5%) 

VOUT= 2,4V Vee=3,465V 
J3.3V+5%1 

100H PCICLK Output HIGH Current VIN = VIH or VIL, Vee = 3.135V 

VOUT= 2.4V Vee=3,465V 

100L CPUCLK Output LOW Current VIN = VIH or VIL, Vec=3.135V 

VOUT= O,4V Vec=3,465V 

100L PCICLK Output LOW Current VIN = VIH or VIL, Vcc= 3.135V 

VOUT = O,4V Vcc= 3,465V 

NOTES: 

Min. 

-23 

-

-14.5 

-
16 

-
9,4 

-

TVD.(2) 

I. For conditions shown as Max. or Min., use approprtate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. The test limit for this parameter is ±51lA at TA = -55'C. 

9.10 

0.8 V 

±1 IIA 
±1 

±1 

±1 

±1 IIA 
±1 

-1.2 V 

- V 

-
0.2 V 

0.5 

-206 mA 

-195 mA 

4.0 mA 
3245 Ibl os 

Max. Unit 

- mA 

-109 

- mA 

-100 

- mA 

40 

- mA 

38 
3245 Ibl 06 
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IDT74FCT3907 
3.3V PC CLOCK SYNTHESIZER COMMERCIAL TEMPERATURE RAN.GES 

OSCILLATOR CHARACTERISTICS OVER OPERATING RANGE 
Svmbol Parameter Test Conditions(1) Min. TVp.(2) Max. Unit 

CX1 X1 Input Capacitance 20 pF 

CX2 X2 Output Capacitance 20 pF 

IIH X1 Input HIGH Current Vee = Max., VIN = Vee 5 IIA 
IlL X1 Input LOW Current Vee = Max., VIN = GND -5 IIA 
100H X2 Output HIGH Current VOUT= Vee -1 rnA 

IOOL X2 Output LOW Current VouT=GND 1 rnA 

NOTES: 3246 tbl 07 

1. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V, +25°C ambient. 
3. This parameter is guaranteed but not tested. 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min, Typ.<2) Max. Unit 

.1lee 
Quiescent Power Supply Current Vee = Max. - 2.0 30 IIA 
TTL Inputs HIGH VIN = Vee -o.6V 

Ie Total Power Supply Current Vee = Max. CPUCLK = 50MHz VIN = Vee - rnA 

Outputs Open CPUCLK = 60MHz VIN=GND -
50% Duty Cycle CPUCLK = 66.66MHz -
OE=Vee 

NOTES: 3245 Ibl 08 

1. Typical values are at Vcc = 3.3V, +25°C ambient. 
2. Per TIL driven input (VIN = Vee -O.6V); all other inputs at Vce or GND. 

9,10 4 



IDT74FCT3907 
3.3V PC CLOCK SYNTHESIZER COMMERCIAL TEMPERATURE RANGES 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 

74FCT3907 

66.66MHz 60MHz 50MHz 

Symbol Parameter Condition(1) Min.(2) Max. Min.l2) Max. Min.l2) Max. Unit 
tcpu CPUClK Period TBD 15 - 16.7 - 20 - ns 

tCPUH CPUClK HIGH Time(3) 4 - 4 - 4 - ns 

tCPUL CPUClK lOW Time(4) 4 - 4 - 4 - ns 

tRl, tFl CPUClK Rise, Fall Times (Between O.4V & 2.4V) 0.8 2.0 0.8 2.0 0.8 2.0 ns 

tSK1(0) CPUClK Output Skew - 250 - 250 - 250 ps 

tSK1(p) CPUClK Pulse Skew - - - ps 

ItPLH-tPHLi 

tpCI PCIClK Period 30 - 33.3 - 40 - ns 

tpCIH PCIClK HIGH Time 12 - 13.3 - 16 - ns 

tpCIL PCIClK lOW Time 12 - 13.3 - 16 - ns 

tR2, tF2 PCIClK Rise, Fall Time (Between 0.4V & 2.4V) 0.5 2.0 0.5 2.0 0.5 2.0 ns 

tSK2(0) PCIClK Output Skew - 500 - 500 - 500 ps 

tSK2(p) PCIClK Pulse Skew - - - ps 

ItPLH-tPHLi 

tSK3(0) CPUClK to PCIClK Output Delay 1.0 5.0 1.0 5.0 1.0 5.0 ns 

tps CPUClK, PCIClK Period Stability - 250 - 250 - 250 ps 

tCLOCK CPUClK lock Time - 2 - 2 - 2 ms 

tPLOCK PCIClK lock Time - 3 - 3 - 3 ms 

tPZL Output Enable Time OE to KBClK, 1.5 8.0 1.5 8.0 1.5 8.0 ns 
tPZH FDClK REFClK CPUClK PCIClK (Test Mode) 

tpLZ Output Disable Time OE to KBClK, 1.5 8.0 1.5 8.0 1.5 8.0 ns 
tPHZ FDClK REFClK CPUClK PCIClK (Test Mode) 

NOTES: 3245 tbl 09 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

II 
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IDT74FCT3907 
3.3V PC CLOCK SYNTHESIZEI{ 

TEST WAVEFORMS 

PROPAGATION DELAY, OUTPUT SKEW 

..:..: - --1.SV 
X1 

CPUCLK -----L.<r.r 

- - - - - - - - -1.SV 
PCICLK-----~O/ 

ENABLE AND DISABLE TIMES 
ENABLE 

OUTPUT 
NORMALLY SWITCH 

HIGH _G_N_0--l, 

NOTES: 

1.5V 

OV 

OISABLE 

3245 drw03 

3V 

1.5V 

OV 

3V 

VOL 

VOH 

OV 
3245d1W05 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate S 1.0MHz; IF S 2.5ns; tR S 2.5ns 

COMMERCIAL TEMPERATURE RANGES 

PULSE WIDTH, RISEIFALL TIMES 

I .. tCPUH, tpCIH • I 
I 

-2.411 
-1.5V 
-O.4V 

--: ... : .. 0--,...----_. I 
tF tCPUL, tPCIL 

3245 drw 04 
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IDT74FCT3907 
3.3V PC CLOCK SYNTHESIZER COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FCT XXXX X X 
=T"-em-p.-:R=-a-n-g-e Device Type Package Process 

I YSlank 

~SO 
Commercial 

Small Outline IC 

'-----------13907 3.3V Clock Synthesizer 

'------------------f 74 
3245 drw 06 
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BUS SWITCH PRODUCTS 





BUS SWITCH LOGIC 

Simple, fast and flexible describes FST, a new family of 
high speed CMOS bus switches from lOT. lOT Bus Switches 
connect two buses without adding propagation delay or noise. 

lOT Bus Switch products can be used in a number of 
different applications which may be sensitive to delay. This 
product line implements various configurations of NMOS 
switches and key features include: 

• "Zero Delay" (0.25ns) 
• Low on-resistance 
• Very low leakage current 
• Low power dissipation 
• Low noise 

The switch is enabled by applying a forward bias on the 
gate-source junction of the NMOSFET. When ON the switch 
is the equivalent of a wire connection. When OFF, the switch 
presents a small load capacitance on the isolated ports. 

Bus Switch products are available in two versions. 

FSTxxx - 50 version 
FST32xxx - 280 version 

The low on-resistance of the switch and the simplicity of the 
connection between ports reduces the delay through the bus 
Switch. 

The "zero delay" feature of the bus switch can be used to 
reduce or eliminate performance loss and provide bus isola­
tion. The inherent isolation between ports that the bus switch 
provide, with the power-off feature is useful in designs requir­
ing hot insertion. Bus switch products are also useful in 
voltage translation applications and for zero-delay multiplex­
ing and switching. More detail on the characteristics and 
applications of this family can be found in individual datasheets 
and lOT's Logic Design Guide. 

10.0 



5V BUS SWITCH (50) 
IDT74FST3244 
IDT74FST3245 
IDT74FST3257 
IDT74FST3383 
IDT74FST3384 
IDT74FST3390 
I DT74FST6800 

5V BUS SWITCH (280) 
IDT74FST32244 
IDT74FST32245 
IDT74FST32383 
IDT74FST32384 
IDT74FST32390 

SECTION 10 
BUS SWITCH PRODUCTS 
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~ g OCTAL BUS SWITCH IDT7 4FST32441 

~ 

Integrated Device Technology, Inc. 

FEATURES: 
• Bus switches provide zero delay paths 
• Low switch on-resistance: 

FST3xxx-5Q 
FST32xxx - 28Q 

• TTL-compatible input and output levels 
• ESD> 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = O) 
• Available in asop, SOIC and PDIP 
• Pin-compatible with FCT244/FCT244T 

DESCRIPTION: 
The FST3244/32244 belong to I DT's family of Bus switches. 

Bus switch devices perform the function of connecting or 
isolating two ports without providing any inherent current sink 
or source capability. Thus they generate little or no noise of 

FUNCTIONAL BLOCK DIAGRAM 

DAo ----..JT'------OAo 

DA1-----' '-----OA1 

DA2 0A2 

DA3 -----'''L----OA3 

OEB~-
DBo-----' '-----OBo 

DB1 OB1 

DB2------..JT'-------OB2 

DB3---------',,'------OB3 

3255 drw01 

PIN DESCRIPTION 

Pin Names DescriDtion 

OEA,OEB Output Enable Inputs (Active LOW) 

DAo-3, OAO-3 A Port Bits 

DBo-3, OBO-3 B Port Bits 

The IDT logo is a registered trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGES 

3255 tbl 03 

IDT74FST32244 
PRELIMINARY 

their own while providing a low resistance path for an external 
driver. These devices connect input and output ports through 
an n-channel FET. When the gate-to-source junction of this 
FET is adequately forward-biased the device conducts or the 
resistance between input and output ports is small. Without 
adequate bias on the gate-to-source junction of the FET, the 
FET is turned off. 

The low on-resistance and simplicity of the connection 
between input and output ports reduces the delay in this path 
to close to zero. 

The FST32244 integrates terminating resistors in the de­
vice, thus eliminating the need for external 25Q series resis­
tors. 

The FST3244 and FST32244 are octal TTL-compatible 
bus switches. The OE pins provide output enable control for 
all 8 bits. 

PIN CONFIGURATION 

OEA 20 Vcc 

DAo 2 19 OEB 

OBo 3 18 OAo 

DA1 4 17 DBo 

OB1 5 P20-1 
S020-2 

16 OA1 

DA2 6 
S020-8 

15 DB1 

OB2 7 14 0A2 

DA3 8 13 DB2 

OB3 9 12 OA3 

GND 10 11 DB3 

DIP/sOIC/QSOP 3255 drw 02 

TOP VIEW 

AUGUST 1995 

©1995 Integrated Device Technology, Inc. 10.1 DSC-46631-
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ID174FST3244,ID174FST32244 
OCTAL BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Svmbol Ratina Commercial Unit 
VTERM(2) Terminal Voltage with Respect -0.5 to +7.0 V 

toGND 

TA Operating Temperature Oto +70 "C 

TSIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 0.5 W 

lOUT DC Output Current -60 to +120 mA 

NOTES: 3255 tbl 02 

FUNCTION TABLE 

081 OEs 

H H 

L H 

H L 

L L 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X= Don~ Care 

OA 
Hi-Z 

DA 

Hi-Z 

DA 

08 Description 

Hi-Z Disconnect 

Hi-Z Connect 

DB Connect 

DB Connect 
3255 tbl 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

CAPACITANCE (TA= +25°C, f = 1.0MHz) 

Svmbol Parameter(1) Conditions 

2. Input, I/O and Vee terminals. 
CIN Input VIN =OV 

Capacitance 

COUT Output VOUT=OV 

Capacitance 

NOTE: 
1. Capacitance is characterized but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ±5% 

Svmbol Parameter Test Conditions(1) 

VIH Input HIGH Voltage Guaranteed Logic HIGH for Control Input! 

VIL Input LOW Voltage Guaranteed Logic LOW for Control Inputs 

IIH Input HIGH Current Vcc= Max. VI= Vee 

ilL Input LOW Voltage VI=GND 

10ZH High Impedance Output Current Vee = Max. Vo= Vee 

10ZL (3-State Output pins) Vo=GND 

los Short Circuit Current Vee = Max., Vo = GND(3) 

VIK Clamp Diode Voltage Vee = Min., IIN=-18 mA 

RON Switch On Resistance(4) Vee = Min., VIN = 0.0 V 3xxx 

ION = 30mA 32xxx 

Vee = Min., VIN = 2.4 V 3xxx 

10N= 15mA 32xxx 

lee Quiescent Power Supply Current Vcc = Max., VI = GND or Vee 

NOTES: 

Min. TvpJ2) 

2.0 -
- -
- -
- -
- -
- -
- 300 

- -0.7 

- 5 

17 28 

- 10 

20 35 

- 0.1 

Tvp_ Max. Unit 

4 pF 

5 pF 

3255 tbt 04 

Max. Unit 

- V 

0.8 V 

±1 ~ 
±1 

±1 ~ 
±1 

- mA 

-1.2 V 

7 Q 

40 

15 Q 

48 

10 ~ 

3255 Ink 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Measured by voltage drop between ports at indicated current through the switch. 

10.1 2 



IDT74FST3244,IDT74FST32244 
OCTAL BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. TVp.(2) Max. 

41cc Ouiescent Power Supply Current Vcc = Max. - 0.5 1.5 

TTL Inouts HIGH VIN = 3.4y(3) 

ICCD Dynamic Power Supply Vcc = Max. VIN =Vcc - 30 40 
Current(4) Outputs Open VIN=GND 

Enable Pin Toggling 

50% Duty Cycle 

Ic Total Power Supply Current(6) Vcc = Max. VIN = Vcc - 1.2 1.6 

Outputs Open VIN= GND 

Enable Pin Toggling 

(4 Switches Toggling) VIN = 3.4 - 1.5 2.4 

Ii = 10MHz VIN=GND 

50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IiNPUTS + IDYNAMIC 

Ic = Icc + dice DHNT + Icco (fiN) 
Icc = Quiescent Current 
dlcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
to = Input Frequency 
N = Number of Switches Toggling at fi 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ±5% 

~mbol Description Condition(1) Min.(2) Typ. 

tPLH Data Propagation Delay CL= 50pF - -
tPHL DA, DB to OA, OB RL= 500n 

OA OB to DA DB(3.4) 

tPZH Switch Turn on Delay 1.5 -
tPZL OEA to DA, OA, 

OEBto DB OB 

tPHZ Switch Turn off Delay 1.5 -
tpLZ OEA to DA, OA, 

OEB to DB, OB(3) 

10cii Charge Injection(5.6) - 1.5 

NOTES: 
1. See test circuit and waveforms. 

Com'l. 

Max. 

3244 32244 

0.25 1.25 

6.5 7.5 

5.5 5.5 

- -

Unit 

mA 

IJAI 
MHz! 

Switch 

mA 

3255 tbl 06 

Unit 

ns 

ns 

ns 

pC 

3255 tbl 07 

2. Minimum limits guaranteed but not tested. III 
3. This parameter is guaranteed by design but not tested. 
4. The bus switch contributes no propagation delay other than the RC delay of the on resistance of the switch and the load capacitance. The time constant • 

for the switch alone is of the order of 0.25 ns for 50 pF load. Since this time is constant and much smallerthan the risellall times of typical driving signals, 
it adds very little propagation delay to the system. Propagation delay of the bus switch when used in a system is determined by the driving circuit on the 
driving side of the switch and its interaction with the load on the driven side. 

5. Measured at switch tum off, load = 50 pF in parallel with 10 MU scope probe, VIN = 0.0 volts. 
6. Characterized parameter. Not 100% tested. 

10.1 3 



IDT74FST3244,IDT74FST32244 
OCTAL BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 
Vee 0--.7.0V 

1-+<*--,...-1 D.U.T. H-O+-.---+ 

RT 

3255 Ink 03 

SET-UP, HOLD AND RELEASE TIMES 

DATA 
INPUT ~~u 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL 

;F 
SYNCHRONOUS CO 

PRESET 
CLEAR 

CLOCK ENABLE 
ETC. 

&ttl 
tsu-

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

tREM 

tH-

xxx- 3V 
1.5V 
OV 
3V 
1.5V 
OV 

tH 

XXX 

-

-

3V 
1.5V 
OV 

3V 
1.5V 
OV 

3255 Ink 04 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 

3255 Ink 06 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 3255 Ink 08 

CL= Load capacHance: includes jig and probe capacHance. 
RT= Termination resistance: should be equal to ZOUTof the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~1.5V 
1.5V 

~--

3255 Ink 05 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH OV 

3255 Ink 07 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate" 1.0MHz; tF " 2.5ns; tR " 2.5ns 

10.1 4 



ID174FST3244,ID174FST32244 
OCTAL BUS SWITCH 

ORDERING INFORMATION 

IDT XX FST XX 
""Te-m-p,·R""a-n-g-e -=D:-e-v""ic-e-=T:-y-pe-

X X 
Package Process 

LIBlank 

P L-_____ -j SO 

Q 

3244 
'--------------132244 

L-------------------------------~74 

10.1 

COMMERCIAL TEMPERATURE RANGES 

Commercial 

Plastic DIP 
Small Outline IC 
Quarter-size Small Outline Package 

Octal Bus Switch 

O°Cto +70°C 

3255 drwOB 
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OCTAL BUS SWITCH IDT74FST3245! 
IDT74FST32245 
PRELIMINARY 

Integrated Device Technology, Inc. 

FEATURES: 
• Bus switches provide zero delay paths 
• Low switch on-resistance: 

FST3xxx-50 
FST32xxx - 280 

• TTL-compatible input and output levels 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• Available in asap, SOIC and PDIP 
• Pin-compatible with FCT245!FCT245T 

DESCRIPTION: 
The FST3245!32245 belong to lOT's family of Bus switches. 

Bus switch devices perform the function of connecting or 
isolating two ports without providing any inherent current sink 
or source capability. Thus they generate little or no noise of 
their own while providing a low resistance path for an external 
driver. These devices connect input and output ports through 

FUNCTIONAL BLOCK DIAGRAM 

Ao Bo 

A1 B1 

A2 B2 

Aa Ba 

A4 B4 

As Bs 

As Bs 

A7 B7 

OE 

3256 drw01 

PIN DESCRIPTION 
Pin Names DescriDtion 

OE Output Enable Input (Active LOW) 

NC No connect 

Ao-A7 A Port Bits 

Bo-B7 B Port Bits 

an n-channel FET. When the gate-to-source junction of this 
FET is adequately forward-biased the device conducts or the 
resistance between input and output ports is small. Without 
adequate bias on the gate-to-source junction of the FET, the 
FET is turned off. 

The low on-resistance and simplicity of the connection 
between input and output ports reduces the delay in this path 
to close to zero. 

The FST32245 integrates terminating resistors in the de­
vice, thus eliminating the need for external 250 series resis­
tors. 

The FST3245 and FST32245 are octal TTL-compatible 
bus switches. The OE pin provides output enable control for 
all 8 bits. The direction control pin (DIR) of the FCT245! 
FCT245T is replaced with a "No connect" (NC) in the FST3245! 
32245. Bus switch devices provide an inherently bidirectional 
connection between ports, thus eliminating the purpose of the 
direction control pin. 

PIN CONFIGURATION 

NC 20 Vcc 

Ao 2 19 OE 

A1 3 18 Bo 

A2 4 17 B1 

A3 5 P20-1 16 B2 
5020-2 

A4 6 5020-8 15 B3 

As 7 14 B4 

As 8 13 Bs 

A7 9 12 Bs 

GND 10 11 B7 

DIPISOIC/QSOP 
3256 drw02 

TOP VIEW 

3256tb10I 

The lOT logo Is a reglslefed lradem,1I< of Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGES 

C1995lntegrated Device Technology, Inc. 10.2 

AUGUST 1995 

DSC-48611-
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IDT74FST3245,IDT74FST32245 
OCTAL BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Unit 
VTERM(2) Terminal Voltage with Respect -0.5 to +7.0 V 

toGND 

TA Operating Temperature Oto+70 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 0.5 W 

lOUT DC Output Current -60 to +120 mA 

NOTES: 3256 Ink 02 

FUNCTION TABLE 
OE 80-7 DescrlDtion 

H X Disconnect 

L AO·7 Connect 

NOTE: 
1. H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don~Care 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any othercondl· CAPACITANCE (TA= +25°C, f = 1.0MHz) 

32561b103 

tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating condHions for 
extended periods may affect reliability. 

S~mbol Parameter(1) Conditions TYD. Max. Unit 

2. Input, 1/0 and Vee terminals. 
CIN Input VIN =OV 

Capacitance 

COUT Output VOUT=OV 

Capacitance 

NOTE: 
1. Capacitance is characterized but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = O°C to +70°C Vcc = 5 OV +5% , -
Symbol Parameter Test Conditions(1) 

VIH Input HIGH Voltage Guaranteed Logic HIGH for Control Inputs 

VIL Input LOW Voltage Guaranteed Logic LOW for Control Inputs 

IrH Input HIGH Current Vcc= Max. VI=VCC 

IlL Input LOW Voltage VI=GND 

IOZH High Impedance Output Current Vcc= Max. Vo=Vee 

loZl.. (3-State Output pins) Vo=GND 

los Short Circuit Current Vcc = Max., Vo = GND(3) 

VIK Clamp Diode Voltage Vcc = Min., liN = -18 mA 

RON Switch On Resistance(4) Vcc = Min., VIN = 0.0 V 3xxx 

ION = 30mA 32xxx 

Vee = Min., VIN = 2.4 V 3xxx 

ION = 15mA 32xxx 

Icc Quiescent Power Supply Current Vce = Max., VI = GND or Vcc 

NOTES: 

Min. Typ.(2) 

2.0 -
- -
- -
- -
- -
- -
- 300 

- -0.7 

- 5 

17 28 

- 10 

20 35 

- 0.1 

4 

5 

1. For conditions shown as Max. or Min., use appropriate value specHied under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25"C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Measured by voltage drop between ports at indicated current through the switch. 

10,2 

pF 

pF 

3256tb104 

Max. Unit 

- V 

0.8 V 

±1 jIA 

±1 

±1 jIA 

±1 

- mA 

-1.2 V 

7 n 
40 

15 n 
48 

10 jIA 

3256 Ink 05 
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IDT74FST3245,IDT74FST32245 
OCTAL BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
Symbol Parameter Test Condltlons(1) Min. Typ.(2) Max. 
alcc Quiescent Power Supply Current Vcc=Max. - 0.5 1.5 

TTL Inputs HIGH VIN = 3.4v!3) 

ICCD Dynamic Power Supply Vcc=Max. VIN = Vcc - 30 40 
Current(4) Outputs Open VIN=GND 

Enable Pin Toggling 
50% Duty Cycle 

Ic Total Power Supply Current(6) Vcc=Max. VIN=VCC - 2.4 3.2 
Outputs Open VIN=GND 
Enable Pin Toggling 

(8 Switches Toggling) VIN = 3.4 - 2.7 4.0 
Ii = 10MHz VIN=GND 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vce or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = laulEscENT + IINPlITS + IDYNAMIC 

Ic = Icc + Alcc DHNT + IceD (fiN) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle lor TIL Inputs High 
NT = Number 01 TIL Inputs at DH 
IceD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
Ii = Input Frequency 
N = Number of Switches Toggling at II 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = DOC to +7DoC, Vcc = 5.DV ±5% • 

Svmbol DescriDtion Condition(1) Min.(2) Typ. 

tPLH Data Propagation Delay CL= 50pF - -
tPHL Ai to Bi Bi to Ajl3,4) RL=500n 
tPZH Switch Turn on Delay 1.5 -
tPZL OEtoAi Bi 

tPHZ Switch Turn off Delay 1.5 -
tPLZ OE 10 Ai Bi(3) 

IQcl1 Charge Injeclion(5,6) - 1.5 

NOTES: 
1. See test circuH and waveforms. 
2. Minimum limits guaranteed but not tested. 
3. This parameter is guaranteed by design but not tested. 

Com'l. 

Max. 

3245 32245 

0.25 1.25 

6.5 7.5 

5.5 5.5 

- -

Unit 

mA 

IJ.A/ 
MHz! 

Switch 

rnA 

3256 Ibl 06 

Unit 

ns 

ns 

ns 

pC 

32561b1 07 

4. The bus switch contributes no propagation delay other than the RC delay 01 the on resistance 01 the switch and the load capacitance. The time constant 
for the switch alone is olthe order of 0.25 ns lor 50 pF load. Since this time Is constant and much smaller than the risellall times of typical driving signals, 
it adds very little propagation delay to the system. Propagation delay of the bus swHch when used in a system is determined by the driving circuit on the 
driving side of the switch and its interaction with the load on the driven side. 

5. Measured at switch tum off, load = 50 pF in parallel wHh 10 Mel scope probe, VIN = 0.0 votts. 
6. Characterized parameter. Not 100% tested. 

10.2 3 



IDT74FST3245,IDT74FST32245 
OCTAL BUS SWITCH 

TEST CIRCUITS AND WAVEFORMS 

COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 
Vee 0--.7.0V 

1-+<:>+-....---1 D.U.T. 1-+0+_--+ 

RT 

3256 Ink 04 

SET-UP, HOLD AND RELEASE TIMES 

DATA 
INPUT ~~u 

TIMING 
INPUT 

ASYNCHRONOUS CO 
PRESET 

CLEAR 
ETC. 

NTROL r 
SYNCHRONOUS CO 

PRESET 
CLEAR 

CLOCK ENABLE 
ETC. 

Z&t: J 
tSU .... 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

tREM 

tH-

XXX-: 
tH 

-
.AAA. -

3V 
1.SV 
OV 
3V 
1.SV 
OV 

3V 
1.SV 
OV 

3V 
1.5V 
OV 

3256 Ink 03 

3V 
1.SV 
OV 

r--...;....,-t- VOH 
- 1.SV 

VOL 

3256 Ink 07 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINmONS: 3256 Ink 08 

CL.= Load capacitance: includes jig and probe capacitance. 
AT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

1.5V 

1.SV 

3256 Ink 06 

ENABLE AND DISABLE TIMES 
ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 
1.5V 

j---'+---- OV 

3.5V 

VOL 

VOH 

OV 

3256 Ink 05 

NOTES: 1m 
1. Diagram shown for input Control Enable-LOW and input Control Disable- I 

HIGH 
2. Pulse Generator for All Pulses: Rate s 1.0MHz; tF:S 2.5ns; tR S 2.5ns 

10.2 4 



IDT74FST3245, 1DT74FST32245 
OCTAL BUS SWITCH 

ORDERING INFORMATION 

lOT XX FST XX 
:;:Te~m::::-p.""R"'aO::nO::g~e ""O:-e-:vi-ce-:T=-y-p-e 

X X 
Package Process 

YBlank 

P 
'----------1 SO 

Q 

3245 
L-----------l32245 

'-----------------------------------174 

10.2 

COMME"CIAL TEMPERATURE RANGES 

Commercial 

Plastic DIP 
Small Outline IC 
Quarter-size Small Outline Package 

Octal Bus Switch 

O°Cto +70°C 
3256 Ink 09 
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~ 
QUAD 2:1 MUXlDEMUX IDT74FST3257 

BUS SWITCH 

Integrated Device Technology, Inc. 

FEATURES: 
• Bus switches provide zero delay paths 
• Low switch on-resistance: 

FST3xxx-5Q 
• TTL-compatible input and output levels 
• ESO > 2000V per MIL-STO-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• Available in asop and SOIC 

DESCRIPTION: 
The FST3257 belongs to lOT's family of Bus switches. Bus 

switch devices perform the function of connecting or isolating 
two ports without providing any inherent current sink or source 

FUNCTIONAL BLOCK DIAGRAM 

10A-------..., 

I1A-------, 

106.0----1===:+::::;-1;===:::;-1 
Zs·o 

116·0---1-----, 

S 

3257 drw01 

PIN DESCRIPTION 
Pin Names va Description 

10A·loo 1/0 PortO 

11A·11D 1/0 Port 1 

E I Switch Enable (Active Low) 

S I MuxSelect 

ZA·ZS 1/0 PortZ 
3257tbl01 

The JOT logo is a registered trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGES 

PRELIMINARY 

capability. Thus they generate little or no noise of their own 
while providing a low resistance path for an external driver. 
These devices connect input and output ports through an n­
channel FET. When the gate-to-source junction of this FET is 
adequately forward-biased the device conducts or the resis­
tance between input and output ports is small. Without 
adequate bias on the gate-to-source junction of the FET, the 
FET is turned off. 

The low on-resistance and simplicity of the connection 
between input and output ports reduces the delay in this path 
to close to zero. 

The FST3257 provides a4-bit 2: 1 multiplexer/demultiplexer. 
The S pin controls the mux select and the E pin serves as the 
switch enable. 

PIN CONFIGURATION 

S 16 Vcc 

lOA 2 15 E 

I1A 3 14 loc 

ZA 4 S016-1 13 I1C 
S016-7 

lOB 5 12 Zc 

11B 6 11 100 

ZB 7 10 110 

GND 8 9 Zo 

SOIC/QSOP 

TOP VIEW 3257 drw 02 

AUGUST 1995 

©1995 Integrated Device Technology, Inc. 10.3 D8C-4664/· 
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IDT74FST3257 
QUAD 2:1 MUXlDEMUX BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Svmbol Rating Commercial Unit 

VTERM(2) Terminal Voltage with Respect -0.5 to +7.0 V 
toGND 

TA Operating Temperature Oto +70 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 0.5 W 

lOUT DC Output Current -60 to +120 mA 

NOTES: 325711>1 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. Input, 1/0 and Vee terminals. 

FUNCTION TABLE(1) 

E S 

H X 

L H 

L H 

L L 

L L 

NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

Z = High Impedance 

IOA-D 11A-D 

X X 

X L 

X H 

L X 

H X 

CAPACITANCE (TA= +25°C, f = 1.DMHz) 

ZA-D 

Z 

L 

H 

L 

H 

325711>103 

Svmbol Parameter(1) Conditions Tvp. Max. Unit 

CIN Input VIN =OV 

Capacitance 

COUT Output VOUT=OV 

Capacitance 

NOTE: 
1. eapac~ance is characterized but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = DOC to +7DoC, Vee = 5.DV ±5% 

Svmbol Parameter Test Condltions(1) 

VIH Input HIGH Voltage Guaranteed Logic HIGH for Control Inputs 

VIL Input LOW Voltage Guaranteed Logic LOW for Control Inputs 

IIH Input HIGH Current Vcc=Max. VI =Vcc 

IlL Input LOW Voltage VI=GND 

10ZH High Impedance Output Current Vcc=Max. Vo=Vec 

10ZL (3-State Output pins) Vo=GND 

los Short Circuit Current Vce = Max., Vo = GND(3) 

VIK Clamp Diode Voltage Vcc = Min., liN = -18mA 

RON Switch On Resistance(4) Vcc = Min., VIN = O.OV, ION = 30mA 

Vcc = Min., VIN = 2.4V, ION = 15mA 

lee Quiescent Power Supply Current Vcc = Max., VIN = GND or Vcc 

NOTES: 

Min. Tvp,(2) 

2.0 -
- -

- -
- -
- -
- -
- 300 

- ...Q.7 

- 5 

- 10 

- 0.1 

4 

5 

1. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°e ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Measured by voltage drop between ports at indicated current through the swHch. 

10.3 

pF 

pF 

325711>104 

Max. Unit 

- V 

0.8 V 

±1 !IA 
±1 

±1 !IA 
±1 

- mA 

-1.2 V 

7 Q 

15 Q 

10 !IA 
325711>105 
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IDT54174FST3257 
QUAD 2:1 MUXlDEMUX BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. TVD.l2) 

Alcc Quiescent Power Supply Current Vcc = Max. - O.S 

TTL Inputs HIGH VIN = 3.4\113) 

ICCD Dynamic Power Supply Vcc = Max. VIN = Vcc - 30 
Current(4) Outputs Open VIN=GND 

Enable Pin Toggling 

SO% DulY Cvcle 

Ic Total Power Supply Current(6) Vcc = Max. VIN = Vcc - 1.2 

Outputs Open VIN=GND 

Enable Pin Toggling 

(4 Switches Toggling) VIN = 3.4 - 1.S 

fi = 10MHz VIN=GND 

SO% Dutv Cvcle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + Alcc DHNT + Iceo (fiN) 
Icc = Quiescent Current 
Alcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fi = Input Frequency 
N = Number of Switches Toggling at fi 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, VCC = 5.0V ±5% 

Symbol DescriDtion Condltlon(1) Min.(2) 

tPLH Data Propagation Delay CL= SOpF -
tPHL I to Z Z to 1(3,4) RL=SOOQ 

tPLH Switch Multiplex Delay 1.5 

tPHL Stol Z 

tPZH Switch Turn on Delay 1.5 

tPZL Eto I Z 

tPHZ Switch Turn off Delay 1.5 
tpLZ Eto I Z(3) 

IQcl1 Charge Injection, Typical(5,6) -
IQCDII Charge Injection, Typical(6,7) -

Com' I. 
Typ. 

-

-

-

-

1.S 

O.S 

Max. 

0.2S 

5.2 

4.8 

5.0 

-
-

Max. Unit 

1.S mA 

40 (!.AJ 
MHz! 

Switch 

1.6 mA 

2.4 

3257 tbl 06 

Unit 

ns 

ns 

ns 

ns 

pC 

pC 

NOTES: 3257 tbl 07 

1. See test circuit and waveforms. 
2. Minimum limits guaranteed but not tested. 
3. This parameter is guaranteed by design but not tested. 
4. The bus switch contributes no propagation delay other than the RC delay of the on resistance of the swHch and the load capacitance. The time constant II 

for the switch alone is of the order of 0.25 ns for 50 pF load. Since this time is constant and much smaller than the riselfall times of typical driving signals, I 
it adds very little propagation delay to the system. Propagation delay of the bus switch when used in a system is determined by the driving circuit on the 
driving side of the switch and its interaction with the load on the driven side. 

5. Measured at switch tum off, load = 50 pF in parallel with 10 mO scope probe, VIN = 0.0 volts. 
6. Measured at switch tum off through bus multiplexer, (e.g.· 10 to Z = > 11 to Z), load = 50 pF in parallel with 10 MO scope probe, VIN at A = 0.0 volts. Charge 

injection is reduced because the injection from the tum off of the 10 to Z swnch is compensated by the turn on of the 11 to Z switch. 
7. Characterized parameter. Not 100% tested. 

10.3 3 



IDT74FST3257 
QUAD 2:1 MUXlDEMUX BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 
Vee o-.7.0V 

500n 

VOUT 

I-H:>+-....... --ID.U. T. 1-+0+_---+ 

RT 
50pF 500n 

ICl 
3257 Ink 03 

SET-UP, HOLD AND RELEASE TIMES 

DATA~I 3V 
INPUT ~ ....... ~ 1.5V 

tsu--J---J - OV 
TIMING ----- - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET - 3V 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONZ&tTROL II _ 3V 

PRESET ' 
CLEAR 1.5V 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

3257 Ink 04 

3V 
1.5V 
OV 

VOH 
OUTPUT - 1.5V 

OPPOSITE PHASE 
INPUT TRANSITION 

Val 

3257 Ink 06 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 3257 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

WW-HIGH-l~ =t ~ PULSE --

HIGH-laW-HIGH IW __ 
PULSE 

1.5V 

1.5V 

3257 Ink 03 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

Val 

VOH OUTPUT SWITCH N()RMALLY OPEN HIGH OV 

NOTES: 
3257 Ink 07 

t. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate", 1.0MHz; tF'" 2.5ns; tR '" 2.5ns 

10.3 4 



IDT54174FST3257 
QUAD 2:1 MUXlDEMUX BUS SWITCH 

ORDERING INFORMATION 

xx lOT 
"'T-em-p."""'R""a-n-g-e 

xx FST 
-=OC""e-viC""ce--=TC""yp-e-

x x 
Package Process 

LIBlank 

'---______ ~ SO 
Q 

~--------------------~3257 

L----------------~74 

10.3 

COMMERCIAL TEMPERATURE RANGES 

Commercial 

Small Outline IC 
Quarter-size Small Outline Package 

Quad 2:1 MuxlOemux Bus Swilch 

O°Cto +70°C 

3257 dlW 08 
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~ ~ 
OCTAL BUS EXCHANGE IDT74FST3383 

SWITCH 
'I 

Integrated Device Technology, Inc. 

FEATURES: 
• Bus Switches provide zero delay paths 
• Low switch on-resistance: 

FST3xxx-50 
FST32xxx - 280 

• TTL-compatible input and output levels 
• ESO > 2000V per MIL-STO-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• Available in asap, SOIC and POIP 

DESCRIPTION: 
The FST3383/32383 belong to lOT's family of Bus Switches. 

Bus switch devices perform the function of connecting or 
isolating two ports without providing any inherent current sink 
or source capability. Thus they generate little or no noise of 

FUNCTIONAL BLOCK DIAGRAM 

r---------------, 
Ao Co 

I 

Bo I Do 
I I I 

: ------- I I I 

. r------------~--, 
A4 I I C4 

I 

B4T'~------+_--~ 

PIN DESCRIPTION 

04 

Pin Names 110 Descrintion 
AO-4, B()'4 I/O Buses A, B 

CO-4, 00-4 I/O Buses C, D 

3258 dIW01 

BE I Bus Switch Enable (Active LOW) 

BX I Bus Exchange 

IDT74FST32383 
PRELIMINARY 

their own while providing a low resistance path for an external 
driver. These devices connect input and output ports through 
an n-channel FET. When the gate-to-source junction of this 
FET is adequately forward-biased the device conducts and 
the resistance between input and output ports is small. With­
out adequate bias on the gate-to-source junction of the FET, 
the FET is turned off . 

The low on-resistance and simplicity of the connection 
between input and output ports reduces the delay in this path 
to close to zero. 

The FST32383 integrates terminating resistors in the de­
vice, thus eliminating the need for external 250 series resis­
tors. 

The FST3383 and FST32383 each provide four 5-bit TTL­
compatible ports that support 2 way bus exchange. The BX 
pin controls the bus exchange and the BE pin serves as the 
enable pin. 

PIN CONFIGURATION 

BE Vee 

Co D4 

Ao B4 

Bo A4 

Do C4 

Cl P24-1 
S024·2 

Da 

AI 
S024-8 

Ba 

Bl Aa 

Dl Ca 

C2 D2 

A2 B2 

GND BX 

DIPISOIC/QSOP 3258 dIW02 

TOP VIEW 

325B1b101 

The IDT logo is a registered trademark of Integrated Device TechnologY,lnc. 

COMMERCIAL TEMPERATURE RANGES 

«.l1995Inlegrated Device Technology. lno. 10.4 

AUGUST 1995 

DSc-46651-
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IDT74FST3383,IDT74FST32383 
OCTAL BUS EXCHANGE SWITCH COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) FUNCTION TABLE 
Svmbol Ratina Commercial Unit BE BX AO-4 BO-4 DescriDtion 
VTERM(2) Terminal Voltage with Respect -0.5 to +7.0 V H X Hi-Z Hi-Z Disconnect 

toGND 

TA Operating Temperature Oto +70 °C 

TSIAS Temperature Under Bias -55 to +125 °C 

L L CO·4 DO-4 Connect 

L H DO-4 CO-4 Exchange 
3258 tbl 03 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 0.5 W 

lOUT DC Output Current -60 to +120 mA 

NOTES: 3258 Ink 02 
CAPACITANCE (TA = +25°C, f = 1.0MHz) 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage tothe device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

Svmbol Parameter(1) Conditions TVD. Max. Unit 

CIN Input VIN =OV 

Capacitance 

COUT Output VOUT=OV 
2. Input, I/O and Vcc terminals. CapaCitance 

NOTE: 
1. Capacitance is characterized but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = O°C to +70°C VCC = 5 OV +5% -
Symbol Parameter Test Conditions(1) 

VIH Input HIGH Voltage Guaranteed Logic HIGH for Control Inputs 

VIL Input LOW Voltage Guaranteed Logic LOW for Control Inputs 

IIH Input HIGH Current Vcc= Max. VI = Vcc 

ilL Input LOW Voltage VI= GND 

10ZH High Impedance Output Current Vcc= Max. Vo= Vcc 

10Zl. (3-State Output pins) Vo=GND 

los Short Circuit Current Vcc = Max., Vo = GND(3) 

VIK Clamp Diode Voltage Vee = Min., liN =-18 mA 

RON Switch On Resistance(4) Vee = Min., VIN = 0.0 V 3xxx 

ION = 30mA 32xxx 

Vee = Min., VIN = 2.4 V 3xxx 

10N= 15mA 32xxx 

Icc Quiescent Power Supply Current Vee = Max., VI = GND or Vee 

NOTES: 

Min. Typ.(2) 

2.0 -
- -
- -
- -
- -
- -
- 300 

- -0.7 

- 5 

17 28 

- 10 

20 35 

- 0.1 

4 

5 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Measured by voltage drop between ports at indicated current through the switch. 

10.4 

pF 

pF 

3258 tbl 04 

Max. Unit 

- V 

0.8 V 

±1 IlA 
±1 

±1 IlA 
±1 

- mA 

-1.2 V 

7 n 
40 

15 n 
48 

10 IlA 
32S81nk 05 
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IDT74FST3383, IDT74FST32383 
OCTAL BUS EXCHANGE SWITCH COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
Svmbol Parameter Test Condltlons(1) Min. I TvD,<2) Max. 

/lIce Quiescent Power Supply Current Vcc=Max. - 0.5 1.5 
TIL Inputs HIGH VIN = 3.4v!3) 

ICCD Dynamic Power Supply Vcc=Max. VIN=VCC - 30 40 
Current(4) Outputs Open VIN=GND 

Enable Pin Toggling 
50% Duty CYcle 

Ic Total Power Supply Current(6} Vcc=Max. VIN= Vcc - 3.0 4.0 

Outputs Open VIN=GND 
Enable Pin Toggling 

(10 Switches Toggling) VIN=3.4 - 3.3 4.8 

Ii = 10MHz VIN=GND 
50% Duty Cycle 

NOTES: 
1. For condHions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use In Total Power Supply Calculations. 
5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + dice DHNT + IceD (fiN) 
Icc = Quiescent Current 
dice = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fi = Input Frequency 
N = Number of Switches Toggling at fl 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = O°C to +70°C VCC = 5 OV ±5% , 

Symbol Description Condltion(1) Min.<2) 

tPLH Data Propagation Delay CL= 50pF -
tPHL Ai to Ci Di Bi to Ci Di(3,4} RL= 500n 

tBX Switch Multiplex Delay 1.5 

BX to Ai Bi Ci Di 

tpZH Switch Turn on Delay 1.5 

tPZL BE to Ai Bi Ci Di 

tPHZ Switch Turn off Delay 1.5 
tpLZ BE to Ai Bi(3} 

IQcl1 Charge Injection, Typical(5,7) -
IQCDII Charge Injection, Typical(6,71 -

NOTES: 
1. See test circuit and waveforms. 
2. Minimum IimHs guaranteed but not tested. 
3. This parameter is guaranteed by design but not tested. 

Typ. 

-

-

-
-

1.5 

0.5 

Com' I. 

Max. 

3383 32383 

0.25 1.25 

6.5 7.5 

6.5 7.5 

5.5 5.5 

- -
- -

Unit 

mA 

v.AI 
MHz! 

Switch 

mA 

3258 Ibl 06 

Unit 

ns 

ns 

ns 

ns 

pC 

3258 Ibl 07 

4. The bus switch contributes no propagation delay other than the RC delay of the on resistance of the switch and the load capacitance. The time constant 
for the switch alone is of the order of 0.25 ns for 50 pF load. Since this time Is constant and much smaller than the riselfall times of typical driving signals, 
it adds very little propagation delay to the system. Propagation delay of the bus switch when used in a system is determined by the driving circuit on the 
driving side of the switch and Its interaction with the load on the driven side. 

5. Measured at switch tum off, load = 50 pF in parallel with 10 MO scope probe, VIN = 0.0 volts. 
6. Measured at switch turn off through bus multiplexer, (e.g.- A to C = >A to D), load = 50 pF in parallel with 10 MO scope probe, VIN at A = 0.0 volts. Charge 

Injection is reduced because the injection from the turn off of the A to C switch is compensated by the turn on of the B to C switch. 
7. Characterized parameter. Not 100% tested. 
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IDT14FST3383,IDT14FST32383 
OCTAL BUS EXCHANGE SWITCH 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

H-<)-j---.--tD.U.T. 1-t0+_-~ 

RT 

SET-UP, HOLD AND RELEASE TIMES 

o--e 7.0V 

3258 Ink 03 

INPUT 1.SV 
DATA zxtl---d--~~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET-------- , - 3V 
SYNCHRONOUS CONxxtTROL 'I 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3258 Ink 04 

3V 
1.SV 
OV 

VOH 
- 1.SV 

VOL 

3258 Ink 06 

COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 3258 Ink oe 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW~IGH~~ =t-~ PULSE --

HIGH-LOW-HIGH _ .. --
PULSE 

1.SV 

1.SV 

3258 Ink 05 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH OUTPUT SWITCH NORMALLY OPEN 
HIGH 

OV 
3258 Ink 07 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate,,; 1.0MHz; tF"; 2.5ns; tR ,,; 2.5ns 

10.4 4 



IDT74FST3383, IDT74FST32383 
OCTAL BUS EXCHANGE SWITCH COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XX FST XX 
"'Te-m--p-. ""'Rc-an-g--e -:--=--=--Device Type 

X 
Package 

X 
Process 

YBlank Commercial 

P Plastic DIP 
'---------j SO Small Outline IC 

Q Quarter-size Small Outline Package 

'--__________ ---l3383 Octal Bus Exchange Switch 
32383 

'---------------------l74 O°C to +70°C 
3258lnkOB 

10.4 5 



10-BIT BUS SWITCH IDT74FST3384 
IDT74FST32384 
PRELIMINARY 

Integrated Device Technology. Inc. 

FEATURES: 
• Bus switches provide zero delay paths 
• Low switch on-resistance: 

FST3xxx-SO 
FST32xxx - 280 

• TIL-compatible input and output levels 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• Available in asop, SOIC and PDIP 

DESCRIPTION: 
The FST3384/32384 belong to lOT's family of Bus switches. 

Bus Switch devices perform the function of connecting or 
isolating two ports without providing any inherent current sink 
or source capability. Thus they generate little or no noise of 

FUNCTIONAL BLOCK DIAGRAM 

Ao -----,U..------Bo 

A4-----, .----64 

As-----+--, 

As-----I---. 

BEA-4) 

BEB-----d 

PIN DESCRIPTION 

Pin Names I/O 
AO·9 I/O Buses A 

BO-9 1/0 Buses B 

B5 

B9 

3259 drw01 

Description 

BEA.BEA I Bus Switch Enable (Active LOW) 
32591b101 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 

their own while providing a low resistance path for an external 
driver. These devices connect input and output ports through 
an n-channel FET. When the gate-to-source junction of this 
FET is adequately forward-biased the device conducts or the 
resistance between input and output ports is small. Without 
adequate bias on the gate-to-source junction of the FET, the 
FET is turned off. 

The low on-resistance and simplicity of the connection 
between input and output ports reduces the delay in this path 
to close to zero. 

The FST32384 integrates terminating resistors in the de­
vice, thus eliminating the need for external 2S0 series resis­
tors. 

The FST3384 and FST32384 are 10-bit TIL-compatible 
bus switches. The-BEx pins provide enable control - BEA 
controls the lower 5-bits and BEB controls the upper S-bits. 

PIN CONFIGURATION 

BEA 24 

Bo 2 23 

Ao 3 22 

A1 4 21 

81 5 20 

82 6 P24-1 19 
S024-2 

A2 7 S024-8 18 

A:.l 8 17 

83 9 16 

B4 10 15 

A4 11 14 

GND 12 13 

DlP/sOIC/QSOP 
TOP VIEW 

10.5 

Vee 

89 

As 

As 

8a 

B7 

A7 

As 

86 

85 

As 

8E8 

3259 drw02 

AUGUST 1995 

DSC'-

1 
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IDT74FST3384,IDT74FST32384 
to-BIT BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) FUNCTION TABLE 

Symbol Ratina Commercial Unit BEA BEB 80-4 85-9 Description 

VTERM(2) Terminal Voltage with Respect -0.5 to +7.0 V H H Hi-Z Hi-Z Disconnect 
toGND L H Ao-4 Hi-Z Connect 

TA Operating Temperature Oto+70 °C 
H L Hi-Z AS-9 Connect 

TSIAS Temperature Under Bias -55 to +125 °C 
L L A0-4 AS-9 Connect 

TSTG Storage Temperature -55 to +125 °C 
3259 tbl 03 

PT Power Dissipation 0.5 W 

lOUT DC Output Current -60 to +120 mA CAPACITANCE (TA= +25°C, f = 1.0MHz) 

NOTES: 3269 tbl 02 Symbol Parameter(1) Conditions Typ. Max. Unit 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­

INGS may cause pennanent damagetothe device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating cond~ions for 
extended periods may affect reliability. 

CIN 

COUT 

2. Input, I/O and Vee terminals. NOTE: 

Input VIN =OV 

Capacitance 

Output VOUT=OV 

Capacitance 

1. Capac~nce is characterized but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, VCC = 5.0V ±5% 

Symbol Parameter Test Conditions(1) 

VIH Input HIGH Voltage Guaranteed Logic HIGH for Control Inputs 

VIL Input LOW Voltage Guaranteed Logic LOW for Control Inputs 

IIH Input HIGH Current Vcc=Max. VI = Vee 

ilL Input LOW Voltage VI=GND 

10ZH High Impedance Output Current Vce=Max. Vo=Vee 

10ZL (3-State Output pins) Vo=GND 

los Short Circuit Current Vce = Max., Vo = GND(3) 

VIK Clamp Diode Voltage Vce = Min.,IIN=-18 mA 

RoN Switch On Resistance(4) Vce = Min., VIN = 0.0 V 3xxx 

ION=30mA 32xxx 

Vee = Min., VIN = 2.4 V 3xxx 

ION=15mA 32xxx 

lee Quiescent Power Supply Current Vee = Max., VI = GND or Vee 

NOTES: 

Min. TypJ2) 

2.0 -
- -
- -
- -
- -
- -
- 300 

- -0.7 

- 5 

17 28 

- 10 

20 35 

- 0.1 

4 

5 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Measured by voltage drop between ports at indicated current through the switch. 

to.5 

pF 

pF 

3259 Ink 04 

Max. Unit 

- V 

0.8 V 

±1 IIA 
±1 

±1 IIA 
±1 

- mA 

-1.2 V 

7 n 
40 

15 n 
48 

10 IIA 
3259 Ink 05 
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IDT74FST3384,IDT74FST32384 
10-BIT BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(1) Min. TVDJ2) Max. 

Alcc Quiescent Power Supply Current Vcc = Max. - 0.5 1.5 
TTL Inouts HIGH VIN = 3.4y(3) 

ICCD Dynamic Power Supply Vcc=Max. VIN= Vcc - 30 40 
Current(4) Outputs Open VIN=GND 

Enable Pin Toggling 
50% Duty Cycle 

Ic Total Power Supply Current(6) Vcc=Max. VIN= Vcc - 3.0 4.0 
Outputs Open VIN=GND 
Enable Pin Toggling 

(10 Switches Toggling) VIN= 3.4 - 3.3 4.8 
Ii = 10MHz V,N= GND 
50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + dlcc DHNT + ICCD (fiN) 
Icc = Quiescent Current 
dlcc = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TIL Inputs at DH 
Iceo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fi = Input Frequency 
N = Number of Switches Toggling at fl 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, Vcc = 5.0V ±5% 

Svmbol DescriDtion Condition(1) Min.<2) Typ. 

tPLH Data Propagation Delay CL= 50pF - -
tPHL Ai to Bi Bi to Ai(3,4) RL= 500a 
tPZH Switch Turn on Delay 1.5 -
tPZL BExtoAi Bi 
tPHZ Switch Turn off D~lay 1.5 -
tpLZ BEx to Ai Bi(3) 

IQcl1 Charge Injection(5,6) - 1.5 

NOTES: 
1. See test circuit and waveforms. 
2. Minimum limits guaranteed but not tested. 
3. This parameter is guaranteed by design but not tested. 

Com'l. 

Max. 
3384 32384 

0.25 1.25 

6.5 7.5 

5.5 5.5 

- -

Unit 

mA 

(lAJ 
MHz! 

Switch 

mA 

3259tbl06 

Unit 

ns 

ns 

ns 

pC 
3259tbl07 

4. The bus switch contributes no propagation delay other than the RC delay of the on resistance of the switch and the load capacitance. The time constant 
for the switch alone is olthe order of 0.25 ns for 50 pF load. Since this time is constant and much smaller than the riseffall times of typical driving signals, 
it adds very little propagation delay to the system. Propagation delay of the bus switch when used in a system is determined by the driving circuit on the 
driving side of the switch and its interaction with the load on the driven side. 

5. Measured at switch tum off, load = 50 pF in parallel with 10 Mn scope probe, Y,N = 0.0 volts. 
6. Characterized parameter. Not 100% tested. 
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IDT74FST3384,IDT74FST32384 
10-BIT BUS SWITCH 

TEST CIRCUITS AND WAVEFORMS 

COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 
Vee 0---.7.0V 

soon 

RT 
SOpF soon 

ICl 
3259 Ink 03 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ~ll--~""""'~""""" - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

SYNCHRON~RUE~~NzxtTROL Jl - 3V 
CLEAR 1.SV 

CLOCK ENABLE tsu OV 
ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3259 Ink 04 

3V 
1.SV 
OV 

,...---'--.... .f- VOH 

- 1.SV 
VOL 

3259 Ink 06 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 
DEFINITIONS: 3259 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT; Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=t ~ 1SV PULSE -- . 

HIGH-LOW-HIGH _ Iw __ 1.SV 
PULSE __ 

3259 Ink 05 

ENABLE AND DISABLE TIMES 

NOTES: 

ENABLE 

SWITCH 
OPEN 

DISABLE 

3V 
---- 1.SV 

-+----- OV 

3.SV 

VOL 

VOH 

OV 
3259 Ink 07 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate S 1.0MHz; tF S 2.5ns; IR S 2.5ns 

10.5 4 



ID174FST3384,ID174FST32384 
10-BIT BUS SWITCH 

ORDERING INFORMATION 

lOT xx FST xx 
Temp. Range Device Type 

x 
Package 

x 
Process 

YBlank 

P 
'---------i SO 

Q 

3384 
'--------------i32384 

'------------------~74 

10.5 

COMMERCIAL TEMPERATURE RANGES 

Commercial 

Plastic DIP 
Small Outline IC 
Quarter-size Small Outline Package 

10-Bit Bus Switch 

O·C to +70·C 

32S91nkOB 
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~ t;) OCTAL 2:1 MULTIPLEXER IDT74FST3390 

BUS SWITCH IDT74FST32390 

Integrated Device Technology. Inc. 

FEATURES: 
• Bus switches provide zero delay paths 
• Low switch on-resistance: 

FST3xxx-50 
FST32xxx - 280 

• TTL-compatible input and output levels 
• ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• Available in 28-pin asop and SOIC 

DESCRIPTION: 

The FST3390/32390 belong to lOT's family of Bus switches. 
Bus switch devices perform the function of connecting or 
isolating two ports without providing any inherent current sink 
or source capability. Thus they generate little or no noise of 
their own while providing a low resistance path for an external 

FUNCTIONAL BLOCK DIAGRAM 

Ao-----., ,--_..--Co 

A7-----, r---!-_C7 

AEN 

80----

87-----, 

3260 drwOI 

PIN DESCRIPTION 
Pin Names I/O Description 

AO·7 1/0 BusA 

BO-7 1/0 BusB 

CO-7 1/0 BusC 

AEN.BEN I Bus Switch Enable (Active LOW) 

3260 tbt 01 

The lOT logo is a registered trademar1t of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGES 

C1995lntegratecl Device Technology. Inc. 

PRELIMINARY 

driver. These devices connect input and output ports through 
an n-channel FET. When the gate-to-source junction of this 
FET is adequately forward-biased the device conducts and 
the resistance between input and output ports is small. With­
out adequate bias on the gate-to-source junction of the FET, 
the FET is turned off. 

The low on-resistance and simplicity of the connection 
between input and output ports reduces the delay in this path 
to close to zero. 

The FST32390 integrates terminating resistors in the de­
vice, thus eliminating the need for external 250 series resis­
tors. 

The FST3390 and FST32390 are 8-bit TTL-compatible 2: 1 
bus multiplexers. AEN = 0 connects port A to port C and BEN 
= 0 connects port B to port C. This device can be used to 
connect ports A & B to a common bus on port C orto broadcast 
data on port C to both ports A and B. 

PIN CONFIGURATION 

80 

Co 

AI 

Bl 

Cl 

A2 

82 

C2 

A3 

B3 

C3 

AEN 

GND 

SOIC/QSOP 

TOP VIEW 

10.6 

Vcc 

A7 

B7 

C7 

Aa 

Ba 

Ca 

As 

Bs 

Cs 

A4 

B4 

C4 

BEN 

3260 drw02 

AUGUST 1995 

DSC-4666/-
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IDT74FST3390,IDT74FST32390 
OCTAL 2:1 MULTIPLEXER BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) FUNCTION TABLE 
Symbol Rating Commercial Unit AEN BEN A B Description 

VTERM(2) Terminal Voltage with Respect -0.5 to +7.0 V H H Off Off Disconnect 
toGND L H On Off AtoC 

TA Operating Temperature Oto +70 °c 
H L Off On BtoC 

TBIAS Temperature Under Bias -55 to +125 °c 
L L On On A,BtoC 

TSTG Storage Temperature -55 to +125 °c 3260 tbl 03 

PT Power Dissipation 0.5 W 

lOUT DC Output Current -60 to +120 mA CAPACITANCE (TA= +25°C, f = 1.0MHz) 
NOTES: 3260 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause penmanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi­
tions above those indicated in the operational sections of this specifica­
tion is not implied. Exposure to absolute maximum rating condHions for 
extended periods may affect reliability. 

2. Input, I/O and Vcc terminals. 

Svmbol 

CIN 

COUT 

NOTE: 

Parameter(1) Conditions 

Input VIN = OV 

Capacitance 

Output VOUT=OV 

Capacitance 

1. Capacitance is characterized but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = O°C to +70°C VCC = 5 OV +5% , -
Symbol Parameter Test Conditions(1) 

VIH Input HIGH Voltage Guaranteed Logic HIGH for Control Inputs 

VIL Input LOW Voltage Guaranteed Logic LOW for Control Inputs 

IIH Input HIGH Current Vee = Max. VI = Vee 

IlL Input LOW Voltage VI= GND 

10ZH High Impedance Output Current Vee = Max. Vo= Vce 

10ZL (3-State Output pins) Vo=GND 

los Short Circuit Current Vee = Max., Vo = GND(3) 

VIK Clamp Diode Voltage Vee = Min., liN = -18 mA 

RON Switch On Resistance(4) Vee = Min., VIN = 0.0 V 3xxx 

ION = 30mA 32xxx 

Vee = Min., VIN = 2.4 V 3xxx 

10N= 15mA 32xxx 

lee Quiescent Power Supply Current Vee = Max., VI = GND or Vee 

NOTES: 

Min. TypJ2) 

2.0 -
- -
- -
- -
- -
- -
- 300 

- -0.7 

- 5 

17 28 

- 10 

20 35 

- 0.1 

Tvp. Max. Unit 

4 pF 

5 pF 

3260 tbl 04 

Max. Unit 

- V 

0.8 V 

±1 ~ 
±1 

±1 ~ 
±1 

- mA 

-1.2 V 

7 0 

40 

15 0 

48 

10 ~ 

3260 Ink 05 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vce = 5.0V, +25'C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Measured by voltage drop between ports at indicated current through the switch. 

10.6 2 



IDT74FST3390,IDT74FST32390 
OCTAL 2:1 MULTIPLEXER BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Symbol Parameter Test Conditions(l) Min. TVD.l2) Max. 
Ll.lcc Quiescent Power Supply Current Vcc=Max. - 0.5 1.5 

TIL Inouts HIGH VIN = 3.4V(3) 

ICCD Dynamic Power Supply Vcc = Max. VIN = Vcc - 30 40 
Current(4) Outputs Open VIN=GND 

Enable Pin Toggling 
50% Dutv Cvcle 

Ic Total Power Supply Current(6) VCC = Max. VIN =Vcc - 2.4 3.2 
Outputs Open VIN=GND 
Enable Pin Toggling 

(8 Switches Toggling) VIN = 3.4 - 2.7 4.0 
Ii = 10MHz VIN=GND 
50% Dutv Cvcle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V). All other inputs at Vec or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + I,NPUTS + IDYNAMIC 

Ic = Icc + Alec DHNT + ICCD (fiN) 
Icc = Quiescent Current 
Alee = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fi = Input Frequency 
N = Number of Switches toggling at fi 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial: TA = O°C to +70°C, VCC = 5.0V ±5% • 

Symbol DescriDtlon Conditlon(l) Min.l2) Typ. 

tPLH Data Propagation Delay CL= 50pF - -
tPHL A B tolfrom C{SA) RL= 500n 

tPZH Switch Turn on Delay 1.5 -
tPZL AEN/BEN to ABC 
tPHZ Switch Turn off Delay 1.5 -
tpLZ AEN BEN to A B C(3) 

IQcl1 Charge Injection{5,6) - 1.5 

NOTES: 
1. See test circuit and waveforms. 
2. Minimum limits guaranteed but not tested. 
3. This parameter is guaranteed by design but not tested. 

Com'l. 

Max. 

3390 32390 

0.25 1.25 

6.5 7.5 

5.5 5.5 

- -

Unit 

mA 

JJAI 
MHzl 

Switch 

mA 

3260 Ibl 06 

Unit 

ns 

ns 

ns 

pC 

3260 Ibl 07 

4. The bus switch contributes no propagation delay other than the RC delay of the on resistance of the switch and the load capacitance. The time constant 
for the switch alone is of the order of 0.25 ns for 50 pF load. Since this time is constant and much smaller than the riselfall times of typical driving signals, 
it adds very little propagation delay to the system. Propagation delay olthe bus switch when used in a system is determined by the driving circuit on the 
driving side of the switch and its interaction with the load on the driven side. 

5. Measured at switch turn off, load = 50 pF in parallel with 10 MO scope probe, VIN = 0.0 votts. 
6. Characterized parameter. Not 100% tested. 
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IDT74FST3390,IDT74FST32390 
OCTAL 2:1 MULTIPLEXER BUS SWITCH COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 
Vee ()--e 7.0V 

soon 
VOUT 

1+<:>+-....---1 D.U.T. I-+O+ __ -~ 

RT 
SOpF soon 

ICl 
3260 Ink 03 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ~I'--~~""-'~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET - 3V 
SYNCHRONOUS CONxxtTROL II 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3260 Ink 04 

3V 
1.SV 
OV 

VOH 
- 1.SV 

VOL 

3V 

OV 

3260 Ink 06 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 3260 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~1.SV 
1.SV 

'----

3260 Ink 05 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH OUTPUT SWITCH NORMALLY OPEN HIGH OV 

3260 Ink 07 

NOTES: II 
I. Diagram shown for input Control Enable-LOW and input Control Disable- • 

HIGH 
2. Pulse Generator for All Pulses: Rate ,s; I.OMHz; tF,s; 2.5n5; tA ,s; 2.5n5 
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IDT74FST3390,IDT74FST32390 
OCTAL 2:1 MULTIPLEXER BUS SWITCH 

ORDERING INFORMATION 

lOT xx xxxx 
Temp. Range FST Device Type 

x 
Package 

x 
Process 

YBlank 

L-------l SO 
Q 

3390 L-__________ -j 32390 

L-------------------j74 

10.6 

COMMERCIAL TEMPERATURE RANGES 

Commercial 

Small Outline IC 
Quarter-size Small Outline Package 

Octal 2:1 Multiplexer Bus Switch 

3260 drwOB 
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~ g 10-BIT BUS SWITCH IDT74FST6800 

WITH PRECHARGE PRELIMINARY 
~ 

Integrated Device Technology. Inc. 

FEATURES: 
• Bus switches provide zero delay paths 
• Low switch on-resistance: 50 
• TTL-compatible input and output levels 
• ESO > 2000V per MIL-STO-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 
• Available in asap, sale and POIP 

DESCRIPTION: 
The FST6800 belong to lOT's family of Bus switches. Bus 

switch devices perform the function of connecting or isolating 
two ports without providing any inherent current sink or source 
capability. Thus they generate little or no noise of their own 

FUNCTIONAL BLOCK DIAGRAM 

BIASV 

A1 B1 

• • • 
• • 
• • • 

A10 BlO 

ON 

3261 drw01 

PIN DESCRIPTION 

Pin Names I/O Description 

AHa, BHO 1/0 Buses A, B 

ON I Bus Switch Enable (Active LOW) 

BIASV I Bias Voltage 

32611bl01 

The lOT logo is a registered trademark of Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGES 

while providing a low resistance path for an external driver. 
These devices connect input and output ports through an n­
channel FET. When the gate-to-source junction of this FET is 
adequately forward-biased the device conducts and the resis­
tance between input and output ports is small. Without 
adequate bias on the gate-to-source junction of the FET, the 
FET is turned off. 

The low on-resistance and simplicity of the connection 
between input and output ports reduces the delay in this path 
to close to zero. 

The FST6800 provides a 1 O-Bit TTL-compatible interface. 
The ON pin serves as the enable pin. When ON is high, A and 
B ports are isolated and B outputs are precharged to the 
BIASV voltage, through the equivalent of a 10KO resistor. 

PIN CONFIGURATION 

ON 24 Vcc 

A1 2 23 61 

A2 3 22 62 

A3 4 21 63 

A4 5 20 64 

P24-1 
A5 6 

S024-2 19 65 

A6 7 8024-8 
18 66 

A7 8 17 67 

Aa 9 16 6a 

A9 10 15 69 

A10 11 14 610 

GND 12 13 61A8V 

DIP/sOIC/QSOP 

TOP VIEW 3261 drw 02 

AUGUST 1995 

©19951ntegrated Device Technology, Inc. 10.7 DSc-46671· 
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IDT74FST6800 
1D-BIT BUS SWITCH WITH PRECHARGED OUTPUTS COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) FUNCTION TABLE 

SYmbol Ratlna Commercial Unit ON 81-810 DeSCription 
VTERM(2) Terminal Voltage with Respect -0.5 to +7.0 V L Al-Al0 Connect 

toGND 
TA Operating Temperature o to +70 ·C 

H BIASV Precharge 
3261 tbl03 

TelAS Temperature Under Bias -55 to +125 ·C 

TSTG Storage Temperature -55 to +125 ·C 

Pr Power Dissipation 0.5 W 

lOUT DC Output Current -50 to +120 mA 
NOTES: 3261 tblO2 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT· 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condl· 
tions above those Indicated in the operational sections of this speciflca· 
tion is not implied. Exposure to absolute maximum rating cond~ions for 
extended periods may affect reliability. 

SYmbol Parameter!l) Conditions TYD. Max. Unit 
CIN Input VIN =OV 

Capacitance 

COUT Output VOUT=OV 

2. Input, I/O and Vee terminals. CapaCitance 

NOTE: 
1. Capac~nce is characterized but not tested. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = -40°C to +85°C Vcc = 5 OV +10%' SIASV = 0 to Vee , - , 
Symbol Parameter Test Conditlons!l) 

VIH Input HIGH Voltage Guaranteed Logic HIGH for Control Inputs 

VIL Input LOW Voltage Guaranteed Logic LOW for Control Inputs 

IIH Input HIGH Current Vcc=Max. I VI=VCC 

IlL Input LOW Voltage I VI=GND 

10 Precharge Output Current Vec = Min., BIASV = 2.4V, Vo= OV 

IOZH High Impedance Output Current Vcc=Max. I Vo=Vcc 

IOZL (3-State Output pins) I Vo=GND 

los Short Circuit Current Vee = Max., Vo = GND(3) 

VIK Clamp Diode Voltage Vee = Min., IIN=-18 mA 

RON Switch On Resistance(4) Vee = Min., VIN = O.OV ION = 64rnA 

Vcc = Min., VIN = 2.4V ION = 15rnA 

Icc Quiescent Power Supply Current Vcc = Max., VI = GND or Vcc 

NOTES: 

Min. TYDJ2) 

2.0 -
- -
- -
- -

0.25 -
- -
- -
- 300 

- -0.7 

- -
- -
- 0.1 

4 

5 

Max. 

-
0.8 

±1 

±1 

-
±1 

±1 

-
-1.2 

6 

12 

10 

1. For condijions shown as Max. or Min., use appropriate value specified under Electrical CharacteristiCS for the applicable device type. 
2. Typical values are at Vce = 5.0V, +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. Measured by voltage drop between ports at Indicated current through the sw~ch. 

10.7 

pF 

pF 

3261 tbl04 

Unit 
V 

V 

IIA 

rnA 

IIA 

mA 

V 

n 

IIA 
3261 tbl05 
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IDT74FST6800 
10-BIT BUS SWITCH WITH PRECHARGED OUTPUTS COMMERCIAL TEMPERATURE RANGES 

POWER SUPPL V CHARACTERISTICS 
Svmbol Parameter Test Conditions(1) Min. TVD.(2) 

Alec Quiescent Power Supply Current Vee = Max. - 0.5 

TTL Inputs HIGH VIN - 3.4y(3) 

IceD Dynamic Power Supply Vee = Max. VIN = Vee - 30 
Current(4) Outputs Open VIN=GND 

Enable Pin Toggling 

50% Duty Cycle 

Ie Total Power Supply Current(6) Vee = Max. VIN = Vee - 3.0 

Outputs Open VIN= GND 

Enable Pin Toggling 

(10 Switches Toggling) VIN = 3.4 - 3.3 

Ii = 10MHz VIN=GND 

50% Duty Cycle 

NOTES: 
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25'C ambient. 
3. Per TIL driven input (VIN = 3.4V). All other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples 01 the Icc formula. These limtts are guaranteed but not tested. 
6. Ic = IQUIESCENT + IINPUTS + IDYNAMIC 

Ic = Icc + dice DHNT + ICCD (t.N) 
Ice = Quiescent Current 
dice = Power Supply Current for a TIL High Input (VIN = 3.4V) 
DH = Duty Cycle for TIL Inputs High 
NT = Number 01 TIL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
II = Input Frequency 
N = Number of SwitchesToggling at t. 
All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: 
Commercial' TA = -40°C to +85°C Vcc = 5 OV +10% , -

Svmbol DescriDtion Condition(1) Min.(2) 

tPLH Data Propagation Delay CL= 50pF -
tPHL Ai Bi to Bi Ai(3,4) RL= 500n 

tPZH Switch Turn on Delay 1.5 

tPZL ON to Ai Bi 

tPHZ Switch Turn off Delay 1.5 

tpLZ ON to Ai Bi(3) 

Com' I. 

Typ. 

-

-

-

Max. 

0.25 

6.5 

5.5 

Max. Unit 

1.5 mA 

40 jlAI 
MHz! 

Switch 

4.0 mA 

4.8 

32611b106 

Unit 

ns 

ns 

ns 

NOTES: 3261 Ibl 07 

1. See test circuit and waveforms. 
2. Minimum limtts guaranteed but not tested. 
3. This parameter is guaranteed by design but not tested. 
4. The bus switch contributes no propagation delay other than the RC delay of the on resistance of the swttch and the load capacitance. The time constant 

lor the switch alone is olthe order of 0.25 ns for 50 pF load. Since this time is constant and much smaller than the riselfall times of typical driving signals, 
it adds very little propagation delay to the system. Propagation delaypf the bus switch when used in a system is determined by the driving circuit on the 
driving side of the switch and its interaction with the load on the driven side. 
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IDT74FST6800 
10-BIT BUS SWITCH WITH PRECHARGED OUTPUTS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

VOUT 

1-+<::>+---.----1 D. U. T. 1-+0+--.-----+ 

50pF 500n 
RT 

ICL 

3261 Ink 03 

SET-UP, HOLD AND RELEASE TIMES 

DATA~I--"''''''V~''O' - 3V 
INPUT 1.5V 

tsu - OV 
TIMING ------..., - 3V 

INPUT 1.5V 

ASYNCHRONOUS CONTROL OV 
PRESET _ 3V 

CLEAR 1.5V 
ETC. - OV 

SYNCHRONOUS CONxxtTROL II _ 3V 
PRESET 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3261 drw04 

3V 

1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 

OV 

3261 drw 06 

COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 3261 Ink 08 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

1W~1'5V 
1.5V 

'----

3261 drw 05 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH OUTPUT SWITCH NORMALLY OPEN HIGH 
OV 

3261 drw 07 
NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate"; 1.0MHz; tF ,,; 2.5n8; tR ,,; 2.5n8 
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IDT74FST6800 
1D-BIT BUS SWITCH WITH PRECHARGED OUTPUTS 

ORDERING INFORMATION 
xx lOT 

"'Te-m=-p.'R"'"a--n--g:-:-e 
xx FST 

-:::O:-e--:vic-e-;T;"y-p-e 
x x 

Package Process 

LIBlank 

P 
'--------1 SO 

Q 

L---------------------~6800 

L---------------------------------~74 

10.7 

COMMERCIAL TEMPERATURE RANGES 

Commercial 

Plastic DIP 
Small Outline IC 
Quarter-size Small Outline Package 

10-Bit Bus Switch with Precharged Outputs 

-40°C to +85°C 

3261 drw08 
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COMPLEX LOGIC PRODUCTS 

lOT's complex Logic products address a wide variety of 
design applications. In most cases these components provide 
performance levels that cannot be achieved through more 
highly-integrated designs. lOT's complex Logic products also 
provide "off-the-shelf" solutions which can be quickly plugged 
into an application, avoiding the difficulties associated with 
new designs. lOT's Complex Logic products are divided into 
three functional areas: 

- Error Detection and Correction 
- Read-Write Buffers and Bus Multiplexers 
- DSP and Microslice 

Error Detection and Correction (EDC) 
Today's high-performance systems are becoming increas­

ingly DRAM intensive. lOT offers a full range of high-perfor­
mance EDC devices that eliminate the performance penalties 
once associated with these circuits, while assuring the de­
signer continuous, error-free operation which is necessary in 
high-reliability systems. lOT's EDC products include 16-, 32-
, and 64-bit devices with either bus-watch or flow-through 
architectures. These devices utilize a modified Hamming 
code which is capable of correcting all single-bit errors and 
detecting all double-bit errors and some triple-bit errors, with 
propagation delays as low as 20ns. 

The 49C460 and 49C465 are high-speed, low-power, 32-
bit EDC units. The 49C460 supports a "Bus-watch" (single 
data bus) architecture and the 49C465 supports a "Flow­
through" (dual data bus) architecture. Both devices are easily 
cascadable to 64-bits and incorporate built-in diagnostic modes. 

The 49C466 is a high-speed 64-bit flow-through EDC unit 
that ensures data integrity in 64-bit wide memory systems. 
The 49C466 provides two alternate read and write paths-a 
transparent latched path and a synchronous path with six­
teen-deep read/write FIFOs. Diagnostic features include a 
check bit register, syndrome registers, a 4-bit error counter 

(which logs up to 15 errors), and an error data register which 
stores the complete error data word. 

Read-Write Buffers and Bus Multiplexers 
The current generation of RISC and CISC microprocessors 

depend on secondary cache memory for their best perfor­
mance. lOT has designed the FCT162701 T read/write buffer, 
for this application. With these components, burst writes, 
characteristic of high speed processors, will not be delayed by 
slow memories. 

Parity checking and generation, which is becoming a 
requirement in today's systems, can be accomplished using 
the FCT162511 T. This high-speed component can be config­
ured as a buffer, register, or latch with complete bi-directional 
operation. 

lOT provides several bi-directional bus multiplexers for use 
in high-speed memory interleaving, including the latched 
FCT16260T, the latched FCT162260T, the registered 
FCT162H272T, and the registered 73720. The latched com­
ponents allow fully asynchronous interleaving, while the reg­
istered components are capable of higher-speed synchro­
nous operation. 

The data sheets for the 73xxx components are contained 
within the following pages, while the data sheets for the 
FCT16xxxxT components are located in the Double-Density 
section of this data book. 

DSP and Microslice Processors 
Digital Signal processing and networking applications have 

always demanded extremely high-performance building blocks. 
lOT continues to offer a selection of the world's fastest fixed­
point DSP elements (including multipliers, multiplier/accumu­
lators, and ALUs) and Microslice processors. Dicrete compo­
nent like the 7210, 7216 and 7381 enable the construction of 
customized, high-performance architectures and instruction 
sets. 

11.0 
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COMPLEX LOGIC PRODUCTS 
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DSP AND MICROSLICETM PRODUCTS 
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16-BIT CMOS IDT49C402 t;J MICROPROCESSOR SLICE IDT49C402A 

Integrated Device Technology. Inc. 

FEATURES: 
• Functionally equivalent to four 2901s and one 2902 

• IDT49C402B is 60% faster than four 2901Cs and one 
2902A 

• Expanded two-address architecture with independent, si­
multaneous access to two 64 x 16 register files 

• Expanded destination functions with 8 new operations 
allowing Direct Data to be loaded directly into the dual-port 
RAM and Q Register 

• Fully cascadable 

• 84-pin PGA, 80-pin PQFP and 68-pin 25 MIL Center 
Flatpack 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 
The IDT49C402s are high-speed, fully cascadable 16-bit 

CMOS microprocessor slice units which combine the 
standard functions of four 2901 s and a 2902 with additional 
control features aimed at enhancing the performance of bit­
slice microprocessor designs. 

FUNCTIONAL BLOCK DIAGRAM 

0 
1 ALU 

2 SOURCE 

3 w 
ALU 0 

4 
FUNCTION 0 

5 0 w 
6 0 

7 DESTINATION 
B CONTROL 

The lOT Logo is registered a trademark of Integrated Device Technology Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C402B 

The IDT49C402s include all of the normal functions 
associated with standard 2901 bit-slice operation: a) a 3-bit 
instruction field (10,11,12) which controls the source operand 
selection forthe ALU; b) a 3-bit microinstruction field (13,14,15) 
used to control the eight possible functions of the ALU; c) eight 
destination control functions which are selected by the 
microcode inputs (16, 17, Is); and d) a tenth microinstruction 
input, 19, offering eight additional destination control functions. 
This 19 input, in conjunction with 16, 17 and Is, allows for shifting 
the Q Register up and down, loading the RAM or Q Register 
directly from the D inputs without going through the ALU, and 
having the RAM A data output port available at the Y output 
pins of the device. 

Also featured is an on-chip dual-port RAM that contains 
64-words-by-16 bits - four times the number of working 
registers in a 2901. 

The IDT49C402s are fabricated using CMOS technology 
designed for high performance and high reliability. These 
performance-enhanced devices feature both bipolar speed 
and bipolar output drive capabilities, while maintaining ex­
ceptional microinstruction speeds at greatly reduced CMOS 
power levels. 

DATAolJT 

AUGUST 1995 

©1995 Integrated Device Technology, Inc. 11.1 DSC-901116 
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IDT49C402lA/B 
16-BIT CMOS MICROPROCESSOR SLICE 

D3 

D4 

D5 

D6 
D7 
D8 

GND 

D8 
D9 

DlO 
D11 

D12 

D13 

D14 

D15 

Y15 

Y14 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

/-
PIN 1 IDENTIFICATION 

F68-2 

FINE PITCH FLATPACK 

TOP VIEW 

11.1 

CD '" 
!D 

A3 
A2 
A1 
Ao 
13 
14 
15 
10 

11 
12 

Vee 
OE 

Bo 
B1 
B2 
B3 
B4 

2524 drw 04 
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IDT49C402lAIB 
16-81T CMOS MICROPROCESSOR SLICE 

Vee 
01 

02 

03 

04 

05 

06 
07 8 

GNO 
GNO 
GNO 

08 
09 

010 
011 

012 

013 
014 

015 

Y15 

PQFP 

TOP VIEW 

11.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

A2 
A1 
Ao 
13 
14 
15 
10 
11 
12 
Vee 
Vee 
Vee 
OE 
60 
61 
62 
63 
64 
65 
GNO 

2524 drw 10 
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IDT49C402lAIB 
16-BIT CMOS MICROPROCESSOR SLICE 

63 61 60 

Vee Do Vo 

66 64 6' 

Dl Ne Vee 

67 65 

D2 Ne 

69 66 

D. D3 

72 71 73 

D7 D6 GND 

75 70 7' 

GND D5 GND 

76 n 78 

D8 D9 Dl0 

79 80 

Dll D12 

61 83 

D13 D15 

62 1 2 

Dl' Vee Vee 

84 3 4 

V15 V,. V,3 

A B C 

58 

V2 

59 

V, 

5 

V12 

6 

y" 

D 

55 54 

V5 V6 

56 49 

V. 00 

57 53 

V3 V7 

G84·1 

7 11 

V,0 PiOVR 

8 10 

Y9 "IT/F1S 

9 15 

F= 0 MSS 

E F 

PGA 

TOP VIEW 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 

51 48 46 45 .2 

Cp RAMo A. A3 A2 11 

50 47 44 43 40 

CN A5 GND GND Ao 10 

52 " 39 

V6 Al 13 09 

36 37 

I. 15 08 

33 35 34 

Vee 11 12 07 

32 31 36 

Vee Vee 10 06 

28 29 30 

Bl Bo OE 05 

26 27 

B3 B2 04 

12 23 25 

CN.16 NC B. 03 

,. 17 20 22 24 

RAM1S 16 GND NC B5 02 

13 16 18 19 21 

015 19 17 16 GND 01 

G H J K L 
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IDT49C4021A/B 
16-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Pin Name 1/0 Description 

Ao -As I Six address inputs to the register file which selects one register and displays its contents through the A port. 

Bo - B5 I Six address inputs to the register file which selects one of the registers in the file, the contents of which is 
displayed through the B port. It also selects the location into which new data can be written when the clock 
goes LOW. 

10 -19 I Ten instruction control lines which determine what data source will be applied to the ALU 1(0,1,2), what function 
the ALU will perform 1(3, 4, 5) and what data is deposited in the 0 Register or the register file I{B, 7, 8, 9). Original 
2901 destinations are selected if 19 is disconnected in this mode, proper 19 bias is achieved by an external pullup 
resistor to Vee (47K ohms recommended). 

Do - 015 I Sixteen-bit direct data inputs which are the data source for entering external data into the device ALU, 0 
Register or RAM. Do is the LSB. 

Vo - V15 a Sixteen three-state output lines whiCh, when enabled, display either the sixteen outputs of the ALU or the data 
on the A port of the register stack. This is determined by the destination code I(B, 7, 8, 9). 

G/F15 a A multipurpose pin which indicates the carry generate (Gl function at the least significant and intermediate 
slices or as F15, the most significant ALU output (sign bit). G/F15 selection is controlled by the MSS pin. If MSS 
= HIGH, F15 is enabled. If MSS = LOW, IT is enabled. 

F=O a Open drain output which goes HIGH if the Fo - F15 ALU outputs are all LOW. This indicates that the result of an 
ALU operation is zero (positive logic). 

Cn I Carry-in to the internal ALU. 

Cn+1B a Carry-out of the ALU. 

015 I/O Bidirectional lines controlled by 1(6,7,8,9). Both are three-state output drivers connected to the TTL-compatible 

RAM15 inputs. When the destination code on 1(6, 7, 8, 9) indicates an up shift, the three-state outputs are enabled, the 
MSB of the 0 Register is available on the 015 pin and the MSB of the ALU output is available on the RAM15 pin. 
When the destination code indicates a down shift, the pins are the data inputs to the MSB of the 0 Register and 
the MSB of the RAM. 

00 I/O Both bidirectional lines function identically to 015 and RAM15 lines except they are the LSB of the 0 Register 

RAMo and RAM. 

OE I Output enable. When pulled HIGH, the V outputs are OFF (high impedance). When pulled LOW, the V outputs 
are enabled. 

P/OVR a A multipurpose pin which indicates the carry propagate (P) output for performing a carry lookahead operation or 
overflow (OVR) the Exclusive-OR of the carry-in and carry-out of the ALU MSB. OVR, at the most significant 
end of th!:!. word, indicates that the result of an arithmetic two's complement operation has overflowed into Jhe 
sign bit. P/OVR selection is controlled by the MSS pin. If MSS = HIGH, OVR is enabled. If MSS = LOW, P is 
enabled. 

CP I The clock input LOW-to-HIGH clock transitions will change the 0 Register and the register file outputs. Clock 
LOW time is internally the write enable time for the 64 x 16 RAM. While the clock is LOW, the slave latches on 
the RAM outputs are closed, storing the data previously on the RAM outputs. Synchronous MASTER-SLAVE 
operation of the register file is achieved by this. 

MSS I When HIGH, enables OVR and F15 on the P/OVR and GIF15 pins. When LOW, enables G and P on these pins. 
If left open, internal pullup resistor to Vee provides declaration that the device is the most significant slice. 

2524 tbl 01 

iii 
11.1 5 



IDT49C402lAlB 
16-BIT CMOS MICROPROCESSOR SLICE 

DEVICE ARCHITECTURE 
The IDT49C402 CMOS bit-slice microprocessor is config­

ured sixteen bits wide and is cascadable to any number of bits­
(16, 32, 48, 64). Key elements which make up this 16-bit 
microprocessor slice are the 1) register file (64 x 16 dual-port 
RAM) with shifter 2) ALU and 3) a Register and shifter. 

REGISTER FILE - A 16-bit data word from one of the 64 
RAM registers can read from the A port as selected by the 
6-bit A address field. Simultaneously, the same data word, or 
any other word from the 64 RAM registers, can be read from 
the B port as selected by the 6-bit B address field. New data 
is written into the RAM register location selected by the B 
address field during the clock (CP) LOW time. Two sixteen­
bit latches hold the RAM A port and B port during the clock 
(CP) LOW time, eliminating any data races. During clock 
HIGH, these latches are transparent, reading the data 
selected by the A and B addresses. The RAM data input field 
is driven from a four-input multiplexer that selects the ALU 
output or the D inputs. The ALU output can be shifted up one 
position, down one position or not shifted. Shifting data 
operations involves the RAM1S and RAMo I/O pins. For a shift 
up operation, the RAM shifter MSB is connected to an enabled 
RAM1sI/O output, while the RAMo I/O input is selected as the 
input to the LSB. During a shift down operation, the RAM 
shifter LSB is connected to an enabled RAMo I/O output, while 
the RAM1S I/O input is selected as the input to the MSB. 

ALU - The ALU can perform three binary arithmetic and 
five logic operations on the two 16-bit input words Sand R. 
The S input field is driven from a 3-input multiplexer and the R 
input field is driven from a 2-input multiplexer, with both having 
a zero source operand. Both multiplexers are controlled by 
the 1(0, 1,2) inputs. This multiplexer configuration enables the 
user to select the various pairs of the A, B, D, a and "0" inputs 
as source operands to the ALU. Microinstruction inputs 1(3,4, 
5) are used to select the ALU function. This high-speed ALU 
cascades to any word length, providing carry~in (Cn), carry-out 
(Cn+16) and an open-drain (F = 0) output. When all bits of the 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ALU are zero, the pull-down device of F = 0 is off, allowing a 
wire-QR of this e,!n over all cascaded devices. Multipurpose 
pins G/F15 and P/OVR are aimed at accelerating arithmetic 
operations. For intermediate and least significant slices, the 
~S pin is programmed L£>W, selecting the carry-generate 
(G) and carry propagate (P) output functions to be used by 
carry lookahead logic. For the most significant slice, MSS is 
programmed HIGH, selecting the sign-bit (F1S) and the two's 
complement overflow (OVR) output functions. The sign bit 
(F1S) allows the ALU sign bit to be monitored without enabling 
the three-state ALU outputs. The overflow (OVR) output is 
high when the two's complement arithmetic operation has 
overflowed into the sign bit, as logically determined from the 
Exclusive-OR of the carry-in and carry-out of the most signifi­
cant bit of the ALU. The ALU data outputs are available at the 
three-state outputs Y(0-15) or as inputs to the RAM register file 
and a register under control olthe 1(6,7,8,9) instruction inputs. 

Q REGISTER - The a Register is a separate 16-bit file 
intended for multiplication and division routines and can also 
be used as an accumulator or holding register for other types 
of applications. It is driven from a 4-input multiplexer. In the 
no-shift mode, the multiplexer enters the ALU F output or 
Direct Data into the a Register. In either the shift up or shift 
down mode, the multiplexer selects the a Register data 
appropriately shifted up or down. The a shifter has two ports, 
00 and 015, which operate comparably to the RAM shifter. 
They are controlled by the 1(6, 7, 8, 9) inputs. 

The clock input of the IDT49C402 controls the RAM, a 
Register and A and B data latches. When enabled, the data 
is clocked into the a Register on the LOW- to-HIGH transition. 
When the clock is HIGH, the A and B latches are open and 
pass data that is present at the RAM outputs. When the clock 
is LOW, the latches are closed and retain the last data 
entered. When the clock is LOW and 1(6,7,8,9) define the RAM 
as the destination, new data wiU be written into the RAM file 
defined by the B address field. -
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IDT49C4021AIB 
16-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ALU SOURCE OPERAND CONTROL ALU FUNCTION CONTROL 
ALU Source Microcode 

Microcode Operands Octal ALU 
Octal Mnemonic 12 h 10 Code Function Symbol 

Mnemonic 12 11 10 Code R S ADD L L L 0 R PlusS R+S 
AO L L L 0 A a SUBR L L H 1 SMinus R S-R 
AB L L H 1 A B SUBS L H L 2 R MinusS R-S 
ZO L H L 2 0 a 

OR L H H 3 RORS RVS 
ZB L H H 3 0 B 

ZA H L L 4 0 A 

DA H L H 5 D A 

AND H L L 4 RANDS RAS 

NOTRS H L H 5 RANDS RAS 

DO H H L 6 D a 
EXOR H H L 6 R EX-ORS RVS 

DZ H H H 7 D 0 EXNOR H H H 7 R EX-NORS RVS 

2524 tbl 02 
2524 Tbi 04 

ALU ARITHMETIC MODE FUNCTIONS ALU LOGIC MODE FUNCTIONS 
Octal Cn=L Cn=H Octal 

15,4,3 12,1,0 Group Function Group Function 15,4,3 12,1,0 Group Function 

0 0 A+Q A+Q+1 4 0 AAO 
0 1 ADD A+B ADD A+B+1 
0 5 O+A plus one 0+A+1 
0 6 O+Q 0+Q+1 

0 2 Q Q+1 

4 1 AND AAB 
4 5 DAA 
4 6 DAO 

0 3 PASS B Increment B + 1 3 0 AVO 
0 4 A A+ 1 3 1 OR AVB 
0 7 0 0+ 1 3 5 DVA 
1 2 Q-1 Q 3 6 DVO 
1 3 Decrement B-1 PASS B 
1 4 A-1 A 
2 7 0-1 0 

6 0 AVO 
6 1 EX-OR AVB 

2 2 -Q-1 -Q 
2 3 1's Compo -B-1 2'sComp. -8 

6 5 DVA 
6 6 DVO 

2 4 -A-1 (Negate) -A 
1 7 -0-1 -0 

7 0 AVO 
7 1 EX-NOR AVB 

1 0 Q-A-1 Q-A 7 5 DVA 
1 1 B-A-1 B-A 
1 5 A-0-1 A-O 

7 6 i}"i/Q 

1 6 Subtract Q-0-1 Subtract Q-O 7 2 a 
2 0 (1's Comp) A-Q-1 (2'sComp) A-Q 7 3 INVERT B 
2 1 A-B-1 A-B 
2 5 0-A-1 O-A 
2 6 0-Q-1 O-Q 

7 4 A 
7 7 B 

2524 tbl 03 6 2 a 
6 3 PASS B 
6 4 A 
6 7 D 

3 2 a 
3 3 PASS B 
3 4 A 
3 7 D 

4 2 0 
4 3 "ZERO" 0 
4 4 0 
4 7 0 

5 0 AAO 
5 1 MASK AAB 
5 5 BAA 
5 6 BAa 
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IDT49C402lAlB 
16-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SOURCE OPERAND AND ALU FUNCTION MATRIX (1) 
12 .. 0 Octal 

° 1 2 3 4 5 6 7 
Octal ALU ALU lource 

15,4,3 Function A,Q A,B O,Q O,B O,A D,A O,Q 0,0 

0 Cn= L A+Q A+8 Q 8 A D+A D+Q D 
R Plus S 
Cn=H A+Q+ 1 A+ 8+ 1 Q+1 8+ 1 A+ 1 D +A+ 1 D+Q+1 D+ 1 

1 Cn= L Q-A-1 8-A-1 Q-1 8-1 A-1 A-D-1 Q-D-1 -D-1 
S Minus R 

Cn= H Q-A 8-A Q 8 A A-D Q-D -D 

2 Cn= L A-Q-1 A-8-1 -Q-1 -8-1 -A-1 D-A-1 D-Q-1 D-1 
R Minus S 

Cn=H A-Q A-8 -Q -8 -A D-A D-Q D 

3 RORS AVQ A V 8 Q 8 A DVA DVQ D 

4 RANDS AAQ A A 8 0 0 0 DAA DAQ 0 

5 RANDS AAQ A A 8 Q 8 A DAA DAQ 0 

6 REX-OR S AVQ A V 8 Q 8 A DVA DVQ D 

7 REX-NOR S AVQ AV8 Q 8 A D V A DVQ D 
2524 Tbl 06 

NOTE: 
1. + = Plus; - = Minus; A = AND;"If = EX-OR; V = OR. 

ALU DESTINATION CONTROL(1) 
RAM a Register RAM a 

Microcode Function Function Shifter Shifter 

Hex Y 
Mnemonic 19 18 17 16 Code Shift Load Shift Load Output RAMo RAM15 ao a15 

OREG H L L L 8 X NONE NONE F->Q F X X X X Existing 2901 

NOP H L L H 9 X NONE X NONE F X X X X Functions 

RAMA H L H L A NONE F->B X NONE A X X X X 

RAMF H L H H B NONE F->B X NONE F X X X X 

RAMQD H H L L C DOWN F/2 -> B DOWN 0/2 ->Q F Fo IN15 Qo IN15 

RAMD H H L H D DOWN F/2 -> B X NONE F Fo IN15 Qo X 

RAMQU H H H L E UP 2F -> B UP 2Q->Q F INo F15 INo Q15 

RAMU H H H H F UP 2F -> B X NONE F INo F15 X Q15 

DFF L L L L 0 NONE D->B NONE F->Q F X X X X New Added 

DFA L L L H 1 NONE D->B NONE F->Q A X X X X IDT49C402 

FDF L L H L 2 NONE F->B NONE D->Q F X X X X Functions 

FDA L L H H 3 NONE F->B NONE D->Q A X X X X 

XQDF L H L L 4 X NONE DOWN 0/2 ->Q F X X Qo IN15 

DXF L H L H 5 NONE D->B X NONE F X X Qo X 

XQUF L H H L 6 X NONE UP 2Q->Q F X X INo Q15 

XDF L H H H 7 X NONE NONE D->Q F X X X Q15 

NOTE: 2524 tbl 07 

1. X = Don't care. Electrically, the shift pin is a TTL input internally connected to a three-state output which is in the impedance state. 
B = Register Addressed by B inputs. 
UP is toward MSB; DOWN is toward LSB. 
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IDT49C402lAlB 
16-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Rating Com'l. Mil. Unit Symbol Parameter (1) Conditions 

Vce Power Supply -0.5 to +7.0 -0.5 to +7.0 V CIN Input Capacitance VIN = OV 

Voltage COUT Output Capacitance VOUT= OV 
VTERM Terminal Voltage -0.5 to -0.5 to V NOTE: 

with Respect Vee + 0.5 VCC + 0.5 1. This parameter is sampled and not 100% tested. 
to Ground 

TA Operating Oto+70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.5 1.5 W 

lOUT DC Output Current 50 50 mA 

NOTE: 2524 Ibl 08 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended pe~ods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 
Commercial: TA = O°C to +70°C, Vcc = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V + 10% - -

Symbol Parameter Test Conditions (1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic High Level 2.0 -
VIL Input LOW Level Guaranteed Logic Low Level - -
IIH Input HIGH Current Vee = Max., VIN = Vee - 0.1 

ilL Input LOW Current Vee = Max., VIN = GND - -0.1 

VOH Output HIGH Voltage Vcc = Min. 10H = -6mA MIL. 2.4 4.3 

VIN = VIH or VIL 10H = -8mA COM'L. 2.4 4.3 

VOL Output LOW Voltage Vec = Min. 10L = 8mA MIL. - 0.3 

VIN = VIH or VIL 10L = lOrnA COM'L. - 0.3 

loz Off State (High Impedance) Vee = Max. Vo=OV - -0.1 

Output Current Vo = Vee (Max.) - 0.1 

los Output Short Circuit Current Vee = Max., VOUT = OV (3) -15 -30 

NOTES: 
1. For condttions shown as Max. or Min., use appropriate value specified under Elect~cal Characteristics. 
2. Typical values are at Vee = 5.0V. +25°C ambient and maximum loading, not production tested. 
3. Not more than one output should be shorted at one time. Duration of the circutt test should not exceed one second. 

11.1 

Typ. Unit 

5 pF 

7 pF 

2524 Ibl 09 

Max. Unit 

- V 

0.8 V 

5 ~ 
-5 ~ 
- V 

-
0.5 V 

0.5 

-10 ~ 
10 

-70 rnA 
25241bl10 

9 
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IDT49C402lAlB 
16-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
Commercial: TA'= O°C to +70°C, Vcc = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V + 10% -

Symbol Parameter Test Conditions(l) Min. 

leeoH Quiescent Power Supply Current Vee = Max. MIL. -
CP = H (CMOS Inputs) VIH = Vee, Vil = OV COM'L. -

fep=O, CP = H 

leeol Quiescent Power Supply Current Vcc= Max. MIL. -
CP = L (CMOS Inputs) VIH = Vee, Vil = OV COM'L. -

fep =0, CP = L 

lecT Quiescent Input Power Supply(6) Vec = Max., VIH = 3.4V, fcp = 0 MIL. -
Current (per Input @ TTL High) COM'L. -

lecD Dynamic Power Supply Current Vec= Max. MIL. -
VIH = Vec, Vil = OV COM'L. -
Outputs Open, OE = L 

Icc Total Power Supply Current(7) Vcc = Max .. , fcp = 10MHz MIL. -
Outputs Open, OE = L COM'L. -
CP = 50 % Duty cycle 

VIH = Vec, Vil = OV 

Vcc = Max .. , fcp = 10MHz MIL. -
Outputs Open, OE = L COM'L. -
CP = 50 % Duty cycle 

VIH = 3.4V, Vil = O.4V 

NOTES: 
1. For conditions shown as Max, or Min., use appropriate value specified under Electrical Characteristics. 
2. Typical values are at VCC = 5.0V, +25°C ambient and maximum loading, not production tested. 
3. Not more than one output should be shorted at one time. Duration of the circuit test should not exceed one second. 
4, These input levels provide zero noise immunity and should only be static tested in a noise-free environment. 
5. Guaranteed by design, not production tested. 

Typ.<2) 

-
-

-
-

-
-
-
-

-
-

-
-

Max. Unit 

10 mA 

10 

10 mA 

10 

1.5 mAl 

0.85 Input 

7.5 mAl 

4.5 MHz 

85 mA 

55 

130 

95 

2524tblll 

6. ICCT is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out ICCOH, then dividing by the total number of inputs. 
7. Total Supply Current is the sum olthe Quiescent current and the Dynamic current (at e~her CMOS or TTL input levels). For all conditions, the Total Supply 

Current can be calculated by using the following equation: 
Icc = ICCOH (CDH) +lccoL (1 - CD H) + ICCT (NT X DH) + ICCD (fcp 12 +fiNi) 
CDH = Clock duty cycle high period 
DH = Data duty cycle TTL high period (VIN = 3AV) 
NT= Number of dynamic inputs driven at TTL levels 
fcp = Clock input frequency 
ICCT = Quiescent Power Supply Current for TTL level inputs 
ICCD =Dynamic Power Supply Current in mA/MHz 
fi =Input frequency 
Ni =Number of inputs switching 
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IDT49C402lAlB 
16-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
IDT49C402 

CYCLE TIME AND CLOCK CHARACTERISTICS 
MiI.(6} Com'l. Unit 

(Military and Commercial Temperature Ranges) Read-Modify-Write Cycle (from 50 
The tables below specify the guaranteed performance of 

the lOT 49C402 over the -SsoG to + 12soG and OOG to + 70°C 
temperature ranges. Vcc is specified at SV ± 10% for military 
temperature range and SV ± S% for commercial temperature 
range. All times are in nanoseconds and are measured at the 
1.SV signal level. The inputs switch between OV and 3V with 
signal transition rates of 1 V per nanosecond. All outputs have 
maxirnum OC current loads. 

selection of A, B registers to end 
of cycle) 

Maximum Clock Frequency to 20 
shift 0 (50% duty cycle, 
/ = C32 or E32) 

Minimum Clock LOW Time 30 

Minimum Clock H/GH Time 20 

Minimum Clock Period 50 

MAXIMUM COMBINATIONAL PROPAGATION DELAYS(1) CL=SOpF 

To Output 

(MSS = L) (MSS = H) RAMo 

From Input V G,P F15 OVR Cn+16 F=O RAM15 

Mil. Com'/. Mil. Com'/. Mil. Com'/. Mil. Com'/. Mil. Com'/. Mil. Com'l. Mil. Com'l. Mil. 

A, B Address 52 47 47 42 52 47 47 42 38 34 52 47 44 40 -
D 35 32 34 31 35 32 34 31 27 25 35 32 28 26 -
Cn 29 26 - - 29 26 27 25 20 18 29 26 23 21 -
la, 1, 2 41 37 30 27 41 37 38 35 29 26 41 37 30 27 -
13,4,5 40 36 28 26 40 36 37 34 27 25 40 36 28 26 -
/6.7.8,9 26 24 - - - - - - - - - - 20 18 20 

A Bypass 30 27 - - - - - - - - - - - - -
ALU (/ = AXX, 
1XX,3XX) 

Clock .I 42 38 41 37 42 38 41 37 30 27 42 38 41 37 25 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT) 

CP: 

" / 
Set-upTime Hold Time Set-upTime Hold Time 

Before H ~L After H ~L Before L ~H After L ~H 

Input Mil. Com'/. Mil. Com'l. Mil. Com'/. Mil. Com'/. 

A, B Source Address 20 18 2 (3) 1 (3) 50 (4) 50 (4) 2 1 

B Destination Address 20 18 Do not change (2) 2 1 

D _(I) - - - 30/40 (5) 26/36 (5) 2 1 

Cn - - - - 35 32 0 0 

la, 1, 2 - - - - 45 41 0 0 

/3,4,5 - - - - 45 41 0 0 

/6,7,8,9 12 11 Do not change (2) 0 0 

RAMa,15,Oa,15 - - - - 12 11 0 0 

NOTES: 
1, A dash indicates a propagation delay or set-up time constraint does not exist. 
2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation. 

48 ns 

21 MHz 

25 ns 

20 ns 

48 ns 
25241bl13 

Qo 

Q15 

Com'l. Unit 

- ns 

- ns 

- ns 

- ns 

- ns 

18 ns 

-
ns 

23 ns 

25241bl14 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
25241bl15 

3. Source addresses must be stable prior to the H ... L transition to allow time to access the source data before the latches close. The A address may then 
be changed. The B address could be changed if it is not a destination: i.e., if data is not being written back into the RAM. Normally A and ~ are not changed 
during the clock LOW time. III 

4. The set-uptime prior to the clock L ... H transition is to allow time for data to be accessed, passed through the ALU and returned to the RAM. It includes 
all the time from stable A and B addresses to the clock L ... H transRion, regardless of when the H ... L transition occurs. 

5. First value is direct path (OATAIN ... RAMlQ Register). Second value is indirect path (OATAIN'" ALU ... RAM/Q Register). 
6. Guaranteed by design, not production tested. 
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IDT49C402lA/B 
16-81T CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
IDT49C402A 

CYCLE TIME AND CLOCK CHARACTERISTICS 
MiI.(6) Com'l. Unit 

(Military and Commercial Temperature Ranges) Read-Modify-Write Cycle (from 23 
The tables below specify the guaranteed performance of 

the I DT 49C402A over the -SsoC to + 12SoC and DoC to + 70°C 
temperaiure ranges. Vcc is specified at SV ± 10% for military 
temperature range and SV ± S% for commercial temperature 
range. All times are in nanoseconds and are measured at the 
1.SV signal level. The inputs switch between OV and 3V with 
signal transition rates of 1 V per nanosecond. All outputs have 
maximum DC current loads. 

selection of A, B registers to end 
of cycle)(6) 

Maximum Clock Frequency to 35 
shift 0 (50% du~ cycle, 
I = C32 or E32)( ) 

Minimum Clock LOW Time 13 

Minimum Clock HIGH Time 13 

Minimum Clock Period(6) 36 

MAXIMUM COMBINATIONAL PROPAGATION DELAYS(1) CL=SOpF 

To Output 

(MSS = L) (MSS=H) RAMo 

From Input Y G,P F15 OVR Cn +16 F=O RAM15 

Mil. Com' I. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. 

A, B Address 41 37 39 35 41 37 41 37 37 34 41 37 40 36 -
D 32 29 29 26 29 26 31 28 27 25 32 29 28 26 -
Cn 28 25 - - 26 24 25 23 20 18 29 26 23 21 -
10.1.2 35 32 30 27 35 32 34 31 29 26 35 32 30 27 -
13.4.5 35 32 28 26 34 31 34 3.1 27 25 35 32 28 26 -
16,7,8,9 25 23 - - - - - - - - - - 20 18 20 

A Bypass 30 27 - - - - - - - - - - - - -
ALU (I = AXX, 
1XX,3XX) 

Clock ./ 34 31 31 28 33 30 34 31 30 27 34 31 34 31 25 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT) 

CP: 

" / 
Set-upTime Hold Time Set-upTime Hold Time 

Before H ~L After H ~ L Before L ~H After L ~H 

Input Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. 

A, B Source Address 11 10 2 (3) 1 (3) 25 (4) 21 (4) 2 1 

B Destination Address 11 <' 10 Do not change (2) 2 1 

D _(1) - - - 12122 (5) 10/20 (5) 2 1 

Cn - - - - 17 15 0 0 

10,1.2 - - - - 28 25 0 0 

13.4,5 - - - - 28 25 0 0 

16.7,8,9 11 10 Do not change (2) 0 0 

RAMo.15,00,15 - - - - 12 11 0 0 
NOTES: 
1. A dash indicates a propagation delay or set-up time constraint does not exist. 
2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation. 

22 ns 

41 MHz 

11 ns 

11 ns 

31 ns 
2524 tbl16 

Qo 

Q15 

Com'l. Unit 

- ns 

- ns 

- ns 

- ns 

- ns 

18 ns 

-
ns 

23 ns 
2524tbl17 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2524 tbl18 

3. Source addresses must be stable prior to the H .... L transition to allow time to access the source data before the latches close. The A address may then 
be changed. The B address could be changed if it is not a destination: i.e., if data is not being written back into the RAM. Normally A and B are not changed 
during the clock LOW time. 

4. The set-up time prior to the clock L .... H transition is to allow time for data to be accessed, passed through the ALU and returned to the RAM. It includes 
all the time from stable A and B addresses to the clock L .... H transition, regardless of when the H .... L transition occurs. 

5. First value is direct path (DATAIN .... RAMlQ Register). Second value is indirect path (DATAIN .... ALU .... RAMlQ Register). 
6. Guaranteed by design, not production tested. 
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IDT49C402lA/B 
16-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
IDT49C402B 

CYCLE TIME AND CLOCK CHARACTERISTICS 
MilJ6) Com'l. Unit 

(Military and Commercial Temperature Ranges) Read-Modify-Write Cycle (from 22 
The tables below specify the guaranteed performance of 

the I DT 49C402B over the -55°C to + 125°C and O°C to +70°C 
temperature ranges. Vcc is specified at 5V ± 10% for military 
temperature range and 5V ± 5% for commercial temperature 
range. All times are in nanoseconds and are measured at the 
1.5V signal level. The inputs switch between OV and 3V with 
signal transition rates of 1 V per nanosecond. All outputs have 
maximum DC current loads. 

selection of A, B registers to end 
of cycle)(6) 

Maximum Clock Frequency to 52 
shift a (50% du~ cycle, 
I = C32 or E32)( ) 

Minimum Clock LOW Time 11 

Minimum Clock HIGH Time 11 

Minimum Clock Period(S) 24 

MAXIMUM COMBINATIONAL PROPAGATION DELAYS(1) CL = 50pF 

To Output 

(MSS= L) (MSS= H) RAMo 

From Input V G,P F15 OVR Cn+16 F=O RAM15 

Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. 

A, BAddress 33 28 31 26 31 28 31 28 28 26 31 28 32 29 -
D 26 23 23 21 23 21 25 22 22 20 26 23 24 23 -
Cn 22 20 - - 20 18 19 17 15 14 22 20 18 17 -
10.1.2 28 26 24 22 28 26 27 25 23 21 28 26 26 24 -
13.4.5 28 26 22 21 27 25 27 25 22 20 28 26 25 23 -
Is, 7, 8, 9 20 18 - - - - - - - - - - 16 14 16 

A Bypass 24 22 - - - - - - - - - - - - -
ALU (I = AXX, 
1XX,3XX) 

Clock f 27 25 25 22 26 24 27 25 25 22 27 25 27 25 20 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT) .. 

CP: 

" ,/ 
Set-upTime Hold Time Set-upTime Hold Time 

Before H -7 L After H -7 L Before L -7 H After L -7 H 

Input Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. 

A, B Source Address 10 9 2 (3) 1 (3) 20 (4) 18 (4) 2 1 

B Destination Address 10 9 Do not change(2) 2 1 

D _(1) - - - 12/22(5) 10/20(5) 2 1 

Cn - - - - 16 14 0 0 

10,1,2 - - - - 26 24 0 0 

13,4,5 - - - - 26 24 0 0 

IS,7,8,9 10 9 Do not change(2) 0 0 

RAMo,15, 00,15 - - - - 12 10 0 0 
NOTES. 
1. A dash indicates a propagation delay or set-up time constraint does not exist. 
2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation. 

19 ns 

60 MHz 

9 ns 

9 ns 

20 ns 
2524 tbl19 

Qo 

Q15 

Com'l. Unit 

- ns 

- ns 

- ns 

- ns 

- ns 

14 ns 

-
ns 

18 ns 

2524 tbl20 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2524 tbl21 

3. Source addresses must be stable prior to the H -7 L transHion to allow time to access the source data before the latches close. The A address may then 
be changed. The B address could be changed if it is not a destination: i.e., if data is not being written back into the RAM. Normally A and B are not changed 
during the clock LOW time. 

4. The set·up time prior to the clock L -7 H transHion is to allow time for data to be accessed, passed through the ALU and returned to the RAM. It includes III 
all the time from stable A and B addresses to the clock L -7 H transition, regardless of when the H -7 L transition occurs. 

5. First value is direct path (DATAIN -7 RAM/O Register). Second value is indirect path (DATAIN -7 ALU -7 RAM/O Register). 
6. Guaranteed by design, not production tested. 
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IDT49C402lAIB 
16-BIT CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C402B IDT49C402A 
MAX. OUTPUT ENABLE/DISABLE TIMES MAX. OUTPUT ENABLE/DISABLE TIMES 
(CL=5pF, measured to 0.5V change OfVOUT in nanoseconds)· (CL=5pF, measured to 0.5V change of VOUT in nanoseconds) 
Tested at CL = 50pF, correlated to 5pF Tested at CL = 50pF, correlated to 5pF 

Enable Disable 

Input Output Mil. I Com'l. Mil. I Com'l. 

DE y 18 I 16 15 I 13 
2524 tbl22 

IDT49C402 
MAX. OUTPUT ENABLE/DISABLE TIMES 
(CL= 5pF, measured to 0.5V change OfVOUT in nanoseconds) 
Tested at CL = 50pF, correlated to 5pF 

Enable Disable 

Input Output Mil. I Com'l. Mil. I Com'l. 

DE y 25 I 23 25 I 23 
2524 tb124 

Enable Disable 

Input Output Mil. I Com'l. Mil. I Com'l. 

DE y 22 I 20 20 I 18 
2524 tb123 

CRITICAL SPEED PATH ANALYSIS 
Critical speed paths for the IDT 49C402B versus the 

equivalent bipolar circuit implementation using four 2901 Cs 
and one 2902A are shown below. 

The IDT49C402B operates faster than the theoretically 
achievable values of the discrete bipolar implementation. 
Actual speed values for the discrete bipolar circuit will 
increase due to on-chip/off-chip circuit board delays. 

TIMING COMPARISION: IDT49C402B vs 2901C w/2902A 
Data Path Data Path 

16-Bit (Com'I.) (Mil.) 

IlPSystem ABADDR~F=O AB ADDR ~ RAMo, 15 AB AD DR ~F=O AB AD DR ~ RAMo, 15 Unit 

Four 2901 Cs + 2902A ;::71 ;::71 ;::83.5 ~83.5 ns 

IDT49C402B 28 23 31 25 ns 

Speed Savings 43 48 52 55 ns 
2524 tb126 

TIMING COMPARISION: IDT49C402A vs 2901C w/2902A 
Data Path Data Path 

16-Bit (Com'I.) (Mil.) 

IlP System ABADDR~F=O AB ADDR ~ RAMo, 15 ABADDR~F=O AB ADDR ~ RAMo, 15 Unit 

Four 2901 Cs + 2902A ~ 71 ~7t ~83.5 ~83.5 ns 

IDT49C402A 37 36 41 25 ns 

Speed Savings 34 35 42.5 43.5 ns 
2524 tb127 

TIMING COMPARISION: IDT49C402 vs 2901C w/2902A 
Data Path Data Path 

16-Bit (Com'I.) (Mil.) 

IlP System ABADDR~F=O AB ADDR ~ RAMo, 15 ABADDR~F=O AB AD DR ~ RAMo, 15 Unit 

Four 2901 Cs + 2902A ~ 71 ~ 71 ~83.5 ~83.5 ns 

IDT49C402A 47 40 52 44 ns 

Speed Savings 24 31 31.5 39.5 ns 
2524 tb12B 
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IDT49C402lAIB 
16-81T CMOS MICROPROCESSOR SLICE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee 0--. 7.0V 

5000 

RT 
50pF 5000 

rc L 

2524 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~'i-----.::-l~~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRONOUS CON·zxtT.."R..,O.."L;;....f,..---I11 ~I---.::l-.....,...,....,..,~ _ 3V 
PRESET"" , 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2524 drw06 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 

2524 drwoe 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2524 Ink 25 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE TIMES 

LOW_HIGH_LOW=t-~ 15V PULSE -- . 

HIGH-LOW-HIGH tw __ 1.5V 
PULSE __ 

2524<1rwfJ7 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH 

OV 

2524 drw 10 
NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate.,;; 1.0MHz; tF ,;; 2.5ns; tR ,;; 2.5ns 

11.1 15 
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IDT49C402JAIB 
16"BIT CMOS MICROPROCESSOR SLICE 

ORDERING INFORMATION 

lOT ~XQjX~X~X,-­
OeviceType 

--2QL __ X_ 

Speed Package 
x 

Processl 
Temperature Ry 

I 
I 
J 
I 

11.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Blank 
B 

Commercial (O°C 10 + 70°C) 
Military (- 55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

FF Finepitch Flatpack, 68 Pin 
G84 Pin Grid Array, 84 Pin 
PQF Plastic Quad Flatpack, 80 Pin 

Blank Standard Speed 
A High-Speed 
B Very High-Speed 

49C402 16-Bit Microprocessor Slice 

2524 drw09 
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16 x 16 PARALLEL CMOS 
MULTIPLIER-ACCUMULATOR 

IDT7210L 

Integrated Device Technology. Inc. 

FEATURES: 
• 16 X 16 parallel multiplier-accumulator with selectable 

accumulation and subtraction 
• High-speed: 20ns multiply-accumulate time 
• IDT7210 features selectable accumulation, subtraction, 

rounding and preloading with 35-bit result 
• IDT7210 is pin and function compatible with the TRW 

TDC1010J, TMC2210, Cypress CY7C510, and AMD 
AM29510 

• Performs subtraction and double precision addition and 
multiplication 

• Produced using advanced CMOS high-performance 
technology 

• TTL-compatible 
• Available in topbraze DIP, PLCC, Flatpack and Pin Grid 

Array 
• Military product compliant to MIL-STD-883, Class B 
• Standard Military Drawing #5962-88733 is listed on this 

function 
• Speeds available: 

Commercial: L20/25/35/45/55/65 
Military: L25/30/40/55/65175 

FUNCTIONAL BLOCK DIAGRAM 
XIN ACC, SUB, 

CLlO( (X15-XO) RND, TC 

DESCRIPTION: 
The IDT721 0 is a high-speed,low-power 16 x 16-bit parallel 

multiplier-accumulator that is ideally suited for real-time digital 
signal processing applications. Fabricated using CMOS 
silicon gate technology, this device offers a very low-power 
alternative to existing bipolar and NMOS counterparts, with 
only 117 to 1/10 the power dissipation and exceptional speed 
(25ns maximum) performance. 

A pin and functional replacement for TRW's TDC1 01 OJ the 
I DT721 0 operates from a single 5 volt supply and is compatible 
with standard TIL logic levels. The architecture ofthe IDT721 0 
is fairly straightforward, featuring individual input and output 
registers with clocked D-type flip-flop, a preload capability 
which enables input data to be preloaded into the output 
registers, individual three-state output ports for the Extended 
Product (XTP) and Most Significant Product (MSP) and a 
Least Significant Product output (LSP) which is multiplexed 
with the Y input. 

The XIN and YIN data input registers may be specified 
through the use of the Two's Complement input (TC) as either 
a two's complement or an unsigned magnitude, yielding a full­
precision 32-bit result that may be accumulated to a full 35-bit 
result. The three output registers - Extended Product (XTP), 
Most Most Significant Product (MSP) anq Least Significant 
Product (LSP) - are controlled by the respective TSX, TSM 
and TSLinput lines. The LSP output can be routed through YIN 
ports. 

YIN 
CLKY (Y15-YO/P15-PO) 

CLKP-----L ____ ~---L--~-----L----~---J 

TSX 

3 
XTPOUT 
(P34-P32) 

16 
MSPoUT 
(P31-P16) 

IDT721 0 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

«'>1995 Integrated Device Technology, Inc. 11.2 

2577 dIW01 

AUGUST 1995 

DSC-ZOl8/7 
1 
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IDT7210L 
16 x 16 PARALLEL CMOS MULTIPLIER-ACCUMULATOR 

DESCRIPTION (Continued) 
The Accumulate input (ACC) enables the device to perform 

either a multiply or a multiply-accumulate function. In the 
multiply-accumulate mode, output data can be added to or 
subtracted from previous results. When the Subtraction (SUB) 
input is active simultaneously with an active ACC, a subtraction 
can be performed. The double precision accumulated result is 
rounded down to either a single precision or single preCision 
plus 3-bit extended result. In the multiply mode, the Extended 

PIN CONFIGURATIONS 

X6 
X5 
X4 
X3 
X2 
X1 
Xo 
Po, 
P1, 
P2, 
P3, 
P4, 
P5, 
P6, 
P7, 

GND 
P8, 
P9, 

P10, 
P11, 
P12, 
P13, 
P14, 
P15, 
P16 
P17 
P18 
P19 
P20 
P21 
P22 
P23 

DIP 
TOP VIEW 

X7 
X8 
X9 
X10 
X" 
X12 
X13 
X14 
X15 
TSL 
RND 
SUB 
ACC 
CLKX 
CLKY 
Vee 
TC 
TSX 
PREL 
TSM 
CLKP 
P34 
P33 
P32 
P31 
P30 
P29 
P28 
P27 
P26 
P25 
P24 

2577 drw 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Product output (XTP) is sign extended in the two's complement 
mode or set to zero in the unsigned mode. The Round (RNO) 
control rounds up the Most Significant Product (MSP) and the 
3-bit Extended Product (XTP) outputs. When Preload input 
(PREL) is active, all the output buffers are forced into a high­
impedance state (see Preload truth table) and external data 
can be loaded into the output register by using the TSX, TSL 
and TSM signals as input controls. 

P1, V1 61 
Po, Vo 62 

X063 
X164 
X265 
X366 
X467 
X568 
X6 1 
X7 2 
X8 3 
X9 4 

X10 5 
X11 6 
X12 7 
X13 8 
X14 9 

Po, Yo 
Xo 
Xl 
X2 
X3 
X4 
X5 
Xs 
X7 
Xs 
Xs 

Xl0 
Xll 
X12 
X13 

X14 

o T'""('\J CO) V 1.0 

)!.)!. >~ ~>= Cl Cl ~>- >- >->- >- >- >­
C\I'("f~ilf ...:zz cxro)~~~~t~~ 
a. a. a.a. Cf a. (!J (!J a.a. a. a. a. a. a. a. a. 
6059585756555453525150494847464544 

1011121314151617181920212223242526 

"'...I ClIO 0 X>- () () () () OX ...1:2 a.. ;:;; 
x~ tEVl~ ~~ gggg I-~ ~~~a. 

()() a. 0 

PLCC 
TOP VIEW 

43 P17 
42 P18 
41 P19 
40 P20 
39 P21 
38 P22 
37 P23 
36 P24 
35 P25 
34 P26 
33 P27 
32 P28 
31 P29 
30 P30 
29 P31 
28 P32 
27 P33 

2sndrw03 

.o~~~~~~~~~~J.t:l48:::J P1S 

F64-1 

47:::J PH 
46:::> P18 
45:::J P19 
44:::J P20 
43::J P2l 
42::1 P22 
41:::1 P23 
40:::> P24 
3b P25 
38:::1 P26 
37:::J P27 
36:J P28 
35::J P29 
34:::J Pao 
3b P3l 

~:;::;::;:;::;:;:;::;::;;::;:;::;::;:;;::;:;:;::;::;;::;:;::;;::rp-
4 0 1 

U U U U U U U U U U U U U U U U 2577drw04 

'" --,Cl <Oox>- () OX--':::;; Il. ;:\ '" '" 
X~~~O~~~~~~~~Il.~~ 

«00 Il. 0 

FLATPACK 
TOP VIEW 
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IDT7210L 
16 x 16 PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

11 NC X15 RND ACC CLKv TC PREL CLKp P33 

10 X13 X14 TSL SUB CLKx Vee TSX TSM P34 P32 NC 

09 Xll X12 P30 P31 

08 X9 Xl0 P2a P29 

07 X7 Xa P2S P27 

06 X5 Xs G68-2 P24 P25 

05 X3 X4 P22 P23 

04 Xl X2 P20 P21 

03 Yo, 
Xo Pla P19 Po 

02 NC Yl, Y3, Y5, Y7, Ya, Yl0, Y12, Y14, 
P1S P17 Pl P3 P5 P7 Pa Pl0 P12 P14 

01 Y2, Y4, Ys, GND Y9, Yll, Y13, Y15, NC 
P2 P4 Ps P9 Pll P13 P15 

Pln1/. 
Designator A B C D E F G 

PGA 
H J K L 

2577 drw05 
TOP VIEW 

PIN DESCRIPTIONS 
Pin Name I/O Description 

Xo- 15 I Data Inputs 

Yo - lsi Po - 15 1/0 Mulliplexed I/O port, Yo - 15 are data inputs and ean be used to preload LSP register on PREL = 1, Po- 15 
are LSP reQister outputs - enabled by TSL. 

P16- 31 1/0 MSP register outputs - enabled by TSM, MSP register can be preloaded when PREL = 1, 

P32- 34 1/0 XTP register outputs - enabled by TSX, XTP register can be preloaded through these inputs when 

PREL= 1. 
CUO( I Input data Xo - 15 loaded in X input register on CLKX rising edge. 

CLKY I Input data Yo -15 loaded in Y input register on CLKY rising edge. 

CLKP I Output data loaded into output register on rising edge of CLKP. 

TSX I TSX = 0 enables XTP outputs, TSX = 1 tristates P32 - 34 lines. 

TSM I TSM = 0 enables MSP outputs, TSM = 1 tristates P16 - 31 lines. 

TSL I TSL = 0 enables LSP outputs, TSL = 1 tristates Po - 15 lines. 

PREL I When PREL= 1 data is input on Po - 15 lines. When PREL = 0, inputs on these lines are ignored. 

ACC I This input is loaded into the control register on the rising edge of (CLKX + CLKY). 
When ACC = 1 and SUB = 0 an accumulate operation is performed. When ACC = 1 and SUB = 1, a 
subtract operation is performed. When ACC = 0, the SUB input is a don't care and the device acts as a 
simple multipler with no accumulation 

SUB I This input is loaded into the control register on the rising edge of (CLKX + CLKY). 
This input is active only when ACC = 1. When SUB = 1 the contents of the output register are subtracted 
from the result and stored back in the output register. When SUB = 0 the contents of the output register 
are added to the result and stored back in the output rElgister 

TC I This input is loaded into the control register on the rising edge of (CLKX + CLKY). 
When TC = 1, the X and Y input are assumed to be in two's complement form. When TC = 0, X and Y 
inputs are assumed to be in unsigned magnitude form 

RND I This input is loaded into the control register on the rising edge of (CLKX + CLKY). 
RND is inactive when low. RND:, 1, adds a "1" to the most significant bit of the LSP, to round MSP and 
XTP data III 

2577IbIOl 
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IDT7210L 
16 x 16 PARALLEL CMOS MULTIPLIER-ACCUMULATOR 

PRELOAD TRUTH TABLE 
PREL TSX TSM TSL XTP MSP LSP 

0 0 0 0 Q Q Q 

0 0 0 1 Q Q HiZ 

0 0 1 0 Q HiZ Q 

0 0 1 1 Q HiZ HiZ 

0 1 0 0 HiZ Q Q 

0 1 0 1 HiZ Q HiZ 

0 1 1 0 HiZ HiZ Q 

0 1 1 1 HiZ HiZ HiZ 

1 0 0 0 HiZ HiZ HiZ 

1 0 0 1 HiZ HiZ PL 

1 0 1 0 HiZ PL HiZ 

1 0 1 1 HiZ PL PL 

1 1 0 0 PL HiZ HiZ 

1 1 0 1 PL HiZ PL 

1 1 1 0 PL PL HiZ 

1 1 1 1 PL PL PL 
NOTES: 2577 tbl 02 

Hi Z = Output buffers at high impedance (output disabled) 
Q = Output buffers at low impedance. Contents of output register will be 

transferred to output pins. 
PL = Output buffers at high impedance or output disabled. Preload data 

supplied extemally at output pins will be loaded into the output 
register at the rising edge of CLKP. 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 
Vee Power Supply -0.5 to +7.0 -0.5 to +7.0 V 

Voltage 
VTERM Terminal Voltage -0.5 to -0.5 to V 

with Respect to Vee +0.5V Vee +0.5V 
GND 

TA Operating o to +70 -55 to +125 DC 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 DC 

Under Bias 
TSTG Storage -55 to +125 -65 to +150 DC 

Temperature 
lOUT DC Output 50 50 mA 

Current 
NOTE: 2577lb103 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating condi­
tions for extended periods may affect reliability. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

NOTES ON TWO'S COMPLEMENT FORMATS 
1. In two's complement notation, the location of the binary 

point that signifies the separation of the fractional and 
integer fileds is just after the sign, between the sign bit 
(_20 ) and the next significant bit for the multiplier inputs. 

This same format is carried over to the output format, 
except that the extended significance of the integer filed is 
provided to extend the utility of the accumulator. In the 
case of the output rotation, the output binary point is 
located between the2° and 2' bit positions. The location of 
the binary point is arbitrary, as long as there is consistency 
with both the input and output formats. The number filed 
can be considered entirely integer with the binary point just 
to the right of the least significant bit for the input, product 
and the accumulated sum. 

2. When in the non-accumulating mode, the first four bits (P34 
to P31) will all indicate the sign of the product. Additionally, 
the p:oo term will also indicate the sign with one exception, 
when multiplying -1 X -1. With the additional bits that are 
available in this multiplier, the -1 x -1 is a valid operation 
that yields a +1 product. 

3. In operations that require the accumulation of single prod­
ucts or sum of products, there is no change in format. To 
allow for a valid summation beyond that available for a 
single multiplication product, three additional significant 
bits (guard bits) are provided. This is the same as if the 
product was accumulated off-chip in a separate 35-bit wide 
adder. Taking the sign at the most significant bit position 
will guarantee that the largest number field will be used. 
When the accumulated sum only occupies the right hand 
portion of the accumulator, the sign will be extended into 
the lesser significant bit positions. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Svmbol Parameter(1) Conditions Max. Unit 
CIN Input Capacitance VIN = OV 10 pF 

COUT Output Capacitance VOUT= OV 12 pF 

NOTE: 2577 Ibl 04 

1. This parameter is measured at characterization and not 100%tested. 
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IDT7210L 
16 x 16 PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
(Commercial: Vee = 5.0V + 10%, TA = O°C to +70°C; Military: Vee = 5V + 10%, TA = -55°C to +125°C) - -

Commercial Militarv 

Svmbol Parameter Test Conditions(5) Min. Tvp,(1) Max. Min. Typ.l1) Max. Unit 

VIH Input High Voltage Guaranteed Logic HIGH Level 2.0 - - 2.0 - - V 

VIL Input Low Voltage Guaranteed Logic LOW Level - - 0.8 - - 0.8 V 

lIul Input Leakage Current Vee = Max., VIN = OV to vee - - 10 - - 10 IlA 
IILOI Output Leakage Current Vee = Max., Outpuls Disabled - - 10 - - 10 IlA 

VOUT = 0 to Vee 

VOH Output HIGH Voltage Vee = Min., 10H = -2.0mA 2.4 - - 2.4 - - V 

VOL(4) Output LOW Voltage Vee = Min., 10L = 4mA - - 0.4 - - 0.4 V 

los Output Short Circuit Current Vee = Max., Vo GND -20 - -100 -20 - -100 mA 

lee(2) Operating Power Supply Current Vee = Max., Outputs Enabled - 45 90 - 45 110 mA 
f= 10MHz(2) 

CL=50 of 
leeal Quiescent Power Supply Current VIN '" VIH, VIN ~ VIL - 20 30 - 20 30 mA 

leea2 Quiescent Power Supply Current VIN '" Vee -O.2V, V IN ~ 0.2V - 4 10 - 4 12 mA 

lee/f(2,3) Increase in Power Supply Vee = Max., Outputs Disabled - - 6 - - 8 mAl 
Current MHz MHz 

NOTES: 2577 tbt 05 

1. Typical implies Vcc = 5V and TA = +25°e. 
2. Icc is measured at 10MHz and VtN = 0 to 3V. For frequencies greater than 10MHz, the following equation is used for the commercial range: 

Icc = 90+ 6{f -10)mA, where f = operating frequency in MHz. For the military range, Icc = 110 + 8{f -10). I = operating frequency in MHz, I = 1ItMA. 
3. For frequencies greater than 10MHz, guaranteed by design, not production tested. 
4. IOl = 4mA lor tMA > 55ns. 
5. For condHions shown as Max. or Min., use appropriate value specified under electrical characteristics. 

AC ELECTRICAL CHARACTERISTICS COMMERCIAL (Vee = 5V ± 10%, TA = 0° to +700 q 
7210L20 7210L25 7210L35 7210L45 7210L55 7210L65 

SymbOl Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

tMA Multiply-Accumulate Time(2) 2.0 20 2.0 25 2.0 35 2.0 45 2.0 55 2.0 65 ns 

tD Output Delay(2) 2.0 18 2.0 20 2.0 25 2.0 25 2.0 30 2.0 35 ns 

tENA 3-State Enable Time - 18 - 20 - 25 - 25 - 30 - 30 ns 

tDiS 3-State Disable Time(l) - 18 - 20 - 25 - 25 - 30 - 30 ns 

ts Input Register Set-up Time 10 - 12 - 12 - 15 - 20 - 25 - ns 

tH Input Register Hold Time 3 - 3 - 3 - 3 - 3 - 3 - ns 

tpw Clock Pulse Width 9 - 10 - 10 - 15 - 20 - 25 - ns 

tHeL Relative Hold Time 0 - 0 - 0 - 0 - 0 - 0 - ns 

NOTES: 2577 tbt 06 

1. Transition is measured ±500mV from steady state voltage. 
2. Minimum delays guaranteed but not tested 

AC ELECTRICAL CHARACTERISTICS MILIT ARV (Vee = 5V + 10%, TA = -55° to + 125°C) -
7210L25 7210130 7210140 7210L55 7210165 7210L75 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

tMA Multiply-Accumulate Time(2) 2.0 25 2.0 30 2.0 40 2.0 55 2.0 65 2.0 75 ns 

tD Output Delay(2) 2.0 20 2.0 20 2.0 25 2.0 30 2.0 35 2.0 35 ns 

tENA 3-State Enable Time - 20 - 20 - 25 - 30 - 30 - 35 ns 

tDiS 3-State Disable Time(l) - 20 - 20 - 25 - 25 - 30 - 30 ns 

ts Input Register Set-up Time 12 - 12 - 15 - 20 ~ 25 - 25 - ns 

tH Input Register Hold Time 3 - 3 - 3 - 3 - 3 - 3 - ns 

tpw Clock Pulse Width 10 - 10 - 15 - 20 - 25 - 25 - ns 

tHeL Relative Hold Time 0 - 0 - 0 - 0 - 0 - 0 - ns 

2577 tbl 07 III NOTES: 
1. Transition is measured ±500mV Irom steady state voltage. 
2. Minimum delays guaranteed but not tested 
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IDT7210L 
16 x 16 PARALLEL CMOS MULTIPLIER-ACCUMULATOR 

INPUT 

INPUT 
CLOCK 

OUTPUT 
CLOCK 

PRELOAD 

THREE-STATE 
CONTROL 

OUTPUT 

___ 1_01,-5 r­ lENA 

HIGH IMPEDANCE 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Figure 1. Timing Diagram 
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BINARY POINT 

SIGNAL 
~-l---Ic--+--+-+----+-+--+-t--l---I--+--+-+--+-+--+-I--l---I--+--+-+----+-+--+-I--l---If---+--+-+----+-+---I DIGIT 

~~==~~ __ -L~L--L __ ~~ __ -L __ L--L~=-~ __ -L __ L--L __ ~~~-L __ L-~ __ ~~L--L __ L-~ __ ~~L--L __ ~~ __ ~~L--L~VALUE 

2577 dtw 10 

Figure 2. Fractional Two's Complement Notation. 

BINARY POINT 

SIGNAL 
~~--t-~--+--+--+--+--+--+--+--+--+--+--+-~--4--i--4--i~~--~~--~~--t-~--t--+--+--+--+--+--+--+~DIGIT 
~-L~L--L~~-L~L--L~L-~~L-~~=-~~~~~~~~~~~-L __ ~-L~~-L~~-L~~-L~~-L~~-L~~-L~VALUE 

2577 drw 11 

Figure 3. Fractional Unsigned Mgnitude Notation 
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Figure 4. Integer Two's Complement Notation 2577 drw 12 10 
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1DT7210L 
16 x 16 PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee o-e 7.0V 

500n 

VOUT 

1-+<:>+--.._-; D.U.T. I--+O+ ....... -~ 

RT 
50pF 500n 

rL 

2577 drw06 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA ~)--~'""'C:1"'V""V' - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

SYNCHRONOUS CONzztTROL ') _ 3V 
PRESET ' 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2577 dIW07 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

2577 dIW09 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2S77lnk 09 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=} ~ 15V PULSE -- . 

HIGH-LOW-HIGH tw __ 1.5V 
PULSE __ 

2577 dlW 08 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
OUTPUT SWITCH 

NORMALLY OPEN 
HIGH OV 

2577 drw 10 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate,;; 1.0MHz; tF';; 2.5ns; tR ,;; 2.5ns 
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1DT7210L 
16 x 16 PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXX A 999 
Device Type"POYi9r"' Speed 

x 
Process/ 

TemperatLire 
Range y:",k Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STO-883, Class B 

C Topbraze DIP 
'--------1 J Plastic Leaded Chip Carrier 

F Flatpack 
G Pin Grid Array 

Com'l. Mil. 
20 25 

} 25 30 
35 40 Speed in Nanoseconds 
45 55 
55 65 
65 75 

IL 
I 

Low Power 

'--------------------17210 16 x 16 Parallel Multiplier Accumulator 

2577 drw 11 
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t;) 16 x 16 PARALLEL IDT7216L 

CMOS MULTIPLIERS IDT7217L 

Integrated Device Technology. Inc. 

FEATURES: 
• 16 X 16 parallel multiplier with double precision product 
• 16ns clocked multiply time 
• Low power consumption: 120mA 
• Produced with advanced submicron CMOS high perfor­

mance technology 
• IDT7216L is pin- and function compatible with TRW 

MPY016H/K and AMD Am29516 
• IDT7217L requires a single clock with register enables 

making it pin- and function compatible with AMD 
Am29517 

• Configured for easy array expansion 
• User-controlled option for transparent output register 

mode 
• Round control for rounding the MSP 
• Input and output directly TTL-compatible 
• Three-state output 
• Available in Top Braze, DIP, PLCC, Flatpack and Pin 

Grid Array 
• Military product compliant to MIL-STD-883, Class B 
• Standard Military Drawing #5962-86873 is listed on this 

function for IDT7216 and Standard Military Drawing 
#5962-87686 is listed for this function for IDT7217. 

• Speeds available: Commercial: L 16/20/25/35/45/55/65 
Military: L20/25/30/40/55/65/75 

FUNCTIONAL BLOCK DIAGRAMS 
IDT7216 

XM X1S-0 RND YM Y1s-oIP1S-0 

CLKY -+-II-r---iH----i 
CLKX -~I+'I _____ 

MULTIPLIER 
ARRAY 

16 

FA----P.~~~ 
FT-=========~~~~~~ CLKM-

CLKL-----;::±=--1 ... 

MSPSEL----------, 

OEP----------------~ 

MSPOUT (P31 - P16) 2580drw01 

The lOT Logo is a registered trademark of Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7216/1DT7217 are high-speed, low-power 

16 x 16-bit multipliers ideal for fast, real time digital signal 
processing applications. Utilization of a modified Booths 
algorithm and IDT's high-performance, submicron CMOS 
technology, has achieved speeds comparable to bipolar (20ns 
max.), at 1/10 the power consumption. 

The IDT7216/IDT7217 are ideal for applications requiring 
high-speed multiplication such as fast Fourier transform 
analysis, digital filtering, graphic display systems, speech 
synthesis and recognition and in any system requirement 
where multiplication speeds of a mini/microcomputer are 
inadequate. 

All input registers, as well as LSP and MSP output regis­
ters, use the same positive edge-triggered D-type flip-flop. In 
the IDT7216, there are independent clocks (CLKX, CLKY, 
CLKM, CLKL) associated with each of these registers. The 
IDT7217 has only a single clock input (CLK) and three register 
enables. ENX and ENY control the two input registers, while 
ENP controls the entire product. 

The IDT7216/IDT7217 offer additional flexibility with the FA 
control and MSPSEL functions. The FA control formats the 
output for two's complement by shifting the MSP up one bit 
and then repeating the sign bit in the MSE} of the LSP. The 

IDT7217 
XM X1S-0 RND 

CLK~~~ __ ~4-~ __ ~ 
rnx -1-4'-1-4"""" 

MULTIPLIER 
ARRAY 

FA~~ FT-=== 

ENP----r=~~~~ 
MSPSEL---------~ 

L.-_....,...---I 

OEP--------~ 

MSPOUT (P31 - P16) 25BOdrw02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995 

©1995 Integrated Device Technology, Inc. 11.3 DSC-2D2316 
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IDT7216L,IDT7217L 
16 x 16 PARALLEL CMOS MULTIPLIERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DESCRIPTION (Cont'd.) 
MSPSEL low selects the MSP to be available at the product The IDT721611DT7217 multipliers are manufactured in 

output port, while a high selects the LSP to be available. compliance with the latest revision of MIL-STD-883, Class B, 
Keeping this pin low will ensure compatibility with the TRW making them ideally suited to applications demanding the 
MPY016H. highest level of performance and reliability. 

PIN CONFIGURATIONS. 

IDT7216 IDT7217 

X4 Xs X4 Xs 
X3 Xa X3 Xa 
X2 X7 X2 X7 
Xl Xs Xl Xs 
Xo X9 Xo X9 

OE[ Xl0 OE[ Xl0 

8[~~ Xll ClK Xl1 
X12 EIiIV" X12 

Po, Yo X13 ~o, Yo X13 
Pl, Yl X14 1, Yl X14 
P2, Y2 X15 P2, Y2 X15 
P3, Y3 ClKX P3, Y3 ENX 
P4, Y4 RND P4, Y4 RND 
P5, Y5 XM P5, Ys XM 
Pa, Ya YM Pa, Ya YM 
P7, Y7 Vce Pl, Y7 Vee 
Ps, Ys Vee Ps, Ys Vcc 
P9, Y9 GND P9, Y9 GND 

P1O, Yl0 GND Pl0, Yl0 GND 
Pll, Yll ~ Pll, Yll ~ 
P12, Y12 FT P12, Y12 FT 
P13, Y13 FA P13, Y13 FA 
P14, Y14 OEP P14, Y14 OEP 
P1S, Y1S ClKM P1S, Y1S ~ 
Po, P16 P1S, P31 Po, Pla P15, P31 
Pl, P17 P14, P30 Pl, P17 P14, P30 
P2, P1S P13, P29 P2, P1S P13, P29 
P3, P19 P12, P2S P3, P19 P12, P28 
P4, P20 Pll, P27 P4, P20 Pl1, P27 
Ps, P21 Pl0, P2a Ps, P21 P10, P26 
Pa, P22 P9, P2S Pa, P22 P9, P25 
P7, P23 Ps, P24 P7, P23 Ps, P24 

2580 drw 03 2580 drw04 

64-PIN DIP 64-PIN DIP 
TOP VIEW TOP VIEW 

11.3 2 



IDT7216L, IDT7217L 
16 x 16 PARALLEL CMOS MULTIPLIERS 

PIN CONFIGURATIONS (Cont'd.) 

11 

10 X11 

09 X9 

08 X7 

07 X5 

06 X3 

05 X1 

04 OEL 

ClKY 
03 or 

ENY" 

02 NG 

• 01 

pin1/A 
Designator 

NG 

X12 

X10 

XB 

X6 

X4 

X2 

Xo 

ClKl 
or 

ClK" 

Yo, 
Po 

V1, 
P1 

B 

X13 

X14 

V2, 
P2 

V3, 
P3 

G 

'Pin designation for IDT7217 

X15 

CLIO( 
or 

00· 

V4, 
P4 

Vs, 
Ps 

D 

IDT7216nDT7217 

RND VM 

XM VCC 

G68-2 

va, VB, 
Pe PB 

V7, V9, 
P7 P9 

E F 

PGA 
TOP VIEW 

11.3 

Vcc 

GND 

V10, 
P10 

V11, 
P11 

G 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

GND FT OEP 

MSP- ClKM 
FA or NG 

SEL ENP" 

P30, P31, 
P14 P15 

P2B, P29, 
P12 P13 

P26, P27, 
P10 P11 

P24, P25, 
PB P9 

P22, P23, 
Pa P7 

P20, P21, 
P4 P5 

P1B, P19, 
P2 P3 

V12, V14, P1a, P17, 
P12 P14 Po P1 

V13, V1S, NG 
P13 P15 

H J K L 

2580 drw05 
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IDT7216L, IDT7217L 
16 x 16 PARALLEL CMOS MULTIPLIERS 

PIN CONFIGURATIONS (Cont'd.) 

1017216 

(J) liII 0.. 0..00 0 ~w« I-- (J)z Z 8 8 ::; ::; z g ~ :! '" dOLL lL :'Cl<!l»>-X a:o xxx 
nnnnnnnnnnnnnnnn 
64636261 605958575655545352515049 

PIS, P31 c: 1 ,J;;;1J::~:::~~::~~::~~iI;:::J.,48:::1 X12 
P14, P30 c: 2 47:::1 XII 
P13, P29 c: 3 46:::1 Xl0 
P12, P28 c: 4 45:::1 X9 
Pll, P27 c: 5 44:::1 Xs 
Pl0, P28 I:: 6 43::J X7 
Po, P25 I:: 7 42::J X6 
PS, P24 c: 8 F64-1 41:::1 Xs 
P7, P23 c: 9 40:::1 X4 
P6, P22 c: 1 39:::1 X3 
Ps, P21 c:l1 38:::1 X2 
P4, P20 C:l 37:::1 XI 
P3, P19 1::1 36::J Xo 
P2, PIS I:: 1 35::J UE[ 
PI, P17 c:l 34:::1 ClKl 
Po, P16 C:l 33:::1 ClKV 

X1361 
X1462 
X1563 

ClKX 64 
RND65 

XM66 
YM67 

VCC68 
VCC 1 

GND 2 
GND 3 

MSPSEl 4 
FT5 

--EA 6 

Ce~~ 7 

NC 9 

17181920212223242526272829303132 
uuuuuuuuuuuuuuuu 
~~~~~~~~>~~~~~>~ 
~~~~~~~~~~~£t~£~ 
0..0..0..0..0..0.. 

2S80 drwOS 
64-LEAD FLATPACK 

TOP VIEW 

1017216 ...J--'~ 
0xx~;:: :2 "'.'9b co '" .. '" c"l ~ 0lwo~--' z XX~XXXXXXX 00 

605958 57565554 535251504948 47464544 

1011121314151617181920212223242526 

PLCC 
TOP VIEW 

43 NC 
42 Po, Vo 
41 PI, VI 
40 P2, V2 
39 P3, Y3 
38 P4, Y4 
37 Ps, Y5 
36 Pe, V6 
35 P7, Y7 
34 Pa, V8 
33 P9, V9 
32 Pl0, Vl0 
31 P11, Yll 
30 PI2, V12 
29 P13, Y13 
28 PI4, Y14 
27 P15, Y15 

2580 dlW 08 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

w 
(J) 

1017217 

1

--' 

0... fu 35~~ 0 0 ~ X Il) ~ CO) liDlo~t;: :'<!l<!l~~~~a:liDxxx 
nnnnnnnnnnnnnnnn 

64636261 605958575655545352515049 

PIS, P31 c: 1 ,J;;;U:~:::~~::~~::~~iI;:::J.,48:::1 X12 
PI4, P30 c: 2 47:::1 XII 
PIa, P29 C:3 46:::1 Xl0 
PI2, P2s c:4 45:::1 X9 
Pll, P27 c: 5 44:::1 Xs 
Plo, P2s 1::6 43::J X7 
P9, P2s I:: 7 42::1 Xs 
PS, P24 c: 8 41:::1 Xs 
P7, P23 c: 9 F64-1 40:::1 X4 
PS, P22 c: 1 0 39:::1 X3 
PS, P21 <:: 11 38:::1 X2 
P4, P20 <::12 37:::1 XI 
P3, P19 1::13 36::1 ~ 
P2, PIS 1::14 35::1 OEl 
PI, P17 <::15 34:::1 ClK 
PO, PIS c:16 33:::1 ENV 

X1361 
X1462 
X1563 

ENX 64 
RND65 

XM66 
YM67 
VCC68 
VCC 1 

GND 2 
GND 3 

17181920212223242526272829303132 
UUUUUUUUUUUUUUUU 

~~~~~~ ~~ >~)!.>~ ~>~ 
uf -¢ ctf~ ~ d' &. .. ~ .. {f~-If."t. ~ 8!.r{d!. 
£0: 0:0:: a: a:: 

64-LEAD FLATPACK 
TOP VIEW 

1017217 
...J~I>­

() ~ :;:: ~ 0) 00 ,... co II) v C") C\I ..... 0 UJ...J Z 
Z xxxxxxxxxx xxxioo W 

6059585756555453525150494847464544 

J68-1 

2580 dIW07 

43 NC 

MSPSEl4 

42 Po, Yo 
41 PI, VI 
40 P2, V2 
39 P3, Y3 
38 P4, Y4 
37 Ps, V5 
36 Pe, V6 
35 P7, Y7 
34 Pa, V8 
33 P9, V9 
32 Plo, Yl0 
31 Pl1, Yl1 
30 PI2, Y12 
29 PI3, Y13 
28 PI4, Y14 
27 PIS, Y15 

11.3 

FT5 
--EA 6 
OEP 7 
ENP 8 

NC 9 

10111213141516 17181920212223242526 

PLCC 
TOP VIEW 

2580 dIW09 

4 



IDT7216L,IDT7217L 
16 x 16 PARALLEL CMOS MULTIPLIERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 

Pin Name VO Description 

Xo- X15 I Data Inputs 

YO-Y1s1 110 Yo - Y15 are data inputs 
Po- P15 Po - P15 are LSP register output, enabled when OEL = 0 
P16- P31 0 Data Output (LSP or MSP) 

OEL I Output enable control for LSP (least significant product)_ When low enables Po - P15. When high Po - P15 
tristated. 

OEP I Output enable control for MSP (most significant product). When low enables P16 - P31. When high P16-
P31 tristated. 

XM,YM I Mode control for each data word. Low designates unsigned data input and high designates two's 
complement. 

RND I "Round" control for rounding of MSP. When high, 1 is added to the most significant bit of LSP. This 
signal is affected by the state of FA pin. When FA = 1 and RND = 1, 1 is added to the 2-15 bit (P15). When 
RND = 1 and FA = 0, 1 is added to the 2-16 bit (P14). The RND input is registered. It is clocked on the 
rising edge of the logical OR of CLKX and CLKY in the 7216 and on the rising edge of CLK in the 7217. 
Rounding always occurs in the positive direction which may introduce a systematic bias. 

MSPSEL I When low, MSP is output on P16 - P31 lines. When high, LSP is output on P16 - P31. 

FA I Format adjust control. When high, a full 32 bit product is selected. When low, a left shifted 31 bit product 
is selected with the sign bit replicated in the LSP. FA is normally high, except for certain fractional two's 
complement applications (see multiplier input I output formats). 

FT I Flow through control. When high, both MSP and LSP registers are by-passed. 

CLK I 7217 X, Y, RND, LSP and MSP register clock input. 

CLKX I 7216 X register clock input. Also clocks RND register. 

CLKY I 7216 Y register clock input. Also clocks RND register. 

CLKL I 7216 LSP register clock input. 

CLKM I 7216 MSP register clock input. 

ENX I 7217 X register clock enable. Also enables RND register clock. 

ENY I 7217 Y register clock enable. Also enables RND register clock. 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (T A = +25cC, f = 1.0 MHz) 

Symbol Rating Commercial Military Unit Symbol Parameter(1) Conditions Max_ Unit 

Vee Power Supply -0.5 to +7.0 -0.5 to +7.0 V CIN Input Capacitance VIN =OV 10 pF 
Voltage COUT Output Capacitance VOUT= OV 12 pF 

VTERM Terminal Voltage Vec + 0.5 Vee + 0.5 V 
with Respect to 

NOTE: 2580 tbl 04 

GND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2580 tbl 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended pertods may affect reliability. 

1. This parameter is measured at characterization and not tested. 

11.3 5 
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IDT7216L, IDT7217L 
16 x 16 PARALLEL CMOS MULTIPLIERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
(Commercial' Vee = 5 OV + 10% TA = O°C to +70°C' Military' Vee = 5V + 10% TA = -55°C to +125°C) - , , - , 

Commercial Military 

Symbol Parameter Test Conditions(1) Min. Typ.l1) Max. Min. TypJ1) Max. Unit 

VIH Input High Voltage Guaranteed Logic High Level 2.0 - - 2.0 - - V 

VIL Input Low Voltage Guaranteed Logie Low Level - - O.B - - O.B V 

IILII Input Leakage Current Vee = Max., VIN = 0 to Vec - - 10 - - 10 I!A 
IILOI Output Leakage Current Vee = Max., OE = 2.0V - - 10 - - 10 I!A 

VOUT - 0 to Vce 

Icc Operating Power Supply Current Vee = Max., Outputs Disabled - 40 BO - 40 100 rnA 
f= 10MHz(2) 

leCQl Quiescent Power Supply Current VIN <= VIH, VIN ::; VIL - 20 40 - 20 50 rnA 

leeQ2 Quiescent Power Supply Current VIN <= Vee - 0.2V, VIN ::; 0.2V - 4 20 - 4 25 rnA 

lee/f(2.3) Increase in Power Supply Vee = Max., Outputs Disabled - - 4 - - 6 rnN 
Current MHz 

VOH Output HIGH Voltage Vee = Min., 10H = -2.0mA 2.4 - - 2.4 - - V 

VOL(4) Output LOW Voltage Vee = Min., 10L= BrnA - - 0.4 - - 0.4 V 

los Output Short Circuit Current Vee = Max., Vo = GND -20 - -120 -20 - -120 rnA 
NOTES: 2580 ful 03 

1. Typical implies Vcc = 5V and TA = +25°e. 
2. Icc is measured at 10MHz and VIN = 0 to 3V. For frequencies greater than 10MHz, the following equation is used for the commercial range: 

Icc = 80+ 4(f-l0)mA; for the military range, Icc = too + 6(1 -10). f = operating frequency in MHz, 1= lltMUC for 10T7216 and I = lltMC for IOT7217. 
3. For frequencies greater than 10MHz, guaranteed by design, not production tested. 
4. IOL = 4mA for tMC >65ns. 
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IDT7216L,IDT7217L 
16 x 16 PARALLEL CMOS MULTIPLIERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS COMMERCIAL (Vee = 5V ± 10%, TA = 0° to +70°C) 
7216L161~J 7216L20 7216L25 7216L35 
7217L16 7217L20 7217L25 7217L35 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

tMUC Unclocked Multiply Time(4) 2 25 2 30 2 38 2 55 ns 

tMC Clocked Multiply Time(4) 2 16 2 20 2 25 2 35 ns 

ts X, Y, RND Set-up Time 10 - 11 - 12 - 12 - ns 

tH X, Y, RND Hold Time 1 - 1 - 2 - 3 - ns 

tPWH Clock Pulse Width High 7 - 9 - 10 - 10 - ns 

tPWL Clock Pulse Width Low 7 - 9 - 10 - 10 - ns 
tpOSEL MSPSEL to Product Out(4) 2 15 2 18 2 20 2 25 ns 
tpop Output Clock to p(4) 2 15 2 18 2 20 2 25 ns 
tpOY Output Clock to y(4) 2 15 2 18 2 20 2 25 ns 

tENA 3-State Enable Time - 15 - 18 - 20 - 25 ns 

tOIS 3-State Disable Time(2) - 15 - 18 - 20 - 22 ns 

ts Clock Enable Set-up Time (IDT7217 only) 9 - 10 - 10 - 10 - ns 

tH Clock Enable Hold Time (lDT7217 only) 0 - 0 - 2 - 3 - ns 
tHCL Clock Low Hold Time CLKXY 0 - 0 - 0 - 0 - ns 

Relative to CLKML (IDT7216 only)(I,3) 

7216L45 7216L55 7216L65 
7217L45 7217L55 7217L65 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tMUC Unclocked Multiply Time(4) 2 65 2 75 2 85 ns 

tMC Clocked Multiply Time(4) 2 45 2 55 2 65 ns 

ts X, Y, RND Set-up Time 15 - 20 - 20 - ns 

tH X, Y, RND Hold Time 3 - 3 - 3 - ns 

tPWH Clock Pulse Width High 15 - 15 - 15 - ns 

tPWL Clock Pulse Width Low 15 - 20 - 20 - ns 

tpOSEL MSPSEL to Product Out(4) 2 25 2 25 2 30 ns 
tpop Output Clock to p(4) 2 25 2 30 2 30 ns 

tPDY Output Clock to y(4) 2 25 2 30 2 30 ns 

tENA 3-State Enable Time - 25 - 30 - 35 ns 

tOIS 3-State Disable Time(2) - 22 - 25 - 25 ns 

ts Clock Enable Set-up Time (IDT7217 only) 10 - 10 - 10 - ns 

tH Clock Enable Hold Time (IDT7217 only) 3 - 3 - 3 - ns 
tHCL Clock Low Hold Time CLKXY Relative to CLKML 0 - 0 - 0 - ns 

(lDT72160nlv)(I,3) 

NOTES: 2580 Ibl 06 

1. To ensure that the correct product is entered in the output registers, new data may not be entered into the registers before the output registers have been 
clocked. 

2. Transition is measured ±SOOmV from steady state voltage. 
3. Guaranteed by design, not production tested. 
4. Minimum propagation delay times are guaranteed, not production tested. 
5. This speed is available in PGA and PLee packages only. 

II 
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IDT7216L,IDT7217L 
16x 16 PARALLEL CMOS MULTIPLIERS MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS MILIT ARV (Vee = 5V + 10% TA = -55° to + 125°C) - , 
7216L2015} 7216L25 7216L30 7216L40 
7217L20 7217L25 7217L30 7217L40 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

tMUC Unclocked Multiply Time<4) 2 30 2 38 2 43 2 60 ns 

tMC Clocked Multiply Time(4) 2 30 2 25 2 30 2 40 ns 

ts X. Y, RND Set-up Time 11 - 12 - 12 - 15 - ns 

tH X, Y, RND Hold Time 1 - 2 - 2 - 3 - ns 

tPWH Clock Pulse Width High 9 - 10 - 10 - 15 - ns 

tPWL Clock Pulse Width Low 9 - 10 - 10 - 15 - ns 

tPOSEL MSPSEL to Product Out(4) 2 18 2 20 2 20 2 25 ns 
tpop Output Clock to p(4) 2 18 2 20 2 20 2 25 ns 
tpOY Output Clock to y(4) 2 18 2 20 2 20 2 25 ns 

tENA 3-State Enable Time - 18 - 20 - 20 - 25 ns 

tOIS 3-State Disable Time(2) - 20 - 22 - 22 - 25 ns 

ts Clock Enable Set-up Time (IDT7217 only) 10 - 10 - 10 - 12 - ns 

tH Clock Enable Hold Time (IDT7217 only) 0 - 2 - 2 - 3 - ns 

tHCL Clock Low Hold Time CLKXY Relative to 0 - 0 - 0 - 0 - ns 
CLKML (IDT7216 only)(1.3) 

7216L55 7216L65 7216L75 
7217L55 7217L65 7217L75 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tMUC Unclocked Multiply Time(4) 2 75 2 85 2 95 ns 

tMC. Clocked Multiply Time(4) 2 55 2 65 2 75 ns 

ts X. Y. RND Set-up Time 20 - 25 - 25 - ns 

tH X. Y. RND Hold Time 3 - 3 - 3 - ns 

tPWH Clock Pulse Width High 15 - 15 - 15 - ns 

tPWL Clock Pulse Width Low 15 - 15 - 15 - ns 

tpOSEL MSPSEL to Product Out(4) 2 30 2 35 2 35 ns 
tpop Output Clock to p(4) 2 30 2 30 2 35 ns 
tpOY Output Clock to y(4) 2 30 2 30 2 35 ns 

tENA 3-State Enable Time - 25 - 35 - 40 ns 

tOIS .3-State Disable Time(2) - 25 - 25 - 25 ns 

ts Clock Enable Set-up Time (IDT7217 only) 15 - 15 - 15 - ns 

tH Clock Enable Hold Time (IDT7217 only) 3 - 3 - 3 - ns 

tHCL Clock Low Hold Time CLKXY Relative to CLKML 0 - 0 - 0 - ns 
(IDT7216 only)(1.3) 

NOTES: 2580 tbl 07 

1. To ensure that the correct product is entered in the output registers. new data may not be entered into the registers before the output registers have been 
clocked. 

2. Transition is measured ±500mV from steady state voHage. 
3. Guaranteed by design, not production tested. 
4. Minimum propagation delay times are guaranteed, not production tested. 
5. This speed is available in PGA and Flatpack packages only. 

11.3 8 



IDT7216L,IDT7217L 
16 x 16 PARALLEL CMOS MULTIPLIERS 

ClKX 
ClKY 

INPUT X1, Y1, 
RND 

ClKM 
ClKl 

OUTPUTY 

ClKM 
ClKl 

MSPSEl 

OUTPUT P 

ClK 

X1, Y1, 
RND 

OUTPUTY 

OUTPUTP 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

+--------------tMUC--------------~ 2580 drw 13 

Figure 4. IDT7216 Timing Diagram 

I-tPWH---! 

1+--------------tMUC------~~----~ II 2580 drw 14 

Figure 5. IDT7217 Timing Diagram 
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BINARY POINT 

1X'5 1X14 X,3 X,2 1x" 1X1O X9 X8 X7 x. X5 X4 X3 X2 x, Xo SIGNAL 

_20 2-' 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 2-'0 2-" 2-12 2-13 2-'4 2-15 DIGITAL VALUE 

1Y'5 1v'4 Y'3 Y'2 Iv" 1v1O Y9 Y8 Y7 Y. Y5 Y4 Y3 Y2 y, Yo SIGNAL 
X 

_20 2-' 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 2-'0 2-" 2-'2 2-13 2-'4 2-'5 DIGITAL VALUE 

P31 P30 P29 P28 P27 P2. P25 P24 P23 P22 P2' P20 P19 P'8 P17 P,. 
* 

P'5 P'4 P13 P'2 p" P10 P9 P8 P7 P. P5 P4 P3 P2 p, Po SIGNAL 
= 

_20 2 ' 22 2 3 2-4 2 5 2-6 27 2 8 2 9 2-'0 2" 2-'2 2 13 2 '4 2-'5 _20 2 ,. 2-'7 t2 '8 2 19 2-20 2-2' 2-22 2-23 2-24 -25 2-2• ~-27 -28 -29 2-30 DIGITAL V ALUE 

MSP LSP IFA=O 1 

Ip31 P30 P29 P28 P27 P2. P25 P24 P23 P22 P2' P20 P19 P'8 P17 P,. P'5 P'4 P'3 P'2 p" P10 P9 P8 P7 P. P5 P4 P3 P2 p, Po SIGNAL 

1_2' 2 0 2-' 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 2-10 2-" 2-'21;>-13 2-14 2-15 2-1• 2-17 1;>-18 2-19 2-20 2-2'12-22 2-23 2-24 -25 2-2.iz-27 ~ -28 ~-2912~1 DIGITAL VAL UE 

MSP 

BINARY POINT 

\('5 X'4 X13 P<'2 X" X10 X9 X8 X7 X. X5 

Z-, 2-2 2-3 z-4 Z-5 2-6 Z-7 2-8 2-9 2-'0 ;," 

X 
'5 Y'4 Y'3 ~'2 y" V10 Y9 Ya Y7 Y6 Y5 

Z-, 2-2 2-3 z-4 Z-5 2-6 Z-7 2-8 2-9 Z'O " 
P31 P30 P29 P28 P27 P2. P25 P24 P23 P22 P2' 

2"' 2-2 2-3 z-4 Z-5 2-6 Z-7 2-6 2-9 Z10 Z" 
--

MSP 

LSP 

Figure 6. Fractional Two's Complement Notation 

X4 X3 X2 X, Xo SIGNAL 

Z-'2 2-'3 2-'4 2-'5 Z'6 DIGITAL VALUE 

Y4 Y3 Y2 Y, Yo SIGNAL 

Z'2 7'3 Z-'4 2-'5 z,· DIGITAL VALUE 

P20 P19 P'8 P17 P,. P'5 P'4 P13 P'2 p" P10 P9 

Z-'2 2-'3 Z'4 2-15 2-16 2-17 Zla Z'9 Z20 7 2' 2-22 Z23 

Figure 7. Fractional Unsigned Magnitude Notation 
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BINARY POINT 

X,5 X,4 X,3 X12 1><" 1><10 X9 X8 X7 X6 X5 X4 X3 X2 X, Xo SIGNAL 

2-2 2-£ 2-7 2-8 2-9 2-10 2-11 2-12 2-13 2-14 2-15 
(TWO'S COMPLEMENT) 

_2° 2-1 2-3 2-4 2-5 DIGITAL VALUE 

fi'5 Y,4 Y,3 1v12 [Y11 Y10 Y9 Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y, Yo SIGNAL 
X (UNSIGNED MAGNITUDE) 

2-1 2-2 2-3 2-4 2-5 2-£ 2-7 2-8 2-9 2-10 2-11 2-12 2-13 '2-14 2-15 2-16 DIGITAL VALUE 

P31 P30 P29 P28 P27 P26 P25 P24 P23 P22 P21 P20 P19 P'8 P17 P16 P'5 P'4 P'3 P'2 P11 P10 P9 P8 P7 P6 P5 P4 P3 

-2 ° 2-1 2-2 2-3 2-4 2-5 2-£ 2-7 2-8 2-9 2-10 ;<11 2-12 2-13 2-14 2-15 2-16 ~-17 2-18 2-19 2-20 2-21 12-22 2-23 2-24 -25 2-26 2-27 2-28 

MSP LSP 

Figure 8. Fractional Mixed Mode Notation 

1><,5 X,4 X,3 X,2 X11 ~10 Xg X8 X7 X6 X5 X4 X3 

;!5 2'4 213 2'2 2" 2'° t 28 27 26 25 2' 2' 

15 Y,4 Y,3 Y'2 Y11 ~1O 
X 

Y9 y, Y7 Y6 Y5 Y4 Y3 

215 214 2 '3 2'2 2" 2'° 29 2' 27 26 2 5 24 23 

P31 P30 P29 P28 P27 P26 P25 P24 P23 P22 P21 P20 P'9 P'8 P'7 P'6 P'5 P'4 P'3 P'2 P11 P10 P9 P8 P7 P6 P5 P4 P3 

_to t 9 2"' t7 2"6 t 5 2"4 2"3 t2 2' 2° 2'9 2" 217 2'6 2'5 2'0 214 213 2'2 2" 2'° t 2" 27 2" 2' t t 
MSP LSP 

P31 P30 P29 P2' P27 P26 P25 P24 P23 P22 P21 P20 P19 p" P17 P'6 P'5 P'4 P'3 P'2 p" PlO P9 P8 P7 P6 P5 P4 P3 

_231 230 t 9 2"' t7 2"6 t 5 2"4 2"3 t2 l' to 2'9 2" 2'7 2'6 2'5 2'4 2'3 2'2 2" 2'° t 2" 27 26 2' t 23 

MSP LSP 

Figure 9. Integer Two's Complement Notation 

• In this format an overflow occurs in the attempted multiplication of the two's complement number 1,000 , , , 0 with 1,000,0 yielding an erroneous 
product of -1 in the fraction case and _1° in the integer case, 
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X, Xo SIGNAL 

2' 2° DIGITAL VALUE 

Y, Yo SIGNAL 
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Y'5 y,. Y'3 Y'2 Iv" YlO Y9 Y8 Y7 
X 

2'5 214 2'3 2'2 2" 2'0 29 28 27 
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MSB LSP 

Figure 10. Integer Unsigned Magnitude Notation 
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MSB LSP 

Figure 11. Integer Mixed Mode Notation 
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IDT7216L, IDT7217L 
16 x 16 PARALLEL CMOS MULTIPLIERS 

Figure 12. AC Test Load Circuit 

ESD 
PROTECTION 

IIH _ 

INPUTS o-~"V-----<;---1 
ilL _ R 

Figure 13. Input Interface Circuit 

ORDERING INFORMATION 

x x x x 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels GNDto 3.0V 

Input Rise/Fall Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 1 

2580 Ibl 08 

SWITCH POSITION 

Test Switch 

Disable Low Closed 
Enable Low 

All Other Tests Open 

DEFINITIONS: 2580 tbl 09 

CL = Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

VCC 

~H 
~--o OUTPUTS 

t:L 
Figure 14. Output Interface Circuit 

IDT -=,,:,X~X::..;XX~:-
Device Type Power Speed Package Process! 

Temperature 
Range 

Commercial (O°C to +70°C) 
Military (-55°C to +125°C) 

y~.Ok 
Compliant to MIL-STD-883, Class B 

C Topbraze DIP 

l.---------1 J Plastic Leaded Chip Carrier 
F Flatpack 
G Pin Grid Array 

16} ~} 20 25 
25 

Commercial (tMC) ~g 35 Military (tMC) 

45 55 
55 65 
65 75 

IL 
I Low Power 

7216 16 x 16 Multiplier 
7217 

2580 drw 22 
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16-BITCMOS 
CASCADABLE ALU 

IDT7381 
IDT7383 

Integrated Device Technology. Inc. 

FEATURES: 
• High-performance 16-bit Arithmetic Logic Unit (ALU) 
• 16ns to 55ns clocked ALU operations 
• Ideal for radar. sonar or image processing applications 
• 1DT7381: 

- 541748381 instruction set (8 functions) 
- Replaces Gould 8614381 or Logic Devices L4C381 
- Cascadable with or without carry look-ahead 

• IDT7383: 
- 32 advanced ALU functions 
- Cascadable without carry look-ahead 

• Pipeline or flow-through modes 
• Internal feedback path for accumulation 
• Three-state outputs 
• TTL-compatible 
• Produced with advanced submicron CMOS technology 
• Available in 68-lead PGA. 68-pin surface mount PLCC 

and 68-pin fine-pitch Flatpack (7383 only) 
• Military product compliant to MIL-8TD-883, Class B 
• 8peeds available: 

Commercial: U16/20/25/30/40/55 
Military: U20/25/30/35/45/65 

FUNCTIONAL BLOCK DIAGRAM 
IDT7381 

AO-'5 BO-'5 

2 

3 ~§c=::z+t= e'6 16-BIT AlU 
OVF 

Z 

ENF --------------~I 

:: _____________ ~ T 
-Y16 

elK 
ENB 

FTAB 

RSo-, 

10-2 

eo 

GND 

Vee 

FO-15 2525 dIW01 
The lOT logo is a registered trademark of Integrated Device Technology Inc. 

DESCRIPTION: 
The IDT7381 and IDT7383 are high-speed cascadable 

Arithmetic Logic Unit (ALUs). Both three-bus devices have 
two input registers, ultra-fast 16-bit ALUs and 16-bit output 
registers. With IDT's high-performance CM08 technology, 
the IDT738117383 can do arithmetic or logic operations in 
20ns. The IDT7381 functionally replaces four 541748381 four­
bit ALUs in a 68-pin package. 

The two input operands, A and B, can be clocked or fed 
through for flexible pipelining. The F output can also be set into 
clocked or flow-through mode. An output enable is provided 
for three-state control of the output port on a bus. 

The IDT7381 has three function pins to select 1 of 8 
arithmetic or logic operations. The two Rand 8 selection pins 
determine whether A, B, For 0 are fed into the ALU. This ALU 
has carry-out, propagate and generate outputs for cascading 
using carry look-ahead. 

The IDT7383 has five function pins to select 1 of 32 
arithmetic or logic operations. This ALU has a carry-out pin for 
cascading. 

The IDT7381 and IDT7383 are available in 68-pin PLCC or 
PGA packages. Military grade product is manufactured in 
compliant with the latest revision of MIL-8TD-883, Class B, for 
high reliability systems. 

N 
e,a 

OVF 
z 

ENF 

FTF 

OE 

AO-'5 IDT7383 BO-'5 

, ~@1=ClK L- ENB 

------------.I:~I 
16 

GND 

Vee 

FO-'5 2525 drw 02 

MILITARY AND COMMERCIAL TEMPERATURE RANGES AUGUST 1995 

@1995IntegratedDeviceTechnology, Inc, 11.4 OSC.2033I5 

1 



10T7381, 10T7383 
16-BIT CMOS CASCAOABLE ALU MILITARY ANO COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATION 
IDT7381 

~<~~~~~~<£~~~~~m~ 

Ae 67 

fuo 66 

fu1 & 
A12 B4 

fus 63 

AM & 
fus ~ 

ClK 60 

Vee ENA 

GND EN6 

C16 FTA6 

P ~ 
~ ~ 

Z 12 

OVF 11 
ENF 10 

FTF Co 

IW ll)-.:rt":lN ..... OO)co,...,COIl)-.:t(?C\I-O o ~u::LI:u:u:u:u.u..u..u..u..u..u.u..u.u.. 

11 

10 69 

09 611 

08 B13 

07 615 

06 Al 

05 A3 

04 A5 

03 A7 

02 Aa 

• 

Pin 1 
Designator 

67 B6 B4 

6a 65 63 

810 

B12 

614 

Ao 

A2 

A4 

A6 

A9 All A13 

Al0 A12 A14 

6 C D 

PLCC 
TOP VIEW 

B2 Bo EN6 

61 ENA FTA8 

G68-1 

A15 Vee C16 

ClK GND 

E F 

PGA 
TOP VIEW 

11.4 

P 

G 

RSl 12 10 

RSo 11 Co Fo 

F2 Fl 

F4 F3 

Fe F5 

Fa F7 

FlO Fe 

F12 Fll 

F14 F13 

~ OVF OE F15 

Z ENF FTF 

H J K l 
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IDT7381. IDT7383 
16-BIT CMOS CASCADABLE ALU 

A9 

Al0 

All 

A12 

A13 

A14 

A1S 

ClK 

Vee 

GND 

C16 

GND* 

N 

Z 

OVF 

ENF 

FTF 

IDT7383 

Iw lO .",. CO) C\I ...... 0 m co f'o... <0 

o U::u::U::u::U:: u::u.u.u.u. 

11 

10 89 

09 811 

08 813 

07 815 

06 A1 

05 A3 

04 As 

03 A7 

02 As 

• 

Pin 1 
Designator 

87 86 

8s 85 

810 

812 

814 

Ao 

A2 

A4 

A6 

A9 All 

A10 A12 

8 C 

84 

83 

A13 

A14 

D 

PlCC 
TOP VIEW 

82 80 EN8 

81 ENA FTAE 

G68-1 

A15 Vee 

ClK GND 

E F 

PGA 
TOP VIEW 

11.4 

C16 

GND 

G 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

14 12 

13 11 

N OVF 

Z ENF 

H J 

10 

Co 

F2 

F4 

Fa 

Fs 

F10 

F12 

F14 

OE 

FTF 

87 

86 

8s 

84 

83 

82 

81 

80 

ENA 

EN8 

FTA8 

14 

13 

12 

11 

10 

Co 

2525 drw 05 

Fa 

F1 

F3 

F5 

F7 

F9 

F11 

F13 

F15 
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IDT7381,IDT7383 
16-BIT CMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1017383 

A9 B7 
A10 • Pin 1 Be 
A11 Designator Bs 
A12 B4 
A13 B3 
A14 B2 
A15 B1 

ClK 7383 Bo 
Vee 

F68-2 
ENA 

GND 51 ENB 
C16 FTAB 

GND 14 
N 13 
Z 12 

OVF 11 
ENF 10 
FTF Co 

I~ "' '" '" '" - ~~Lfat~ Lf. .t ,r ~ .I 
0 

.I .I .I U:U: u.. 
2525 drw21 

FINE PITCH FLATPACK 
TOP VIEW 
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IDT7381, IDT7383 
16-BIT CMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 

IDT7381 AND IDT7383 PIN DESCRIPTION 

Pin Name 1/0 Description 

Ao-A15 I Sixteen-bit data input port. 

Bo- B15 I Sixteen-bit data input port. 

ENA I Register enable for the A input port; active low pin. 

ENB I Register enable for the B input port; active low pin. 

FTAB I Flow-through control pin. When this pin is high, both register A and B are transparent. 

Fo - F15 0 Sixteen-bit data output port. 

ENF I Register enable for the F output port; active low pin. 

FTF I Flow-through control pin. When this pin is high, the F register is transparent. 

ClK I Clock input. 

OE I Output enable control pin. When this pin is high, the output port F is in a high impedance state. When low, the output 
port F is active. 

Co I Carry input. This pin receives arithmetic carries from less significant AlU components in a cascade 
configuration. 

C16 0 Carry output. This pin produces arithmetic carries to more significant AlU components in a cascaded 
configuration. 

OVF 0 This pin indicates a two's complement arithmetic overflow, when high. 

Z 0 This pin indicates a zero output result, when high. 

Vee Power supply pin, 5V. 

GND Ground pin, OV. There are two ground pins on the IDT7383. 
2525 tbl 01 

IDT7381 PINS 
Pin Name I/O Description 

RSo- RS1 I Two control pins used to select input operands for the Rand S multiplexers. 

10- 12 I Three control pins to select the AlU function performed. 

P 0 Indicates the carry propagate output state to the AlU. 

G 0 Indicates the carry generate output state to the ALU. 
2525 tbl 02 

IDT7383 PINS 
Pin Name 1/0 Description 

10 -14 I Five control pins to select the AlU function performed. 

N 0 The sign bit of an ALU operation. 

2525 tbl 05 

IDT7381 RAND S MUX TABLE IDT7381 ALU FUNCTION TABLE 
RS1 RSo R Mux SMux 12 11 10 Function 

0 0 A F 0 0 0 F=O 

0 1 A 0 0 0 1 F=R+S+Co 

1 0 0 B 0 1 0 F=R+S+Co 

1 1 A B 0 1 1 F=R+S+Co 
2525 tbl 03 1 0 0 F = R xorS 

1 0 1 F = R or S 

1 1 0 F = Rand S 

1 1 1 F = all1's 

2525 tbl 04 
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IDT7381,IDT7383 
16-BIT CMOS CASCADABLE ALU 

IDT7383 ALU FUNCTION TABLE 
14 13 12 11 10 Function 

0 0 0 0 0 F=A+B+Co 

0 0 0 0 1 F =A or B 

0 0 0 1 0 F=A+B+Co 

0 0 0 1 1 F=A+B+Co 

0 0 1 0 0 F=A+Co 

0 0 1 0 1 F =A or F 

0 0 1 1 0 F=A-1 +Co 

0 0 1 1 1 F=A+Co 

0 1 0 0 0 F=A+F+Co 

0 1 0 0 1 F= Aor F 

0 1 0 1 0 F=A+F+Co 

0 1 0 1 1 F=A+F+Co 

0 1 1 0 0 F=F+B+Co 

0 1 1 0 1 F=A or B 

0 1 1 1 0 F=F+B+Co 

0 1 1 1 1 F=F+B+Co 

1 0 0 0 0 F =Axor B 

1 0 0 0 1 F=AandB 

1 0 0 1 0 F =Aand B 

1 0 0 1 1 F = A xnor B 

1 0 1 0 0 F = Axor F 

1 0 1 0 1 F = A and F 

1 0 1 1 0 F =Aand F 

1 0 1 1 1 F = a1l1's + Co 

1 1 0 0 0 F=B+Co 

1 1 0 0 1 F= A and B 

1 1 0 1 0 F=B+Co 

1 1 0 1 1 F=B-1 +Co 

1 1 1 0 0 F=F+Co 

1 1 1 0 1 F = Aor B 

1 1 1 1 0 F=F-1+Co 

1 1 1 1 1 F=F+Co 
25251bl00 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -0.5 to -0.5 to V 
with Respect Vec + 0.5 Vec+0.5 
to Ground 

Vce Power Supply -0.5 to +7.0 -0.5 to +7.0 V 
Voltage 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output Current 50 50 mA 

NOTE: 25251b1 07 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. Under no 
circumstances should an input of an 1/0 Pin be greater than Vcc +O.5V. 

CAPACITANCE (TA= +25°C, f= 1.0MHz) 

Symbol Parameter(1) Conditions Pkg. Typ. Unit 

CIN Input Capacitance VIN=OV PGA 10 pF 

Flatpack 2.5 

PLCC 5 

COUT Output Capacitance VOUT=OV PGA 12 pF 

Flatpack 4 

PLCC 7 

NOTE: 25251b1 09 

1. This parameter is sampled at initial characterization and is not production 
tested. 

11.4 6 
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IDT7381,IDT7383 
16-BIT CMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
Commercial: TA = O°C to +70°C, Vcc = 5.0V + 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V + 10% - -

Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. Unit 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - - V 

VIL Input LOW Level Guaranteed Logic LOW Level - - O.S V 

IIH Input HIGH Current Vce= Max., VIN = 2.7V - - 10 !lA 
IlL Input LOW Current Vcc = Max., VIN = 0.5V - - -10 ILA 
10stO} Short Circuit Current Vec = Max., Your = GND -20 - -100 rnA 

10l Off State (High Impedance) Vce= Max. Vo= 0.5V - -0.1 -20 !lA 
Output Current Vo=2.7V - -0.1 20 

VOH Output HIGH Voltage Vec=Min. 10H =-4mA 2.4 - - V 

VIN = VIH or VIL 

VOL Output LOW Voltage Vec=Min. 10L = 4rnA MIL. - - 0.5 V 

VIN = VIH or VIL IOL = SmA COM'L. 

NOTES: 2525 tbl 08 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = S.OV. +25°C ambient and maximum loading. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

11.4 7 



IDT7381,IDT7383 
16-BIT CMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

POWER SUPPLY CHARACTERISTICS 
Commercial' TA = O°C to +70°C Vcc = 5 OV + 5%' Military' TA = -55°C to +125°C Vcc = 5 OV + 10% , - , , -

Symbol Parameter Test Conditions(1) Min. Typ'<") 

Icc Quiescent Power Supply Current Vce = Max. COM'L. - 2 
VIN =GND or Vee MIL. - 2 

t.lcc(3) Quiescent Power Supply Current Vcc = Max. COM'L. - 0.5 
TTL Input HIGH VIN= 3.4V MIL. - 0.5 

lecD(') Dynamic Power Supply Current Vee = Max. COM'L - 15 
Outputs disabled 
VIN = GND or Vee MIL. - 15 
Mode: FT AB = FTF = 1 

leeD1 Dynamic Power Supply Current Vee = Max. COM'L. - 20 
Outputs Disabled 
All Dala Inputs Disabled 
Ii = 10MHz, lep = 10MHz MIL. - 20 
50% Duty Cycle 
VIL = GND, VIH = Vee 
Mode: FTAB = FTF = 1 

leeD2(6) Dynamic Power Supply Current Vee = Max. COM'L. - 40 
Outputs Enabled. (CL = 50pF) 
All Data Inputs Sw itching 
Ii = 10MHz, tcp = 10MHz MIL. - 40 
50% Duty Cycle 
VIL = GND, V,H = Vee 
Mode: FTAB = FTF = 1 

le(7) Total Power Supply Current Vee = Max. Outputs COM'L. - 22 
VIN = GND or Vee Disabled MIL. - 22 
All Data Inputs Switching 
11= 10MHz, lep = 10MHz Outputs COM'L. - 42 
50% Duty Cycle Enabled MIL. - 42 

NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived from ICCD1 for use in Total Power Supply calculations. 
5. Total power supply current is calculated as follows: 

Ic = IQUIESCENT + IINPUTS + IDYNAMIC 
Ic = Icc + t.lcc DHNT + ICCD (fcp + fiNi) 
Icc = Quiescent Current 
t.lcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT= Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
Ni = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

6. This parameter is not production tested but is an indicator of the power dissipated w~h outputs loaded. 
7. Values for these conditions are examples of the Ic formula in note 5 above. These are guaranteed but not tested. 

11.4 

Max. Unit 

6 rnA 
10 

1.0 mAl 
1.5 input 

48 IJ.A/ 
MHz 

60 

33 mA 

40 

60 mA 

80 

39 mA 
50 

76 mA 
90 

25251b110 
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IDT7381, IDT7383 
16-BITCMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS - COMMERCIAL (Vee = 5V + 5%, TA= O°C to +70°C) -
Maximum Combinational Propagation Delays 

IDT7381L16 IDT7381L20 IDT7381L25 
IDT7383l16 IDT7383L20 IDT7383L25 

From Input Fo-15 P,G,N Z,OVF C16 Fo-15 P,G,N Z,OVF C16 Fo-15 P, G, N Z,OVF C16 Unit 

FTAB = 0, FTF = 0 

CLK 10 16 16 16 11 20 20 20 13 22 26 22 ns 
Co - - 13 13 - - 14 14 - - 16 16 ns 
10-4, RSo, RS1(1) - 14 18 14 - 18 20 18 - 22 22 -22 ns 
FTAB = 0, FTF = 1 

CLK 16 16 16 16 20 20 20 20 27 22 26 22 ns 
Co 14 - 13 13 18 - 14 14 22 - 16 16 ns 
10-4, RSo, RS1 (1) 18 14 18 14 20 18 20 18 22 22 22 22 ns 

FTAB = 1, FTF=O 

Ao-A15,80-815 - 14 16 15 - 16 20 17 - 18 25 22 ns 
CLK 10 - - - 11 - - - 13 - - - ns 

Co - - 13 13 - - 14 14 - - 16 16 ns 
10-4, RSo, RS1 (1) - 14 18 14 - 18 20 18 - 22 22 22 ns 
FTAB=l,FTF=1 

Ao-A15,80-815 16 14 16 15 20 16 20 17 26 18 25 22 ns 
Co 14 - 13 13 18 - 14 14 22 - 16 16 ns 
10-4, RSo, RS1 (1) 18 14 18 14 20 18 20 18 22 22 22 22 ns 

2525 tb 11 

Maximum Combinational Propagation Delays 

IDT7381L3O IDT7381L40 IDT7381L55 
IDT7383L3O IDT7383L40 IDT7383L55 

From Input Fo-15 P, G, N Z,OVF C16 Fo-15 P,G,N Z,OVF C16 Fo-15 P, G, N Z,OVF C16 Unit 

FTAB = 0, FTF = 0 

CLK 20 28 30 28 26 30 44 32 32 38 53 36 ns 
Co - - 20 20 - - 28 20 - - 34 22 ns 
10-4, RSo, RS1(1) - 28 28 28 - 32 34 35 - 42 42 42 ns 
FTAB = 0, FTF = 1 

CLK 33 28 30 28 46 30 44 32 56 38 53 36 ns 
Co 28 - 20 20 30 - 28 20 37 - 34 22 ns 
10-4, RSo, RS1(1) 28 28 28 28 40 32 34 35 55 42 42 42 ns 
FTAB = 1, FTF=O 

Ao-A15, Bo-B15 - 24 30 28 - 30 40 32 - 36 46 37 ns 
CLK 19 - - - 26 - - - 32 - - - ns 
Co - - 20 20 - - 28 20 - - 34 22 . ns 
10-4, RSo, RS1(1) - 28 28 28 - 32 34 35 - 42 42 42 ns 
FTAB = 1, FTF= 1 

Ao-A15, Bo-B15 32 24 30 28 40 30 40 32 55 36 46 37 ns 
Co 28 - 20 20 30 - 28 20 37 - 34 22 ns 
10-4, RSo, RS1(1) 28 28 28 28 40 32 34 35 55 42 42 42 ns 

2525tb 12 
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IDT7381, IDT7383 
16-BIT CMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS - COMMERCIAL (Vee = 5V ± 5%, TA = O°C to +70°C) - (Cont'd.) 

Minimum Set-up and Hold Times Relative to Clock (CLK) 

IDT7381L 16 IDT7381L20 IDT7381L25 IDT7381L30 IDT7381L40 IDT7381L55 
IDT7383L16 IDT7383L20 IDT7383L25 IDT7383L30 IDT7383L40 IDT7383L55 

Input Set-up Hold Set-up Hold Set-up Hold Set-up Hold Set-up Hold Set-up Hold Unit 

FTAB = 0, FTF = X 

Ao-A15,80-815 4 0 5 0 6 0 6 0 6 0 8 0 ns 

Co (2) 9 0 12 0 16 0 16 0 16 0 21 0 ns 

10-4, RSo, RS1 (1)(2) 11 0 15 0 24 0 29 0 32 0 44 0 ns 

ENA, EN8, ENF 4 0 5 0 6 0 6 0 6 0 8 0 ns 

FTAB= 1, FTF= 0 

Ao-A15, 80-815 10 0 14 0 16 0 25 0 28 0 35 0 ns 

Co 9 0 12 0 16 0 16 0 16 0 21 0 ns 

10-4, RSo, RS1 (1) 11 0 15 0 24 0 29 0 32 0 44 0 ns 

ENF 4 0 5 0 6 0 6 0 6 0 8 0 ns 

25251b113 

Minimum Clock Cycle Times and Pulse Widths 

IDT7381L16 IDT7381L20 IDT7381L25 IDT7381L30 IDT7381L40 IDT7381L55 
Parameter IDT7383L16 IDT7383L20 IDT7383L25 IDT7383L30 IDT7383L40 IDT7383L55 Unit 

Clock LOW Time 5 5 6 8 10 14 ns 

Clock HIGH Time 5 5 6 8 10 14 ns 

Clock Period 16 18 20 25 34 43 ns 

25251b114 

Maximum Output Enable/Disable Times 

IDT7381L16 IDT7381L20 IDT7381L25 IDT7381L30 IDT7381L40 1DT7381L55 
Parameter 1DT7383L16 IDT7383L20 IDT7383L25 IDT7383L30 IDT7383L40 IDT7383L55 Unit 

Enable Time 7 8 10 15 18 20 ns 

Disable Time 7 8 10 15 18 20 ns 

NOTES: 25251b115 

1. For 10T7381, pins 10 - 12. RSo. RSI apply. For IOT7383, pins 10 - 14 apply. 
2. Only for FTF = O. 
3. Minimum propagation delays are not production tested but guaranteed to be greater than or equal to 3ns. 

m 
11.4 10 



1017381,1017383 
16-BIT CMOS CASCAOABLE ALU MILITARY ANO COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS - MILITARY (Vee = 5V + 10% TA = -55°C to + 125°C) - , 
Maximum Combinational Propagation Delays 

IDT7381L20 IDT7381L25 IDT7381L30 
IDT7383L20 IDT7383L25 IDT7383L30 

From Input F0-15 P,G,N Z,OVF C16 F0-15 P,G,N Z,OVF C16 F0-15 P, G, N Z,OVF C16 Unit 

FTAB=O,FTF=O 

ClK 11 20 20 20 14 24 24 24 26 28 34 28 ns 
Co - - 14 14 - - 18 18 - - 22 22 ns 
10-4, RSo, RS1 (1) - 18 20 18 - 22 24 22 - 28 28 28 ns 
FTAB =0, FTF=1 

ClK 20 20 20 20 25 24 24 24 34 28 34 28 ns 
Co 18 - 14 14 21 - 18 18 26 - 22 22 ns 
10-4, RSo, RS1 (1) 20 18 20 18 25 22 24 22 30 28 28 28 ns 

FTAB=1,FTF=0 
Ao-A15, Bo-B15 - 16 20 17 - 20 25 22 - 28 28 28 ns 
ClK 11' - - - 14 - - - 26 - - - ns 

Co - - 14 14 - - 18 18 - - 22 22 ns 
10-4, RSo, RS1 (1) - 18 20 18 - 22 24 22 - 28 28 28 ns 
FTAB=1,FTF=1 

Ao-A15, Bo-B15 20 16 20 17 25 22 25 22 30 28 28 28 ns 
Co 18 - 14 14 21 - 18 18 26 - 22 22 ns 
10-4, RSo, RS1 (1) 20 18 20 18 25 22 24 22 30 28 28 28 ns 

25251b 16 

Maximum Combinational Propagation Delays 

IDT7381L35 IDT7381L45 IDT7381l65 
IDT7383L35 IDT7383L45 IDT7383L65 

From Input F0-15 P,G,N Z,OVF C16 FO-15 P,G,N Z,OVF C16 FO-15 P, G, N Z, ovFj C16 Unit 

FT AB = 0, FTF = 0 

ClK 27 32 45 32 28 34 50 34 37 44 63 45 ns 
Co - - 30 23 - - 32 23 - - 42 25 ns 
10-4, RSo, RS1 (1) - 34 34 34 - 38 38 38 - 48 48 48 ns 
FlAB =0, FTF= 1 

ClK 45 32 40 32 56 34 50 34 68 44 63 45 ns 
Co 30 - 30 23 32 - 32 23 42 - 42 25 ns 
10-4, RSo, RS1 (1) 40 34 34 34 46 38 38 38 66 48 48 48 ns 
FTAB=1,FTF=0 

Ao-A15, 80-815 - 30 35 32 - 32 46 36 - 44 56 44 ns 
ClK 27 - - - 28 - - - 37 - - - ns 
Co - - 30 23 - - 32 23 - - 42 25 ns 
10-4, RSo, RS1 (1) - 34 34 34 - 38 38 38 - 48 48 48 ns 
FTAB = 1, FTF = 1 

Ao-A15, 80-B15 40 30 30 32 45 32 46 36 65 44 56 44 ns 
Co 30 - 30 23 32 - 32 23 42 - 42 25 ns 
10-4, RSo, RS1 (1) 40 34 34 34 46 38 38 38 66 48 48 48 ns 

2525 tb 17 
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IDT7381,IDT7383 
16-BIT CMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS - MILITARY (Vee = SV ± 10%, TA = -SsoC to +12S°C) - (Cont'd) 

Minimum Set-up and Hold Times Relative to Clock (CLK) 

IDT7381L20 IDT7381L25 IDT7381L30 IDT7381L35 IDT7381L45 IDT7381L65 
IDT7383L20 IDT7383L25 IDT7383L30 IDT7383L35 IDT7383L45 IDT7383L65 

Input Set-up Hold Set-up Hold Set-up Hold Set-up Hold Set-up Hold Set-up Hold Unit 

FTAB = 0, FTF = X 

Ao-A15, Bo-B15 6 0 7 0 8 0 8 0 8 0 10 0 ns 

Co (2) 12 0 14 0 18 0 19 0 20 0 25 0 ns 

1D--4, RSo, RS1 (1) (2) 15 0 19 0 30 0 32 0 36 0 50 0 ns 

ENA, ENB, ENF 6 0 7 0 8 0 8 0 8 0 10 0 ns 

FTAB = 1, FTF= 0 

Ao-A15, Bo-B15 14 0 14 0 27 0 30 0 33 0 43 0 ns 

Co 12 0 14 0 18 0 19 0 20 0 25 0 ns 

10-4, RSo, RS1 (1) 15 0 19 0 30 0 34 0 36 0 50 0 ns 

ENF 6 0 7 0 8 0 8 0 8 0 10 0 ns 
2525 tbllS 

Minimum Clock Cycle Times and Pulse Widths 

IDT7381L20 IDT7381L25 IDT7381L30 IDT7381L35 IDT7381L45 IDT7381L65 
Parameter IDT7383L20 IDT7383L25 IDT7383L30 IDT7383L35 IDT7383L45 IDT7383L65 Unit 

Clock LOW Time 6 8 12 13 15 20 ns 

Clock HIGH Time 6 8 12 13 15 20 ns 

Clock Period 20 20 26 30 38 52 ns 
2525 tbl19 

Maximum Output Enable/Disable Times 

1DT7381L20 IDT7381L25 IDT7381L30 IDT7381L35 IDT7381L45 IDT7381L65 
Parameter IDT7383L20 IDT7383L25 IDT7383L30 IDT7383L35 IDT7383L45 IDT7383L65 Unit 

Enable Time 12 14 18 19 20 22 ns 

Disable Time 12 14 18 19 20 22 ns 

NOTES: 2525 Ibl 20 

1. For IDT7381, pins 10 - 12, RSo, RSl apply. For IDT7383, pins 10 - 14 apply. 
2. Only for FTF = O. 
3. Minimum propagation delays are not production tested but guaranteed to be greater than or equal to 3ns. 

m 
11.4 12 



1017381,1017383 
16-BIT CMOS CASCAOABlE AlU 

WAVEFORMS FOR FTAB = 0, FTF = X 

T1 

ClK J "" / 
Set-up 1 

A0-15 
DATA 11 

B0-15 

Set-up 

Co DATAl DATA 2 

Set-up 

10-4, 
DATA 1 DATA 2 

RS0-1 

ENA,ENB DATA 1 
ENF 

Enable: 
F0-15 

(FTF =0) 

Pro .3: 
Prop. 2 

Pro .1 

F0-15 Enable: 

(FTf= 1) 

Prop. 2 

P,G 

Z,OVF 

C16 

Prop. 1: Propagation delay with respect to the ClK. 
Prop. 2: Propagation delay with respect to 10-4, RS0-2. 
Prop. 3: Propagation delay with respect to CO. 

Hold 

Prop. 1 

11.4 

MILITARY ANO COMMERCIAL TEMPERATURE RANGES 

T2 

"" I ~ 

DATA3 : 

DATA 3 

Disable 

Result 

Disable 

Result 

Result 

Result 

Result 

2525 drw 07 

13 



10T7381,10T7383 
16-BIT CMOS CASCAOABLE ALU 

WAVEFORMS FOR FTAB = 1, FTF = X 

ClK~ 
(FTF= 0) : 

Ao-15------~--------------_.. 
DATA 1 

Bo-15----__ ~--------------~ 

Co DATA 1 

RSo-1 ---~--....../ 

ENF DATA 1 

OE 

Fo-15 

(FTF = 0) 

Fo-15 

(FTF= 1) 

P,G 

Z,OVF 

C16 

Prop. 1: Propagation delay with respect to the ClK. 
Prop. 2: Propagation delay with respect to 10-4, RSo-2. 
Prop. 3: Propagation delay with respect to Co. 
Prop. 4: Propagation delay with respect to A, B. 

MILITARY ANO COMMERCIAL TEMPERATURE RANGES 

"'-
Disable 

Result 

Disable 

Result 

Result 

Result 

Result 

2525 drw 08 
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IDT7381, IDT7383 
16·BIT CMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PROPAGATION DELAY CALCULATIONS FOR TWO IDT7381n383s 
To Output To Set PUT Time 

From Input Fa-1S Flags (2) Relative to Clock (ClK) 

FTAB=O,FTF=O 
ClK As in 16·bit case (Clk ~ C16) + (Co ~ flag) .... 
Co .... (Co ~ C16) + (Co ~ flag) (Co ~ C1S) + (Co set-up time) 
10-4, RSO-1 (1) .... (10-4, RS0-1 ~ C1S) + (Co ~ flag) (10-4, RS0-1 ~ C16) + (Co set-up time) 
AO-1S, BO-1S ... . .... As in 16·bit case 
ENA, ENB,ENF " .. . ... As in 16·bit case 

FTAB = 0, FTF = 1 
ClK (Clk ~ C16) + (Co ~ F0-1S) (Clk ~ C16) + (Co ~ flag) .... 
Co (Co ~ C16) + (Co ~ FO-1S) (Co ~ C16) + (Co ~ flag) (Co ~ C16) + (Co set-up time) 
10-4, RSO-1 (1) (10-4, RS0-1 ~ C16) + (Co ~ F0-1S) (10-4, RS0-1 ~ C16) + (Co ~ flag) (10-4, RS0-1 ~ C16) + (Co set-up time) 
AO-1S, BO-1s ... . .... As in 16·bit case 
ENA, ENB,ENF ... . .... As in 16-bit case 

FTAB=1,FTF=0 
ClK As in 16·bit case ... . .... 
Co ., .. (CO~C1S) + (Co~flag) (Co ~ C16) + (Co set-up time) 
10-4, RSO-1 (1) .... (10-4, RSO-1 ~ C16) + (Co ~ flag) (10-4, RS0-1 ~ C16) + (Co set-up time) 
Ao - 1S, Bo -1S .. , . (AO-1S, B0-1S ~ C16) + (Co ~ flag) As in 16·bit case 

ENA, ENB,ENF .. , . . ... As in 16·bit case 

FTAB = 0, FTF = 1 
ClK Don't care condition Don't care condition .... 
Co (CO~C16) + (Co~ F0-1S) (Co ~ C16) + (Co ~ flag) .... 
10-4, RSO-1 (1) (10-4, RSO-1 ~ C16) + (Co ~ F0-1S) (10-4, RSO-1 ~ C16) + (Co ~ flag) ., .. 
AO-1S, BO-1S (A0-1S, B0-1S ~ C16) + (Co ~ F0-1s) (A0-1S, B0-1S ~ C1S) + (Co ~ flag) .... 
ENA, ENB,ENF ... . ... . .... 

NOTES: 2525 tbl22 

1. For IDT73~1 ,.pins 10-2, RSo-2apply. For IDT7383, pins 10-4 apply. 
2. Flags are P, G, OVF, Z, C16 for IDT7381. Flags are N, OVF, Z C16 for IDT7383. 
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IDT7381,IDT7383 
16-BIT CMOS CASCADABLE ALU 

CASCADING THE IDT7381/3 
Some applications require 32-bit or wider input operands. 

Cascading is the hardware solution. It provides a high speed 
alternative in handling more than 16-bit wide operands. 

This section is divided in three parts: 
1. Cascading the IDT7381 
2. Cascading the IDT7383 
3. Time delay considerations 

1. Cascading the IDT7381 
Cascading to 32-bitwide operands takes only two IDT7381 s 

and no external hardware. However, cascading to data widths 
greater than 32-bit can be done in two ways: without external 
hardware (slow method) or by using a carry look ahead 
generator like FCT182 (fast method). 

a) Cascading the IDT7381 without a carry-look-ahead gen­
erator: (Figures 1 and 2) 

1. Connect the C16 output of the least significant device 
into the Co input of the next most significant device. 

2. Common lines to all devices are: RS0-1, 10-2, Clk, 
FTF, FTAB, ENA, ENB, ENF. 

3. Take OVF, C16, P, IT ofthe most significant device as 
valid. 

4. The system's zero flag (Z) is obtained by ANDing all 
zero flag results. 

b) Cascading three or more IDT7381s with carry-Iook­
ahead (CLA) generator: (Figure 3) 

1. Connect the P and IT outputs of each device to the 
CLA generator's corresponding inputs. 

2. Take the CLA generator outputs into the Co inputs of 
each device (except for the least significant one). 

3. Common lines to all devices are: RS0-1, 10-2, Clk, 
FTF, FTAB, ENA, ENB, ENF. 

4. Take OVF, C16, P, IT of the most significant device as 
valid. 

5. Carry-in to the system should be connected to the Co 
input of the least significant device and also to the 
CLA generator. 

2. Cascading the IDT7383 
(Figures 4 and 5) 

1. Connect the C16 output ofthe least significant device 
into the Co input of the next most significant device. 

2. Common lines to all devices are: 10-4, Clk, FTF, 
FTAB, ENA, ENB, ENF. 

3. Take OVF, C16, N of the most significant device as 
valid. 

4. The system's zero flag (Z) is obtained by ANDing all 
zero flag results. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

3. Time Delay Considerations 
Once cascading has taken place, time delays may become 

critical in high performance systems. Our main interest here 
is focused on "propagation delays", i.e. calculating the time 
required for an input signal to propagate through several 
cascaded devices up to a specific output in another device 
within the cascaded system. 

Propagation Delay 
The propagation delay for two devices between the input 

and output of interest (input to output delay) is done as follows: 
1. Calculate delay between the input and C16 in the first 

device. 
2. Calculate delay between Co and the output in the 

second device. 
3. Add both results. 

The following table is an example on how to build a 
propagation delay table for all inputs in a 32-bit 1DT7381/3 
cascaded system. 

Propagation delay calculations can be extended to n­
cascaded devices as the sum of the delays in all devices 
between the input and output of interest. That is: 

(Input)1 ---t (C16)1 = t1 

(CO)i ---t (C16)i = ti 

(CO)i + 1 ---t (C16)i + 1 = ti + 1 

(CO)n ---t(Output)n= tn 

Where the subscript i denotes the device number and the 
arrow (---t) represents the delay in between. Notice that i + 1 
is the immediate upper device from device i. Adding the 
delays ti we get: 

Propagation delay = t1 + t2 + .. , + ti + ti + 1 + ... + tn 

Total Delay 
As seen from Figure 10, the propagation delay is within the 

IDT7381/3 devices only. A complete analysis should also 
include the delay associated with the transmission line Li 
(which depends on the line length and its impedance). This 
line delay should then be added to the propagation delay to 
obtain the total delay for the cascaded system: 

Total delay = Propagation delay + Transmission line delay 

11.4 16 
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IDT7381, IDT7383 
16-BIT CMOS CASCADABLE ALU' MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AO-15 BO-15 

G---r--...., 11 RS0-1 

p------I IDT7381 Clk, I 0-2, ENA, ENB 
ENF, FTF, FTAB 

C16 
OVF ------I 
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A32-47 B32-47 
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Z 
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Figure 1. Cascading Two IDT7381 s to 32 Bits 
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Figure 2. Cascading Three IDT7381 s to 48 Bits Wide 
without a Carry-Iookahead Generator 
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Figure 3. Cascading Three IDT7381s to 48 Bits Wide 
with a Carry·lookahead Generator 
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IDT7381,IDT7383 
16-BIT CMOS CASCADABLE ALU 

Al6--31 Bl6-31 

N------I 
C16~-----1 

OVF~----I 

Z 

1017383 

Fl6-31 

A32-47 B32-47 

N------I 
C16~-----f 

OVF------I 
Z 

F32-47 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Ao-15 Bo-15 

Fo-15 

Figure 4. Cascading Two IDT7383s to 32 Bits 

Al6--31 Bl6--31 Ao-15 

F16-31 

Figure 5. Cascading Three IDT7383s to 48 Bits 
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IDT7381, 1DT7383 
16-BIT CMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

..t--.--..... -CLK 

F16-31 Fo-15 

Figure 6. 32-Bit Configuration for FT AB = 0, FTF = 0 

14---.... -CLK 

F16-31 Fo-15 2525 drw 16 

Figure 7. 32-Bit Configuration for FTAB = 0, FTF = 1 
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IOT7381,10T7383 
16-BIT CMOS CASCAOABLE ALU 

Al6-31 

16 
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Fl6-31 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 

616-31 

16 
Ao-15 

16 

Figure 8. 32-Bit Configuration for FTAB = 1, FTF = 0 
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Figure 9. 32-Bit Configuration for FTAB = 1, FTF = 1 
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IDT7381, IDT7383 
16-BIT CMOS CASCADABLE ALU MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Do INPUT 

D1 

Dn 
OUTPUT .----1 -t1-

-t2-

-In- 2525 drw 19 

Figure 10. Propagation Delay = t1 + t2 + ... + tn N-Cascaded Devices 

AC TEST CONDITIONS 
Input Pulse Levels GNDto 3.0V 

Input Rise/Fall Times 1V/ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 1 
2525 tbl21 
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IDT7381,IDT7383 
16-BIT CMOS CASCADABLE ALU 

TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUITS FOR ALL OUTPUTS 

Vee ()--47.0V 

5000 

VOUT 

1-+<:>+-....... ---1 D. U. T. H-<H_---+ 

RT 
50pF 5000 

ICL 
2525 drw09 

SET-UP, HOLD AND RELEASE TIMES 
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INPUT ~~U 
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ASYNCHRONOUS CO 
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CLEAR 
ETC. 

NTROL r 
SYNCHRONOUS CO 

PRESET 
CLEAR 

CLOCK ENABLE 
ETC. 

~JI 
tsu-

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

~ XXX-= 
3V 
1.5V 
OV 
3V 
1.5V 
OV 

tREM 

-~ 
tH 

H 

XXX-= 

3V 
1.5V 
OV 

3V 
1.5V 
OV 

2525 drw21 

3V 
1.5V 
OV 

,---'-'""'\..t-- VOH 
- 1.5V 

VOL 

3V 

2525 drw 23 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2525 Ink 23 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~1'5V 
1.5V 

'----

ENABLE AND DISABLE TIMES 

NOTES: 

ENABLE 

SWITCH 
OPEN 

DISABLE 

2525 drw22 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 

OV 

2525 drw 24 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH 

2. Pulse Generator for All Pulses: Rate,,; 1.0MHz; tF"; 2.5ns; tR"; 2.5ns 
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IDT7381,IDT7383 
16-BIT CMOS CASCADABLE ALU 

ORDERING INFORMATION 

IDT XXXX 
Device Type 

_ x_ 
Power 

---2QL __ X _ 

Speed Package 
x 

Process! 
Temperature 

~~ 

I 
I 

11.4 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Blank Commercial (O°C to + 70°C) 
B Military (- 55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

J Plastic Leaded Chip Carrier 
G Pin Grid Array 
FF Flatpack (Only IDT7383) 

16 

},~."~ "} 20 25 
25 ~~ Military 30 
40 45 
55 65 

L Low Power 

7381 16·Bit ALU 
7383 16·Bit ALU With 32 Instructions 

2525 dIW20 
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16-BIT TRI-PORT 
BUS EXCHANGER 

IDT73720/A 

Integrated Device Technology. Inc. 

FEATURES: 
• High-speed 16-bit bus exchange for interbus communica­

tion in the following environments: 
- Multi-way interleaving memory 
- Multiplexed address and data busses 

• Direct interface to R3051 family RISChipSet™ 
- R305FM family of integrated RISController'"" CPUs 
- R3721 DRAM controller 

• Data path for read and write operations 
• Low noise 12mA TTL level outputs 
• Bidirectional 3-bus architecture: X, Y, Z 

- One CPU bus: X 
- Two (interleaved or banked) memory busses:Y & Z 
- Each bus can be independently latched 

• Byte control on all three busses 
• Source terminated outputs for low noise and undershoot 

control 
• 68-pin PLCC and aO-pin PQFP package 
• High-performance CMOS technology. 

FUNCTIONAL BLOCK DIAGRAM 

LEXY---+--------------------------~ 

LEYX---+~--r_--------------------~ 

XO:7 

X8:15 

8 8 

OEXU 
8 8 

16 

LEZX---+~--r_--------------------~ 

16 

LEXZ--~----------------------------~ 

DESCRIPTION: 
The IDT73720/A Bus Exchanger is a high speed 16-bit bus 

exchange device intended for inter-bus communication in 
interleaved memory systems and high performance mUlti­
plexed address and data busses. 

The Bus Exchanger is responsible for interfacing between 
the CPU AID bus (CPU address/data bus) and multiple 
memory data busses. 

The 73720/A uses a three bus architecture (X, Y, Z), with 
control signals suitable for simple transfer between the CPU 
bus (X) and either memory bus (Y or Z). The Bus Exchanger 
features independent read and write latches for each memory 
bus, thus supporting a variety of memory strategies. All three 
ports support byte enable to independently enable upper and 
lower bytes. 

Y-WRITE 
LATCH 

16 

OEYL 

>---.-----foIII--~ YO:7 

>--t-.. ...... ..,...-.. Y8:15 

8 
OEYU 

8 (Even Path) 

14------ilt---f--- PATH 

BUS CONTROL ~--+--- T/R 

~--+---OEU 

14-----f--- OE[ 

16 OEZL 

>-tI--r_-fooIII--~ ZO:7 

>----..11---+01.-.. Z8:15 

OEZ!J 
(Odd Path) 

2527 dIW01 

NOTE: Figure 1. 73720 Block Diagram 

1. logic equations for bus control: 
OEXU = TiR' . OEU'; OEXl = T/R' . OEl '; OEYU = T/R. PATH. OEU' 
OEYl =T/R. PATH. OEl';OEZU =T/R. PATH' .OEU'; OEZl =T/R. PATH'. OEL' 

RISChipSet, RISControJler, R305x, R3051. A3052 are trademarks and the IDT logo is a registered trademark of Integrated Device Technology, Inc. 
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IDT737201A 16-BIT TRI-PORT BUS EXCHANGER 

PIN CONFIGURATIONS 
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TOP VIEW 
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ZO 
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10173720 fA 16-BIT TRI-PORT BUS EXCHANGER COMMERCIAL TEMPERATURE RANGE 

PIN DESCRIPTION 
Signal VO DescriDtion 
X(0:15) 1/0 Bidirectional Data Port X. Usually connected to the CPU's AID (Address/Data) bus. 
Y(0:15) 1/0 Bidirectional Data port Y. Connected to the even path or even bank of memory. 

Z(0:15) 1/0 Bidirectional Data port Z. Connected to the odd path or odd bank of memory. 

LEXY I Latch Enable input for V-Write Latch. The V-Write Latch is open when LEXY is HIGH. Data from the X-port 
(CPU) is latched on the HIGH-to-LOW transition ofLEXY 

LEXZ I Latch Enable input for Z-Write Latch. The Z-Write Latch is open when LEXZ is HIGH. Data from the X-port 
(CPU) is latched on the HIGH-to-LOW transition of LEXZ. 

LEYX I Latch Enable input for the V-Read Latch. The V-Read Latch is open when LEYX is HIGH. Data from the even 
path Y is latched on the HIGH-to-LOW transition of LEYX. 

LEZX I Latch Enable input for the Z-Read Latch. The Z-Read Latch is open when LEZX is HIGH. Data from the odd 
path Z is latched on the HIGH-to-LOW transition of LEZX 

PATH I Even/Odd Path Selection. When high, PATH enables data transfer between the X-Port and the V-port (even 
path). When LOW, PATH enables data transfer between the X-Port and the Z-Port (odd path). 

T/R I Transmit/Receive Data. When high, Port X is an input Port and either Port Y or Z is an output Port. When LOW 
Port X is an output Port while Ports Y & Z are input Ports 

OEU I Output Enable for Upper byte. When LOW, the Upper byte of data is transfered to the port specified by PATH in 
the direction specified by T/R . 

OEL I Output Enable for Lower byte. When LOW, the Lower byte of data is transfered to the port specified by PATH in 
the direction specified by TIR . 

2527tbl02 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA=+25°C, F= 1.0MHz) 

Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +125 °C 
Temperature 

PT Power 1.0 1.0 W 
Dissipation 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2527 tbl 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

Symbol Parameter(1) Conditions Max. Unit 
CIN Input Capacitance VIN=OV 8 pF 

COUT Output Capacitance VOUT= OV 12 pF 

NOTE: 2527 tbl 04 

1. This parameter is guaranteed by device characterization, but is not prod­
uction tested. 

TRUTH TABLE 
Path T/R OEU OEL Functionality 

L L L L Z~X (16-bits)-Read Z(1) 

L H L L X-tZ (16 bits)-Write Zll) 

H L L L Y -tX (16-bits)-Read y(2) 

H H L L X-tY (16 bits)-Write y(2) 

X X H H All output buffers are 
disabled 

X X H L Transfer of lower 8 bits 
(0:7) as per PATH & T/R 

X X L H Transfer of upper 8 bits 
(8:15) as per PATH & T/R 

NOTES: 2527 tbl 01 

1. For z .... X and X .... Z transfers, V-port output buffers are tristated. 
2. For V .... X and X .... V transfers, Z-port output buffers are tristated. 

11.5 3 
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IDT737201A 16-BIT TRI-PORT BUS EXCHANGER 

ARCHITECTURE OVERVIEW 
The Bus Exchanger is used to service both read and write 

operations between the CPU and the dual memory busses. It 
includes independent data path elements for reads from and 
writes to each of the memory banks (Y and Z). Data flow 
control is managed by a simple set of control signals, analo­
gous to a simple transceiver. In short, the Bus Exchanger 
allows bidirectional communication between ports X and Y 
and ports X and Z as illustrated in figure 1 . 

The data path elements for each port include: 
Read Latch: Each of the memory ports Y and Z contains a 
transparent latch to capture the contents of the memory bus. 
Each latch features an independent latch enable. 
Write Latch: Each memory port Y and Z contains an indepen­
dent latch to capture data from the CPU bus during writes. 
Each memory port write latch features an independent latch 
enable, allowing write data to be directed to a specific memory 
port without disrupting the other memory port. 

Data Flow Control Signals 

TiR (Transmit/Receive). This signal controls the direction 
of data transfer. A transmit is used for CPU writes, and a 
receive is used for read operations. 

OEU, OEL are the output enable control signals to select 
upper or lower bytes of all three ports. 

Path: The path control signal is used to se,lect between the 
even memory path Y and the odd memory path Z during read 
or write operations. Path selects the memory port to be 
connected to the CPU bus (X-port), and is independent of the 
latch enable signals. Thus, it is possible to transfer data from 
one memory port to the CPU bus (X) while capturing data from 
the other memory port. 

MEMORY READ OPERATIONS 

Latch Mode 

In this mode the read operation consists of two stages. 
During the first stage, the data present at the memory port is 
captured by the read latch for that memory port. During a 
subsequent stage, data is brought from a selected memory 
port to the CPU AID port X by using output enable control. 

The read operation is selected by driving T/R LOW. The 
read is managed using the Path input to select the memory 
port (Y or Z); the LEYXlLEZX enable the data capture into the 
corresponding Read Latch. 

In this way, memory interleaving can be performed. While 
data from one bank is output onto the CPU bus, data on the 
other bank is captured in the other memory port. In the next 
cycle, the Path input is changed, enabling the next data 

COMMERCIAL TEMPERATURE RANGE 

element onto the CPU bus, while the first bank is presented 
with a new data element. 

Transparent Mode 
The Bus Exchanger may be used as a data transceiver by 

leaving all latches open or transparent. 

Memory Write Operations 

Memory write operations also consist of two distinct stages. 
During one stage, the write data is captured into the selected 
memory port write latch. During a later stage, the memory is 
presented on the memory port bus 

The write operation is selected by driving T/R HIGH. Writes 
are thus performed using the Path input to select the memory 
port (Y or Z). The LEXY ILEXZ capture data in the correspond­
ing Write Latch. 

Note that it is possible to utilize the bus exchanger's write 
resources as an additional write buffer, if desired; the CPU 
AID bus can be freed up once the data has been captured by 
the Bus Exchanger. 

APPLICATIONS 

Use as Part of the R3051 Family ChipSet 
Figure 2 shows the use of the Bus Exchanger in a typical 

R3051 based system. 
In write transactions, the R3051 drives data on the CPU 

bus. The latch enables are held open through the entire write; 
thus, the bus exchanger is used like a transceiver. The 
appropriate LEXYILEXZ signal is derived from ALE (Logic 
LOW- indicating thatthe processor is driving data) and the low 
order address bit. The rising edge of Wr from the CPU, ends 
the write operation. 

During read transactions, the memory system is respon­
sible for generating the input control signals to cause data to 
be captured at the memory ports. The memory controller is 
also responsible for acknowledging back to the CPU that the 
data is available, and causing the appropriate path to be 
selected. 

The R3721 DRAM controller for the R3051 family uses the 
transparent latches of the read ports. The R3721 directly 
controls the inputs of the bus exchanger, during both reads 
and writes. Consult the R3721 data sheet for more informa­
tion on these control signals. 

Use in a general 32-bit System 
Figures 3 and 4 illustrate the use of the Bus Exchanger in 

a 32-bit microprocessor based system. Note the reduced pin 
count achieved with the Bus Exchanger. 

11.5 4 



IDT73720 IA16-BIT TRI-PORT BUS EXCHANGER COMMERCIAL TEMPERATURE RANGE 

CIk2xln lOT R3051 FAMILY 
RISController 

ADDRESS/DATA CONTROL 

IDT79R3721 
DRAM 

CONTROLLER 

Figure 2. Bus Exchanger Used in R3051 Family System 

Address 

Data Bus Chip Count = 2 Pin Count = 136 

Address 

Data Bus Chip Count = 8 Pin Count = 160 

Figure 3. CPU System with Transparent Data Path 
(2-way Interleaving) 

2527 drw05 

11.5 

2527 drw04 

Address 

Data Bus Chip Count = 2 Pin Count = 136 

Data Bus Chip Count = 8 Pin Count = 192 

Figure 4. CPU System with Latched Data Path 
(2-way Interleaving) 

2527 drw 06 
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IDT737201A 16-BIT TRI-PORT BUS EXCHANGER COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 5%, TA = O°C to +70°C) 

Symbol Parameter Test Condltions(1) Min. Typ.(2) 

VIH Input HIGH Level 2.0 -
VIL Input LOW Level - -
IiH Input HIGH Current Vee = Max., VIH = 2.7V Inputs only - -

1/0 pins - -
IlL Input LOW Current Vee = Max., VIL = 0.5V Inputs only - -

1/0 pins - -
VIK Clamp Diode Voltage Vee = Min., liN = -18mA - -0.7 
los(3) Short Circuit Current Vee = Max., Va = GND -60 -
VOH Output HIGH Voltage Vee = Min., VIN = VIH or VIL, IOH = -12mA 2.4 3.3 
VOL Output LOW Voltage Vee = Min., VIN = VIH or VIL, 10L = 12mA - 0.3 

VH Input Hysteresis Vee = 5V - 200 
All inputs 

lee Quiescent Power Vee = Max. - 0.2 
Supply Current VIN = GND or Vee 

.1lee Quiescent Power Vee = Max. - 0.5 
Supply Current VIN =3.4 V(4) 

IceD Dynamic Power Vee = Max. - 0.25 
Supply Current(5) VIN = Vee or GND 

Outputs Disabled 
OE=Vee 
One Input Toggling 
50 % Duty Cycle 

Ie Total Power Supply Vee = Max. - 2.7 
Current(6) VIN = Vee or GND 

Outputs Disabled 
50 % Duty Cycle 
OE = Vee 
Ii = 10MHz 
One Bit Toggling 

NOTES: 
1. For cond~ions shown as max. or min., use appropriate Vcc value. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Not more than one output should be shorted at a time. Duration of the short circutt test should not exceed one second. 
4. Per TTL driven input (VIN = 3.4V); all other inputs at Vcc or GND. 
5. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
6. Ic = IQUIESCENT + liN PUTS + IDYNAMIC 

Ic = Icc + II.lcc DHNT + ICCD (fcp/2 + flNI) 
Icc = Quiescent Current 
II.lcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
NI = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megaherz. 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GNDto 3.0V 

5ns 

1.5V 

1.5V 

See Figure 5 

2527 Ibl 06 

11.5 

Max. Unit 

- V 

0.8 V 

5.0 JlA 
5.0 

-5.0 JlA 
-5.0 

-1.2 V 

-200 mA 

- V 
0.5 V 

- mV 

1.5 mA 

2.0 mAl 
Input 

0.5 mAl 
MHz 

6.5 mA 

2527 Ibl 05 
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IDT73720/A16-BIT TRI-PORT BUS EXCHANGER COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Vce = 5.0V ± 5%, TA = 0° to +70°C) 

73720A 73720 

Symbo Parameter Test Conditions(1) Min.(2) Max. Min.(2) Max. Units 

tPLH X to Y & X to Z Latches enabled CL= SOpF 2.0 6.0 2.0 7.S ns 
tPHL RL=SOO Ohms 

tPLH Y to X & Z to X Latches enabled 2.0 6.0 2.0 7.S ns 
tPHL 

tPLH Latch Enable to Y & Z Port LEXYtoY 2.0 7.0 2.0 8.S ns 
tPHL LEXZtoZ 

tPLH Latch Enable to X LEYXtoX 2.0 7.0 2.0 8.S ns 
tPHL LEZXto X 

tPLH Path to X Port Propagation Delay 2.0 7.0 2.0 8.5 ns 
tPHL 

tHZ Y & Z Port Disable Time (TIR, PATH, OEU, OEL)(3) 2.0 8.S 2.0 9.5 ns 

tLZ 

IZH Y & Z Port Enable Time (T/R, PATH, OEU, OEL)(3) 2.0 9.S 2.0 10.S ns 
IZL 

1HZ X-Port DisableTime (TlR, OEU, OEL)(3) 2.0 8.5 2.0 9.S ns 
tLZ 

tZH X-Port Enable Time (T/R, OEU, OEL)(3) 2.0 9.S 2.0 10.S ns 
tzL 

tsu Port to LE Set-up time 2.0 - 2.0 - ns 

tH Port to LE Hold time 1.S - 1.S - ns 

tw LE Pulse Width, HIGH or LOW(2) 3 - 4 - ns 

NOTES: 2527 tbl 07 

1. All timings are referenced to 1.5 V. 
2. Minimum Delay Times, Enable TImes, Disable TImes and Pulse Width are guaranteed by design. but not tested. 
3. Bus turnaround times are guaranteed by design, but not tested. (T/R enable/disable times). 

TEST CIRCUITS AND WAVEFORMS SWITCH POSITION 

Vee '0-. 7.0V Test Switch 

Disable LOW Closed 

soon Enable LOW 

r-----, VIN V OUT All Other Tests Open 

1-+<:>+-...--1 D.U.T. H-o-J. ..... --.. DEFINITIONS: 2527 Ibl 08 

RT 
50pF soon 

TCL +. 2527drw07 

Figure 5. Test Circuit for all outputs 

CL = Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 
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IDT737201A l6-BIT TRI-PORT BUS EXCHANGER 

SET-UP, HOLD AND RELEASE TIMES 

DATA ~~'7""iI7--lJIl---"'tl~~~-= nV 
INPUT - OV 

tsu 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

~~~ -~ 
CLEAR 1.5V 

ETC. - OV 
SYNCHRONOUS CONzztTROL S _ 3V 

- 1.5V 
tsu ""-"""-"""-.30 - OV 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x 

Speed 

2527 drw 08 

r--~ ..... -+-- VOH 
-1.5V 

VOL 

2527 drw 10 

x x 
Package Process! 

Temperature 

COMMERCIAL TEMPERATURE RANGE 

PULSE WIDTH 

WW~'GH"LOW =t ~ 15V PULSE ---- . 

H'GH-lOW"H'GH tw ____ 1.5V 
PULSE 

2527 drw 09 

ENABLE AND DISABLE TIMES 

ENABLE 

NO~~%.~~ SWITCH 
HIGH OPEN 

NOTES: 

DISABLE 
,----3V 

------1.5V 

+-------- OV 

3.5V 

VOL 

VOH 

OV 

2527 drw 11 

1. Diagram shown for input Control Enable-LOW and input Control Disable­
HIGH. 

2. Pulse Generator for All Pulses: Rate s 1.0 MHz; ZO S 500; tF S 2.5ns; tR 
S 2.5ns. 

Rar~i~',"k 
PQF 

Commercial Temperature Range 

68-Pin PLCC 
80-Pin PQFP 

'-----------------i Blank Standard Speed 
A High Speed 

'---------------------i 73720 Bus Exchanger 
2527 drw 12 
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IDT49C460 
32-BIT CMOS IDT49C460A 

~ ERROR DETECTION IDT49C460B 
IDT49C460C 

AND CORRECTION UNIT IDT49C460D 
Integrated Device Technology, Inc. 

FEATURES: 
• Fast 

-IDT49C460E 
-IDT49C460D 
-IDT49C460C 
-IDT49C460B 
-IDT49C460A 
-IDT49C460 

• Low-power CMOS 

Detect 
10ns (max.) 
12ns (max.) 
16ns (max.) 
25ns (max.) 
30ns (max.) 
40ns (max.) 

- Commercial: 95mA (max.) 
- Military: 125mA (max.) 

• Improves system memory reliability 

Correct 
14ns (max.) 
18ns (max.) 
24ns (max.) 
30ns (max.) 
36ns (max.) 
49ns (max.) 

- Corrects all single bit errors, detects all double and some 
triple-bit errors 

• Cascadable 
- Data words up to 64-bits 

• Built-in diagnostics 
- Capable of verifying proper EDC operation via software 

control 
• Simplified byte operations 

- Fast byte writes possible with separate byte enables 
• Functional replacement for 32- and 64-bit configurations of 

the AM29C60 and AM29C660 
• Available in PGA, PLCC and Fine Pitch Flatpack 
• Military product compliant to MIL-STD-883, Class B 
• Standard Military Drawing #5962-88533 

FUNCTIONAL BLOCK DIAGRAM 

IDT49C460E 

DESCRIPTION: 
The IDT49C460s are high-speed, low-power, 32-bit Error 

Detection and Correction Units which generate check bits on 
a 32-bit data field according to a modified Hamming Code and 
correct the data word when check bits are supplied. The 
IDT49C460s are performance-enhanced functional replace­
ments for 32-bitversions of the 2960. When performing a read 
operation from memory, the I DT 49C460s will correct 100% of 
all single bit errors and will detect all double bit errors and 
some triple bit errors. 

The IDT49C460s are easily cascadable to 64-bits. Thirty­
two-bit systems use 7 check bits and 64-bit systems use 8 
check bits. For both configurations, the error syndrome is 
made available. 

The IDT49C460s incorporate two built-in diagnostic modes. 
Both simplify testing by allowing for diagnostic data to be 
entered into the device and to execute system diagnostics 
functions. 

They are fabricated using a CMOS technology designed for 
high-performance and high-reliability. The devices are pack­
aged in a 68-pin ceramic PGA, PLCC and Ceramic Quad 
Flatpack. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B, making it ideally 
suited to military temperature applications demanding the 
highest level of performance and reliability. 

CB0-7CJ--~-r~----------------------------------------~ 

DATAO-31 1S:2I-+-+< 

OE BYTEo-3 e>-+--f-!'J 

LEIN D+-If+-------' 

LEDIAG D---If---------' 
LEoUT/GENERATE D __ .-JL.r----L."l-____ _ 

CORRECT 0-----.., 
CODE 10'.0 D------.., CONTROL 

LOGIC 
DIAG MODE,.o D------~ ____ J------

The IDT logo is a registered trademark of Integrated Device Technology, Inc, 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 11.6 

8 

MUX 

SCO-7 

OEse 

ERROR 
MULTERROR 

2584 drw 01 

AUGUST 1995 

DSC·90'7/8 
1 

m 



IDT49C4601A1B1C1D1E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATIONS 

w 0 
W 

0 0_ 
0 00 
::2: ::2:-

zel el w 
0 w~ <cO 

c 8'~ 
_0 

.,JO ou 

Vee 10 
02 11 
03 12 
04 13 
05 14 
06 15 
07 16 
08 17 

GNO 18 
09 19 

010 20 
011 21 
012 22 
013 23 
014 24 
015 25 
OEl 26 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

~ 
W 

8,Ul uO ~gllret;;re 00 000 

PLCC 
TOPVIEW 

11.6 

",0 
"'Z 
Oel 

OESIGNATES 
PIN 1 FOR 

PLCC ONLY 

024 

023 

022 

021 

020 

D19 

018 

017 

Vee 
016 

OE2 
LEoUT/GENERATE 

CORRECT 
LEolAG 
ERROR 
MULTERROR 

GNO 

2584 drw02 
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IDT49C460/AlB/C/D/E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

iIi IIi 
0 0 0 
0 O~ ::a ::a 9 9 

zC) C)UJ UJ 
0 «0 0 ",0 -« 

°IUJ 888 <Xl " <0 Q °IUJ UJ- _0 
'" '" '" "'Z 

00 -l0 ou uo 0 00 0C) 

1 68 6766 6564 6362 61 

Vee 

1 
60 024 

02 59 023 

03 12 58 022 

04 13 PIN 1 IDENTIFICATION 57 021 

05 14 56 020 

06 15 55 019 

07 16 54 018 

08 17 53 017 

GNO 18 F68 - 2 52 Vee 
09 19 51 016 

010 20 50 OE2 

011 21 49 LEoUT/GENERA TE 

012 22 48 CORRECT 

013 23 47 LEDIAG 

014 24 46 ERROR 

015 25 45 MULTERROR 

OEl 26 44 GNO 

2584 drw 03 

m~~~~~rn~8008ouBo~ 
UUUUUUUuOOOOOOOOOOOOOOOO~ 

FINE PITCH FLATPACK 
TOPVIEW 

III 
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IDT49C46OIA/BICIDIE 
32·BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

53 

025 
027 

02S 
029 

028 
031 

030 
CODE 100 

OE3 

OIAGMOOEo 

CODE 101 
LEIN 

0lAGMOOE1 
Do 

OEo 

01 

PGA 
TOPVIEW 

11.6 

OEsc 
SC7 

SCS 
SC5 

SC4 
SC3 

SC2 
SC1 

SCo 
CBo 

CB1 
CB2 

CB3 
CB4 

CB5 
CBs 
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lOT 49C4601 AlBICIDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Pin Name 110 Description 

DATAo-31 I/O 32 bidirectional data lines provide input to the Data Input Latch and Diagnostic Latch and also receive output from 
the Data Output Latch. DATAo is the LSB; DATA31 is the MSB. 

CBo-7 I Eight check bit input lines input check bits for error detection and also used to input syndrome bits for error 
correction in 64-bit applications. 

LEIN I Latch Enable is for the Data Input Latch. Controls latching of the input data. Data Input Latch and Check Bit Input 
Latch are latched to their previous state when LOW. When HIGH, the Data Input Latch and Check Bit Input Latch 
follow the input data and input check bits. 

LEoUTI A multifunction pin which, when LOW, is in the Check Bit Generate Mode. In this mode, the device generates the 
GENERATE check bits or GENERATE partial check bits specific to the data in the Data Input Latch. The generated check bits 

are placed on the SC outputs. Also, when LOW, the Data Out Latch is latched to its previous state. 

When HIGH, the device is in the Detect or Correct Mode. In this mode, the device detects single and multiple 
errors and generates syndrome bits based upon the contents of the Data Input Latch and Check Bit Input Latch. 
In the Correct Mode, single bit errors are also automatically corrected and the corrected data is placed at the 
inputs of the Data Output Latch. The syndrome result is placed on the SC outputs and indicates in a coded form 
the number of errors and the specific bit-in-error. When HIGH, the Data Output Latch follows the output of the 
Data Input Latch as modified by the correction logic network. In Correct Mode, single bit errors are corrected by 
the network before being loaded into the Data Output Latch. In Detect Mode, the contents of the Data Input Latch 
are passed through the correction network unchanged into the Data Output Latch. The Data Output Latch is 
disabled, with its contents unchanged, if the EDC is in the Generate Mode. 

SCO-7 0 Syndrome Check Bit outputs. Eight outputs which hold the check bits and partial check bits when the EDC is in 
the Generate Mode and will hold the syndrome/partial syndrome bits when the device is in the Detect or Correct 
modes. All are 3-state outputs. 

OEsc I Output Enable-Syndrome Check Bits. In the HIGH condition, the SC outputs are in the high impedance state. 
When LOW, all SC output lines are enabled. 

ERROR 0 In the Detect or Correct Mode, this output will go LOW if one or more data· or check bits contain an error. When 
HIGH, no errors have been detected. This pin is forced HIGH in the Generate Mode. 

MULT 0 In the Detect or Correct Mode, this output will go LOW if two or more bit errors have been detected. A HIGH level 
ERROR indicates that either one or no errors have been detected. This pin is forced HIGH in the Generate Mode. 

CORRECT I The correct input which, when HIGH, allows the correction network to correct any single-bit error in the Data Input 
Latch (by complementing the bit-in-error) before putting it into the Data Output Latch. When LOW, the device will 
drive data directly from the Data Input Latch to the Data Output Latch without correction. 

OEBYTEo-3 I Output Enable-Bytes 0, 1, 2, 3. Data Output Latch. Control the three-state output buffers for each of the four 
bytes of the Data Output Latch. When LOW, they enable the output buffer of the Data Output Latch. When HIGH, 
they force the Data Output Latch buffer into the high impedance mode. One byte of the Data Output Latch is 
easily activated by separately selecting the four enable lines. 

DIAG I Select the proper diagnostic mode. They control the initialization, diagnostic and normal operation of the EDC. 
MODE1,0 

CODE ID1.0 I These two code identification inputs identify the size of the total data word to be processed. The two allowable 
data word sizes are 32 and 64 bits and their respective modified Hamming Codes are deSignated 32/39 and 
64172. Special CODE ID1.o, input 01 is also used to instruct the EDC thalthe signals CODE 101,0, DIAG MODE1,Q 
and CORRECT are to be taken from the Diagnostic Latch rather than from the input control lines. 

LEDIAG I This is the Latch Enable for the Diagnostic Latch. When HIGH, the Diagnostic Latch follows the 32-bit data on the 
input lines, When LOW, the outputs of the Diagnostic Latch are latched to their previous states. The Diagnostic 
Latch holds diagnostic check bits and intemal control signals for CODE 101,0, DIAG MODE1,0 and CORRECT. 

2584 tbt 01 

m 
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IDT49C4601AIBICIDIE 
32-BIT CMOS ERROR DETECnON AND CORRECnON UNIT 

EDC ARCHITECTURE SUMMARY 
The lOT 49C460s are high-performance cascadable EDCs 

used for check bit generation, error detection, error correction 
and diagnostics. The function blocks for this 32-bit device 
consist of the following: 

• Data Input Latch 

• Check Bit Input Latch 

• Check Bit Generation Logic 

• Syndrome Generation Logic 

• Error Detection Logic 

• Error Correction Logic 

• Data Output Latch 

• Diagnostic Latch 

• Control Logic 

DATA INPUT/OUTPUT LATCH 
The Latch Enable Input, LEIN, controls the loading of 32 bits 

of data to the Data In Latch. The data from the DATA lines can 
be loaded in the Diagnostic Latch under control of the 
Diagnostic Latch Enable, LEDIAG, giving check bit information 
in one byte and control information in another byte. The 
Diagnostic Latch is used in the Internal Control Mode or in one 
of the diagnostic modes. The Data Output Latch has buffers 
that place data on the DATA lines. These buffers are split into 
four a-bit buffers, each having their own output enable con­
trols. This feature facilitates byte read and byte modify 
operations. 

CHECK BIT GENERATION LOGIC 
This generates the appropriate check bits for the 32 bits of 

data in the Data Input Latch. The modified Hamming Code is 
the basis for generating the proper check bits. 

SYNDROME GENERATION LOGIC 
In both the Detect and Correct modes, this logic does a 

comparison on the check bits read from memory against the 
newly generated set of check bits produced for the data read 
in from memory. Matching sets of check bits mean no error 
was detected. If there is a mismatch, one or more of the data 
or check bits is in error. Syndrome bits are produced by an 
exclusive-OR of the two sets of check bits. Identical sets of 
check bits mean the syndrome bits will be all zeros. If an error 
results, the syndrome bits can be decoded to determine the 
number of errors and the specific bit-in-error. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ERROR DETECTION LOGIC 
This part of the device decodes the syndrome bits 

generated by the Syndrome Generation Logic. With no errors 
in either the input data or check bits, both the ERROR and 
MUL TERROR outputs are HIGH. ERROR will go low if one 
error is detected. MUL TERROR and ERROR will both go low 
if two or more errors are detected. 

ERROR CORRECTION LOGIC 
In single error cases, this logic complements (corrects) the 

single data bit-in-error. This corrected data is loaded into the 
Data Output Latch, which can then be read onto the bidirec­
tional data lines. If the error is resulting from one of the check 
bits, the correction logic does not place corrected check bits 
on the syndrome/check bit outputs. If the corrected check bits 
are needed, the EDC must be switched to the Generate Mode. 

DATA OUTPUT LATCH AND OUTPUT BUFFERS 
The Data Output Latch is used for storing the result of an 

error correction operation. The latch is loaded from the 
correction logic under control of the Data Output Latch En­
able, LEoUT. The Data Output Latch may also be directly 
loaded from the Data Input Latch in the PASSTHRU mode. 
The Data Output Latch buffer is split into 4 individual buffers 
w~ich can be enabled by OEo-3 separately for reading onto 
the bidirectional data lines. 

DIAGNOSTIC LATCH 
The diagnostic latch is loadable under control of the 

Diagnostic Latch Enable, LEDIAG, from the bidirectional data 
lines. Check bit information is contained in one byte while the 
other byte contains the control information. The Diagnostic 
Latch is used for driving the device when in the Internal Control 
Mode, or for supplying check bits when in one olthe diagnostic 
modes. 

CONTROL LOGIC 
Specifies in which mode the device will be operating in. 

Normal operation is when the control logic is driven by external 
control inputs. In the Internal Control Mode, the control signals 
are read from the Diagnostic Latch. Since LEoUT and 
GENERA TEare controlled by the same pin, the latching action 
(LEoUT from high to low) of the Data Output Latch causes the 
EDC to go into the Generate Mode. 

11.6 6 



IDT49C460/AIB/C/DIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DETAILED PRODUCT DESCRIPTION Diag Diag 
The IDT49C460 EDC units contain the logic necessary to 

generate check bits on 32 bits of data input according to a 
modified Hamming Code. The EDC can compare internally 
generated check bits against those read with the 32-bit data 
to allow correction of any single bit data error and detection of 
all double (and some triple) bit errors. The IDT49C460s can 
be used for 32-bit data words (7 check bits) and 64-bit (8 check 
bits) data words. 

Correct Modeo Mode1 Diagnostic Mode Selected 

WORD SIZE SELECTION 
The two code identification pins, CODE 101,0, are used to 

determine the data word size that is 32 or 64 bits. They also 
selectthe Internal Control Mode. Table 4 defines all possible 
slice identification codes. 

CHECK AND SYNDROME BITS 
The IDT49C460s provide either check bits or syndrome 

bits on the three-state output pins, SCo-7. Check bits are 
generated from a combination of the Data Input bits, while 
syndrome bits are an exclusive-OR of the check bits gener­
ated from read data with the read check bits stored with the 
data. Syndrome bits can be decoded to determine the single 
bit in error or that a double (some triple) error was detected. 
The check bits are labeled: 

Co, C1, C2, C3, C4, C5, C6 for the 32-bit configuration 
Co, C1, C2, C3, C4, C5, C6, C7 for the 64-bit configuration 

Syndrome bits are similarly labeled So through S7. 

Operating 

X 

X 

Ot1 

1 

0 

Mode DMo DM1 Generate Correct DATAoUT Latch 

Generate 0 0 0 X LEoUT = LOW (1) 
1 0 

Detect 0 0 1 0 DATAIN Latch 
0 1 

Correct 0 0 1 1 DATAIN Latch wt 
0 1 Single Bit Correction 

PASSTHRU 1 1 1 0 DATAIN Latch 

Diagnostic 0 1 a X -
Generate 

Diagnostic Detect 1 0 1 0 DATAIN Latch 

Diagnostic Correct 1 0 1 1 DATAIN Latch wt 
Single Bit Correction 

Initialization 1 1 1 1 DATAIN Latch 
Set to 0000(3) 

0 0 Non-diagnostic Mode. Normal 
EDC function in this mode. 

0 1 Diagnostic Generate. The con 
tents of the Diagnostic Latch are 
substituted for the normally 
generated check bits when in the 
Generate Mode. The EDC 
functions normally in the Detect or 
Correct modes. 

1 0 Diagnostic Detect/Correct. In 
either mode, the contents of the 
Diagnostic Latch are substituted 
for the check bits normally read 
from the Check Bit Input Latch. 
The EDC functions normally in the 
Generate Mode. 

1 1 Initialize. The Data Input Latch 
outputs are forced to zeros and 
latched upon removal of Initialize 
Mode. 

1 1 PASSTHRU. 
2584 tbl 02 

Table 2. Diagnostic Mode Control 

SCo-7 !;RRQR 
(OEsc= LOW) MULTERROR 

Check Bits Generated from High 
DATAIN Latch 

Syndrome Bits DATAl Nt Error Dep (2) 

Check Bit Latch 

Syndrome Bits DATAl Nt Error Dep 
Check Bit Latch 

Check Bit Latch High 

Check Bits from Diagnostic Latch High 

Syndrome Bits DATAl Nt Error Dep 
Diagnostic Latch 

Syndrome Bits DATAl Nt Error Dep 
Diagnostic Latch 

- -

Internal CODE ID1,0 = 01 (Control Signals CODE 101,0, DIAG MODE1,0 and CORRECT are taken from Diagnostic Latch.) 

NOTES: 2584 Ibl 03 

1. In Generate Mode, data is read into the EDC unit and the check bits are generated. The same data is written to memory along with the check bits. Since 
the DATAoUT Latch is not used in the Generate Mode, LEoUT (being LOW since it is tied to Generate) does not affect the writing of check bits. 

2. Error Dep (Error Dependent): ERROR will be low for single or multiple errors, with MULT ERROR low for double or muhiple errors. Both signals are high 
for no errors. 

3. LEIN is LOW. 

Table 3. IDT49C460 Operating Modes 

11.6 7 
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IDT49C46OJA/BICIDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

OPERATING MODE SELECTION 
Tables 2 and 3 describe the nine operating modes of the 

IDT49C460s. The Diagnostic Mode pins - DIAG MODEo,1 
- define four basic areas of operation. GENERATE and 
CORRECT further divide operation into 8 functions, with 
CODE ID1,o defining the ninth mode as the Internal Mode. 

Generate Mode is used to display the check bits on the 
outputs SC0-7. The Diagnostic Generate Mode displays 
check bits as stored in the Diagnostic Latch. 

Detect Mode provides an indication of errors or multiple 
errors on the outputs ERROR and MUL T ERROR. Single bit 
errors are not corrected in this mode. The syndrome bits are 
provided on the outputs SC0-7. For the Diagnostic Detect 
Mode, the syndrome bits are generated by comparing the 
internally generated check bits from the Data In Latch with 

Code 101 Code 100 Slice Selected 

0 0 32-Bit 
0 1 Internal Control Mode 
1 0 64-Bit, Lower 32-Bit (0-31) 
1 1 64-Bit, Upper 32-Bit (32-63) 

2584 tbl 04 

Table 4. Slice Identification 

OAT M-31 HIGH C6 C5 C4 C3 C2 C1 Co 

OAT M-31 CB7 CBB CBs CB4 CBa CB2 CB1 CBo 

IDT49C460 CODE 101.0 0,0 

sea 

SoiCo 
2584 drw05 

Figure 1. 32-Blt Configuration 

DATA 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

check bits stored in the diagnostiC latch rather than with the 
check bit latch contents. 

Correct Mode is similar to the Detect Mode except that 
single bit errors will be complemented (corrected) and made 
available as input to the Data Out Latches. Again, the 
Diagnostic Correct Mode will correct single bit errors as 
determined by syndrome bits generated from the data input 
and contents of the diagnostic latches. 

The Initialize Mode provides check bits for all zero bit data. 
Data Input Latches are set, latched to a logic zero and made 
available as input to the Data Out Latches. 

The Internal Mode disables the external control pins DIAG 
MODEo,1 and CORRECT to be defined by the Diagnostic 
Latch. Even CODE ID1,o, although externally set to the 01 
code, can be redefined from the Diagnostic Latch data. 

DATAa2-4l3 

32 

CHECK-BIT INPUTS 

IDT49C460 
(UPPER 32 BITS) 

ERROR SYNDROME! 
CHECK BITS 

Figure 2. 64-Bit Configuration 

CHECK BITS 

OEsc 
1/8 

IDT74FCT240 

1,1 

2584 drw 06 

I BYTE31 BYTE21 BYTE1 I BYTEo I Co C1 

3124231615 87 0 

Figure 3. 32-Blt Data Format 
2584 drw 07 

2584 drw 08 
Figure 4. 64-BIt Data Format 
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IDT49C4601A1BfCfDfE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

32-BIT DATA WORD CONFIGURATION 
A single IDT49C460 EDC unit, connected as shown in 

Figure 1, provides all the logic needed for single bit error 
correction and double bit error detection of a 32-bit data field. 
The identification code indicates 7 check bits are required. 
The CB7 pin should be HIGH. 

generated check bits with the read check bits. For example, 
Sn is the XOR of check bits Cn from those read with those 
generated. Table 7 indicates the decoding of the seven 
syndrome bits to identify the bit-in-error for a single bit error, 
or whether a double or triple bit error was detected. The all 
zero case indicates no errors detected. 

Figure 3 indicates the 39-bit data format for two bytes of 
data and 7 check bits. Table 3 describes the operating mode 
available. 

Table 6 indicates the data bits participating in the check bit 
generation. For example, check bit Co is the exclusive-OR 
function of the 16 data input bits marked with an X. Check bits 
are generated and output in the Generate and Initialization 
Mode. Check bits from the respective latch are passed, 
unchanged, in the PASSTHRU or Diagnostic Generate Mode. 

In the Correct Mode, the syndrome bits are used to 
complement (correct) single bit errors in the data bits. For 
double or multiple error detection, the data available as input 
to the Data Out Latch is not defined. 

Table 5 defines the bit definition for the Diagnostic Latch. 
As defined in Table 3, several modes will use the diagnostic 
check bits to determine syndrome bits or to pass as check bits 
to the SCo-7 outputs. The Internal Mode substitutes the 
indicated bit position for the external control signals. 

Syndrome bits are generated by an exclusive-OR or the 

BITO CBc DIAGNOSTIC 
BIT 1 CBl DIAGNOSTIC 
BIT2 CB2 DIAGNOSTIC 
BIT3 CB3 DIAGNOSTIC 
BIT4 CB4 DIAGNOSTIC 
BIT5 CBs DIAGNOSTIC 
BIT6 CB6 DIAGNOSTIC 
BIT7 CB7 DIAGNOSTIC 
BITS CODE IDa 
BIT9 CODE IDl 
BIT 10 DIAG MODEo 
BIT 11 DIAGMODEl 
BIT 12 CORRECT 
BIT 13-31 DON'T CARE 

2584 dlW 05 

Table 5. 32-Bit Diagnostic Latch Coding Format 

Generated Participating Data Bits 

Check Bits Parity 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Co Even (XOR) X X X X X X X X 

Cl Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

C3 Odd (XNOR) X X X X X X X X 

C4 Even (XOR) X X X X X X X X 

Cs Even (XOR) X X X X X X X X 

Cs Even (XOR) X X X X X X X X 
2584 tbt 06 

Generated Participating Data Bits 

Check Bits Parity 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Co Even (XOR) X X X X X X X X 

Cl Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

C3 Odd (XNOR) X X X X X X X X 

C4 Even (XOR) X X X X X X X X 

C5 Even (XOR) X X X X X X X X 

Cs Even (XOR) X X X X X X X X 

Table 6. 32-Bit Modified Hamming Code-Check Bit Encode Chart 

11.6 9 



IDT49C460/A/B/C/D/E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

IHex 0 1 2 3 4 5 6 7 
Syndrome S& 0 0 0 0 1 1 1 1 

Bits S5 0 0 1 1 0 0 1 1 

S4 0 1 0 1 0 1 0 1 -
Hell S3 S2 S1 So 

0 0 0 0 0 . C4 C5 T C6 T T 30 

1 0 0 0 1 CO T T 14 T M M T 

2 0 0 1 0 C1 T T M T 2 24 T 

3 0 0 1 1 T 18 8 T M T T M 

4 0 1 0 0 C2 T T 15 T 3 25 T 

5 0 1 0 1 T 19 9 T M T T 31 

6 0 1 1 0 T 20 10 T M T T M 

7 0 1 1 1 M T T M T 4 26 T 

8 1 0 0 0 C3 T T M T 5 27 T 

9 1 0 0 1 T 21 11 T M T T M 

A 1 0 1 0 T 22 12 T 1 T T M 

B 1 0 1 1 17 T T M T 6 28 T 

C 1 1 0 0 T 23 13 T M T T M 

D 1 1 0 1 M T T M T 7 29 T 

E 1 1 1 0 16 T T M T M M T 

F 1 1 1 1 T M M T 0 T T M 

NOTES: 2584 tbt 08 

1. • = No errors detected 
2. Number = The number of the single bit-in-error 
3. T = Two errors detected 
4. M = Three or more errors detected 

Table 7. Syndrome Decode to Bit-in-Error (32-Bit) 

64-BIT DATA WORD CONFIGURATION 
Two IDT49C460 EDC units, connected as shown in Figure 

2, provide all the logic needed for single bit error detection and 
double bit error detection of a 64-bit data field. Table 4 gives 
the CODE ID1 ,0 values needed for distinguishing the upper 32 
bits from the lower 32 bits. Valid syndrome, check bits and the 
ERROR and MUL T ERROR signals come from the IC with the 
CODE ID1 ,0 = 11. Control signals not indicated are connected 
to both units in parallel. The EDC with the CODE ID1,O = 10 
has the OEsc grounded. The OEsc selects the syndrome bits 
from the EDC with CODE 101,0 = 11 and also controls the 
check bit buffers from memory. 

Data In bits 0 through 31 are connected to the same 
numbered inputs of the EDC unit with CODE 101,0= 10, while 
Data In bits 32 through 63 are connected to Data Inputs 0 to 
31, respectively, for the EDC unit with CODE 101,0 = 11. 

Figure 4 indicates the 72-bit data format of 8 bytes of data 
and 8 check bits. Check bits are input to the EDC unit with 
CODE 101,0 = 10 through a three-state buffer unit such as the 
IDT74FCT244. Correction of single bit errors of the 64-bit 
configuration requires a feedback of syndrome bits from the 
upper EDC unit to the lower EDC unit. The MUX shown on the 
functional block diagram is used to select the CBo-7 pins as 
the syndrome bits rather than internally generated syndrome 
bits. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Table 3 describes the operating modes available forthe 641 
72 configuration. 

Table 11 indicates the data bits participating in the check bit 
generation. For example, check bit Co is the exclusive-OR 
function of the 32 data input bits marked with an X. Check bits 
are generated and output in the Generate and Initialization 
modes. Check bits are passed as stored in the PASSTHRU or 
Diagnostic Generate modes. 

Syndrome bits are generated by an exclusive-OR of the 
generated check bits with the read check bits. For example, 
Sn is the XOR of check bits Cn from those read with those 
generated. Table 9 indicates the decoding of the 8 syndrome 
bits to determine the bit in error for a single bit error or whether 
a double or triple bit error was detected. The all zero case 
indicates no errors detected. 

In the Correct Mode, the syndrome bits are used to 
complement (correct) single bit errors in the data bits. For 
double or multiple error detection, the data available as input 
to the Data Out Latch is not defined. 

Tables 8A and 8B define the bit definition for the Diagnostic 
Latch. As defined in Table 3, several modes will use the 
Diagnostic Check Bits to determine syndrome bits or to pass 
as check bits to the SCo-7 outputs. The Internal Mode sub­
stitutes the indicated bit position for the external control 
signals. 

Periormance data is provided in Table 10, relating a single 
lOT 49C460 EDC with the two cascaded units of Figure 2. As 
indicated, a summation of propagation delays is required from 
the cascading arrangement of EDC units. 

Bit Internal Function 

0 CBo DIAGNOSTIC 

1 CBl DIAGNOSTIC 

2 CB2 DIAGNOSTIC 

3 CB3 DIAGNOSTIC 

4 CB4 DIAGNOSTIC 

5 CBs DIAGNOSTIC 

6 CB6 DIAGNOSTIC 

7 CB7 DIAGNOSTIC 

8 CODE IDa LOWER 32-BIT 

9 CODE IDI LOWER 32-BIT 

10 DIAG MODEo LOWER 32-BIT 

11 DIAG MODEl LOWER 32-BIT 

12 CORRECT LOWER 32-BIT 

13-31 DON'T CARE 

32-39 DON'T CARE 

40 CODE IDa UPPER 32-BIT 

41 CODE IDI UPPER 32-BIT 

42 DIAG MODEo UPPER 32-BIT 

43 DIAG MODEl UPPER 32-BIT 

44 CORRECT UPPER 32-BIT 

45-63 DON'T CARE 
2584 tbt 09 

Table SA. 64-Bit Diagnostic Latch-Coding Format 
(Diagnostic am;1 Correct Mode) 
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IDT49C460/AlB/C/D/E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Bit Internal Function 
0-7 DON'T CARE 

8 CODE 100 LOWER 32-BIT 
9 CODE 101 LOWER 32-BIT 

10 DIAG MODEo LOWER 32-BIT 
11 DIAG MODEl LOWER 32-BIT 
12 CORRECT LOWER 32-BIT 

13-31 DON'T CARE 
32 CBo DIAGNOSTIC 
33 CBl DIAGNOSTIC 
34 CB2 DIAGNOSTIC 
35 CB3 DIAGNOSTIC 
36 CB4 DIAGNOSTIC 
37 CBs DIAGNOSTIC 
38 CBa DIAGNOSTIC 
39 CB7 DIAGNOSTIC 
40 CODE 100 UPPER 32-BIT 
41 CODE 101 UPPER 32-BIT 
42 DIAG MODEo UPPER 32-BIT 
43 DIAG MODEl UPPER 32-BIT 
44 CORRECT UPPER 32-BIT 

45-63 DON'T CARE 
2584tbl10 

Table 8B. 64-Bit Diagnostic Latch-Coding Format (Diagnostic and Correct Mode) 

I Hex 0 1 2 3 4 5 6 7 8 9 A B C D E F 

57 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 
Syndrome 56 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

Bits 55 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

54 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
r---
Hex 53 52 51 So 

0 0 0 0 0 * C4 C5 T C6 T T 62 C7 T T 46 T M M T 

1 0 0 0 1 CO T T 14 T M M T T M M T M T T 30 

2 0 0 1 0 C1 T T M T 34 56 T T 50 40 T M T T M 

3 0 0 1 1 T 18 8 T M T T M M T T M T 2 24 T 

4 0 1 0 0 C2 T T 15 T 35 57 T T 51 41 T M T T 31 

5 0 1 0 1 T 19 9 T M T T 63 M T T 47 T 3 25 T 

6 0 1 1 0 T 20 10 T M T T M M T T M T 4 26 T 

7 0 1 1 1 M T T M T 36 58 T T 52 42 T M T T M 

8 1 0 0 0 C3 T T M T 37 59 T T 53 43 T M T T M 

9 1 0 0 1 T 21 11 T M T T M M T T M T 5 27 T 

A 1 0 1 0 T 22 12 T 33 T T M 49 T T M T 6 28 T 

B 1 0 1 1 17 T T M T 38 60 T T 54 44 T 1 T T M 

C 1 1 0 0 T 23 13 T M T T M M T T M T 7 29 T 

0 1 1 0 1 M T T M T 39 61 T T 55 45 T M T T M 

E 1 1 1 0 16 T T M T M M T T M M T 0 T T M 

F 1 1 1 1 T M M T 32 T T M 48 T T M T M M T 

NOTES: 2584 Ibl 11 

* = No errors detected T = Two errors detected 
Number = The number of the single bit-in-error M = Three or more errors detected 

Table 9. Syndrome Decode to Bit-In-Error (64-Bit Configuration) 

iii 
11.6 11 



IDT49C460/AIB/C/DIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

64-Bit 
Propagation Delay 

From To Component Delay for IDT49C460 AC Specifications 

DATA Check Bits Out (DATA TO SC) + (CB TO SC, CODE ID 11) 

DATA Corrected DATAoUT (DATA TO SC) + (CB TO SC, CODE ID 11) + (CB TO DATA, CODE ID 10) 

DATA Syndromes Out (DATA TO SC) + (CB TO SC, CODE ID 11) 

DATA ERROR for 64 Bits (DATA TO SC) + (CB TO ERROR, CODE ID 11) 

DATA MUL T ERROR for 64 Bits (DATA TO SC) + (CB TO MULTERROR, CODE ID 11) 
2584 tbl12 

Table 10. Key Calculations for the 64-Bit Configuration 
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IDT49C460/AIB/C/D/E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Generated Participating Data Bits 

Check Bits Parity 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Co Even (XOR) X X X X X X X X 

Cl Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

C3 Odd (XNOR) X X X X X X X X 

C4 Even (XOR) X X X X X X X X 

Cs Even (XOR) X X X X X X X X 

Ce Even (XOR) X X X X X X X X 

C7 Even (XOR) X X X X X X X X 
2584 tbl13 

Generated Participating Data Bits 

Check Bits Parity 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Co Even (XOR) X X X X X X X X 

Cl Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

C3 Odd (XNOR) X X X X X X X X 

C4 Even (XOR) X X X X X X X X 

Cs Even (XOR) X X X X X X X X 

Ce Even (XOR) X X X X X X X X 

C7 Even (XOR) X X X X X X X X 

2584 tb114 

Generated Participating Data Bits 

Check Bits Parity 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 

Co Even (XOR) X X X X X X X X 

Cl Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

C3 Odd (XNOR) X X X X X X X X 

C4 Even (XOR) X X X X X X X X 

Cs Even (XOR) X X X X X X X X 

Ce Even (XOR) X X X X X X X X 

C7 Even (XOR) X X X X X X X X 

2584 tbl15 

Generated Participating Data Bits 

Check Bits Parity 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 

Co Even (XOR) X X X X X X X X 

Cl Even (XOR) X X X X X X X X 

C2 Odd (XNOR) X X X X X X X X 

C3 Odd (XNOR) X X X X X X X X 

C4 Even (XOR) X X X X X X X X 

Cs Even (XOR) X X X X X X X X 

Ce Even (XOR) X X X X X X X X 

C7 Even (XOR) X X X X X X X X 

NOTE: 
1. The check bit is generated as either an XOR or XNOR 01 the 32 data bits noted by an "X" in the table. 

Table 11. 64-Bit Modified Hamming Code-Check Bit Encoding 
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IDT49C4601A/B1c/DIE 
32-81T CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SCOUTPUTS 
The tables below indicate how the SCo-7 outputs are 

generated in each control mode of various CODE IDs (Internal 
Control Mode not applicable). 

CODE 101,0 

Generate 00 10 11 

SCor- PHO PH1 PH2eCBo 

SC1 r- PA PA PAeCB1 

SC2r- PB PB PBeCB2 

SC3r- PC PC PCeCB3 

SC4r- PD PD PDeCB4 

SCsr- PE PE PEeCBs 

SCer- PF PF PFeCBe 

SC7r- - PF PGeCB7 

Final Partial Final 
Check Bits Check Bits Check Bits 

2584tb117 

Diagnostic CODE 101,0 

Generate 00 10 11 

SCor- DLO DLO DL32 

SC1 r- Dl1 Dl1 DL33 

SC2r- Dl2 Dl2 DL34 

SC3r- DL3 DL3 DL3p 

SC4r- DL4 DL4 DL36 

SCsr- DL5 DL5 DL37 

SCsr- DL6 DL6 DL38 

SC7r- - DL7 DL39 

Final Partial Final 
Check Bits Check Bits Check Bits 

2584tbl18 

PASSTHRU 00 

SCor- CO 

SC1 r- C1 

SC2r- C2 

SC3r- C3 

SC4r- C4 

SCsr- C5 

SCsr- C6 

SC7r- -

Correct! 

Detect 00 

SCor- PHOeCo 

SC1 r- PAeC1 

SC2 r- PBeC2 

SC3r- PCeC3 

SC4r- PDeC4 

SCsr- PEeCs 

SCer- PFeCs 

SC7r- -
Final 

Syndrome 

Diagnostic 
Correct! 
Detect 00 

SCor- PHoeDLO 

SC1 r- PAeDl1 

SC2r- PBEBDL2 

SC3r- PceDL3 

SC4r- PDeDL4 

SCsr- PEeDL5 

SCsr- PFe DL6 

SC7r- -
Final 

Syndrome 

CODE 101,0 

10 11 

CO CBo 

C1 CB1 

C2 CB2 

C3 CB3 

C4 CB4 

C5 CBs 

C6 CBs 

C7 CB7 

25841bl21 

Table 12. SCO-7 Outputs For Different Control Modes 

11.6 

CODE 101,0 

10 11 

PH1 eCo PH2eCBo 

PAeC1 PAeCB1 

PBeC2 PBeCB2 

PCeC3 PCeCB3 

PDeC4 PDeCB4 

PEeCs PEeCBs 

PFEBCe PFeCBe 

PFeC7 PG EBCB7 

Partial Final 
Syndrome Syndrome 

2584 tbl19 

CODE 101,0 

10 11 

PH1 EB DLO PH2EBCBo 

PAEB Dl1 PAEBCB1 

PBeDL2 PBeCB2 

PCEBDL3 PCeCB3 

PDeDL4 PDEBCB4 

PEEBDL5 PEEBCBs 

PFeDL6 PFeCBs 

PFEB DL7 PGeCB7 

Partial Final 
Syndrome Syndrome 

2584 tbl20 
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IDT49C460/AlB/C/D/E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 

DATA CORRECTION 
The tables below indicate which data output bits are 

corrected depending upon the syndromes and the COOE 
101,0 position. The syndromes that determine data correction 
are, in some cases, syndromes input externally via the CB 
inputs and, in some cases, syndromes input externally by that 
EOC (Si are the internal syndromes and are the same as the 
value of the SCi output of that EOC if enabled). 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL EQUATIONS 
The equations below describe the IOT49C460 output val­

ues as defined by the value of the inputs and internal states. 

DEFINITIONS 

PA= 00$ 01 $ 02$ 04$ 06$08$010$012$ 016$ 017 
$ 018 $ 020 $ 022 $ 024 $ 026 $ 028 

PB= 00 $03$ 04$ 07$09$010$ 013 $ 015 $ 016 $ 019 
$ 020 $ 023 $ 025 $ 026 $ 029 $ 031 

PC=00$01 $05$06$07$011 $012$ 013$016$017 
$ 021 $ 022 $ 023 $ 027 $ 028 $ 029 

PO = 02 $ 03$ 04$ 05 $ 06 $ 07 $ 014$ 015 $ 018 $ 019 
$ 020 $ 021 $ 022 $ 023 $ 030 $ 031 

PE = 08 $ 09 $ 010 $ 011 $ 012 $ 013 $ 014 $ 015 $ 024 
$ 025 $ 026 $ 027 $ 028 $ 029 $ 030 $ 031 

PF = 00 $ 01 $ 02 $ 03 $ 04 $ 05 $ 06 $ 07 $ 024 $ 025 
$ 026 $ 027 $ 028 $ 029 $ 030 $ 031 

PG = 08 $09$ 010 $011 $ 012 $013 $ 014$ 015 $ 016 
$ 017 $ 018$ 019$ 020 $ 021 $ 022 $ 023 

PHO= 00$04$06$07 $08$09$ 011 $014$ 017$ 018 
$ 019 $ 021 $ 026 $ 028 $ 029 $ 031 

PH1 =01 $02$03$05$08$09$011 $014$017$018 
$ 019 $ 021 $ 024 $ 025 $ 027 $ 030 

PH2 = 00 $ 04 $ 06 $ 07 $ 010 $ 012 $ 013 $ 015 $ 016 $ 
020 $ 022 $ 023 $ 026 $ 028 $ 029 $ 031 

11.6 15 
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IDT49C46OIAlBlClDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = + 25°C f = 1 OMHz) , 
Symbol Rating Com'l. Mil. Unit Symbol Parameter (1) Conditions 

VTERM Terminal Voltage -0.5 to -0.5 to V CIN Input Capacitance VIN=OV 
with Respect to Vee + 0.5V Vcc+ 0.5V 
GND COUT Output Capacitance VOUT=OV 

NOTE: 
Vee Power Supply -0.5 to +7.0 -0.5 to +7.0 V 

Voltage 
1. This parameter is sampled and not 100% tested. 

TA Operating Oto +70 -55 to +125 °C 
Temperature 

TBIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 --65 to +150 °C 
Temperature 

lOUT DC Output Current 30 30 mA 

NOTE: 2sa4 Ibl 24 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
condHions above those indicated in the operational sections of this 
specifications is not implied. Exposure to absolute maximum rating 
condHions for extended periods may affect reliabilHy. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
Following Conditions Apply Unless Otherwise Specified: VLC = 0.2V; VHC = Vcc - 0.2V 
Commercial: TA = O°C to +70°C, VCC = 5.0V ± 5%; Military: TA = -55°C to +125°C, Vcc = 5.0V ± 10% 

Symbol Parameter Test Conditions (1) Min. Typ.(2) 

VIH Input HIGH Level Guaranteed Logic HIGH Level(4) 2.0 -
VIL Input LOW Level Guaranteed Logic LOW Level(4) - -
IIH Input HIGH Current Vee = Max., VIN = Vee - 0.1 

IlL Input LOW Current Vee = Max., VIN = GND - -0.1 

VOH Output HIGH Voltage Vec=Min. 10H =30011A Vce -
10H =-12mA Mil. 2.4 4.3 

10H = -15mA Com'l. 2.4 4.3 

VOL Output LOW Voltage Vee = Min. 10L = 30011A - -
10L = 12mA Mil. - 0.3 

10L = 16mA Com'l. - 0.3 

loz Off State (High Impedance) Vee = Max. Vo=OV - -0.1 

Output Current Vo = Vee (Max.) - 0.1 

los Output Short Circuit Current Vee = Max., VOUT = OV (3) -30.0 -
NOTES: 
1. For conditions shown as Max. or Min. use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vec = 5.0V, + 25°C ambient and maximum loading. 
3. Not more than one output should be shorted at one time. Duration of the circuit test should not exceed one second. 
4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment. 

11.6 

Typ. Unit 

5 pF 

7 pF 

25S4tbl25 

Max. Unit 

- V 

0.8 V 

10.0 IIA 
-10.0 IIA 
- V 

-
-

GND V 

0.5 

0.5 

-20.0 IIA 
20.0 

- mA 
25a4 tbl26 
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IDT49C460/AIB/CIDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS (Cant'd.) 
Commercial: TA = O°C to +70°C, VCC = 5.0V ± 5%; Military: TA = -55°C to +125°C, VCC = 5.0V ± 10% 
VLC = 0.2V; VHC = VCC - 0 2V 

Symbol Parameter Test Conditions Min. Typ. Max. Unit 

ICCQ Quiescent Power Supply Current Vcc = Max.; All Inputs - 3.0 10 mA 
(CMOS Inputs) VHC ~ VIN, VIN ~ VLC 

fop = 0; Outputs Disabled 

ICCT Quiescent Input Power Supply Vcc = Max., VIN = 3.4V, fop = 0 - 0.3 0.75 mAl 
Current (per Input @ TTL High) (5) Input 

ICCD Dynamic Power Supply Current Vcc = Max. MIL. - 6 10 mAl 

VHC ~ VIN, VIN ~ VLC COM'L. - 6 7 MHz 

Outputs Open, OE = L 

Icc Total Power Supply Current (6) Vcc = Max., fop = 10MHz MIL. - 60 110 mA 

Outputs Open, OE = L COM'L. - 60 80 
50 % Duty cycle 

VHC ~ VIN, VIN ~ VLC 

VCC = Max., fop = 10MHz MIL. - 70 125 

Outputs Open, OE = L COM'L. - 70 95 

50 % Duty cycle 

VIH = 3.4V, VIL = O.4V 

NOTES: 2584 tbl27 

5. ICCT is derived by measuring the total current with all the inputs tied together at 3AV, subtracting out ICCQ, then dividing by the total number of inputs. 
6. Total Supply Current is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply 

Current can be calculated by using the following equation: 
Icc = ICCQ + ICCT (NT X DH) + ICCD (fop) 
DH = Data duty cycle TTL high period (VIN = 3.4V). 
NT = Number of dynamic inputs driven at TTL levels. 
fop = Operating frequency in Megahertz. 

CMOS TESTING CONSIDERATIONS 
Special test board considerations must be taken into 

account when applying high-speed CMOS products to the 
automatic test environment. Large output currents are being 
switched in very short periods and proper testing demands 
that test set-ups have minimized inductance and guaranteed 
zero voltage grounds. The techniques listed below will assist 
the user in obtaining accurate testing results: 

1) All input pins should be connected to a voltage potential 
during testing. If left floating, the device may oscillate, 
causing improper device operation and possible latchup. 

2) Placement and value of decoupling capacitors is critical. 
Each physical set-up has different electrical 
characteristics and it is recommended that various 
decoupling capacitor sizes be experimented with. 
Capacitors should be positioned using the minimum lead 
lengths. They should also be distributed to decouple 
power supply lines and be placed as close as possible to 
the OUT power pins. 

3) Device grounding is extremely critical for proper device 
testing. The use of multi-layer performance boards with 
radial decoupling between power and ground planes is 
necessary. The ground plane must be sustained from the 
performance board to the OUT interface board and wiring 
unused interconnect pins to the ground plane is 
recommended. Heavy gauge stranded wire should be 
used for power wiring, with twisted pairs being 
recommended for minimized inductance. 

4) To guarantee data sheet compliance, the inputthresholds 
should be tested per input pin in a static environment. To 
allow for testing and hardware-induced noise, lOT 
recommends using VIL ::; OV and VIH ;:>: 3V for AC tests. 

11.6 17 
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IDT49C460/AlB/c/D/E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460E AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: DOC to +7DoC, Vcc = 5.DV ± 5% 
The inputs switch between DV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAYS(1) 

to correction path. 

OUTPUT ENABLEIDISABLE TIMES(S) 

MINIMUM PULSE WIDTHS 
LEIN, LEoUT/GENERATE, LEOIAGJ\. (Positive-goin pulse) 

13 ns 

13 ns 

11 ns 

tbl70 

NOTES: 2584 tbl73 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests speCified with CI = SpF and measured to O.SV change of output level. Testing is performed at Ci = 50pF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C4601AIB/C/D/E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460D AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: O°C to +70°C, VCC = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 
To Output 

From Input SC0-7 DATA0-31 ERROR MULTERROR 

DATA0-31 (3) 14 18(2) 12 15 

CB0-7 (CODE 101,0 = 00, 11) 11 16 10 12 

CB0-7 (CODE 101,0 = 10) 12 12 - -
LEoUT/GENERATE .I - 9 \. I 7 \. I 8 

\. 14 - .I l 7 .I I 8 
CORRECT - 12 - -
Not Internal Control Mode 

DIAGMODE 12 20 10 15 
Not Internal Control Mode 

CODE 101,0 14(6) 18 13 16 

LEIN 17 21 14 17 
From latched to Transparent 

LEolAG .I 12(6) 18 12 14 
From latched to Transparent 

Internal LEolAG (Internal Control Mode) From .I 12(6) 17 12 14 
Control latched to Transparent 

Mode DATA0-31 (Internal Control Mode) .I 12 19(2) 10 12 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

DATA0-31 (4) \. LEIN 3 3 

CB0-7 (4) \. LEIN 2 3 

DATA0-31 (4, 6) \. LEoUT/GENERA TE 5(15) . 0 

CB0-7{CODE 10 00, 11 >-(4,6) \. LEoUT/GENERATE 11 0 

CB0-7 (CODE 10 10)(4,6) \. LEoUT/GENERATE 6 0 

CORRECli4,6) 1.1 \. LEouT/GENERATE 6 0 

DIAG MODE(4, 6) \. LEoUT/GENERATE 13 0 

CODE 101,0(4,6) \. LEoUT/GENERATE 8 0 
LEIN(4,6) 1.1 \. LEoUT/GENERA TE 14 0 

DATA0-31 (4, 6) LEOIAG 3 3 

NOTE: (lS) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES(5) 

Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OE Byt60-3 \. .I DATA0-31 0 8 0 10 

OEsc \. .I SC0-7 0 8 0 10 

MINIMUM PULSE WIDTHS(6) 
LEIN, LEOUT/GENERATE, LEolAG.I\. (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 tbl28 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

25841bl29 

Unit 

ns 

ns 
2584 tbl 30 

NOTES: 2584 tbl 31 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. iii 
3. Data In or Correct Data Out measurement requires timing as shown in the SWitching Waveforms. 
4. Set·up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specffied with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 

11.6 19 



IDT49C460/AIB/C/DIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460D AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to +125°C, Vec = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 
To Output 

From Input SCG-7 DATAG-31 ERROR MULTERROR 

DATAG-3(3) 17 22(2) 16 18 

CBG-7 (CODE ID1,O = 00, 11) 13 17 12 14 

CBG-7 (CODE ID1,O = 10) 13 14 - -
LEouT/GENERATE ./ 10 \. I 8 \. I 8 

\. 15 - ./ I 8 ./ I 9 

CORRECT - 13 - -
Not Internal Control Mode 

DIAG MODE 14 22 12 17 
Not Internal Control Mode 

CODE ID1,O 16(6) 20 15 18 

LEIN 18 24 16 19 
From latched to Transparent 

LEolAG ./ 14(6) 20 13 16 
From latched to Transparent 

Internal LEolAG ./ 14(6) 19 14 16 
Control From latched to Transparent 

Mode DATAG-31 ./ 14 22 (2) 11 14 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

DATAG-31 (4) \. LEIN 3 3 

CBG-7(4) .\. LEIN 2 3 
DA TAG-31 (4, 6) \. LEoUT/GENERA TE 6(15) 0 

CBG-7 (CODE ID 00, 11 )(4, 6) \. LEoUT/GENERATE 12 0 

CBG-7 (CODE ID 10)(4,6) \. LEoUT/GENERA TE 8 0 
CORRECT(4,6) 1./ \. LEoUT/GENERA TE 7 0 

DIAG MODE(4, 6) \. LEoUT/GENERATE 14 0 

CODE ID1,O(4,6) \. LEour/GENERA TE 9 0 
LEIN(4,6) 1./ \. LEoUT/GENERA TE 16 0 

DATAG-31(4,6) LEolAG 3 3 
NOTE: (15) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OE Byteo-3 \. ./ DATAG-31 0 10 0 12 

OEsc \. ./ SCG-7 0 10 0 12 

MINIMUM PULSE WIDTHS(6) 
LEIN, LEour/GENERATE, LEOIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

25841bl32 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 tbl 33 

Unit 

ns 

ns 

NOTES: 2584 Ibl 35 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Swttching Waveforms. 
4. Set-up and Hold times relative to latch Enables (latching Data). 
5. Output tests specHied with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C460/AlB/C/DIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460C AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: ooe to +70oe, Vcc = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 
To Output 

From Inj!ut SCo-7 DATAD-31 ERROR MULTERROR 

DATAO-31 (3) 19 24(2) 16 20 

CBo-7 (CODE ID1,0 = 00, 11) 14 21 12 16 

CBo-7 (CODE ID1,0 = 10) 14 16 - -
LEoUT/GENERATE f - 12 '- I 9 '- I 11 

'- 18 - f I 9 f I 11 

CORRECT - 16 - -
Not Internal Control Mode 

DIAG MODE 16 26 11 20 
Not Internal Control Mode 

CODE ID1,0 18(6) 23 17 21 

LEIN 22 28(2) 19 22 
From latched to Transparent 

LEolAG f 15(6) 24 15 19 
From latched to Transparent 

Internal LEOIAG f 16(6) 22 15 18 
Control From latched to Transparent 

Mode DATAo-31 f 15 25(2) 13 16 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

DATAo-31 (4) '- LEIN 3 4 

CBo-7(4) '- LEIN 2 4 
DATAO-31 (4,6) '- LEoUT/GENERA TE 6(16) 0 

CBo-7 (CODE ID 00, 11 )(4,6) '- LEOUT/GENERA TE 14 0 

CBo-? (CODE ID 10)(4,6) '- LEoUT/GENERA TE 8 0 

CORREcT<4,6) If '- LEoUT/GENERA TE 8 0 

DIAG MODE(4, 6) '- LEoUT/GENERA TE 17 0 

CODE ID1,0(4, 6) '- LEoUT/GENERA TE 10 0 
LEIN(4,6) If '- LEoUT/GENERATE 19 0 
DATA0-31 (4, 6) LEOIAG 3 3 

NOTE: (16) above applies to correction path. 

OUTPUT ENABLEIDISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OE Byteo-3 '- f DATAo-31 0 10 0 12 

OEse '- f SCo-7 0 10 0 12 

MINIMUM PULSE WIDTHS(6) 
LEIN, LEoUT/GENERATE, LEOIAG f"\. (Positiv~oing pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 fbi 36 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 tbl37 

Unit 

ns 

ns 

NOTES: 2584 fbi 39 

1. CI = 50pF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. iii 
3. Data In or Correct Data Out measurement requires timing as shown in the SwHching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
5. Output tests specified with CI = 5pF and measured to O.5V change of output level. Testing is performed at CI = 50pF and correlated to CI = 5pF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C4601AIB/C/DIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460C AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to +125°C, VCC = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAYS(1) 
To Output 

From Input SCo-7 DATAQ-31 ERROR MULTERROR 

DATA0-31(3) 22 29(2) 21 24 

CBo-7 (CODE ID1.0 = 00, 11) 17 23 16 18 

CBo-7 (CODE ID1.0 = 10) 17 18 - -
LEour/GENERATE f 13 "\. I 10 "\. I 12 

"\. 20 - f I 10 f I 12 

CORRECT - 17 - -
Not Internal Conlrol Mode 

DIAG MODE 18 29 12 23 
Not Internal Control Mode 

CODE ID1.0 21 (6) 26 20 24 

LEIN 24 32 21 25 
From latched to Transparent 

LEolAG f 18 (6) 27 17 21 
From latched to Transparent 

Internal LEOIAG f 19 (6) 25 18 21 

Control From latched to Transparent 

Mode DATAo-31 f 18 29(2) 14 18 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

DATAo-31 (4) "\. LEIN 3 4 

CBQ-..7(4) '\. LEIN 2 4 

DATAO-31 (4. 6) "\. LEour/GENERA TE 7(19) 3 

CBQ-..7 (CODE ID 00, 11 )(4.6) "\. LEour/GENERA TE 16 0 

CBO-7 (CODE ID 10)(4,6) "\. LEolIT/GENERATE 10 0 

CORRECli4,6) J f "\. LEour/GENERA TE 9 0 

DIAG MODE(4, 6) "\. LEour/GENERATE 19 0 

CODE ID1,0(4, 6) "\. LEolIT/GENERATE 12 0 
LEIN(4,6) If "\. LEOlIT/GENERATE 21 0 

DATA0-31(4,6) LEolAG 3 3 

Note: (19) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OE Byteo-3 "\. f DATA0-31 0 12 0 14 

OEsc "\. f SCo-7 0 12 0 14 

MINIMUM PULSE WIDTHS(6) 
LEIN, LEour/GENERATE, LEOIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 tbl40 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 tbl41 

Unit 

ns 

ns 
2584 tbl42 

NOTES: 2584 tbl43 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
5. Output tests specified w~h CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SF. 
6. Not production tested, guaranteed by characterization. 
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lOT 49C460lAlB/C/D/E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460B AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: O°C to +70°C, VCC = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 
To Output 

From Input SCo-7 DATAD-31 ERROR MULTERROR 

DAT A0--31 (3) 25 30(2) 25 27 

CB0--7 (CODE ID1.0 = 00,11) 14 30 17 20 

CBO-7 (CODE ID1.0 = 10) 16 18 - -
LEoUT/GENERA TE / - 12 \. I 23 \. I 23 

\. 21 - / I 23 / I 23 

CORRECT - 23 - -
Not Internal Control Mode 

DIAG MODE 17 26 20 24 
Not Internal Control Mode 

CODE ID1.0 18(6) 26 21 26 

LEIN 27 38 (2) 30 3 
From latched to Transparent 

LEOIAG / 15(6) 29 19 22 
From latched to Transparent 

Intemal LEolAG / 16(6) 32 19 24 

Control From latched to Transparent 

Mode DATA0-31 / 16 32 (2) 20 25 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

DATA0--31 (4) \. LEIN 4 4 

CB0--7(4) \. LEIN 4 4 

DATA0--31 (4. 6) \. LEoUT/GEN ERATE 19 0 

CB0--7 (CODE ID 00, 11 )(4.6) \. LEoUT/GEN ERATE 15 0 

CB0--7 (CODE ID 10)(4. 6) \. LEoUT/GEN ERATE 15 0 

CORRECT<4.6) 1/ \. LEoUT/G EN ERA TE 11 0 

DIAG MODE(4,6) \. LEoUT/G EN ERA TE 17 0 

CODE ID1,0(4, 6) \. LEoUT/GENERA TE 17 0 
LEIN(4,6) 1/ \. LEouT/GENERATE 20 0 

DATA0-31(4,6) LEOIAG 4 3 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OE Byte0-3 \. / DATA0-31 0 12 0 14 

OEsc \. / SC0--7 0 12 0 14 

MINIMUM PULSE WIDTHS 
LEIN, LEoUT/GENERATE, LEoIAG.i\. (Positive--going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 tbl44 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 tbl45 

Unit 

ns 

ns 
2584 tbl46 

NOTES: 2584 tbl 47 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. III 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 

11_6 23 



IDT49C4601A1B1CIDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460B AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to +125°C, VCC = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAYS(1) 
To Output 

From Input SC0-7 DATA0-31 ERROR MULTERROR 

DATA0-31 (3) 28 33(2} 28 30 

CB0-7 (CODE ID1,O = 00,11) 17 33 20 23 

CBa-7 (CODE ID1,O= 10) 19 23 - -
LEoUT/GENERATE .I" 15 \. I 26 \. I 26 

\. 24 - .I" I 26 .I" I 26 

CORRECT - 26 - -
Not Internal Control Mode 

DIAGMODE 20 29 23 27 
Not Internal Control Mode 

CODE ID1,O 21 29 24 29 

LEIN 30 41 33 36 
From latched to Transparent 

LEolAG .I" 18 32 22 25 
From latched to Transparent 

Intemal LEolAG .I" 19 35 22 , 27 
Control From latched to Transparent 

Mode DATA0-31 .I" 19 35(2} 23 28 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

DATA0-31 (4) \. LEIN 4 4 
CBa-7 (4) \. LEIN 4 4 

DATA0-31(4,6} \. . LEoUT/GENERATE 23 0 

CB0-7 (CODE ID 00, 11 )(4,6) \. LEoUT/GENERATE 18 0 

CB0-7 (CODE ID 10)(4, 6) \. LEoUT/GENERATE 18 0 

CORRECT<4, 6} 1.1" \. LEoUT/GENERATE 14 0 

DIAG MODE(4, 6) \. LEoUT/GENERA TE 20 0 

CODE ID1,O(4, 6} \. LEoUT/GENERA TE 20 0 

LEIN(4,6) 1/ \. LEoUT/GENERA TE 23 0 

DAT A0-31 (4, 6) LEolAG 4 3 

OUTPUT ENABLEIDISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OEByte0-3 \. .I" DATA0-31 0 12 0 14 

OEsc \. .I" SC0-7 0 12 0 14 

MINIMUM PULSE WIDTHS 
LEIN, LEouT/GENERATE, LEOIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

25841b148 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 tbl 49 

Unit 

ns 

ns 
2584 tbl 50 

NOTES: 2584 ful 51 

1. CI = 5OpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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lOT 49C460/AlB/C/D/E 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460A AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: O°C to 70DC, VCC = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAVS(1) 
To Output 

From Input SCG-7 DATAQ-31 ERROR MULTERROR 

DAT A0-31 (3) 27 36(2) 30 33 

CBG-7 (CODE 1D1,0 = 00, 11) 16 34 19 23 

CBO-7 (CODE 101,0 = 10) 16 20 - -
LEoUT/GENERA TE / - 12 '\. I 25 '\. J 25 

'\. 21 - / I 25 / I 25 

CORRECT - 23 - -
Not Internal Control Mode 

DIAG MODE 17 26 20 24 
Not Internal Control Mode 

CODE ID1,0 18 26 21 26 

LEIN 27 38 30 33 
From latched to Transparent 

LEolAG / 15 29 19 22 
From latched to Transparent 

Internal LEolAG / 16 32 29 24 
Control From latched to Transparent 

Mode DATA0-31 / 16 32(2) 20 25 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

DAT A0-31 (4) '\. LEIN 5 4 

CBG-7(4) '\. LEIN 5 4 

DATAG-31 (4, 6) '\. LEouT/GENERATE 23 0 

CBG-7 (CODE ID 00, 11 )(4,6) '\. LEoUT/GENERATE 15 0 

CBG-7 (CODE ID 10)(4,6) '\. LEoUT/GENERA TE 15 0 

CORREC1i4,6) 1/ '\. LEoUT/GENERA TE 11 0 

DlAG MODE(4. 6) '\. LEoUT/GENERATE 17 0 

CODE ID1,0(4,6) '\. LEoUT/GENERATE 17 0 
LEIN(4,6) J / '\. LEoUT/GENERATE 25 0 

DAT AG-31 (4, 6) LEOIAG 5 3 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OE ByteG-3 '\. / OATAG-31 0 12 0 14 

OEsc '\. / SCG-7 0 12 0 14 

MINIMUM PULSE WIDTHS 
LEIN, LEOUT/GENERATE, LEOIAG /'\. (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 tbl 52 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 tbl53 

Unit 

ns 

ns 
25841bl54 

NOTES: 2584 tbl 55 

1. CI = SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. m 
3. Data In or Correct Data Out measurement requires timing as shown in the Swijching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specijjed with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C4601AIB/CIDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460A AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to +125°C, Vcc = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAYS(l) 
To Output 

From Input SC0-7 DATAHl ERROR MULTERROR 

DATA0-31(3) 30 39(2) 33 36 

CS0-7 (CODE 101.0 = 00, 11) 19 37 22 26 

CS0-7 (CODE 101.0 = 10) 19 23 - -
LEoUT/GENERA TE .1 15 \. I 28 \. I 28 

\. 24 - .1 I 28 .1 I 28 

CORRECT - 26 - -
Not Internal Control Mode 

DIAG MODE 20 29 23 27 
Not Internal Control Mode 

CODE 101.0 21 29 24 29 

LEIN 30 41 33 36 
From latched to Transparent 

LEolAG .1 18 32 22 25 
From latched to Transparent 

Internal LEolAG .1 19 35 22 27 
Control From latched to Transparent 

Mode DATA0-31 .1 19 . 35(2) 23 28 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

DATA0-3(4) \. LEIN 5 4 

CSO-.,t4) \. LEIN 5 4 

DATA0-31 (4. 6) \. LEOUT/GENERA TE 27 0 

CS0-7 (CODE 10 00. 11 )(4.6) \. LEoUT/GENERA TE 18 0 

CS0-7 (CODE 10 10)(4.6) \. LEoUT/GENERA TE 18 0 

CORREC-n4. 6) J .1 \. LEoUT/GENERA TE 14 0 

DIAG MODE(4.6) \. LEoUT/GENERA TE 20 0 

CODE 101.0(4.6) \. LEoUT/GENERATE 20 0 
LEIN(4.6) If \. LEoUT/GENERATE 28 0 
DATA0-31(4.6) LEOIAG 5 3 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OE Sytea-3 \. .1 DATA0-31 0 12 0 14 

OEsc \. .1 SC0-7 0 12 0 14 

MINIMUM PULSE WIDTHS 
LEIN. LEoUT/GENERATE, LEOIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584lbl56 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584lbl57 

Unit 

ns 

ns 
2584 Ibl 56 

NOTES: 2564 Ibl 59 

1. CI =50pF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 
4. Set·up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified wHh CI = SpF and measured to O.SV change of output level. Testing is performed at CI = 50pF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C4601A1B1CJDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460 AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Commercial Range Performance) Temperature range: O°C to +70°C, Vcc = S.OV ± S% 
The inputs switch between OV to 3V with signal measured at the 1.SV level. 

PROPAGATION DELAVS(1) 
To Output 

From Input SCo-7 DATA0-31 ERROR MULTERROR 

DATAG-31 (3) 37 49(2) 40 45 

CBo-7 (CODE 101.0 = 00, 11) 22 46 26 31 

CBo-7 (CODE 101.0 = 10) 22 30 - -
LEoUT/GENERA TE f - 17 '\. I 30 '\. I 30 

'\. 29 - f I 30 f I 30 

CORRECT - 31 - -
Not Internal Control Mode 

DIAGMODE 23 35 27 33 
Not Internal Control Mode 

CODE 101.0 25 35 29 35 

LEIN 37 51 41 45 
From latched to Transparent 

LEolAG f 21 38 26 30 
From latched to Transparent 

Internal LEolAG f 22 42 26 33 
Control From latched to Transparent 

Mode DATAG-31 f 22 42(2) 27 34 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

DATAG-31 (4) '\. LEIN 6 4 
CBo-r<4) '\. LEIN 5 4 
DATAG-31 (4. 6) '\. LEOUT/GENERA TE 30 0 

CBo-7 {CODE 10 00, 11 )(4. 6) '\. LEoUT/GENERA TE 20 0 

CBo-7 (CODE 10 10)(4.6) '\. LEour/GENERA TE 20 0 
CORREC~4. 6) If '\. LEoUT/GENERA TE 16 0 
DIAG MODE(4. 6) '\. LEoUT/GENERA TE 23 0 

CODE 101.0(4.6) '\. LEour/GENERA TE 23 0 
LEIN (4.6) If '\. LEoUT/GENERA TE 31 0 
DATAG-31 (4.6) LEOIAG 6 3 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 
OE ByteG-3 '\. f DATAG-31 0 15 0 17 

OEse '\. f SCo-7 0 15 0 17 

MINIMUM PULSE WIDTHS 
LEIN, LEour/GENERATE, LEOIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584lbl60 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 1b161 

Unit 

ns 

ns 
25841b182 

NOTES: 2584 1bI63 

1. CI=SOpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. III 
3. Data In or Correct Data Out measurement requires timing as shown in the Swttching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests speCified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by characterization. 
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IDT49C460/AIB/C/DIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT49C460 AC ELECTRICAL CHARACTERISTICS 
(Guaranteed Military Range Performance) Temperature range: -55°C to +125°C, VCC = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1.5V level. 

PROPAGATION DELAYS(1) 
To Output 

From Input SC0-7 DATA0-31 ERROR MULTERROR 

DATA0-31 (3) 40 52(2) 44 48 

CBO-7 (CODE 101,0 = 00, 11) 25 49 29 34 

CB0-7 (CODE 101,0= 10) 25 33 - -
LEouT/GENERATE .I 20 '- I 33 '- I 33 

'- 32 - .I I 33 .I I 33 

CORRECT - 34 - -
Not Internal Control Mode 

DIAG MODE 26 38 30 36 
Not Internal Control Mode 

CODE 101,0 28 38 32 38 

LEIN 40 54 44 48 
From latched to Transparent 

LEOIAG .I 24 42 29 33 
From latched to Transparent 

Internal LEolAG .I 25 47(2) 29 36 
Control From latched to Transparent 

Mode DATA0-31 .I 25 47 30 37 
Via Diagnostic Latch 

SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 
To Input Set-upTime Hold Time 

From Input (Latching Data) Min. Min. 

OAT A0-31 (4) '- LEIN 6 4 

CBO-7(4) '- LEIN 5 4 

DATA0-31 (4, 6) '- LEoUT/GENERATE 36 0 

CBO-7 (CODE 10 00, 11 )(4,6) '- LEoUT/GENERATE 24 0 

CBo-7 (CODE 10 10)(4,6) '- LEoUT/GENERATE 24 0 

CORRECT(4,6) If '- LEoUT/GENERA TE 20 0 

DIAG MODE(4, 6) '- LEoUT/GENERA TE 28 0 

CODE 101,0(4,6) '- LEoUT/GENERA TE 28 0 
LEIN(4,6) If '- LEoUT/GENERA TE 37 0 

OAT A0-31 (4, 6) LEDIAG 6 3 

OUTPUT ENABLE/DISABLE TIMES(5) 
Enable Disable 

From Input Enable Disable To Output Min. Max. Min. Max. 

OE Byte0-3 '- .I DATA0-31 0 15 0 17 

OEsc '- .I SC0-7 0 15 0 17 

MINIMUM PULSE WIDTHS 
LEIN, LEoUT/GENERATE, LEOIAG A (Positive-going pulse) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2584 !b164 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
2584 !b165 

Unit 

ns 

ns 
25841bl66 

NOTES: 2584 Ibl S7 

1. CI = SpF. 
2. These parameters are combinational propagation delay calculations, and are not tested in production. 
3. Data In or Correct Data Out measurement requires timing as shown in the Swnching Waveforms. 
4. Set-up and Hold times relative to Latch Enables (Latching Data). 
S. Output tests specified with CI = SpF and measured to O.SV change of output level. Testing is performed at CI = SOpF and correlated to CI = SpF. 
6. Not production tested, guaranteed by charactertzation. 
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IDT49C4601A1B/CIDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

DETECT OR CORRECTION MODE (FROM GENERATE MODE) 

DATA bus 

CBIN 

CORRECT 

LEIN. 

LEoUT/GEN 

OEsc 

SCOUT 

NOTES: 

f--o-
6- I 0-

-7-

(outpul) XXXX ValidDATAIN ~~ 
14 

<XXXXXX Valid Checkbits In 

1_11 _ 

CODE 101,0 - 00, 11 12 
CODE 101,0 = 10 10 

19' 

1---9-
I--- 8-
~7-

10 
7 

13' 

-11 
r--

9 
16' 

'I'.....-
11-
9-

l=!-~ ~ 
~---------~-- Valid 

1. BOLD indicates cr~ical parameters. 
2. This is "E" version timing spec. Check appropriate table for other speed versions. 
" Assumes "CBIN" andlor "DATAIN" are valid at least 4ns before "LEIN" goes high. 

11.6 

Propagation Delay 
From To 

OE byte = High to DATAoUT Disabled 
OE byte = High to DATAoUT Disabled 
OE byte = Low to DATAoUT Enabled 
OE byle = Low to DATAouT Enabled 
(Corrected DATA if Correct Mode) 
(DATAIN if Detect Mode) 
DATAIN to DATAoUT 

CORRECT = High to DATAoUT 

CBIN to DATAOUT 
CBIN to DATAoUT 
"LEIN = High to DATAoUT 

MinJMax. 

Min. 
Max. 
Min. 
Max. 

Max. 

Max. 

Max. 
Max. 
Max. 

LEouT/GEN = High to DATAoUT Max. 
LEoUT/GEN = High to MERROR = Low Max. 
LEOUT/GEN~ to ERROR = Low Max. 
DATAIN to = Low Max. 
CBIN to ERROR = Low Max. 
"LEIN = High to ERROR = Low" Max. 

(Low = Err<2li-­
DATAIN to MERROR = Low 
CBIN to MERROR = Low 
"LEIN = High to MERROR = Low" 

(Low = Error) 
DATAIN to SCOUT 
CBIN to SCOUT 

OEsc = High to SCOUT Disabled 
OEsc = High to SCOUT Disabled 
OEsc = Low to SCOUT Enabled 
OEsc = Low to SCOUT Enabled 

(Syndrome Bits Come Out) 

Max. 
Max. 
Max. 

Max. 
Max. 

Min. 
Max. 
Min. 
Max. 

2584 drw 10 

29 

III 



IDT49C460/AlBIClDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

GENERATE MODE (FROM DETECT OR CORRECTION MODE) 

DATA Bus (Output) VaiidDATA'N 

1_--------10------~ 

CBIN 
Valid Checkbits In 

LEIN 

LEoUT/GEN 

ERRIMERR 

OEsc 

SCoUT 
- t--'J ~,--"= 

"'XXXXXX"""'~"'CJO > ----n ___ n _ -<"V-a1-id-C-h-e-ck-bi-ts-

CORRECT xxXXXXXXXXXXXXXX>< 
NOTES: 
1. BOLD indicates critical parameters. 

Propagation Delay 
From To 

OE byte = High to DATAoUT Disabled 
OE byte = High to DATAoUT Disabled 
OE byte = Low to DATAoUT Enabled 
OE byte = Low to DATAouT Enabled 

CBIN to DATAoUT 

LEouT/GENERATE = Low to 
ERROR = High 
LEouT/GENERATE = Low to SCOUT 
DATAIN to SCOUT 
"LEIN = High to SCOUT" 
CBIN to SCOUT 

(Forced High) 

OEsc = High to SCOUT Disabled 
OEsc = High to SCOUT Disabled 
OEsc = Low to SCOUT Enabled 
OEsc = Low to SCOUT Enabled 

(Check Bits Exit) 

(Don't Care) 

2. Valiid "DATA" and valid CBIN" are shown to occur simultaneously, since both buses are latched and opened by the "LEIN" input. 
3. This is "E" version timing spec. Check appropriate table for other speed versions. 
" Assumes DATA bus becomes input 4ns before LEIN goes high. 

11.6 

MinJMax. 

Min. 
Max. 
Min. 
Max. 

Max. 

Max. 

Max. 
Max. 
Max. 
Max. 

Min. 
Max. 
Min. 
Max. 

2584 drw09 
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lOT 49C4601 AlBIC/DIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SET-UP AND HOLD TIMES AND MINIMUM PULSE WIDTHS 

CBIN 

LEIN. 

DATAIN 

LEour/GEN 

CORRECT 

NOTES: 
1. BOLD Indicates critical parameters. 
2. This is "E" version timing spec. Check appropriate table for other speed versions. 

Of 
Set-up/Hold Time 

With Respect To 

CBIN Set-up to LEIN = Low 
CBIN Hold to LEIN = Low 

LE,Nwidth 

'LEIN = High to LEour/GEN = Low' 
DATA Set·up to LEIN = Low 
DATA Hold to LEIN = Low 

Min./Max. 

Min. 
Min. 

Min. 

Min. 
Min. 
Min. 

CBIN Set-up to LEour/GEN = Low Min. 
CBIN Set-up to LEour/GEN = Low Min. 
DATA Set-up to LEour/GEN = Low Min. 

LEour/GENERA TE Width 

CORRECT Set·up to 
LEour/GEN = Low 

Min. 

Min. 

2584 drw 11 

• Enable to enable timing requirement to ensure that the last DATA word applied to "DATAIN" is made available as DATAoUT"; assumes that "OATAIN" 
is valid at least 4ns before "LEIN" goes high. 

INPUT/OUTPUT INTERFACE CIRCUIT 

ESD 
PROTECTION 

INPUTS 0------...... ---1 .... 
IlL 

2584 drw 12 

Figure 5. Input Structure (All Inputs) 

Vee 

OUTPUTS 

2584 drw 13 

Figure 6. Out put Structure 

11.6 31 

III 



IDT49C460/AIB/CIDIE 
32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST LOAD CIRCUIT 

DEFINmONS: 
Ct" Load capacitance: includes jig and probe capacHance 
Rt" Termination resistance: should be equal to ZOllT of the Pulse Generator 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

ORDERING INFORMATION 

IDT 
49C460 

Device Type 
_x_ 
Speed 

GNDto 3.0V 

1V/ns 

1.SV 

1.SV 

See Figure 7 

-1L­
Package 

Figure 7. 

258411>169 

x 
Process! 

Temperature 
Range 

Test 

Disable Low 

Enable Low 

All other Tests 

BLANK 
B 

IT L...---------l1 FF 

Blank 
A 
B 

~----------------------~ g 
E 

I------------------J~ 49C460 

11.6 

2584 dlW 14 

Switch 

Closed 

Open 
25B411>168 

Commercial (O°C to + 70°C) 
Military (- 55°C to + 125°C) 

Compliant to MIL-STD-883, Class B 

Pin Grid Array 
Plastic Leaded Chip Carrier 
Fine Pitch Flatpack 

Standard Speed 
High-Speed 
Very High-Speed 
Super-High-Speed 
Ultra-High Speed 
Fastest Speed 

32-Bit E. D. C. 

25B4drw 15 
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32-BIT FLOW-THRU 
ERROR DETECTION 
AND CORRECTION UNIT 

IDT49C465 
IDT49C465A 

Integrated Device Technology. Inc. 

FEATURES 
• 32-bit wide Flow-thruEDC'" unit, cascadable to 64 bits 
• Single-chip 64-bit Generate Mode 
• Separate system and memory buses 
• On-chip pipeline latch with external control 
• Supports bidirectional and common 1/0 memories 
• Corrects all single-bit errors 
• Detects all double-bit errors, some multiple-bit errors 
• Error Detection Time - 12ns 
• Error Correction Time - 14ns 
• On chip diagnostic registers. 
• Parity generation and checking on system data bus 
• Low power CMOS - 100mA typical at 20MHz 
• 144-pin PGA and PQFP packages 
• Military product compliant to MIL-STD 883, Class B 

SIMPLIFIED FUNCTIONAL BLOCK DIAGRAM 

MDo-31 

MLE 

CBlo-7 

PCBlo-7 

SD0-31 

SLE 

PLE 

SD 
Latch 

MD 
Latch 

I]) 
c.<: 
=0 
(1)-
a,<tI 
o::.-l 

Memory 
Checkbit 

Generator 

Mux 

CONTROL 

Byte 
Mux 

CONTROL 

DESCRIPTION 
The IDT49C465/A is a 32-bit, two-data bus, Flow-thruEDC 

unit. The chip provides single-error correction and two and 
three bit error detection of both hard and soft memory errors. 
It can be expanded to 64-bit widths by cascading 2 units, 
without the need for additional external logic. The Flow­
thruEDC has been optimized for speed and simplicity of 
control. 

The EDC unit has been designed to be used in either of two 
configurations in an error correcting memory system. The 
bidirectional configuration is most appropriate for systems 
using bidirectional memory buses. A second system 
configuration utilizes external octal buffers, and is well suited 
for systems using memory with separate I/O buses. 

The IDT49C465/A supports partial word writes, pipelining 
and error diagnostics. It also provides parity protection for 
data on the system side. 

Correct 
Logic 

I])~ 

EB 
o<tl 
-0(0 
CC 
>.1]) C Detect 000 0 

"0.2 Logic COl 
<tIO 
~.-l 
W 

CONTROL 

System 
Checkbit Mux CBOO-7 

Generator 
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CONTROL 

The lOT logo is a registered trademark and Flow-thruEDC is a trademark of Integrated Device Technology Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1995 Integrated Device Technology, Inc. 11.7 

AUGUST 1995 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATION 

Vec 
S05 
S06 
S07 
S08 
S09 

SOlO 
SOll 
GNO 
BEl 

S012 
S013 
S014 
S015 
SLE 
PLE 

SOE 
GNO 
S016 
S017 
S018 
S019 

BE2 
S020 
S021 
S022 

GNO 
S023 
S024 
S025 
S026 
S027 
BE3 

S028 
Vee 
Vee 

0> a 8 8 g gg g 0 glXl g g ~ a: D.. D.. Z Z D.. D.. W 
o '" 0 ~ 0 ~ '" '" IW ... 0'" <0 .... ..1 Ia: '" '" c c ~ 0 C\I 

rnrnrnOOOO~OOOOD..~ (!H!l 8 

PQFP 
TOP VIEW 

11.7 

:E 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

;S Z Ia: ..5! .:::: .!l! ..!2 C ~ .!!l .l!! ..!::: ;;; 0 
OWc(IXlIXlIXlIXlZlXllXllXllXlcg 
z;SWOOOO<!lOOOO:E 
>- 0 ..I 
rn rn 0 

Vee 
Vee 
M03 
M04 
M05 
M06 
M07 
M08 
M09 
GNO 
M010 
MOll 
M012 
M013 
M014 
M015 
MLE 
'MOt: 
GNO 
M016 
M017 

M018 
M019 
M020 

M021 
M022 

M023 
GNO 
M024 
M025 

M026 
M027 
M028 
M029 
M030 
Vee 
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IDT49C4651A 
32·BIT FLOW·THRU ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATION 

15 VCC SD2 PCBI6 PCBI5 

14 SD6 SD4 SDl PCBI7 

13 SD9 SD5 BEo SD3 

12 SDn SD7 Vee 

11 SD12 SD10 SD8 

10 SD15 BEl GND 

9 SlE SD13 SD14 

- -
8 SOE PlE GND 

7 SD17 SD19 SD16 

6 SD18 BE2 SD20 

5 SD21 SD22 SD25 

GND SD24 BE3 NC* • 4 

3 SD23 SD26 SD28 Vee 

2 SD27 Vee SD29 SD31 

Vee SDao CBOl CB03 

A B C D 

"Tied to Vee Intemally 

CODE 
PCBI IDl 

PCBI4 PCBll 

SDO PCBI2 

CBOo CBOE 

CB02 CB04 

CB05 PSEl 

E F 

CODE MODE 
MERR IDo 1 

PCBlo MODE SY06 0 

GND GND SY07 

G144·2 

CB07 GND GND 

CB06 P3 MODE 
2 

PERR P2 Pl 

G H J 

PGA (CAVITY UP) 

TOP VIEW 

11.7 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ERR SY05 SY03 SYOl MDl Vee 

SY04 SY02 MDo MD2 Vee MD5 

GND SYOo Vee MD3 MD6 MD9 

MD4 MD8 GND 

MD7 MD10 MDll 

MD12 MD13 MD15 

--
MOE MD14 MlE 

GND MD17 MD16 

MD20 MD21 MD18 

GND MD23 MD19 

MD27 MD25 MD22 

Vee MD28 MD24 

SClK 
GND CB16 CB17 MD30 MD26 

EN 

SYN· 
CB10 CB13 CB14 MD31 MD29 ClK 

Po iClEA CB11 CB12 CB15 Vee 

K l M N P R 
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,---------------------------------------------------. 
ERR <....J: l t:HHUH r 'M ~ Dashed Line = Diagnostic path 
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, 0 MLE 
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BE0-3 ~' I II 

P0-3 

PERR CJ I' I! 
IERR 
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SCLKEN L>-----' 

INTERNAL SYNCLK PCBl0_7 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

SYSTEM CONFIGURATIONS 
The IDT49C465 EDC unit can be used in various 

configurations in an EDC system. The basic configurations 
are shown below. 

Figure 1 illustrates a bidirectional configuration, which is 
most appropriate for systems using bidirectional memory 
buses. It is the simplest configuration to understand and use. 
During a correction cycle, the corrected data word can be 
simultaneously output on both the system bus and memory 
bus. Logically, no other parts are required for the correction 
function. During partial-word-write operations, the new bytes 
are internally combined with the corrected old bytes for 
checkbit generation and writing to memory. 

CPU 
I/O MD 

EDC 

CBI­

CBO t--~ 

Figure 1. Common 1/0 Configuration 

MEMORY 
1/0 

CHECKBITS 

2552 drw05 

Figure 2 illustrates a separate lID configuration. This is 
appropriate for systems using separate lID memory buses. 
This configuration allows separate input and output memory 
buses to be used. Corrected data is output on the SD outputs 
for the system and for re-write to memory. Partial word-write 
bytes are combined externally for writing and checkbit 
generation. 

CPU 

so -+-­

MO -+-­
-+--

EOC 

CBI -+--

CBO 

Figure 2. Separate 110 Configuration 

MEMORY 
INPUTS 

MEMORY 
OUTPUTS 

CHECKBITS 

2552 drw06 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

Figure 3 illustrates a third configuration which utilizes 
external buffers and is also well suited for systems using 
memory with separate lID buses. Since data from memory 
does not need to pass through the part on every cycle, the 
EDC system may operate in "bus-watch" mode. As in the 
separate lID configuration, corrected data is output on the SD 
outputs. 

MEMORY 
INPUT BUS CHECKBIT 

I/O 

EDC 

CPU BUS 

MD 

MEMORY 
OUTPUT BUS 

!-4---to+-+--i 

2552 drw 07 

Figure 3. Bypassed Separate VO Configuration 

Figure 4 illustrates the single-chip generate-only mode for 
very fast 64-bit checkbit generation in systems that use 
separate checkbit-generate and detect-correct units. If this is 
not desired, 64-bit checkbit generation and correction can be 
done with just 2 EDC units. 64-bit correction is also straight­
forward, fast and requires no extra hardware for the 
expansion. 

MEMORY 
INPUT BUS 

CHECK 
BITS OUT 

CBO 

CHECK 
BITS IN MEMORY 

OUTPUT BUS 

2552 drw 08 

Figure 4. Separate Generate/Correction Units 
with 64-BIt Checkblt Generation 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL DESCRIPTION 
The error detection/correction codes consist of a modified 
Hamming code; it is identical to that used in the IDT49C460. 

32-BIT MODE (CODE ID 1,0=00) 

Vcc 

~PCSI 
CSI7 

CHECKSIT8-IN L 
CBI~ 

'7 

EDC 

CSO 

SYO 

Figure 5. 32-Bit Mode 

64-BIT MODE (CODE ID 1,0=10 & 11) 

"' CHECKBITS-O UT 

7 

~ 

7 SYNDROME-O UT 

2552 drw 09 

The expansion bus topology is shown in Figure 6. This "Partial-Checkbit" data and "Partial-Syndrome" data is simul­
topology allows the syndrome bits used by the correction logic taneously exchanged between the two EDC units in opposite 
to be generated simultaneously in both parts used in the directions on dedicated expansion buses. This results in very 
expansion. During a 64-bit detection or correction operation, short 64-bit detection and correction times. 

8 PARTIAL-CHECKBIT8-0UT (11) 
(CORRECTION ONLY) 

~ PCSI CSO PCSI CBO " '8 PARTIAL-CHECKSITS-OUT (10) 8 FINAL 
. (GENERATE ONLY) CHECKBITS-OUT 

CHECKBITS-IN ' 8 
CBI SYO 

'8 
CSI 

PARTIAL-SYNDROME 
SYO t--

(DETECT/CORRECT ONLY) 

ERR 

LOWER EDC UPPER EDC (DETECT AND CORR ECT) 

(CODE ID 1,0 = 10) (CODE ID 1,0 = 11) 2552 drw 10 

Figure 6. 64-Bit Mode - 2 Cascaded IDT49C465 Devices 

64-BIT GENERATE-ONLY MODE (CODE ID 1,0=01) 
Ifthe Identity pins CODE ID 1 ,0 = 01, a single EDC is placed 

in the 64-bit "Generate-only" mode. In this mode, the lower 32 
bits of the 64-bit data word enter the device on the MDo-31 
inputs and the upper 32-bits of the 64 bit data word enter the 

device on the SDO-31 inputs. This provides the device with the 
full 64-bit word from memory. The resultant generated 
checkbits are output on the CBOO-7 outputs. The generate 
time is less than that resulting from using a 2-chip cascade. 

LOWER 32 SITS (0-31) 

UPPER 32 BITS (32-63) 

/ 
32 

7 
32 

• MDo-31 eBO " 
, 8 

SD0--31 

EDC 

Figure 7. 64-Bit "Generate-Only" Mode (Single Chip) 

11.7 

CHECKBITS-OUT 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Symbol 110 

110 Buses and Controls 

SOO-7 
S08-15 
S016-23 
S024-31 

SLE 

BEo-3 

MOO·31 

MLE 

PO-3 

PSEL 

Inputs 

CBio-7 

PCBI0·7 

I/O 

I/O 

I/O 

CODE 101,0 I 

Name and Function 

System Data Bus: Data from M00-31 appears at these pins corrected if MODE 2-0 = x11, or uncor­
rected in the other modes. The BEn inputs must be high and the SOE pin must be low to enable the SO 
output buffers during a read cycle. (Also, see diagnostic section.) 
Separate 110 memory systems: In a write or partial-write cycle, the byte not-to-be-modified is output on 
SOn to n+7 for re-writing to memory, if BEn is high and SOE is low. The new bytes to be written to memory 
are input on the SOn pins, for writing checkbits to memory, if BEn is low. 
Bi-directional memory systems: In a write or partial-write cycle, the byte not-to-be-modified is re-directed 
to the MO I/O pins, if BEn is high, for checkbit generation and rewriting to memory via the MO I/O pins_ SOE 
must be high to avoid enabling the output drivers to the system bus in this mode. The new bytes to be written 
are input on the SOn pins for checkbit generation and writing to memory. BEn must be low to direct input 
data from the System Data bus to the MO I/O pins for checkbit generation and writing to the checkbit memory. 

System Latch Enable: SLE is an input used to latch data at the SO inputs. The latch is transparent when 
SLE is high; the data is latched when SLE is low. 

Pipeline Latch Enable: PLE is an input which controls a pipeline latch, which controls data to be output on 
the SO bus and the MO bus during byte merges. Use of this latch is optional. The latch is transparent when 
PLE is low; the data is latched when PLE is high. 

System Output Enable: When low, enables System output drivers and Parity output drivers if correspond­
ing Byte Enable inputs are high. 

Byte Enables: In systems using separate I/O memory buses, BEn is used to enable the SO and Parity 
outputs for byte n. The BEn pins also control the "Byte mux". When BEn is high, the corrected or uncorrected 
data from the Memory Data latch is directed to the MO I/O pins and used for checkbit generation for byte 
n. This is used in partial-word-write operations or during correction cycles. When BEn is low, the data from 
the System Data latch is directed to the MO I/O pins and used for checkbit generation for byte n. 

BEo controls SOO-7 BE2 controls S016-23 
BEl controls S08-15 BE3 controls S024-31 

Memory Data Bus: These I/O pins accept a 32-bit data word from main memory for error detection and/ 
or correction. They also output corrected old data or new data to be written to main memory when the EOC 
unit is used in a bi-directional configuration. 

Memory Latch Enable: MLE is used to latch data from the MO inputs and checkbits from the CBI inputs. 
The latch is transparent when MLE is high; data is latched when MLE is low. When identified as the upper 
slice in a 64-bit cascade, the checkbit latch is bypassed. 

Memory Output Enable: MOE enables Memory Data Bus output drivers when low. 

Parity 110: The parity I/O pins for Bytes 0 to 3. These pins output the parity of their respective bytes when 
that byte is being output on the SO bus. These pins also serve as parity inputs and are used in generating 
the Parity ERRor (PERR) signal under certain conditions (see Byte Enable definition). The parity is odd or 
even depending on the state of the Parity SELect pin (PSEL). 

Parity SELect: If the Parity SELect pin is low, the parity is even. 
If the Parity SELect pin is high, the parity is odd. 

CheckBits-ln (00) CheckBits-ln-1 (10) Partial-Syndrome-In (11): 
In a single EOC system or in the lower slice of a cascaded EOC system, these inputs accept the checkbits 
from the checkbit memory. In the upper slice in a cascaded EOC system, these inputs accept the "Partial­
Syndrome" from the lower slice (Detect/Correct path). 

Partial-CheckBits-ln (10) Partial-CheckBits-ln (11): 
In a single EOC system, these inputs are unused but should not be allowed to float. In a cascaded EOC 
system, the "Partial-Checkbits" used by the lower slice are accepted by these inputs (Correction path only). 
In the upper slice of a cascaded EDC system, ·Partial-Checkbits" generated by the lower slice are accepted 
by these inputs (Generate path). 

CODE IDentity: Inputs which identify the slice position/ functional mode of the IOT49C465. 
(00) Single 32-bit EOC unit (10) Lower slice of a 64-bit cascade 
(01) 64-bit "Checkbit-generate-only" unit (11) Upper slice of a 64-bit cascade 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS (Con't.) 
Symbol VO Name and Function 

Inputs (Con't.) 

MODE 2'() I MODE select: Selects one of four operating modes. 

(x11 ) "Normal" Mode: Normal EDC operation (Flow-thru correction and generation). 
(x10) "Generate-Detect" Mode: In this mode, error correction is disabled. Error generation and detection are 

normal. 
(000) "Error-Data-Output" Mode: Allows the uncorrected data captured from an error event by the Error-Data 

Register to be read by the system for diagnostic purposes. The Error-Data Register is cleared by toggling 
CLEAR low. The Syndrome Register and Error-Data Register record the syndrome and uncorrected data 
from the first error that occurs after they are reset by the CLEAR pin. The Syndrome Register and Error-Data 
Register are updated when there is a positive edge on SYNCLK, an error condition is indicated (ERR = low), 
and the Error Counter indicates zero. 
AII-Zero-Data Source: In Error-Data-Output Mode, clearing the Error-Data Register provides a source of 
all-zero-data for hardware initialization of memory, if this desired. 

(x01) Diagnostic-Output Mode: In this mode, the contents of the Syndrome Register, Error Counter and Error-
Type Register are output on the SD bus. This allows the syndrome bytes for an indicated error to be read 
by the system for error-logging purposes. The Syndrome Register and the Error-Data Register are updated 
when there is a positive edge on SYNCLK, an error condition is indicated and the Error Counter indicates 
zero errors. Thus, the Syndrome Register saves the syndrome that was present when the first error occurred 
aller the Error Counter was cleared. The Syndrome Register and the Error Counter are cleared by toggling 
CLEAR low. The Error Counter lets the system tell if more than one error has occurred since the last time 
the Syndrome Register or Error-Data Register was read. 

(100) Checkbit-Injection Mode: In the "Checkbit-Injection" Mode, diagnostic checkbits may be input on System 
Data Bus bits 0-7 (see Diagnostic Features - Detailed Description). 

CLEAR I CLEAR: When the CLEAR pin is taken low, the .Error-Data Register, the Syndrome Register, the Error 
Counter and the Error-Type Register are cleared. 

SYNCLK I SYNdrome CLocK: If ERR is low, and the Error Counter indicates zero errors, syndrome bits are clocked 
into the Syndrome Register and data from the outputs of the Memory Data input latch are clocked into the 
Error-Data Register on the low-to-high edge of SYNCLK. If ERR is low, the Error Counter will increment on 
the low-to-high edge of SYNCLK, unless the Error Counter indicates filleen errors. 

SCLKEN I SynCLK ENable: The SCLKEN enables the SYNCLK signal. SYNCLK is ignored if SCLKEN is high. 

Outputs and Enables 

CBOo-? 0 CheckBits-Out (00, 01) Partial-CheckBits-Out (10) Checkbits-Out (11): 
In a single EDC system, the checkbits are output to the checkbit memory on these outputs. In the lower slice 
in a cascaded EDC system, the "Partial-checkbits" used by the upper slice are output by these outputs 
(Generate path only). In the upper slice in a cascade, the "Final-Checkbits" appear at these outputs 
(Generate path only). 

CBOE I CheckBits Out Enable: Enables CheckBit Output drivers when low. 

SYOo·? 0 SYndrome-Out (00) Partial-SYndrome-Out (10) Partial-Checkbits-Out (11): 
In a 32-bit EDC system, the syndrome bits are output on these pins. In the lower slice in a 64-bit cascaded 
system, the "Partial-Syndrome" bits appear at these outputs (Detect! Correct path). In the upper slice in a 
cascaded EDC system, the "Partial-Checkbits" appear at these outputs (Correct path only). In a 64-bit 
cascaded system, the "Final-Syndrome" may be accessed in the "Diagnostic-Output" Mode from either the 
lower or the upper slice since the final syndrome is contained in both. 

ERR 0 ERROR: When in "Normal" and "Detect only" modes, a low on this pin indicates that one or more errors have 
been detected. ERR is not gated or latched internally. 

MERR 0 Multiple ERRor: When in "Normal" and "Detect only" modes, a low on this pin indicates that two or more 
errors have been detected: MERR is not gated or latched internally. 

PERR 0 Parity ERRor: A low on this pin indicates a parity error which has resulted from the active bytes defined by 
the 4 Byte Enable pins. Parity ERRor (PERR) is not gated or latched internally (see Byte Enable definition). 

Power Supply Pins 

Vcc 1·10 P +5 Volts 
GND1-12 P Ground 

2552 tbl 02 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DIAGNOSTIC DATA FORMAT (SYSTEM BUS) 

Latched Data Data Out (Unlatched) 

Error Re- Error 
Type served Counter Syndrome bits Partial Checkbits Checkbits 

Byte 3 Byte 2 Byte 1 Byte 0 

slM _ I - 23122121 120 716151413121110 71615141312111 0 71615141312111 0 

31 30 27 2423 1615 87 o 
2552 drw 12 

DIAGNOSTIC FEATURES - DETAILED DESCRIPTION 
Mode 2-0 

x11 "NORMAL" Mode 
In this mode, operation is "Normal" or non-diagnostic. 

x10 "GENERATE-DETECT" Mode 
When the EDC unit is in the "Generate-Detect" Mode, data is not corrected or altered by the error correction network. 
(Also referred to as the "Detect-on Iv" Mode.) 

000 "ERROR-DATA-OUTPUT" Mode 
In this mode, the 32-bit data from the Error-Data Register is output on the SD bus. 

Error Data Register: The uncorrected data from the Memory Data bus input latch is stored in the Error-Data Register 
if the error counter contents indicates "0" and there is a positive transition on the SYNCLK input when the ERR signal is 
low. Thus, the Error-Data Register contains memory data corresponding to the first error to occur since the register was 
cleared. This register is cleared by pulling the CLEAR input low. The register is read via the System Data bus by entering 
the "Error-Data-Output" Mode and enabling the System Data bus output drivers. 

AII-Zero-Data: The Error-Data Register can be used as an "all-zero-data" data source for memory initialization in systems 
where the initialization process is to be done entirely by hardware. 

x01 "DIAGNOSTIC-OUTPUT" Mode 
In this mode, data from the diagnostic registers, the PCBI bus and the CBI bus is output on the SD bus. 

Direct Checkbit Readback: Internal data paths allow both the "Partial-CheckBit-lnput" bus and the data in the "CheckBit­
Input" latch to be read directly by the system bus for diagnostic purposes. Both the Checkbitlnput Bus and the Partial 
Checkbit Input Bus are read via the System Data bus by entering the "Diagnostic-Output" Mode and enabling the System 
Data bus output drivers. The checkbits are output on System Data bus bits 0-7; the Partial Checkbits are output on bits 
8-15. 

Syndrome Register: After an error has been detected, the syndrome bits generated are clocked into the internal 
Syndrome Register if the error counter contents indicates "0" and there is a positive transition on the SYNCLK input when 
the ERR signal is low. This register is cleared by pulling the CLEAR input low. The register is read via the System Data 
bus by entering the "Diagnostic-Output" Mode and enabling the System Data bus outputs. This data is output on SD 
bits 16-23. 

Error Counter: The 4-bit on-board error counter is incremented if the error counter contents do not indicate FF HEX, which 
corresponds to a count of 15, and there is a positive transition on the SYNCLK input when the ERR signal is low. This 
counter is cleared by pulling the CLEAR input low. The counter is read via the System Data bus by entering the 
"Diagnostic-Output" Mode and enabling the System Data bus output drivers. This data is output on System Data bus 
bits 24-27. 

Test Register: These 2 bits are reserved for factory diagnostics only and must not be used by system software. This data 
is output on System Data bus bits 28-29. 

Error-Type Register: The Error-Type Register, clocked by the SYNCLK input, saves 2 bits which indicate whether a 
recorded error was a single or a multiple-bit error. This register holds only the first error type to occur after the last Clear 
operation. This data is output on System Data bus bits 30-31. 

100 Direct Read-Path Checkbit Injection: In the "Checkbit-Injection" Mode, bits 0-7 of the System Data input latch are 
presented to the inputs of the Checkbit Input latch. If MLE is strobed, the checkbitlatch will be loaded with this value in 
place of the checkbits from memory. By inserting various checkbit values, operation of the correction function of the EDC 
can be verified "on-board". Except forthe "Checkbit-Injection" function, operation in this modeis identical to "Normal" Mode 

operation. II 
2552 tbl 03 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

OPERATING MODE CHARTS 
SLICE IDENTIFICATION 

CODEID 1 CODEIDO Slice Definition 

0 0 32-bit Flow-Thru EDC 
0 1 64-bit GENERATE Only EDC 
1 0 64-bit EDC- Lower 32 bits (0-31) 
1 1 64-bit EDC- Upper 32 bits (32-63) 

2552 tbl 04 

SLICE POSITION CONTROL 

Slice Position! 
CODE Functional Operation I-- -

ID SOE SDBus MOE MDBus 
~ Width = 32 32 

o 0 Single 32-bit EDC unit 
Generate(1) 1 Sys.0--31 0 Sys. Byte Mux 

Detect/Correct(2) 0 Pipe. latch 1 MD 0--31 

0 1 "64-bit Generate-only" 1 Sys. 32-63 1 Sys.0-31 

1 0 Lower word, 64-bit bus 
Generate(1) 1 Sys.0-31 0 MD 0-31 

DetecVCorrect(2) 0 Pipe. latch 1 MD 0-31 

1 1 Upper word, 64-bit bus 
Generate(1) 1 Sys.32-63 0 MD 32-63 

DetecVCorred2) 0 Pipe. latch 1 MD 32-63 

NOTES: 
1. Checkbits generated from the data in the SD Latch. 
2. Corrected data residing in the Pipe Latch. 

FUNCTIONAL MODE CONTROL 

Functional Mode 
of SD Bus 

r---- -----MODE SOE SDBus MOE MDBus 

2 1 0 Width = 32 32 

x 1 1 "Normal" 
Generate 1 CPU Data 0 Pipe. latch 

Correct 0 Pipe. latch 1 RAM Data 

x 1 0 "Generate-Detect" 
Generate 1 CPU Data 0 Pipe. latch 

Detect 0 Pipe. latch 1 RAM Data 

0 0 0 "Error-Data-Output" 0 Err. D. latch - -
x 0 1 "Diagnostic-output" 0 CBin latch - -

PCBlin bus 
Syn. register 
Err. counter 
Er. type reg. 

1 0 0 "Checkbit-Injection" 
Generate 1 SDin latch 0 Pipe. latch 

Inject Checkbits 1 SDO-7 in 0 Pipe. latch 
Correct 0 Pipe. latch 1 RAM Data 

11.7 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Checkbit Buses 

PCBI CBI CBO SYO P -
Bus Bus Bus Bus Bus PERR 

8 8 8 8 4 1 

- - CBs out - Pin active 
- CBs in - Syn. out Pout -
- - CBs out - - -

- - PCBs out - Pin active 
U-SYOout CBs in - Par.Synd Pout -

L-CBOout - F.CBs out - Pin active 
- L-SYOout - Par.Cbits Pout -

25521b105 

Checkbit Buses 

PCBI CBI CBO SYO P -
Bus Bus Bus Bus Bus PERR 

8 8 8 8 4 1 

- - CBout - Pin active 
- CB in - - Pout -

- - CBout - Pin active 
- CBin - - Pout -
- - - - - -

PCBI in CBin - - - -

- - CBout - Pin active 
- - - - - -
- CBin - - Pout -

2552 tbl 06 
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IDT49C4651A 
32-BIT FlOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PRIMARY DATA PATH vs_ MEMORY CONFIGURATION 

SEPARATE VO MEMORIES: 

I 1. Checkbit Generation 
Write New Word to Memory 

-
CPU- OJ 

C 
"Tl 

I-r---------� DIN 

I 

"Tl 
m 
::rJ 

- f-SD MD 
L-.- P 

MAIN 
MEMORY 

Dour 

CBO \----I~ICHECKBIT 

IDT49C465 CBI MEMORY 

2. Data Correction 
Read Memory Word 

.--
CPU - OJ DIN 

C CORRECTED 
"Tl MAIN 
"Tl MEMORY m 
::rJ 

'-- - SD MD Dour 
-P 

CBO CHECKBIT 

IDT49C465 CBI 
MEMORY 

I 3. Memory Generation 
Re-write Corrected Word to Memory 

.--
CPU - OJ DIN 

c CORRECTED 
"Tl MAIN 
"Tl 

MEMORY m 
::rJ 

'-- - SD MD Dour 
-P 

CBO CHECKBIT 

IDT49C465 CBI 
MEMORY 

I 

COMMON VO MEMORIES: 

I 1. Checkbit Generation 
Write New Word to Memory 

CPU - SD MDI------~II/O 

-P 
MAIN 

MEMORY 

CBO ~'---____ ICHECKBIT 

IDT49C465 CBI MEMORY 
,-------,;...;.;.J 

I 
2. Data Correction 

Read Memory Word 

CORRECTED 
CPU- SD MD I/O 

MAIN 
-P MEMORY 

CBO ~ CHECKBIT 
IDT49C465 CBI --.J MEMORY 

I 
3. Memory Generation 

Re-write Corrected Word to Memory 

CORRECTED CORRECTED 
CPU- SD MD I/O 

MAIN 
-P MEMORY 

CBO ~ CHECKBIT 
IDT49C465 CBI -..-l MEMORY 

I 

2552 drw 13 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PARTIAL-WORD-WRITE OPERATIONS 

FOR COMMON VO MEMORIES: 

;-

-
s: 

PORRECTION 
0 

BLOCK ~ 

SO BUS 

B 
B 
B 
B 

3= 1 
2=1 
1 = 1 
0= 0 

BYTE 3 

BYTE 2 

BYTE 1 

B r-E 0 

-

"C 
'ii 
m 

l-f- ~ 
:I: 

~ 

-

-
8 

en 
0 

~ 
8 

:I: 8 

8 -

In order to perform a partial-word-write operation, the 
complete word in question must be read from memory. This 
must be done in order to correct any error which may have 
occurred in the old word. Once the complete, corrected word 
is available, with all the bytes verified, the new word may be 
assembled in the byte mux and the new checkbits generated. 

:J: 

'--
·r:l3 MOBUS 

.~ 
~ BYTE 3 

~ BYTE 2 MAIN 
MEMORY 

BYTE 1 
BYTE 
MUX BYTE 0 

0 , 
'--- 0 , 

C-
o , 

A3 0 , 

~ 
0 , 
0 , 

A2 0 , 

/ 
0 , 
0 , 
0 , 

CHECKBIT 0 , 
GENERATOR 0 , 

AD 0 , 
I CBO 

I I 
I~ 

CHECKBIT 
MEMORY 

IDT49C465 
2552 drw 14 

The example shown above illustrates the case of combin­
ing 3 bytes from an old word with a new lower order byte to 
form a new word. The new word, along with the newcheckbits, 
may now be written to memory. 

In the separate liD memory configuration, the situation is 
similar except that the new word is output on the SO Bus 
instead of the MO Bus (refer to previous page). 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

32-BIT DATA WORD CONFIGURATION 
A single IDT 49C465 EDC unit, connected as shown below, 

provides all the logic needed for single-bit error correction, 
and double-bit error detection, of a 32-bit data field. The 
identification code (00) indicates 7 checkbits are required. 
The CBI7 pin should be tied high. 

The 39-bit data format for four bytes of data and 7 checkbits 
is indicated below. 

32-BIT DATA FORMAT 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Syndrome bits are generated by an exclusive-OR of the 
generated checkbits with the checkbits read from memory. 
For example, Sn is the XOR of checkbits from those read with 
those generated. During Data Correction, the syndrome bits 
are used to complement (correct) single-bit errors in the data 
bits. 

CHECKBITS 

I C6 I C5 I C4 I C3 I C2 I C1 I CO I 
31 2423 1615 a 7 0 

2552 drw 15 

32-BIT HARDWARE CONFIGURATION 
Vcc 

1a 
PCBl0-7 CB00-6 

7 CHECKBIT5-0UT 

CBI7 

, <!. .. CBI0-6 SY00-6 
CHECKBITS-IN 7 7 SYNDROME-OUT 

ERR 

P0-3 MERR 

SD0-31 MD0-31 
SYSTEM DATA I/O "32 32 MEMORY DATA I/O 

.. 
CODE ID 1,0 = 00 IDT49C465 

2552drw 16 

11.7 13 

III 



IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

64-BIT DATA WORD CONFIGURATION 
Two IDT49C465 EDC units, connected as shown below, 

provide all the logic needed for single-bit error correction, and 
double-bit error detection; of a 64-bit data field. The "Slice 
Identification" Table gives the CODE ID1 ,0 values needed for 
distinguishing the upper 32 bits from the lower 32 bits. Final 
generated checkbits, ERR and MERR (indicates multiple 
errors) signals come from the upper slice, the IC with CODE 
ID1,0=11. Control signals not shown are connected to both 
Units in parallel. 

Data-In bits ° through 31 are connected to the same 
numbered inputs of the EDC with CODE 101,0=10, while 
Data-In bits 32 through 63 are connected to data inputs ° to 
31, respectively, for the EDC unit with CODE ID1 ,0=11. 

The 72-bit data format of data and checkbits is indicated 
below. 

64-BIT DATA FORMAT 
DATA 

BYTE 7 BYTE 6 BYTE 5 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Correction of single-bit errors in the 64-bit configuration 
requires a simultaneous exchange of partial checkbits and 
partial syndrome bits between the upper and lower units. 

Syndrome bits are generated by an exclusive-OR of the 
generated checkbits with the checkbits read from memory. 
For example, Sn is the XOR of checkbits read and checkbits 
generated. During data correction, the syndrome bits are 
used to complement (correct) single-bit errors in the data bits. 
For double or multiple-bit error detection, the data available as 
output by the Pipeline Latch is not defined. 

Critical AC performance data is provided in the Table "Key 
AC Calculations", which illustrates the delays that are critical 
to 64-bit cascaded performance. As indicated, a summation 
of propagation delays is required when cascading these units. 

CHECKBITS 

BYTE 0 

63 5655 4847 4039 3231 2423 1615 87 ° 2552 drw 17 

64-BIT HARDWARE CONFIGURATION 

8 PARTIAL-CHECKBITS (CORRECT ONLY) 

-
ITS-IN 

,~ ~ 
CHECKB 

SYSTEM DATAQ-31 

SYSTEM DATA32~3 

PCBl0-7 CB00-7 

CBl0-7 SY00-7 

P0-3 

SD0-31 

IDT49C465 

LOWEREDC 
(CODE ID 1,0 = 10) 

8 PARTIAL-GHECKBITS 
(GENERATE ONLY) 

8 PARTIAL-SYNDROME 
(DETECT/CORRECT) 

--- ---

11.7 

PCBl0-7 CB00-7 

CBl0-7 SY00-7 

ERR 

P0-3 
MERR 

SD0-31 MD0-31 

IDT49C465 

UPPER EDC 
(CODE ID 1,0= 11) 

-
8 FINALC HECKBITS 

ATE ONLY) (GENER 

(DETECT AND CORRECT) 

MEMORYD ATA32-63 

MEMORY DATA 0-31 

2552 drw 18 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

DEFINITIONS OF TERMS: 
Do - 031 = System Oata and/or Memory Oata Inputs 

CBlo - CBI7 = Checkbit Inputs 
PCBlo - PCBI7 = Partial Checkbit Inputs 

FSo - FS7 = Finallntemal Syndrome bits 

FUNCTIONAL EQUATIONS: 
The equations below describe the terms used in the 

IOT49C465 to determine the values of the partial checkbits, 
checkbits, partial syndromes and final internal syndromes. 
NOTE: All "Ee" symbols below represent the "EXCLUSIVE­
OR" function. 

PA = 00 Ee 01 Ee 02 Ee 04 Ee 06 Ee 08 Ee 010 Ee 012 Ee 016 Ee 017 
Ee 018 Ee 020 Ee 022 Ee 024 Ee 026 Ee 028 

PB = 00 Ee 03 Ee 04 Ee 07 Ee 09 Ee 010 Ee 013 Ee 015 Ee 016 E9 019 
Ee 020 E9 023 Ee 025 Ee 026 Ee 029 E9 031 

PC = 00 E9 01 Ee 05 E9 06 Ee 07 E9 011 Ee 012 E9 013 Ee 016 E9017 
Ee 021 E9 022 E9 023 Ee 027 E9 028 E9 029 

PO = 02 Ee 03 E9 04 Ee 05 E9 06 E9 07 E9 014 E9 015 Ee 018 E9 019 
E9 020 E9 021 Ee 022 E9 023 Ee 030 E9 031 

PE = 08 E9 09 E9 010 Ee 011 E9 012 E9 013 E9 014 Ee 015 E9 024 
E9 025 E9 026 Ee 027 Ee 028 Ee 029 $ 030 $ 031 

~=DoEe~Ee~E9~E9~E9~E9~$~$~$~ 
E9 026 Ee 027 E9 028 E9 029 $ 030 Ee 031 

PG = 08 E9 09 $ 010 Ee 011 Ee 012 E9 013 E9 014 Ee 015 E9 016 
$ 017 E9 018 $ 019 E9 020 E9 021 E9 022 Ee 023 

PHo = 00 $ 04E9 06 E9 07 E9 08 E9 09$ 011 $ 014E9 017E9 018 
Ee 019 $ 021 $ 026 $ 028 E9 029 E9 031 

PH1 = 01 E9 02 E9 03 E9 05 E9 08 E9 09 E9 011 $ 014E9 017Ee 018 
$ 019 $ 021 E9 024 $ 025 E9 027 E9 030 

PH2 = 00 E9 04 Ee 06 $ 07 E9 010 E9 012 $ 013 $ 015 E9 016 E9 
020 E9 022 $ 023 E9 026 $ 028 E9 029 E9 031 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CMOS TESTING CONSIDERATIONS 
Special test board considerations must be taken into 

account when applying high-speed CMOS products to the 
automatic test environment. Large output currents are being 
switched in very short periods and proper testing demands 
that test set-ups have minimized inductance and guaranteed 
zero voltage grounds. The techniques listed below will assist 
the user in obtaining accurate testing results: 
1) All input pins should be connected to a voltage potential 

during testing. If left floating, the device may oscillate, 
causing improper device operation and possible latch up. 

2) Placement and value of decoupling capacitors is critical. 
Each physical set-up has different electrical 
characteristics and it is recommended that various 
decoupling capacitor sizes be experimented with. 
Capacitors should be positioned using the minimum lead 
lengths. They should also be distributed to decouple 
power supply lines and be placed as close as possible to 
the OUT power pins. 

3) Oevice grounding is extremely critical for proper device 
testing. The Use of multi-layer performance boards with 
radial decoupling between power and· ground planes is 
necessary. The ground plane must be sustained from the 
performance board to the OUT interface board and wiring 
unused interconnect pins to the ground plane is recom­
mended. Heavy gauge stranded wire should be used for 
power wiring, with twisted pairs being recommended for 
minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To 
allow for testing and hardware-induced noise, lOT recom­
mends using VrL S; OV and VrH ~ 3V for AC tests. 

11.7 15 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

DETAILED DESCRIPTION - CHECKBIT AND 
SYNDROME GENERATION vs. CODE ID 

LOGIC EQUATIONS FOR THE CBO OUTPUTS 

CODEID1,0 

Checkbit 00 10 11 

Generation Final Chkbits Partial Checkbits Final Checkbits 

CBOo PHo PH1 PH2E1l PCBlo 

CB01 PA PA PAEIlPCBh 

CB02 PB PB PBEil PCBI2 

CB03 PC PC PC Ell PCBI3 

CB04 PO PO PO Ell PCBI4 

CB05 PE PE PEEll PCBI5 

CB06 PF PF PFEIl PCBI6 

CB07 - PF PGEIl PCBI7 

2552 tbl 07 

LOGIC EQUATIONS FOR THE SYO OUTPUTS 

Checkbitl CODEID 1,0 

Syndrome 00 10 11 

Generation Final Syndrome Partial Syndrome Partial Checkblts 

SYOO PHOEllCBIO PHI EIlCBIO PH2 

SYOI PAEIlCBI1 PAEll CBll PA 

SY02 PBEIlCBI2 PBEIlCBI2 PB 

SY03 PC Ell CBI3 PC Ell CBI3 PC 

SY04 POEllCBI4 POEllCBI4 PO 

SY05 PEEll CBI5 PEEIlCBI5 PE 

SY06 PFEll CBI6 PFEll CBI6 PF 

SY07 - PFEll CBI7 PG 

25521b108 

LOGIC EQUATIONS FOR THE FINAL SYNDROME (FSn) 

Final CODEID 1,0 

Syndrome 00 10,11 

Generation Final Syndrome Final Internal Syndrome 

FSo PHoEll CBlo PH1 (L) Ell PH2 (U) Ell CBlo 

FS1 PAEIlCBh PA (L) Ell PA (U) Ell CBh 

FS2 PBEIlCBI2 PB (L) Ell PB (U) Ell CBI2 

FS3 PCEIlCBI3 PC (L) Ell PC (U) Ell CBI3 

FS4 POEllCBI4 PO (L)EIl PO (U) Ell CBI4 

FSs PEEil CBI5 PE (L) Ell PE (U) Ell CBI5 

FSe PFEll CBI6 PF (L) Ell PF (U) Ell CBla 

FS7 - PF (L) Ell PG (U)EIl CBI7 

25521b109 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

32-BIT SYNDROME DECODE TO BIT-IN-ERROR (1) 

I HEX 0 1 2 3 4 5 6 7 

S6 0 0 0 0 1 1 1 1 

Syndrome S5 0 0 1 1 0 0 1 1 

Bits S4 0 1 0 1 0 1 0 1 -
HEX S3 S2 S1 SO 

0 0 0 0 0 . C4 C5 T C6 T T 30 

1 0 0 0 1 CO T T 14 T M M T 

2 0 0 1 0 C1 T T M T 2 24 T 

3 0 0 1 1 T 18 8 T M T T M 

4 0 1 0 0 C2 T T 15 T 3 25 T 

5 0 1 0 1 T 19 9 T M T T 31 

6 0 1 1 0 T 20 10 T M T T M 

7 0 1 1 1 M T T M T 4 26 T 

8 1 0 0 0 C3 T T M T 5 27 T 

9 1 0 0 1 T 21 11 T M T T M 

A 1 0 1 0 T 22 12 T 1 T T M 

B 1 0 1 1 17 T T M T 6 28 T 

C 1 1 0 0 T 23 13 T M T T M 

D 1 1 0 1 M T T M T 7 29 T 

E 1 1 1 0 16 T T M T M M T 

F 1 1 1 1 T M M T 0 T T M 

NOTES: 2552 1b1 12 
1. The table indicates the decoding of the seven syndrome bits to identify the 

bit-in-errorfor a single-bit error, or whether a double or triple-bit errorwas 
detected. The all-zero case indicates no error detected. 
• = No errors detected 
# = The number of the single bit-in-error 
T = Two errors detected 
M = Three or more errors detected 
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IDT49C4651A 
32-61T FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DETAILED DESCRIPTION - 32-BIT CONFIGURATION 

32-BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHAR-r1) 

Generated Participating Data Bits 

Checkbits Parity 0 1 2 3 4 5 6 7 8 9 
CBO Even (XOR) X X X X X X 

CB1 Even (XOR) X X X X X X 

CB2 Odd (XNOR) X X X X X 

CB3 Odd (XNOR) X X X X X 

CB4 Even (XOR) X X X X X X 

CBS Even (XOR) X X 

CBS Even (XOR) X X X X X X X X 

Generated Participating Data Bits 

Checkbits Parity 16 17 18 19 20 21 22 23 24 25 

CBO Even (XOR) X X X X 

CBI Even (XOR) X X X X X X 

CB2 Odd (XNOR) X X X X X 

CB3 Odd (XNOR) X X X X X 

CB4 Even (XOR) X X X X X X 

CBS Even (XOR) X X 

CBS Even (XOR) X X 

10 11 12 13 14 15 

X X 

X X 

X X X 

X X X 

X X 

X X X X X X 

2552 tblto 

26 27 28 29 30 31 

X X X X 

X X 

X X X 

X X X 

X X 

X X X X X X 

X X X X X X 

NOTE: 2552 tbltt 

1. The table indicates the data bits participating in the checkbH generation. For example, checkbH CO is the Exclusive-OR function of the 16 data input bits 
marked with an X. 

11.7 17 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DETAILED DESCRIPTION - 64-BIT CONFIGURATION 
64-BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHART(l, 2) 

Generated Participating Data Bits 

Checkbits Parity 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CBO Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 

2552 tbl13 

Generated Participating Data Bits 

Checkbits Parity 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
CBO Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) 
. 

X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 

2552 tbl14 

Generated Participating Data Bits 

Checkbits Parity 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 
CBO Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 

2552 tbl15 

Generated Participating Data Bits 

Checkbits Parity 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 

CBO Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CBS Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 

NOTES: 2552 ful16 

1. The table indicates the data bits participating in the checkbit generation. For example, checkbit CO is the Exclusive-OR function of the 64 data input bits 
marked with an X. 

2. The checkbit is generated as either an XOR or an XNOR 01 the 64 data bits noted by an "X" in the table. 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DETAILED DESCRIPTION - 64-BIT CONFIGURATION (Con't.) 

64-BIT SYNDROME DECODE TO BIT-IN-ERROR(l) 

I HEX 0 1 2 3 4 5 6 7 8 9 A B C D E F 
57 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

56 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

5yndrome 55 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

Bits 54 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 -
HEX 53 52 51 50 

0 0 0 0 0 . C4 C5 T C6 T T 62 C7 T T 46 T M M T 

1 0 0 0 1 CO T T 14 T M M T T M M T M T T 30 

2 0 0 1 0 C1 T T M T 34 56 T T 50 40 T M T T M 

3 0 0 1 1 T 18 8 T M T T M M T T M T 2 24 T 

4 0 1 0 0 C2 T T 15 T 35 57 T T 51 41 T M T T 31 

5 0 1 0 1 T 19 9 T M T T 63 M T T 47 T 3 25 T 

6 0 1 1 0 T 20 10 T M T T M M T T M T 4 26 T 

7 0 1 1 1 M T T M T 36 58 T T 52 42 T M T T M 

8 1 0 0 0 C3 T T M T 37 59 T T 53 43 T M T T M 

9 1 0 0 1 T 21 11 T M T T M M T T M T 5 27 T 

A 1 0 1 0 T 22 12 T 33 T T M 49 T T M T 6 28 T 

B 1 0 1 1 17 T T M T 38 60 T T 54 44 T 1 T T M 

C 1 1 0 0 T 23 13 T M T T M M T T M T 7 29 T 

D 1 1 0 1 M T T M T 39 61 T T 55 45 T M T T M 

E 1 1 1 0 16 T T M T M M T T M M T 0 T T M 

F 1 1 1 1 T M M T 32 T T M 48 T T M T M M T 

NOTES: 2552 tbl 17 

1. The table indicates the decoding of the seven syndrome bits to identify the bit-in-error for a single-b~ error, or whether a double or triple-b~ error was 
detected. The all-zero case indicates no error detected . 
• = No errors detected 
# = The number of the single bit-in-error 
T = Two errors detected 
M = Three or more detected 

KEY AC CALCULATIONS - 64-BIT CASCADED CONFIGURATION 
64-Bit Propagation Delay Total AC Delay for IDT49C465 in 64-bit Mode 

(l) = lower slice 
Mode From To (U) = Upper slice 

Generate SD Bus Checkbits out SDtoCBO(l) + PCB I to CBO(U) 
tSC(l) + t PCC(U) 

Detect MD Bus ERR for 64-bits MDto SYO(l) + CBI to ERR (U) 
tMSY(l) + tCE(U_)_ 

MD Bus MERR for 64-bits MDtoSYO(l) + CBltoM ERR 
tMSY(l) + t CME (0) 

Correct MDBus Corrected data out MDto SYO(l) + eBI to SD(U) 
tMSY(l) + tCS(U) 

(or) -+ MD to SYO(U) + PCBI to SD(l) 
tMSY(U) + tPCS(l) 

NOTE: 2552 tbl18 

1. (or) = Whichever is worse. 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°e, f = 1.aMHz) 

Symbol Rating Com'l. Mil. Unit Symbol Parameter(1) Conditions Pkg. Typ. 

Vcc Power Supply -0.5 to +7.0 -{l.5 to +7.0 V CIN Input VIN =OV PGA 10 
Voltage Capacitance PQFP 5 

VTERM Terminal Voltage -{l.5 to -{l.5 to V 
with Respect Vcc+ 0.5 Vcc+ 0.5 

COUT Output VOUT= OV PGA 12 
Capacitance PQFP 7 

to Ground NOTE: 

TA Operating Oto +70 -55 to +125 °C 1. This parameter is sampled and not 100% tested. 

Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 30 30 mA 
Current 

NOTE: 2552tbl19 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only, and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to Absolute Maximum Ratings for 
ex1ended periods of time may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
The following conditions apply unless othelWise specified: 
e . I T aoe t 7aoe V 5 av 5"1c MTt ommercla: A = 0+ , CC = + 0; II ary: T A=- . 0+ , 

Symbol Parameter Test Conditions(1) 

VIH Input HIGH Level(4) Guaranteed Logic HIGH Normal Inputs 

Hysteresis Inputs 

VIL Input LOW Level(4) Guaranteed Logie LOW 

IIH Input HIGH Current Vcc= Max., VIN=VCC 

IlL Input LOW Current Vcc= Max., VIN=GND 

loz Off State (Hi-Z) Vcc= Max. Vo=OV 

Vo=3V 

los Short Circuit Current Vcc= MaxP) 

VOH Output HIGH Voltage Vcc = Min. 10H=-6mA COM'L. 

VIN = VIH or VIL IOH=-4mA MIL. 

VOL Output LOW Voltage Vcc = Min. 10L = 12mA COM'L. 

VIN = VIH or VIL IOL=6mA MIL. 

VH Hysteresis CLEAR,MLE,PLE,SLE,SYNCLK,SCLKEN 

NOTES: 
1. For conditions shown as min. or max., use appropriate value specified above for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient temperature and maximum loading. 

CC = + 

Min. Typ.(2) 

2.0 -
3.0 -
- -
- -
- -
- -
- -
-20 -
2.4 -
2.4 -
- -
- -
- 200 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment. 

11.7 

0 

Max. 

-
-
0.8 

5.0 

-5.0 

-10 

10 

-150 

-
-
0.5 

0.5 

-

Unit 

pF 

pF 

2552 tbl20 

Unit 

V 

V 

~ 

~ 

~ 

mA 

V 

V 

mV 

2552 tbl21 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Con't_) 
The following conditions apply unless otherwise specified: 
Commercial' TA = O°C to +70°C Vee = 5 OV + 5%' Military' TA = -55°C to +125°C Vee = 5 OV ± 10% , - , , 

Symbol Parameter Test Condltions(l) 

ICCQ Quiescent Power Supply Current VIN = Vcc or GND 
CMOS Input Levels Vcc = Max. All Inputs 

Outputs Disabled 

ICCQT Quiescent Power Supply Current VIH = 3.4V, VIL = OV 
TTL Input Levels Vcc = Max. All Inputs 

Outputs Disabled 

ICCDl Dynamic Power Supply Current fcp = 10MHz, 50% Duty Cycle COM'L. 
f= 10MHz VIH = Vcc, VIL = GND 

Read Mode, Outputs Disabled MIL. 

ICCD2 Dynamic Power Supply Current fcp = 20M Hz, 50% Duty Cycle COM'L. 
f=20MHz VIH = Vcc, VIL = GND 

Read Mode, Outputs Disabled MIL. 

NOTES: 
1. For conditions shown as Min. or Max., use appropriate value specified above for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25"e ambient temperature, and maximum loading. 
3. Total supply current is the sum of the Quiescent current and the dynamic current and is calculated as follows: 

Icc = leeo + ICCOT (NT X DT) + ICCD (fop) 
where: NT = Total # of quiescent TTL inputs 

DT = Ae Duty cycle - % of time high (TTL) 
fop = Operating frequency 

11.7 

Min. Typ.(2) 

- -

- -

- -
- -
- -
- -

Max. Unit 

5 mA 

1 mAl 
input 

100 mA 

115 

200 mA 

230 

2552 tbl22 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

AC PARAMETERS - 49C465A 

PROPAGATION DELAY TIMES 

Parameter Description 
Numbe- Parameter From )I~o 

Name Input (edge) Output (edge) 

GENERATE (WRITE) PARAMETERS 

01 tBC BEN CBO 

02 tBM BEN MDoUT 

03 tMC MDIN CBO 

04 tpcc PCBI CBO 

05 t PPE PXIN PERR 

06' tsc CBO 

07 tSM SDIN MDoUT 

08 tSPE PERR 

DETECT (READ) PARAMETERS 

09 tCE ERR Low 

10 tCME CBI MERR=Low 

11 tCSY SYO 

12 tME ERR 

13 t MME MDIN MERR 

14 tMSY SYO 

CORRECT (READ) PARAMETERS 

15 tcs CBI SDOUT 

16 tMP Px 

17 tMS MDIN SDOUT 

18 tMSY SYO 

19 t pcs PCBI SDOUT 

DIAGNOSTIC PARAMETERS 

NOTES: 

32-bit 
System 

Standalone 
Slice 

CODEID=OO 

Com. Mil. 

Max. Max. 

15 20 

15 20 

- -
- -
12 18 

14 18 

12 18 

12 18 

14 18 

15 20 

12 18 

12 18 

16 20 

16 20 

16 20 

18 22 

14 18 

16 20 

- -

1, Where "edge" is not specified, both HIGH and LOW edges are implied. 
2. BOLD indicates critical system parameters. 

64-bit 
"Generate 

only" 
Slice 

CODEID=Ol 

Com. Mil. 

Max. Max. 

- -
- -
15 18 

- -
- -
14 18 

- -
- -

- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

11.7 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

64-bit System 

Lower Upper 
Slice Slice 

CODEID=10 CODE ID=ll 

Com. Mil. Com Mil. 

Max. Max. Max. Max. 

15 20 15 20 

15 20 15 20 

- - - -
- - 12 18 

12 18 12 18 

14 18 14 18 

12 18 12 18 

12 18 12 18 

- - 12 18 

- - 15 20 

12 18 - -
- - 12 18 

- - 16 20 

12 18 12 18 

- - 16 20 

18 22 18 22 

- - - -
12 18 12 18 

13 18 - -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Refer to 

Timing Diagram 
Figure 

-
-
10 

7 

-
7 

7 

-

8,10 

8,10 

8,10 

8,10 

8,10 

8,10 

8,11 

8,11 

8,11 

8,11 

11 

15 

15 

2552 tbl24 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC PARAMETERS - 49C465A 

PROPAGATION DELAY TIMES FROM LATCH ENABLES 

Parameter Description Com.'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Max. Max. Unit Figure 

22 tMLC CBO · 16 20 ns 13 
23 t MLE ERR · 13 18 ns 8,10,11 
24 tMLME MLE= HIGH MERR · 16 20 ns 8 
25 t MLP Px * 18 22 ns 8,11 
26 t MLS SDOUT * 18 22 ns 8,10,11 
27 tMLSY SYO * 15 20 ns 8, 10 

28 t PLS PLE= LOW SDOUT * 10 12 ns 8,11 
29 t PLP PLE= LOW Px * 13 18 ns 8,11 

30 t SLC SLE= HIGH CBO * 16 20 ns 7,9 
31 t SLM SLE= HIGH MDoUT · 12 18 ns 7,9 

NOTE: 2552 tbl27 

"*n = Both HIGH and LOW edges are implied. 

ENABLE AND DISABLE TIMES 
Parameter Description Com'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Min. Max. Min. Max. Unit Figure 

32 t BESZx BEN= HIGH SDOUT * 2 13 2 16 ns 8,10,11 
33 t BESxZ LOW Hi-Z 2 11 2 14 ns 

34 t BEPZx BEN= HIGH POUT * 2 13 2 16 ns 8,11 
35 t BEPxZ LOW Hi-Z 2 11 2 14 ns 

36 t CECZx CBOE= LOW CBO * 2 13 2 16 ns 7,9 
37 t CECXZ HIGH Hi-Z 2 11 2 14 ns 

38 t MEMZx MOE= LOW MDoUT * 2 13 2 16 ns 7,9 
39 tMEMXZ HIGH Hi-Z 2 11 2 14 ns 8, 10 
40 t SESZx SOE= LOW SDOUT * 2 13 2 16 ns 8, 10 
41 t SESXZ HIGH Hi-Z 2 11 2 14 ns 7,9 

NOTE. 2552 tbl28 

,,*n = Delay to both edges. 

III 
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IDT49C4651A 
32_BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SET-UP AND HOLD TIMES - 49C465A 
Parameter Description Com.'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Min. Min. Unit Fi!lure 

42 t SSLS SDIN Set-up • before SLE = LOW 3 4 ns 7,9 
43 t SSLH SDIN Hold · afterSLE = LOW 3 4 ns 7,9 
44 tMMLS MDIN Set-up • before MLE =LOW 3 4 ns 8,10,11 
45 tMMLH MDIN Hold · after MLE = LOW 3 4 ns 8, 10, 11 

46 tCMLS CBI Set-up · before MLE = LOW 3 4 ns 8, 10, 11 
47 ICMLH CBI Hold · after MLE = LOW 3 4 ns 8, 10, 11 

48 t MPLS MDIN Set-up • before PLE = HIGH 10 12 ~s -
49 t MPLH MDIN Hold · after PLE= HIGH 0 0 ns -
50 t CPLS CBI Set-up · before PLE =HIGH 10 12 ns -
51 tCPLH CBI Hold · after PLE= HIGH 0 0 ns -
52 t PCPLS PCBI Set-up • before PLE = HIGH 10 12 ns -
53 t PCPLH PCBI Hold · after PLE= HIGH 0 0 ns -

DIAGNOSTIC SET-UP AND HOLD TIMES 

54 I cscs CBI Set-up · 10 12 ns 15 
55 tMSCS MDIN Set-up • before SYNCLK=HIGt 10 12 ns 15 
56 t MLSCS MLE Set-up =HIGH 10 12 ns 15 

57 t SESCS SCLKEN Set-up =LOI/\ 3 4 ns 15 
58 t SESCH SCLKEN Hold =LOW after SYNCLK =HIGH 3 4 ns 15 

NOTE: 2552 tbl32 

... " = Where "edge" is not specified, bolh HIGH and LOW edges are implied. 

MINIMUM PULSE WIDTH 
Refer to 

Parameter Minimum Pulse Width Com'l. Mil. Timing Diagram 

Number Name Input Conditions Min. Min. Unit Figure 

59 t CLEAR Min. CLEAR LOW time to clear diag. regislers Dala= Valid 8 10 ns 14 
60 t MLE Min. MLE HIGH time to strobe new data MD, CBI = Valid 5 6 ns -
61 t PLE Min. PLE LOW time to strobe new data SD = Valid 5 6 ns -
62 t SLE Min. SLE HIGH time to strobe new data SD = Valid 5 6 ns -
63 I SYNCLK Min. SYNCLK HIGH time to clock in new data SCKEN = LOW 5 6 ns 14 

<00< '"' o. 

Input Pulse Levels GND10 3.0V 

Input Rise/Fall Times 1V/ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 18 

2552 tbl34 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

AC PARAMETERS - 49C465 

PROPAGATION DELAY TIMES 

Parameter Description 
Number Parameter From )ITO 

Name Input (edge) Output (edge) 

GENERATE (WRITE) PARAMETERS 

01 tBC BEN eBO 

02 tBM BEN MDoUT 

03 tMC MDIN ceo 

04 tpcc PCBI ceo 

05 t PPE PXIN PERR 

06 t SC ceo 

07 tSM SDIN MDouT 

08 tSPE PERR 

DETECT(READ)PARAMETERS 

09 tCE ERR = LOW 

10 tCME cel MERR=LOW 

11 t CSY SYO 

12 tME ERR = LOW 

13 tMME MDIN MERR = LOW 

14 tMSY SYO 

CORRECT(READ)PARAMETERS 

15 tcs CBI SDOUT 

16 tMP Px 

17 tMS MDIN SDOUT 

18 t MSY SYO 

19 t PCS PCBI SDOUT 

DIAGNOSTIC PARAMETERS 

NOTES: 

32-bit 
System 

Standalone 
Slice 

CODE 10=00 

Com. Mil. 

Max. Max. 

20 25 

20 25 

- -
- -
15 20 

16 20 

15 20 

15 20 

16 20 

20 24 

15 20 

15 20 

20 24 

18 22 

20 24 

20 26 

16 20 

18 22 

- -

1. Where "edge" is not specified, both HIGH and LOW edges are implied. 
2. BOLD indicates critical system parameters. 

64-blt 
"Generate 

only" 
Slice 

CODE 10=01 

Com. Mil. 

Max. Max. 

- -
- -
17 20 

- -
- -
16 20 

- -
- -

- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

11.7 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

64-bit System 

Lower Upper 
Slice Slice 

CODE 10=10 CODE 10=11 

Com. Mil. Com. Mil. 

Max. Max. Max. Max. 

20 25 20 25 

20 25 20 25 

- - - -
- - 15 20 

15 20 15 20 

16 20 16 20 

15 20 15 20 

15 20 15 20 

- - 15 20 

- - 20 24 

12 18 - -
- - 15 20 

- - 20 24 

15 20 15 20 

- - 20 24 

20 26 20 26 

- - - -
15 20 15 20 

15 20 - -

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 

Refer to 
Timing Diagram 

Figure 

-
-
10 

7 

-
7 

7 

-

8,10 

8,10 

8,10 

8,10 

8,10 

8,10 

8,11 

8,11 

8,11 

8,11 

11 

15 

15 
2552 tbl23 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC PARAMETERS - 49C465 

PROPAGATION DELAY TIMES FROM LATCH ENABLES 

Parameter DescriDtion Com.'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Max. Max. Unit Figure 

22 IMLC CSO · 20 24 ns 13 
23 IMLE ERR · 15 20 ns 8,10,11 
24 I MLME MLE= HIGH MERR · 20 24 ns 8 
25 I MLP Px · 20 25 ns 8,11 
26 t MLS SDOUT · 20 25 ns 8,10,11 
27 IMLSY SYO · 18 22 ns 8, 10 

28 I PLS PLE= LOW SDOUT · 12 16 ns 8,11 
29 I PLP PLE= LOW Px · 16 20 ns 8,11 

30 ISLC SLE= HIGH CSO · 20 24 ns 7,9 
31 I SLM SLE= HIGH MDoUT · 15 20 ns 7,9 

NOTE: 2552 tbt 25 

..... = Bolh HIGH and LOW edges are implied. 

ENABLE AND DISABLE TIMES 
Parameter Description Com'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Min. Max. Min. Max. Unit Figure 

32 I BESZx BEN= HIGH SDOUT · 2 15 2 18 ns 8, 10, 11 
33 I BESxZ LOW Hi-Z 2 13 2 16 ns 

34 I BEPZx SEN= HIGH POUT · 2 15 2 18 ns 8,11 
35 I BEPxZ LOW Hi-Z 2 13 2 16 ns 

36 I CECZx CBOE= LOW CSO · 2 15 2 18 ns 7,9 
37 I CECXZ HIGH Hi-Z 2 13 2 16 ns 

38 I MEMZx MOE= LOW MDoUT · 2 15 2 18 ns 7,9 
39 I MEMxZ HIGH Hi-Z 2 13 2 16 ns 8, 10 
40 I SESZx SOE= LOW SDOUT · 2 15 2 18 ns 8, 10 
41 I SESXZ HIGH Hi-Z 2 13 2 16 ns 7,9 

NOTE: 2552 tbl26 

..... = Delay 10 bolh edges. 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

SET-UP AND HOLD TIMES - 49C465 
Parameter Description Com.'l. Mil. Refer to 

Parameter From To Timing Diagram 
Number Name Input (edge) Output (edge) Min. Min. Unit Figure 

42 I SSLS SDIN Sel-up · before SLE =LOW 4 5 ns 7,9 
43 I SSLH SDIN Hold · after SLE = LOW 4 5 ns 7,9 

44 I MMLS MDIN Sel-up · before MLE =LOW 4 5 ns 8,10,11 

45 IMMLH MDIN Hold · after MLE = LOW 4 5 ns 8, 10, 11 

46 I CMLS CSI Set-up · before MLE =LOW 4 5 ns 8,10,11 

47 I CMLH CSI Hold · after MLE = LOW 4 5 ns 8, 10, 11 

48 I MPLS MDIN Sel-up · before PLE =HIGH 12 15 ns -
49 I MPLH MDIN Hold · after PLE= HIGH ° ° ns -
50 I CPLS CSI Set-up · before PLE =HIGH 12 15 ns -
51 I CPLH CSI Hold · after PLE= HIGH ° ° ns -
52 I PCPLS PCSI Sel-up · before PLE =HIGH 12 15 ns -
53 I PCPLH PCSI Hold · after PLE= HIGH ° ° ns -

DIAGNOSTIC SET-UP AND HOLD TIMES 

54 I CSCS eBI Sel-up · 12 15 ns 15 

55 t MSCS MDIN Set-up · before SYNCLK=HIGH 12 15 ns 15 

56 t MLSCS MLE Sel-up = HIGH 12 15 ns 15 

57 I SESCS SCLKEN Sel-up = La'll 4 5 ns 15 

58 I SESCH SCLKEN Hold = LOW after SYNCLK =HIGH 4 5 ns 15 

NOTE: 2552 Ibl 29 

... " = Where "edge" is not specified, both HIGH and LOW edges are implied. 

MINIMUM PULSE WIDTH 
Refer to 

Parameter Minimum Pulse Width Com'l. Mil. Timing Diagram 

Number Name Input Conditions Min. Min. Unit Figure 

59 I CLEAR Min. CLEAR LOW lime to clear diag. regislers Dala= Valid 8 10 ns 14 
60 I MLE Min. MLE HIGH lime to strobe new data MD, CSI = Valid 5 6 ns -
61 I PLE Min. PLE LOW time to strobe new dala SD = Valid 5 6 ns -
62 ISLE Min. SLE HIGH lime 10 slrobe new data SD = Valid 5 6 ns -
63 I SYNCLK Min. SYNCLK HIGH time 10 clock in new data SCLKEN = LOW 5 6 ns 14 

25521bl30 

Inpul Pulse Levels GND10 3.0V 

Inpul Rise/Fall Times 1V/ns 

Input Timing Reference Levels 1.5V 

OUlput Reference Levels 1.5V 

OUlpul Load See Figure 18 

25521bl31 

III 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETEcnON AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 32-BIT CONFIGURATION 

Propagation Delay Min.! 
From To Max. 

BEN = Low to SDOUT Disabled min. 

BEN = Low to SDOUT Disabled max. 

SOE = Low to SDoUT Disabled min. 

SOE = Low to SDoUT Disabled max. 

SDIN Set-up to SLErN = Low min. 

SDrN Hold to SLErN = Low min. 

SDIN to PERRoUT max. 

IPPE_ Px to PERRoUT max. 

PERR 

SDINto MDOUT max. 

SLE = High to MDoUT max. 

bE' MOE = Low to MDoUT Enabled max. 

M[))....31 iii, M DATAouT=S DATAIN ... 

SDINtoCBO max. 

SLE = High to CBO max. 

COE CBOE = Low to CBO Enable max 

CBO 

NOTE: 2552 drw 19 

1. Assumes that System Data is valid at least 3ns (Com.) before SLE goes HIGH. 

Figure 7. 32-Bit Generate Timing 
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IDT49C4651A 
32-81T FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 32-81T CONFIGURATION 

Propagation Delay Min.! 
From To Max. 

MOE = High 10 MDouT Disabled max. 

MDIN Sel-up 10 MLE = Low min. 

MDIN Hold 10 MLE = Low min. 

Checkbil Sel-up 10 MLE = Low min. 

Checkbil Hold 10 MLE = Low min. 

tMSY MDlNlo SYOOUT max. 

tCSY Checkbils in 10 SYOOUT max. 
tMLSy(1) MLE = High 10 SYOoUT max. 

tME MDlNlo ERR = Low max. 

tCE Checkbils in 10 ERR = Low max. 
.. tMLEx(1) MLE = High 10 ERR = Low") max . 

tMME 

i 
tMME MDlNlo MERR = Low max. 

tCME tCME Checkbils in 10 MERR = Low max. 

tMLMEx(1) tMLEMx(1) MLE = High 10 MERR = Low (') max. 

NOTE: 2552 drw 20 

1. Assumes that Memory Data and Checkbits are valid at least 3ns (Com.)/4ns (Mil,) before MLE goes HIGH. 

Figure 8. 32-8it Detect Timing 

III 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 32-BIT CONFIGURATION 

Propagation Delay MinJ 
From To Max. 

MOE 

MOE = High to MDouT Disabled max. 

MD0-31 

MDIN Set-up to MLE = Low min. 

MDiN Hold to MLE = Low min. 

CBI 

Checkbit Set-up to MLE = Low min. 

ICMLH Checkbit Hold to MLE = Low min. 

MLE 

IMLS(I) MLEIN= High to SDOUT (1) max. 

PLE 

IPLS(I) PLE = Low to SDOUT (1) max. 

BEN 

IBESZX BEN = High to SDOUT Enabled max. 

SOE 

ISESZX SOE = Low to SDOUT Enabled max. 

ICS CBI to Corrected SDOUT max. 

IMS MDIN to Corrected SDOUT max. 

Corrected DATAoUT 

IMP MDIN to Parity Out max. 

IMLP MLE = High to Parity Out max. 

IPLP PLE = Low to Parity Out max. 

IBEPZx BEN = High to Parity Out max. 

ISEP SOE = Low to Parity Out max. 

P0--3 

NOTE: 2552 dlW 21 

1. Assumes that Memory Data and Checkbits are valid at least 3ns (Com.)/4ns (Mil.) before MLE goes HIGH. 

Figure 9. 32-Bit Correct Timing 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

BOTH 
465s 

BEN 

SOE 

I 

~ 

~ 

t~ I ~ 

~~~ 

V/h': 
It;ES~ 

I T I r L 1 I 
51 Paramete 
I Name 

ISESxZ min 

~ISESxZ_ ISESxZ rna . 

SD(L&U) ~(OUTPUT)XXX DATAIN .XXXXXXXX2 
I~SSL~ tSSLS 

ISSLH 
I--- tSSLH 

Px 

~ i 
~ XXXXXX Parity In 

i-- IPPE- IPPE 

I 

SLE 

PERR ~ !ii! 

.-. ISM ..... ISM 

MOE ~~ :::: 

tSL~ 4- tSLM(1) 
.JMEM tMEMZX 

i-tBE~ IBEM 

)I('NPUT)- XXXX MD DATAoUT= SD DATAIN 

~_ISC_ ISC 
__ tSLC(1l ISLC(1) 

MD(L&U 

~~ 
---tCEC~ tCECZX 

XXX>< Partial Checkbits Out 

Propagation Delay 
From To 

SOE = High to SDoUT Disabled 

SOE = High to SDOUT Disabled 

SDIN Set-up to SLEIN = Low 

SDIN Hold to SLEIN = Low 

Pxto PERR 

SDIN to MDouT 

SLE = High to MDoUT 

MOE = Low to MDouT.Enabled 

BENto MDoUT 

SD Lower In to CBO 
SLEIN = High to CBO (1) 

CBOE = Low to CBO Enabled 

~OE 

~BO 

rCBI 

fWER

I
465 

~ .. ; Inter-chip ;delay (Design dependent) 

UPPER 465 
~ ~ PartialCheckbitsll 

E:1 tPCC PCBltoCBO 

I 
~nalCheckbitsOu ~BO 

I 
I I I I 

~ 
I 

~ 
I 

~ 
I 

~J to 1 

NOTE: 
1. Assumes that System Data is valid at least 3ns (Com.)/4ns (Mil.) before SLE goes HIGH. 

Figure 10. 64-Blt Generate Timing - (64-Blt Cascading System) 

11.7 

Min~1 Max. 

min. 

max. 

min. 

min. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

2552 drw 22 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

BOTH Propagation Delay MinJ 
465S~L-__ ~ __ L-~ __ ~ __ -L __ -L __ ~ __ ~ __ L-~ __ ~Lt ______ ~ ______________________ -r ____ ~ From To Max. 

MOE = High to MDoUT 
Disabled 

MO(l) 
IMMlS MOIN Set-up to MLE = Low 

IMMlH MOIN Hold to MLE = Low 

eBI 

eBI Set-up to MLE = Low 

eBI Hold to MLE = Low 

MLE 

MLE = High 10 SDOUT(l) 

BEN 

BEN = High 10 SOOUT Enabled 

SOE 

ISESZx SOE = Low 10 SOOUT Enabled 

SD0-31 Corrected DATAouT 

IMSY MD Lower In 10 SYOOUT 
ICSY eBI10 SYO 
IMlSY MLE = High to SYO 

SYO Partial Syndrome Oul 

.. Inter-chip delay (Design dependenl) 

eBI Partial Syndrome In 

ICME eBI to MERR 

• .. IMlME(l) MLE = High 10 MERR 

MERR 
ICE ___ ICE eBI 10 ERR 

I MlE(ll .. IMlE(l) MLE = High to ERR 

IME .. IME MOINlo ERR 

MOINloMERR 

MD(u) 

NOTE: 
1. Assumes that System Data is valid at least 3ns {Com.)/4ns (Mil.) before SLE goes HIGH. 

Figure 11. 64-Bit Detect Timing 

11.7 

max. 

min. 

min. 

min. 

min. 

max. 

max. 

max. 

max. 

max. 
max. 

max. 

max . 

max. 

max. 

max . 

max. 

2552 drw23 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

Propagation Delay MinJ 
From To Max. 

54-BIT 
U/L Slicer-'--_..l-_..L..._-'-_'--_'--......J'-......J_---'_....l_---.L_-LY-___ + ____ ~ _______ +_--_1 

tMEMxZ MOE = High to MDoUT Disabled max. 

MDo-31 

MDIN Set-up to MLE = Low min. 

tMMLH MDIN Hold to MLE = Low min. 

CBI 

CBI Set-up to MLE = Low min. 

tCMLH CBI Hold to MLE = Low min. 

MLE 

tMLS(I) MLEIN = High to SDoUT (1) max. 

PCBI 

tPLS(I) PLE = Low to SDOUT 
(1) 

max. 

BEN 

IBESZX BEN = High to SDOUT Enabled max. 

SOE 

tSESZX SOE = Low to SDOUT Enabled max. 

ICS CBI to Corrected SDOUT max. 

ICSY CBI to Syndrome max. 

IMS MDIN to Corrected SDOUT max. 

SD0-31 Corrected DATAoUT 

tCSY CBI to Syndrome max. 

tMSY MDIN to Syndrome max. 

tMP MDIN to Parity Out max. 

tMLP MLE = High to Parity Out max. 

tPLP PLE = Low to Parity Out max. 

tBEPZX BEN = High to Parity Out max. 

tSEP SOE = Low to Parity Out max. 

PO-3 Parity Out 

SYO 

NOTE: 2552 drw 24 

1. Assumes that Memory Data and Checkbits are valid at least 4ns (Com.) before MLE goes HIGH. 

Figure 12. 64-Bit Correct Timing (Lower Slice) 

II 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

Propagation Delay Mini 
From To Max. 

MOE = High to MDouT 
Disabled 

max. 

MDQ--31 

MDIN Set-up to MLE = Low min. 

MDIN Hold to MLE = Low min. 

CBI 
CBI Set-up to MLE = Low min. 

CBI Hold to MLE = Low min. 

MLE 

MLEIN = High to SDOUT (1) max. 

PLE 

PLE = Low to SDOUT(l) max. 

BEN 

BEN = High to SDOUT Enabled max. 

SOE 

ISESZX SOE = Low to SDOUT Enabled max. 

ICS CBI to Corrected SDOUT max. 

I MS MDINto Corrected SDOUT max. 

IMSY MDIN to Corrected SDOUT max. 

SD0-31 Corrected DATAoUT 

IMP MDIN to Parity Out max. 

IMLP MLE = High to Parity Out max. 

IPLP PLE = Low to Parity Out max. 

IBEPZx BEN = High to Parity Out max. 

ISEP SOE = Low to Parity Out max. 

pQ--3 

SYO 

NOTE: 2552 drw 25 

1. Assumes that Memory Data and Checkbits are valid at least 4ns (Com.) before MLE goes HIGH. 

Figure 13. 64-Bit Correct Timing (Upper Slice) 
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IDT49C465/A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 

AC TIMING DIAGRAMS - 64-BIT CONFIGURATION 

SINGLE 
465 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Propagation Delay MinJ 
Max. From To 

~--~--~~--~~--~~---L--L--L--~----~----------------__ ~r-__ ~ 
SOE 

SD Bus 

SDIN Set-up to SLEIN = Low min. 

SDIN Hold to SLEIN = Low min. 

SLE 

SLE = High to CBd1) max. 

MOE 

MD Bus 
MDIN Set-up to MLEIN = Low min. 

MDIN Hold to MLEIN = Low min. 

MLE 

Bits 32-63 to CBO max. 

Bits 0-31 to CBO max. 

MLEIN = High to CBO (2) max. 

~E CBOE = Low to CBO Enabled max. 

CBO Final Checkbits Out 

NOTE: 2552 drw26 

1. Assumes that System Data is valid at least 3ns (Com.) before SLE goes HIGH. 
2. Assumes that Memory Data is valid at least 4ns (Com.) before MLE goes HIGH. 

Figure 14. 64-Bit Single Chip "Generate Only" Timing 

11.7 35 
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IDT49C465/A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

AC TIMING DIAGRAMS - DIAGNOSTIC TIMING 

Propagation Delay MinJ 
~5 r-L-__ ~~L-~ __ -L __ -L __ ~ __ ~~L-~ __ -L __ ~~ ______ ~ __ F_ro_m ______________ T_o ____ -+M_a_x~. 

CBI 

MOBus 

MLE 

SYNCLK 

CLEAR 

SO Bus 

CBI Set-up to SYNCLK = High 

I MSCS MOIN Set-up to SYNCLK = High min. 

I MLSCS MLE = High Set-up to SYNCLK = High min. 

ISESCS SCLKEN Set-up to SYNCLK = High min. 

I SESCH SCLKEN = Hold After SYNCLK = High min. 

I SYNCLK SCLKEN Pulse Width 
ISCS SCLKEN = High to SDoUT 
I CLEAR CLEAR Pulse Width 

CLEAR = Low to SOOUT 

min. 

max. 
min. 

max. 

2552 drw 27 

Figure 15. 32-Blt Diagnostic Timing 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUITS FOR ALL OUTPUTS SWITCH POSITION 

Vee a---.7.0V 

soon 
,------, VIN VOUT 

H-<>t-~--l D.U.T. I--t<o+-~-~ 

RT 
SOpF soon 

ICL 
2552 drw30 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.SV 
DATA ZKtj-----.d~~~ - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.SV 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.SV 

ETC. - OV 

PRESET------- ,j - 3V 
SYNCHRONOUS CONzztTROL , 

CLEAR 1.SV 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2552 drw 31 

3V 
1.SV 
OV 

VOH 
- 1.SV 

VOL 

3V 

2552 drw 33 

Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 25521bl35 

Cl= load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-lOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

tw~l'SV 
1.SV 

'---

2552 drw 32 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.SV 

OV 

3.SV 

VOL 

VOH 
OUTPUT SWITCH NORMALLY OPEN HIGH OV 

2562 drw 34 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH 
2. Pulse Generator for All Pulses: Rate ~ 1.0MHz; tF ~ 2.Sns; tR ~ 2.Sns 

11.7 37 
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IDT49C4651A 
32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

IDT ...,.,.:;4'll'9C"",,46s>5,­
Device Type 

-1QL 
Speed 

x 
Process! 

Temperature 
Range 

I------li gLANK 

L-_________ ~PQF 

G 

~----------------------------~BLANK 
A 

~--------------------------------------~49C4~ 

11.7 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Plastic Quad Flatpack 
Pin Grid Array 

Standard Speed 
High Speed 

32-Bit Flow-thru™ EDC 

2552 dIW35 
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~ g 64-BIT FLOW-THRU IDT49C466 
ERROR DETECTION IDT49C466A 

AND CORRECTION UNIT PRELIMINARY 
Integrated Device Technology, Inc. 

FEATURES: 
• 64-bit wide Flow-thruEDCTM 
• Separate System and Memory Data Input/Output Buses 
• - Error Detect Time: 10ns 

- Error Correct Time: 15ns 
• Corrects all single bit errors; Detects all double bit errors 

and some multiple bit errors 
• Configurable 16-deep bus read/write FIFOs with flags 
• Simultaneous check bit generation and correction of memory 

data 
• Supports partial word writes on byte boundaries 
• Low noise output 
• Sophisticated error diagnostics and error logging 
• Parity generation on system data bus 
• 208-pin Pin Grid Array and Plastic Quad Flatpack 

SIMPLIFIED FUNCTIONAL BLOCK DIAGRAM 

PO-7 

DESCRIPTION: 
The IDT49C466/A 64-bit Flow-thruEDC is a high-speed 

error detection and correction unit that ensures data integrity 
in memory systems. The flow-thru architecture, with separate 
system and memory data buses, is ideally suited for pipelined 
memory systems. 

Implementing a modified Hamming code, the 
IDT49C466/A corrects all single bit hard and soft errors, and 
detects all double bit errors. The read/write FIFOs can store 
up to sixteen words. FIFO full and empty flags indicate 
whether additional data can be written to or read from the 
EDC. 

Check bit generation for partial word writes on byte bound­
aries is supported on the IDT49C466/A. 

Diagnostic features include a check bit register, syndrome 
registers, a four bit error counter which logs up to 15 errors, 
and an error data register which stores the complete error data 
word. Parity can be generated and checked on the system 
bus by the IDT49C466/A. 

SO 
CHECK-BIT 

GENERATOR 

CBIO-7 

CBSYNO-7 

2617drw01 

The lOT logo is a registered trademark and Flow-thruEDC is a trademark of Integrated Device Technology Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

(f)1995 Integrated Device Technology, Inc. 11.8 

AUGUST 1995 
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IDT49C4661A Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATION 

A B C ° E F 

7 MO_lO MO_B MO_2 MO_1 MERA CBI_6 

6 MO_13 MO_9 MO_6 MO_3 ERR CBL3 

5 MO_17 MO_12 MO_11 MO_5 MO_4 CBL7 

4 MD_1B MO_19 MO_15 GNO MOJ MO_O 

3 MD_23 MO_20 MO_14 VCC 

2 MD..25 MO_22 MO_21 MO_16 

1 MD_27 MO_2B MO_24 GNO 

0 MO_31 MO_30 MO_29 MO_26 

-- --
9 SOOlE MOE MOllE GNO 

B MO_33 MO_32 MO_34 MO_35 

7 MO_37 MO_36 MO_39 MO_40 

6 MO_41 MO_3B MO_42 MO_45 

5 MO_4~ MO_44 MO_46 MO_52 

4 MO_4B MO_49 MO_50 GNO GNO MD_61 

3 MO_47 MO_51 MO_56 MO_60 MO-59 CBSYN6 

2 MO_53 MO_54 MO_57 FBSYN7 FBSYN5 rBSYN2 

1 MO_55 MO_5B MO_62 MO_63 CBSYN3 CBSYN1 

A B C ° E F 

Pin 1 reference 

G 

CBU 

CBL2 

CBI_4 

CBL5 

CBSYN4 

GNO 

CBSYNO 

WBSEl 

G 

H K 

RBEN RBSEl RBHF 

RBREN RBEF RBFF 

CBLO GNO SO_O 

GNO VCC GNO 

G208-1 

VCC GNO SO_61 

GNO WBEN SO_62 

WBREN ~YNClK WBEF 

--
CBSEl WBFF SO_63 

H J K 

20B-pin PGA Package 

Top View 

11.B 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

l M N P R T u 

SO_2 SO_3 BEO SO_9 SO_10 SO_12 SO_15 17 

SO_1 SO_4 SO_6 SO_B SO_13 SO_16 SO_17 16 

PO SOJ P1 BE1 SO_14 SO_19 SO..21 15 

SO_5 SO_11 GNO GNO P2 BE2 SO_20 14 

SO_1B SO_22 SO..24 SO_25 13 

SO_23 SO_26 SO_2B SO_27 12 

P3 BE3 SO_30 SO_29 11 

SO_31 SOE SOllE SClK 10 

'MDc5LE --
GNO MEN RS_O 9 

GND SO_33 MClK RS_1 8 

SO_37 SO_34 SO_32 PERR 7 

SO_42 SO_3B P4 SO_35 6 

GND P5 BE4 SO_36 5 

GNO SO_54 SO_49 VCC SO_43 SO_39 SO_40 4 

SO_59 SO_57 SO_53 SO_51 SO_45 SO_44 SO_41 3 

SO_60 BE7 SO_55 BE6 SO_50 SO_47 BE5 2 

P7 SO_5B SO_56 P6 SO_52 S03B SO_46 

L M N P R T U 

2617 drw 03 
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IDT49C4661A Flow-thruEDC"" 
ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATION 

GNO 
M054 
M053 
M052 
M051 
M050 
M049 
M048 
M047 
M046 
M045 
M044 
M043 
M042 
M041 
M040 
M039 
M038 
M037 
M036 
M035 
M034 
M033 
M032 

SOOLE 
MOE 

MOlLE 
M031 
GNO 

M030 
M029 
M028 
M027 
M026 
M025 
M024 
M023 
M022 
M021 
M020 
GNO 

M019 
M018 
M017 
M016 
M015 
M014 
M013 
M012 
MOll 
M010 
VCC 

PQFP 

Top View 

11.8 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

GND 
S046 
S045 
S044 
BE5 
P5 
S043 
S042 
S041 
S040 
S039 
S038 
S037 
S036 
BE4 
GNO 
P4 
S035 
S034 
S033 
S032 
PERR 
MCLK 
MDOLE 
RSl 
~ 
GNO 
RS_O 
SOILE 
SCLK 
SOE 
S031 
S030 
S029 
S028 
BE3 
P3 
S027 
S026 
S025 
S024 
S023 
S022 
S021 
S020 
BE2 
P2 
S019 
S018 
SOH 
S016 
GNO 

2617 drw04 
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IDT49C4661A Flow-thruEDC'M 
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTION 
Pin Name VO Description 

SDO-63 1/0 System Data Bus: is a bidirectional 64-bit bus interfacing to the system or CPU. When System Output 
Enable, SOE, is HIGH or Byte Enable, BEo-7, is LOW, data can be input. When System Output Enable, 
SOE, is LOW and Byte Enable, BEo-7, is HIGH, the SD bus output drivers are enabled. 

MDo-63 I/O Memory Data Bus: is a bidirectional 64-bit bus interfacing to the memory. During a read cycle, (MOE 
HIGH) memory data is input for error detection and correction. Data is output on the Memory Data 
Bus, when MOE is LOW. 

CBlo-7 I Check Bit Inputs: interface to the check bit memory. 

CBSYNo·7 0 Check BiUSyndrome Output: When MOE is LOW the generated check bits are output. When 
CBSEL is HIGH and MOE is HIGH, the syndrome bits are output. The bus is tristated when MOE = 
1 and CBSEL = O. 

PO·7 1/0 Parity for bytes 0 to 7: These pins are parity inputs when the c~rresponding Byte Enable (BE) is LOW 
or SOE is HIGH, and are used to generate the parity error signal (PERR). These pins are outputs when 
the corresponding Byte Enable (BE) is HIGH and SOE is LOW. 

Control Inputs 

SOE I System Output Enable: enables system data bus output drivers if the corresponding Byte Enable 
(BEo-7) is HIGH. 

BEo·7 I Byte Enable: is used along with SOE, to enable the System Data outputs for a particular byte. For 
example, if BE1 is HIGH, the System data outputs for byte 1 (SDS-15) are enabled. The BEo·7 pins also 
control the byte mux. If a particular BE is HIGH during a memory read cycle, that byte is fed back to 
the memory data bus. This is used during partial word write operations and writing corrected data back 
to memory. 

MOE I Memory Output Enable: when LOW, enables the output buffers of the memory data bus (MD) and 
CBSYN bus. It also controls the CBSYN mux. When LOW, checkbits are selected, when HIGH, 
syndrome is selected. 

MDILE I Memory Data Input Latch Enable: on the HIGH-to-LOW transition, latches MD and CBI in MD input 
latch and MD check bit latch respectively. The latches are transparent when MDILE is HIGH. 

MDOLE I Memory Data Output Latch Enable: latches data in the MD output latch on the LOW-to-HIGH 
transition of MDOLE. When MDOLE is LOW, the MD output latch is transparent. 

SDOLE I System Data Output Latch Enable: latches data in the SD output latch and the SD checkbit latch 
on the LOW-to-HIGH transition of SDOLE. The latch is transparent when SDOLE is LOW. 

SDILE I System Data Input Latch Enable: latches SD in the SD input latch on the HIGH-to-LOW transition. 
When SDILE is HIGH, the SD input latch is transparent. 

WBSEL I Write FIFO Select: when HIGH, the write FIFO is selected. When WBSEL is LOW, the SD input latch 
is selected. 

WBEN I Write FIFO Enable: when LOW, allows SD data to be written to the write FIFO on the SCLK rising edge. 

WBREN I Write FIFO Read Enable: when LOW, allows data to be read from the the write FIFO on MCLK rising 
edge. 

RSO-1 I Reset and Select pins (read and write FIFO FIFOs) 
RS1 RSo Function 
0 0 Reset l6-deep FIFO or first B-deep FIFO 
0 1 Reset second a-deep FIFO 
1 0 Select l6-deep FIFO or first B-deep FIFO 
1 1 Select second a-deep FIFO 

2617tblOt 
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PIN DESCRIPTION (Continued) 

Pin Name 110 Description 

RBSEl I Read FIFO Select: when HIGH, read FIFO is selected (data goes through read FIFO, not MD output 
latch). When lOW, the MD output latch is selected. 

RBEN I Read FIFO Enable: when lOW, allows data to be written into the read FIFO on the lOW-to-HIGH 
transition of the memory clock. 

RBREN I Read FIFO Enable: when lOW, allows data to be read from the read FIFO on the lOW-to-HIGH 
transition of SClK 

CBSEl I Checkbit Syndrome Output Enable: Controls the CBSYN output buffer.when HIGH, the buffer is 
enabled. When CBSEl is lOW, MOE controls the buffer. 

MEN I Mode Enable Input: when lOW, SDO-15 is loaded into the EDC mode register on the lOW-to-HIGH 
transition olthe SClK. This pin must be held lOW forthe entire SClK HIGH period, as shown in Figure 
4. 

Clock Inputs 

MClK I Memory Clock: on the lOW-to-HIGH transition of MClK, memory data is written to the read FIFO 
when RBEN is lOW. Data is read from the write FIFO when WBREN is lOW, on the lOW-to-HIGH 
transition of MClK. 

SClK I System Clock: on the lOW-to-HIGH transition of the SClK, data is read from the read FIFO when 
RBREN is lOW. Data on the system data bus is written into the write FIFO when WBEN is lOW on 
the lOW-to-HIGH transition of SClK. Clocks data into mode register when MEN is lOW. 

SYNClK I Syndrome Clock: Used to load diagnostic registers. When an error occurs, Error Counter is 
incremented on the rising SYNClK edge (up to 15 errors). On the first error after a diagnostic reset, 
SYNClK rising edge clocks data into Check Bit, Syndrome, Error Type and Error Data registers. One 
of the syndrome registers has new data clocked in on every SYNClK rising edge. 

Status Outputs 

WBEF a Write FIFO Empty Flag: when lOW, indicates that the write FIFO is empty. After a reset, the WBEF 
goes lOW. 

WBFF a Write FIFO Full Flag: when lOW, indicates thatthe write FIFO is full. After a reset, WBFFgoes HIGH. 

RBEF a Read FIFO Empty Flag:when lOW, indicates that the read FIFO is empty. After a reset, the RBEF 
goes lOW. 

RBHF a Read FIFO Half-full Flag: when lOW, indicates that there are eight or more data words (in the 16-
deep configuration) orfourormore data words (in the dualS-deep configuration) in the read FIFO. The 
flag will return HIGH when less than eight (or four) data words are in the FIFO. 

RBFF a Read FIFO Full Flag: when lOW, indicates that the read FIFO is full. After a reset, RBFF goes HIGH. 

ERR a Error Flag: when ERR is lOW, a data error is indicated. The ERR is not latched internally. 

MERR a Multiple Error Flag: when MERR is lOW, a multiple data error is indicated. The MERR is not latched 
internally. 

PERR a Parity Error Flag: when lOW, indicates a parity error on the system data bus input. 

Power Supply 

Vee P Power Supply Voltage. 
GND P Ground. 

2617 tbl 02 
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DETAILED DESCRIPTlON-
64~BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHART(1, 2) 

Generated Participating Data Bits 

Checkbits Parity 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

CBO Even(XOR) X X X X X X X X 

CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
2617 tbt 03 

Generated Participating Data Bits 

Checkbits Parity 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

CBO Even (XOR) X X X X X X X X 

CB1 Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
2617tbl04 

Generated Participating Data Bits 

Checkbits Parity 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 

CBO Even (XOR) X X X X X X X X 

CBt Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
2617 tbl 05 

Generated Participating Data Bits 

Checkbits Parity 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 

CBO Even (XOR) X X X X X X X X 

CBt Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CB5 Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 

NOTES: 2617 tbl 06 

1. The table indicates the data bits participating in the checkbit generation. For example, checkbit CBO is the Exclusive-OR function of the 64 data input bits 
marked with an X. 

2. The checkbit is generated as either an XOR or an XNOR of the 64 data bits noted by an "X" in the table. 
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DETAILED DESCRIPTION -
64-BIT SYNDROME DECODE TO BIT-IN-ERROR(1) 

I HEX 0 1 2 3 4 5 6 7 8 9 A B C D E F 

57 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

56 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

5yndrome 55 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

Bits 54 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 

'HEX 53 52 51 SO 
0 0 0 0 0 . C4 C5 T C6 T T 62 C7 T T 46 T M M T 

1 0 0 0 1 CO T T 14 T M M T T M M T M T T 30 

2 0 0 1 0 C1 T T M T 34 56 T T 50 40 T M T T M 

3 0 0 1 1 T 18 8 T M T T M M T T M T 2 24 T 

4 0 1 0 0 C2 T T 15 T 35 57 T T 51 41 T M T T 31 

5 0 1 0 1 T 19 9 T M T T 63 M T T 47 T 3 25 T 

6 0 1 1 0 T 20 10 T M T T M M T T M T 4 26 T 

7 0 1 1 1 M T T M T 36 58 T T 52 42 T M T T M 

8 1 0 0 0 C3 T T M T 37 59 T T 53 43 T M T T M 

9 1 0 0 1 T 21 11 T M T T M M T T M T 5 27 T 

A 1 0 1 0 T 22 12 T 33 T T M 49 T T M T 6 28 T 

B 1 0 1 1 17 T T M T ,'38 60 T T 54 44 T 1 T T M 

C 1 1 0 0 T 23 13 T M T T M M T T M T 7 29 T 

D 1 1 0 1 M T T M T 39 61 T T 55 45 T M T T M 

E 1 1 1 0 16 T T M T M M T T M M T 0 T T M 

F 1 1 1 1 T M M T 32 T T M 48 T T M T M M T 

NOTES: 2617tbl07 

1. Thetable indicates the decoding of the eight syndrome bits to identify the bit-in-errorfor a single-bit error, orwhethera double ortriple-biterrorwas detected. 
The all-zero case indicates no error detected . 
• = No errors detected 
# = The number of the single data bit-in-error 
T = Two errors detected 
M = Three or more detected 
C# = The number of the single checkbits in error 

IDT49C466 OPERATION 
The EOC is involved in two types of operation - memory 

reads and memory writes. With the I0T49C466, both these 
can be accomplished by utilizing either of two possible data 
paths - one incorporating the FI FO and the other without the 
FIFO. These operations are treated separately below. 

Memory Write 
The involvement of the EOC in this type of operation is 

relatively minimal since it does not call for any error checking. 
It only generates the check bits associated with each 64-bit 
wide data word. The EOC can be in generate-detect or normal 
mode for this operation. 

When a write operation is performed, it must be ensured 
that the SO output buffer (enabled by SOE and BED-7) is 
disabled so that no attempt is made to simultaneously transfer 
read data onto the System Oata (SO) Bus. 

When the write FIFO (WFIFO) is bypassed (WBSEL 
LOW). data passes through the SO Latch In. To latch data, the 
SOILE signal should be pulled LOW. The special case of a 

partial word write or byte merge is discussed later. Here it is 
assumed that all 64 bits are being written. Consequently, 
BED-7 must all be LOW. 

The data is fed to the SO Checkbit generator where 
appropriate checkbits are generated. Both system data and 
the generated checkbits can be latched by pulling the SOOlE 
signal HIGH. Asserting MOE enables the MO output buffer 
and data is output to the Memory Oata (MO) bus. CBSEl (=1) 
or MOE( =0) need to be asserted to enable the CBSYN output 
buffer and output checkbits on CBSYNo-7. 

When the write FIFO is selected (WBSEl = 1), instead of 
asserting SOILE, WBEN is asserted and data is clocked into 
the write FIFO on the rising edge of SCLK. WBFF is asserted 
when the WFIFO is full and this inhibits further write attempts 
(see section on "Clock Skew" and "RIW FIFO Operation at 
Boundaries") to the WFIFO. When WBREN is asserted, data 
can be clocked out of the write FIFO on the rising edge of 
MCLK. WBEF is asserted when the WFIFO is empty and this 
inhibits further read attempts (see section on "Clock Skew") 
from the WFIFO. 
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BEn = 0 => Path A 
BEn = 1 => Path B 

~ ______ ~~ ____________________________________ MOBUS 

64 

BED-7 

SO 
LATCH IN 

PATH B 

WRITE BUFFER 

64 
M 
U 
X 

PATH A 

BYTE 
MUX 

SO 
LATCH OUT 

t-------~~-------------------WBSEL 
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Figure 1. Byte Merge 

Memory Read 

During a memory read, data and the corresponding input 
checkbits are read from the MD bus and CBlo-7, respectively. 
The memory and checkbit data may both be latched as they 
come in (MD Latch In and MD Checkbit latch) by the MDILE 
signal. Memory data is sent to the MD checkbit generator 
(where checkbits corresponding to the input data are gener­
ated) and to the error correct circuitry. The generated checkbits 
are X-ORed with the input checkbits to produce the syndrome 
word. This is sent to the error correction circuitry which 
generates the corrected data (normal mode). The corrected 
data is output to the SD bus via either of two data paths. When 
RBSEL is LOW, data flows through MD Latch Out. Pulling 
MDOLE HIGH latches this data. The output buffer is enabled 
by asserting SOE (=0) and BEo-7 (=1). Corrected data can be 
written back to memory by enabling the MD output buffer. In 
order to ensure selection of the write back path (Path B in 
figure 1) at the byte mux, BEO-? should be all 1 's while 
WBSEL = O. If WBSEL = 1, buffered BEO-? from the output 
of the write FIFO controls the byte mux. 

If the read FIFO (RFIFO) is selected (RBSEL HIGH), data 
is clocked into the FIFO (Read_FIFO Write) when RBEN is 
LOW, on the rising edge of MCLK. RBFF is asserted when the 
RFIFO is full and this inhibits further write attempts to the 
RFIFO (see section on "Clock Skew" and "RIW FIFO opera­
tion at Boundaries"). Data is clocked out of the FIFO 
(Read]IFO Read) when RBREN is LOW on the rising edge 
of SCLK. RBEF is asserted when the RFIFO is empty and this 
inhibits further read attempts (see section on "Clock Skew") 
from the RFIFO. 

Clock Skew 
A skew between the read and write clocks, as specified by 

tskew, is recommended. This specification is not a stringent 

one, in the manner of setup and hold times, but is important in 
preempting latencies at FIFO boundaries. For example -
When a word is written to an empty FIFO, there is a finite delay 
before the FIFO is recognized as no longer being empty and 
hence allowing a read from the same FIFO. Similarly when a 
word is read from a full FIFO, there is a delay before a write can 
successfully be attempted. The tskew specification accounts 
for these cases. During cycles other than on full/empty FIFO 
boundaries, the clock skew is not required and the device 
functions correctly even when the reads and writes occur 
simultaneously.lfthetskew specification is ignored and SCLK 
and MCLK were permanently tied together, there is an extra 
cycle latency in the cases mentioned above. Clock skew 
violation is illustrated in Figure 13. 

FIFO Write Latency 
The first data written to either of the (read or write) FIFOs, 

after the FIFO is reset, suffers a single clock latency. Data that 
is set-up with respect to the first clock is ignored and the data 
that is set-up with respect to the second clock edge after the 
reset, is stored as the first data in the FIFO (Refer to Figures 
9 and 10). The empty-flag is deasserted after this second clock 
edge and 15 more data words (in a 16 deep configuration) can 
be written to the FIFO after this. 

The latency can be reduced or eliminated by providing a 
"dummy" or "set-up" clock edge before the actual write to the 
FIFO. The dummy write clock can be provided any time after 
reset and before the next buffer write operation takes place. 
The latency described here (shown in Figures 10 and 13) 
occurs only after a FIFO reset. In other cases where the FIFO III 
becomes empty there is no latency. 

9 
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RIW FIFO Operation At Boundaries 
In the 49C466 the write pointer is incremented on every 

FIFO write. Similarly the read pointer is incremented on every 
FIFO read. In most cases on a FIFO read, the last data read 
remains at the output of the FIFO, until the read pointer is 
further incremented. On the last (the write that fills the FIFO) 
FIFO write after the FIFO read, however, this last read data is 
overwritten by the 16th write following the empty condition and 
consequently the data at the FIFO output is liable to change. 
The situation is depicted in the diagram below. 

RP 
,WP 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

overwritten and the FIFO output changes from AA to the data 
just written, namely QQ. 

This operation needs to be taken into account in the design 
of the system. In case of a burst operation where FIFO data 
is output at a much slower rate than the rate at which data is 
input and the full flag is expected to inhibit further writes, the 
user cannot expect the FIFO output to remain static through 
the 16th write of the burst. If this is a requisite to the deSign, 
the FIFO output should be latched. In the case of the write 
FIFO this can be accomplished on-chip by latching the FIFO 

II~ 

READ1 
(data = AA) 

WRITE1 _I 
(data = 88) III FIFO II f-- No READs 

(data =AA) 

tRP 
,WP 

WRITE2_1 III FIFO II f-- No READs 
(data =CC) (data=AA) 

~RP • 
• 

.WP • 
WRITE15 

II f-- No READs (data = pp)-II 1 I FIFO 

1RP 
(data = AA) 

WP 
WRITE16 

No READs (data=QQ)-
(data=QQ) 

Figure 2. RIW FIFO Operation 

The diagram in figure 2 progresses from the FIFO output in the SO output latch. For the read FIFO, the FIFO 
initialization(reset) through a sequence of write operations. output must be latched externally to accomplish the same 
After the first write, a read is executed which establishes the thing, since there is no latch on-chip following the FIFO. If this 
data at the FIFO output(AA). On the last write to the FIFO(the cannot be done and the situation described above is expected 
write that fills the FIFO), the location of the last read data is to occur in normal operation, the write must be inhibited one 

cycle before the FIFO becomes full. 
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Partial Word Write/Byte Merge 

Writing a word shorter than 64 bits to memory is treated 
as a special case. The checkbits generated for a data word 
shorter than 64 bits and written to a particular memory location 
differ from the checkbits that would be generated by the entire 
64-bit data word at the same location. Hence, the byte merge 
operation requires reading of the contents of the memory 
location to be written to, merging the byte/bytes being written 
(from SO side) with the other component bytes previously at 
that memory location (from MD side), generating a checkbit 
word for this composite word and writing both the composite 
data word and the generated checkbits to memory. The BEn 
bits supplied by the user determine the bytes that come from 
SD and those that come from MD, as illustrated in Figure 1. 

EDC Modes 
The IDT49C466 has 5 modes of operation. Refer to table 

below for a description of the modes. 
The Error Data Output mode is useful for memory initial­

ization as described below. In Checkbit Injection mode, the 
MD Checkbit Latch is loaded with data from the System Bus. 
This serves to verify the functioning of the EDC. Any discrep­
ancy between the injected checkbits and generated checkbits 
should result in assertion of the ERR, MERR signals. 

MODE REGISTER CONFIGURATION 
15 7 6 5 4 3 2 

I UNUSED IRMODE I PSEL I RWBD I CLEAR I EDCM0-2 

EDCM2 EDCM1 EDCMO 

0 
0 
0 
0 
1 

0 
0 
1 
1 
0 

RMODE 
o 
1 

RWBD 

o 
1 

CLEAR 

o 

PSEL 

0 
1 
0 
1 
0 

OPERATION 

ERROR-DATA OUTPUT MODE 
DIAGNOSTIC-OUTPUT MODE 
GENERATE·DETECT MODE 
NORMAL MODE 
CHECKBIT-INJECTION MODE 

OPERATION 
NOP 

READ MODE REGISTER ON SO BUS 

OPERATION 
NOP 

CLEAR ALL DIAGNOSTIC REGISTERS 

OPERATION 
EVEN PARITY 
ODD PARITY 

o 

These modes and certain other features such as clear, 
buffer configuration, etc., can be selected by appropriately 
loading the Mode Register. The Mode Register can be written 
to by asserting MEN. Then SDO·15 is clocked into the mode 
register on the rising edge of SCLK. 

2617drw 06 

OPERATING MODE DESCRIPTION 
Mode Description 

MODE 0 Error-Data Output Mode: This mode allows the uncorrected data captured from an error event by the Error-Data 
Register to be read by the system for diagnostic purposes. The Error-Data Register is cleared by setting the mode 
register '''clear''-bit. 

MODE 1 Diagnostic-Output Mode: In this mode, contents of latch and five internal registers are read by the system for 
diagnostic and error logging purposes. Internal data paths allow output from the CBI LATCH to be read directly by the 
system bus for diagnostic purposes. The contents of the internal diagnostic checkbit register, syndrome registers, error 
count register and error-type register are also output on the SD bus. 

MODE 2 Generate-Detect Mode: (Detect-Only) The EDC performs checkbit generation during a memory write, and performs 
error detection only during a memory read. 

MODE 3 Normal Mode: The EDC performs checkbit generation during memory writes and error detection and correction during 
memory reads. 

MODE 4 Checkbit-Injection Mode: In this mode, the checkbit latch is loaded with desired 8-bit data from the SD bus.This eight 
bit data passes through SD Latch in or write FIFO to the MD check bit latch. By inserting various checkbit values, 
correct functioning of the EDC can be verified "on-board". The rest of the operation is similar to regular memory 
reads. The EDC compares the injected checkbits against the internally generated checkbits. Any discrepancy in the 
injected checkbits and the internally generated checkbits will cause the ERR I MERR to go LOW. 

2617 tbl 08 

Memory Initialization 
Memory initialization involves clearing all memory data locations and writing the corresponding checkbits (checkbits 

corresponding to all zero data = $OC) to checkbit memory. This can be done using the49C466 to first create an "all-zero-data" 
source. This is done by setting the CLEAR bit in the mode register. This clears all diagnostic registers. Then this data can 
be written back to memory in the Diagnostic-output (Mode1) or the Error-Data output (Mode 0) modes. In order to wrap the 
all-zero data back to the MD bus, BEO-? should be high and WBSEL =0. 

11.8 11 
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MODEBITO 

1-+6::..,:4 __ - -

BEO-7 

BEO-7 L>-----! 

'--------<=:J WBSEL 
Fig 3. Memory Initialization using Diagnostic OutputlError Data Output Mode 

DIAGNOSTIC OUTPUT DATA FORMAT TO SD BUS 

t 
3713a 3513413313213113c 29128 27126125124 23122121120119118117116 151141131121111101918 716151413121110 

Syndrome Error Error Syndrome Checkbit Type 
(on every error) (on Count (on 1 st errol) (on 1st error only) 

1st 
error 
only) 

t 

- " " 
.. 

• Bit #28 - 1 If Error condition 
j 

Bit #29 = 1 If "Multiple bit Error" condition 
FROM DIAGNOSTIC REGISTERS 

Diagnostics 

The diagnostic ability of the lOT 49C466 rests on a set of 6 
registers that provide error logging information. These include 
the checkbit register, error count register, error type register, 
2 syndrome registers and the error data register. Data is 
clocked into each of these registers by SYNCLK. The error 
data register, checkbit register, error type register and one of 
the syndrome registers are reloaded only in the case of the 
first error after a clear. The other syndrome register and the 
error count register are reloaded on every error condition 
SYNCLK edge. The contents of the Error Data register can be 
read only in Error Data Output mode. The contents ofthe other 
diagnostic registers as well as the checkbit latch can be read 
in Diagnostic Output mode. 

Parity 

The IDT49C466 provides a parity check and generation 
facility. On a memory read the EDC generates parity bits for 
each data byte and outputs the parity byte on the parity bus, 
PO-7. During a memory write, parity is checked by comparing 
the parity bits input on PO-7 and the parity bits generated from 
the input data word. A discrepancy between these two causes 
the PERRflag to be asserted. In the case of partial word writes, 
the PERR flag may be inadvertently asserted because input 
parity for the merged data word is not available. 

11.8 

DIAG. 
REGISTER 

CHECKBIT 

SYNDROME 
(On 1st ERR) 

ERRCNT 

ERR TYPE 

SYNDROME 
(On every 
ERROR) 

LOADED 
BY 

SYNCLK't 

SYNCLK't 

SYNCLK't 

SYNCLK't 

SYNCLK't 

Checkbit 
(from checkbit latch) 
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CONDITION OUTPUT 

ONLY ON 1st S08-15 
ERROR 

ONLY ON 1st S016-23 
ERROR 

ON EVERY S024·27 
ERROR (Up to 
15 ERRORS) 

ONLY ON 1st SD28-29 
ERROR 

ON EVERY SD30-37 
ERROR 
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ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C f = 10 MHz) , 
Symbol Rating Com'l. Unit Symbol Parameter(l) Conditions 

Vcc Power Supply Voltage -0.5 to +7.0 V CIN Input VIN=OV PGA 

VTERM Terminal Voltage with -0.5 to V Capacitance PQFP 
Respect to Ground VCC+0.5 COUT Output VOUT=OV PGA 

TA Operating Temperature o to +70 °C Capacitance PQFP 
TBIAS Temperature Under Bias -55 to +125 °C NOTE: 

TSTG Storage Temperature -55 to +125 °C 1. This parameter is sampled and not 100% tested. 

lOUT DC Output Current 30 rnA 

NOTE: 2617 tbl 09 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only, and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to Absolute Maximum Ratings for 
extended periods of time may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
The following conditions apply unless otherwise specified: 
Commercial: TA = O°C to +70°C, Vee = 5.0V ± 5%; 

Symbol Parameter Test Conditions(1) 

VIH Input HIGH Level Guaranteed Logic HIGH Level 

VIL Input LOW Level Guaranteed Logic LOW Level 

IIH Input HIGH Current Vcc = Max., VIN = 2.7V 

ilL Input LOW Current Vcc = Max., VIN = 0.5V 

loz 011 State (Hi-Z) Vcc=Max. IVo=ov 

Output Current Vo=3V 

los Short Circuit Current Vcc = Max,l3), VOUT= OV I COM'L. 

I MIL. 

VOH Output HIGH Voltage Vcc = Min., IOH=-2mA COM'L. 

VIN = VIH or VIL IOH=-1.5mA MIL. 

VOL Output LOW Voltage Vcc = Min. 10L= 8mA COM'L. 

VIN = VIH or VIL IOL=6mA MIL. 

VH Input Hysteresis on input control lines 

NOTES: 
1. For condHions shown as min. or max., use appropriate Vcc value. 
2. Typical values are at Vee = S.OV, +2Soe ambient temperature. 

Min. 

2.0 

-
-
-
-
-

-20 

-15 

2.4 

-

-

3. Not more than one output should be shorted at a time. Duration of the short circuH test should not exceed one second. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Con't) 
The following conditions apply unless otherwise specified: 
Commercial: TA = O°C to +70°C, Vee = 5.0V ± 5% 

Symbol Parameter Test Conditions(1) Min. 

Iccoc Quiescent Power Supply Current VIN = Vce, or VIN = GND -
Vcc = Max. 

ICCOT Quiescent Power Supply Current VIN=3.4V -
TTL Input Levels Vcc=Max. 

IceD Dynamic Power Supply Current VIN = Vcc, or VIN = GND I COM'L. -
Vcc = Max. I = 10MHz Correct Mode I MIL. -

NOTES: 
1. For conditions shown as Min. or Max., use appropriate Vcc value. 
2. Typical values are at Vcc = S.OV, +25°C ambient temperature. 

11.8 

Typ.(2) 

-
-
0.1 

-0.1 

-0.1 

0.1 

-
-
3.6 

0.3 

200 

Typ.(2) 

3.0 

0.3 

-
-

Typ. 

10 

5 

12 

7 

Max. 

-
0.8 

5.0 

-5.0 

-10 

10 

-100 

-100 

-

0.5 

-

Max. 

15 

1 

100 

115 

Unit 

pF 

pF 

2617tbt 10 

Unit 

V 

V 

~ 

~ 

~ 

mA 

mA 

V 

V 

mV 

2617tb111 

Unit 

rnA 

mAl 
Input 

mA 

mA ."." m 
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IDT49C466/A Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

AC PARAMETERS 
PROPAGATION DELAY TIMES 

Number Parameter From Input(1) 

GENERATE (WRITE) PARAMETERS 

Without Write FIFO: 

1 tBC BEn 

2 tBM BEn 

3 tpPE Pxin 

4 tsc SDin 

5 tSM SDin 

6 tSPE SDin 

With Write FIFO: 

7 tMC MCLK (Lo-Hi) 

8 tMMD MCLK (Lo-Hi) 

9 twBSEl WBSEL 

DETECT (READ) PARAMETERS 

Without Read FIFO: 

10 IWYc SYNCLK (Lo-Hi) 

11 tME MDin 

12 tMME MDin 

13 tCE CBI 

14 tCME CBI 

With Read FIFO: 

15 tSSD SCLK (Lo-Hi) 

16 tRBSEl RBSEL 

CORRECT (READ) PARAMETERS 

Without Read FIFO: 

17 tcs CBI 

18 IMP MDin 

19 tMS MDin 

With Read FIFO: 

20 Isp SCLK (Lo-Hi) 

NOTE: 
• PRELIMINARY. 

Description 

I To Output 

CBSYN (chkbit) 

MDOUT 

PERR 

CBSYN (chkbit) 

MDout 

PERR 

CBSYN (chkbit) 

MDout 

MDout 

CBSYN (syndr) 

ERR 

MERR 

ERR 

MERR 

SDout 

SDout 

SDout 

Pxout 

SDout 

Pxout 

1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 

11.8 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

49C466 ~50~:~)~;] Max. 
Com'l. Mil. Unit 

20 25 ,12 ' ' 

ns " 

16 25 ::',ito'T " ... ,., .' ns 

10 14 ",;W' ','" ",,' ns 

22 27 ~.,.J$ J ns 

22 27 »j$ " .. ' 
ns 

16 20 ··.1g: ... , _.,-" 
ns 

25 29 t5. ',. '. ns 

25 29 ·1'5' ns 
.' 

18 22 1.;1 I' '. ns 

16 18 ···.1g'· ,,! .•. ' , ns 

20 25 10 I":: ..... ns 

22 27 "'1:"( I . n' 

13 20 '.~.' .... ,' • ns 

13 20 8 .. ' 

•• 
ns 

22 25 10, f, .. 1 ns 

18 20 1'2 .. Ii ,::1 ns 

20 23 14 
.. " 

"' .. ns 

22 27 F, t5 , " ns 

22 27 
.. 

Hi • .. ' ns 

22 26 1'·15 >,,' J ns 
2617tb113 
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IDT49C4661A Flow-thruEDC'" 
ERROR DETECTION AND CORRECTION UNIT 

PROPAGATION DELAY TIMES 
FROM LATCH ENABLES 

Number Parameter From Input<l) 

21 tMLE MOlLE (La-Hi) 

22 tMLME MOlLE (La-Hi) 

23 tMLP MOlLE (La-Hi) 

24 tMLS MOlLE (La-Hi) 

25 tMOLS MOOLE (Hi-La) 

26 tMOLP MOOLE (Hi-La) 

27 tSLC SOILE (La-Hi) 

28 tSLM SOILE (La-Hi) 

29 tSOLC SOOLE (Hi-La) 

30 ISOLM SOOLE (Hi-La) 

NOTE: 

• PRELIMINARY. 

Description 

To Output 

ERR 

MERR 

Px 

SOaut 

SOaut 

Px 

CBSYN (chkbit) 

MOaul 

CBSYN (chkbit) 

MOaul 

1. (Lo-Hi) indicates LOW-to-HIGH transnion and vice versa. 

RIW FIFO TIMES 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

49C466 49C466A (SOM!'!z)· 
Max_ Max_ 

Com'l. Mil. Corii~.I. Mil •. Unit 

16 20 10 ns 

18 22 10 ns 

24 29 lS ns 

22 26 15 ns 

18 21 10 ns 

18 21 10 ns 

20 26 15 ns 

20 26 12 ns 

12 16 10 ns 

15 19 10 ns 
2617tbl14 

49C466 49C466A.(SOMHzJ* 
Description Com'l. Mil. Com'l. Mit 

Number Parameter From Input<l) To Output Min. Max. Min. Max. Min. Max • . Min. Max. Unit 

31 IRSF RS1 (Hi-La) EF (Hi-La)/FF (La-Hi) - 16 - 19 - 16 - ns 

during SCLK LOW 

32 ISKEWI RCLK (La-Hi) WCLK (La-Hi) 10 - 12 - 8 - ns 
(SCLK ar MCLK) (SCLK ar MCLK) 

33 tSKEW2 WCLK (La-Hi) RCLK (Lo-Hi) 10 - 12 - 8 - - ns 
(SCLK or MCLK) (SCLK ar MCLK) 

34 tEF RIWCLK (La-Hi) EF - 15 - 19 - 10 - ns 
(SCLK ar MCLK) 

35 IFF RlWCLK (La-Hi) FF - 15 - 19 - ,.0 - ns 
(SCLK ar MCLK) 

NOTE: 
• PRELIMINARY. 2617tbl15 
1. (Lo·Hi) indicates LOW·to·HIGH transition and vice versa. 

11.8 15 
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IDT49C4661A Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

BYTE MERGE TIMES 

Description 

Number Parameter From Input(1) To Output 

36 tSCM SCLK (Lo-Hi) MDout 

37 tMOM MDOLE (Hi-Lo) MDout 

38 tRBM RBSEL MDout 

39 tSOM SDILE (Lo-Hi)) MDout 

NOTE: 
• PRELIMINARY. 
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 

ENABLE AND DISABLE TIMES . 

Description 

Number Parameter From Input(1) To Output 

40 tSESZx BEN= High SDout · 
41 tBESxZ Low Hi-Z 

42 tSEPZX BEN= High Pout · 
43 tBEPxZ Low Hi-Z 

44 tSEPZx SOE= Low Pout · 
45 tSEPxZ High Hi-Z 

46 tCECZx MOE= Low CBSYN · 
47 tCECxZ High Hi-Z 

48 tMEMZx MOE= Low MDout · 
49 tMEMxZ High Hi-Z 

50 tSESZx SOE= Low SDout · 
51 tSESxZ High Hi-Z 

NOTES. 
• PRELIMINARY. 
1. (High-Z) indicates high impedence. 
2. • indicates delay to both edges. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

49C466 
Max. 

Com'l. Mil. 

25 27 

18 23 

23 25 

18 20 

49C466 
Com'l. Mil. 

Min. Max. Min. Max. 

- 22 - 26 

- 22 - 26 

- 15 - 15 

- 15 - 15 

- 14 - 15 

- 14 - 15 

- 12 - 15 

- 10 - 12 

- 22 - 25 

- 18 - 25 

- 16 - 22 

- 20 - 28 

11.8 

i,49¢466A:C50MH~) 
. ··'Max~ .. 

Unit 

15 ns 
...•.. ns 

1.5 ,. ns 

to. ns 
26171bl16 

49C466A' 50MHz:l~. 
CorritMu. 

Min. Max; "Min. MaX.· Unit 

- to .. ns 

- 8 .. 
- 1'0 

... 
ns 

~ 8 
-.;,0" to ns 

- 8 

- 10 ns 
8 , 

i.-· 10 ns 

- 8 ,.' 

- 10 ns 
.... 8 

2617 tbl17 
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IDT49C466JA Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SET-UP AND HOLD TIMES 
49C466 49C466A (50MHz;)t, 

Description Min. Min. 

Number Parameter From Input(1) To Output Com'l. Mil. ,Qom!l, Mil. Unit 

52 tCMLS CBI Set-up before MDILE = Hi-Lo 2 3 1 ns 

53 tCMLH CBI Hold afterMDILE = Hi-Lo 6 6 2 ns 

54 tMMLS MDIN Set-up before MDILE = Hi-Lo 2 2 1 ns 

55 tMMLH MDIN Hold afterMDILE = Hi-Lo 6 6 2 ns 

56 tCMOLS CBI Set-up before MDOLE = Lo-Hi 10 11 5 ns 

57 tCMOLH CBI Hold afterMDOLE= Lo-Hi 2 2 0 ns 

58 tMMOLS MDINSet-up before MDOLE = Lo-Hi 10 10 5 ns 

59 tMMOLH MDIN Hold after MDOLE = Lo-Hi 4 4 0 ns 

60 tMMCS MDIN Set-up before MCLK = Lo-Hi 10 11 6 ns 

61 tMMCH MDIN Hold after MCLK= Lo-Hi 4 4 2 ns 

62 tSSLS SDIN Set-up before SDILE = Hi-Lo 5 5 1 ns 

63 tSSLH SDIN Hold afterSDILE = Hi-Lo 3 3 2 ns 

64 tsscs SDIN Set-up before SCLK Lo-Hi 2 2 1 ns 

65 tSSCH SDIN Hold afterSCLK Lo-Hi 6 6 2 ns 

66 tSSOLS SDIN Set-up before SDOLE = Lo-Hi 8 10 5 ns 

67 tSSOLH SDIN Hold afterSDOLE= Lo-Hi 0 0 0 ns 

68 tSCSO SCLK (Lo-Hi) before SDOLE = Lo-Hi 14 15 10 ns 

69 tMCSO MCLK (Lo-Hi) before SDOLE = Lo-Hi 14 15 10 ns 

70 tENS RIW FIFO Enable Set-up_ before S/M CLK = Lo-Hi 4 4 2 ns 

71 tENH RIW FIFO Enable Hold after SIM CLK = Lo-Hi 4 4 1 ns 

72 tRSS RS1 (Lo-Hi) RlWCLK= Lo-Hi 6 8 2 ns 

73 tMOPS Mode Data Set-up before SCLK = Lo-Hi 4 4 2 ns 

74 tMOOH Mode Data Hold afterSCLK= Lo-Hi 4 4 1 ns 

75 tMENS Mode Enable Set-up before SCLK = Lo-Hi 4 4 2 ns 

76 tMENH Mode Enable Hold after SCLK = Lo-Hi 4 4 1 ns 

77 tMSO MDIN SDOLE= Lo-Hi 22 23 10 ns 
~)lAGNOSTIC SET-UP AND HOLD TIMES 

78 tcscs CBI Set-up 4 4 2 ns 

79 tMSCS MDIN Set-up before SYNCLK = Lo-Hi 4 4 :1 ns 

80 tMLSCS(2) MDILE = Lo-Hi Set-up 4 6 2 ns 

81 tMLSCS(2) MDILE = Lo-Hi Set-up 12 14 10 ns 

82 tCSCH(2) CBI Hold ns 

83 tMSCH(2) MDIN Hold "" 
84 tMLSCS(2) MDILE = Lo-Hi Hold After SYNC,LK= Lo-Hi ns 

85 tMLSCS(2) MDILE = Lo-Hi Hold ns 
NOTES: 2617lb11B 

• PRELIMINARY. 
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 
2. Set-up time specified in 81 required only for proper updating of error type register. Updating of all other diagnostic registers require set-up time specified 

in 80. 

11.8 17 
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IDT49C466/A Flow-thruEDC"" 
ERROR DETECTION AND CORRECTION UNIT MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

MINIMUM PULSE WIDTH 
49C466 49~466i\,"(5PMHz)' 

Description Min. "Min. ' 

Number Parameter From Input(1) Condition Com'l. Mil. , "q(lm'I" 'Mil, Unit 

86 tRS Min. RS1 LOW time to reset buffers - 6 8 5:0 " ns 

87 tMlE Min. MOlLE HIGH time to strobe new data MD. CSI = Valid 6 8 
"" 

5~0", ns 

88 tMDOLE Min. MOOLE LOW time to strobe new data - 6 8 5.0 ns 

89 tSlE Min. SOILE HIGH time to strobe new data SO = Valid 6 8 5;1:l 
"" 

ns 

90 tClK Min. SIMCLK HIGH time to clock in new data EN signal LOW 6 8 5:0 ns 

91 tSYNClK Min. SYNCLK HIGH time to clock in new data - 6 8 5,0 ns 

92 tSDOlE Min. SOOLE LOW time to clock in new data - 6 8 5.0 ns 
NOTE: 2617tbl19 

• PRELIMINARY. 

11.8 18 



IDT49C4661A Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

AC Test Conditions 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

SOO-15 

SCLK 

WBSEL 

SCLK 
(WCLK) 

/// 

SOO-63 ---------1( 

GNOto3.0V 

WIns 

1.5V 

1.5V 

See Figure 15 

26171bl21 

SOin (Mode) 

tMODH 
!MODS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

2617 drw08 

Figure 4. Mode Enable Timing 

WBFF------------------------t------~~--~'--------------------------

MCLK 
(RCLK) 

,,--------'/ 
Figure 5. WFIFO Write Timing (Write Cycle) 

11.8 

2617 drw 09 

19 

III 



IDT49C4661A Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

MClK 
(RClK) 

WBREN 

WBEF 

WBSEl 

SDOlE 

CBSEl 

MOE 

MDO-63 

CBSYNO-7 

SClK 
(WClK) 

t MEMxZ 

~-----tMMD--~--------~ 

MDout Dl 

---------!-----t~=====~~-=======~k Valid Checkbits out 
tSKEW2 

'-----'/ 

2617 drw 10 

Figure 6. WFIFO Read and Checkbit Generate Timing (Write Cycle) 

11.8 20 



IDT49C466/A Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

RBSEL 

MOE 

MDO-53 

CBIO-7 

MDILE 

MCLK 
(WCLK) 

RBEN 

RBFF 

SCLK 
(RCLK) 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Figure 7. RFIFO Write Timing (Read Cycle) 

III 
11.8 21 



IDT49C4661A Flow·thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

8CLK 
(RCLK) 

MCLK 
(WCLK) 

RB8EL 

BEO·? 

8DO-63 

PO·? 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

tSSD 

tSESZX 

tSESZX 

8Dout (corrected data) 

tSEPZX 

Parity out 

2617 drw 12 

Figure 8. RFIFO Read Timing (Read Cycle) 

11.8 22 



IDT49C466/A Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

RS1 

WCLK 
(SCLK / MCLK) 

DATA 
(SD/MD) 

EF 

FF 

WCLK 
(SCLKlMCLK) 

BUFFER I::I~"'''_I:: .~~ ----
(WBEN/ RBEN) 

FIFO RESET 
(RS1) 

BUFFER 
EMPTY FLAG 
----
(WBEF/ RBEF) 

Figure 9. FIFO (WFIFO/RFIFO) Reset Timing 

2617 drw 14 

Figure 10. FIFO (WFIFOIRFIFO) Write Latency Timing 

11.8 23 
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IDT49C4661A Flow-thruEDC"" 
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

BEO-7 Valid BEO-7 

SOO-63 

SOILE 

external tristate 

MOO-63 MOin Ox MOout Oxy 

tMEMXZ 

tMMOEmin1 

MOlLE 

tMMOLS tMMOLH 

RBSEL 

WBSEL 

2617drw15 

Figure 11. Partial Word WriteJByte Merge Timing 

NOTE: 
1. tMMOE is not a propagation delay. For partial word write operations tMMOE MIN= tMOM. 

11.8 24 



IDT49C4661A Flow-thruEDC'" 
ERROR DETECTION AND CORRECTION UNIT MIUTARV AND COMMERCIAL TEMPERATURE RANGES 

IBM 

BEQ-7 Valid BEQ-7 

tSESXZ 

lENS tENH 

tCSM=tMMD 

WBSEL 

MD Merged Data xx+yy 

RBSEL ----------------~------~--4_--------------------­
tMEMXZ MOE --------------~ 

~----_+t 

2617drw2S 

Figure 12. Partial Word WriteIByte Merge Timing using both RFIFO and WFIFO 

11.8 25 
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IDT49C4661A Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SOO-63 

SCLK 
(WCLK) 

RSl 

WSEF 

MCLK 
(RCLK) 

WBREN 

MOO-63 

cso·? 

MOlLE 

SYNCLK 

,,~------------------------
2617 dlW 20 

Figure 13. Write FIFO Write Timing with Clock Skew Violation 

2617 drw21 

Figure 14. Diagnostic Timing 

11.8 26 



IDT49C4661A Flow-thruEDC"" 
ERROR DETECTION AND CORRECTION UNIT 

TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUITS FOR ALL OUTPUTS 

Vee 0--.7.0V 

500n 

RT 
50pF 500n 

ICL 
2617drw16 

SET-UP, HOLD AND RELEASE TIMES 

INPUT 1.5V 
DATA zxt~r-!:.,--It--~~~"'t7' - 3V 

tsu - OV 
TIMING - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL OV 

PRESET _ 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET------- - 3V 
SYNCHRONOUS CONzxtTROL 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2617 drw 17 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

2617 drw 26 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SWITCH POSITION 
Test Switch 

Open Drain 
Closed Disable Low 

Enable Low 

All Other Tests Open 

DEFINITIONS: 2617 tbl 20 

CL= Load capacHance: includes jig and probe capacHance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

WW~IG~~ =t-~ PULSE --

"G~~~IGH _ tw __ 
PULSE 

1.5V 

1.5V 

2617 dlW 18 

ENABLE AND DISABLE TIMES 
ENABLE DISABLE 

3V 

1.5V 

OV 

3.5V 

VOL 

VOH 
SWITCH 
OPEN 

OV 

NOTES: 
2617 drw27 

I. Diagram shown for input Control Enable-LOW and input Control Disable· 
HIGH 

2. Pulse Generator for All Pulses: Rate,,; I.OMHz; tF ,,; 2.5ns; !R ,,; 2.5ns 

11.8 27 
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IDT49C4661A Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

ORDERING INFORMATION 

lOT 49C466 
Device Type 

XX 
Package 

x 
Process! 

Temperature 

~y 

11.8 

MIUTARY AND COMMERCIAL TEMPERATURE RANGES 

BLANK 
B 

Commercial (O°C to +70°C) 
Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

G Pin Grid Array 
PQF Plastic Quad Flatpack 

Blank Standard speed 
A 50MHz speed 

49C466 64-Bit Flow-thru™ EDC 

2617 drw 19 
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3.3V 64-BIT FLOW-THRU 
ERROR DETECTION 
AND CORRECTION UNIT 

IDT49C3466 
ADVANCE INFORMATION 

Integrated Device Technology. Inc. 

FEATURES: 
• 64-bit wide Flow-thruEDCTM 
• Separate System and Memory Data Input/Output Buses 
• - Error Detect Time: 20ns 

- Error Correct Time: 22ns 

DESCRIPTION: 

• Corrects all single bit errors; Detects all double bit errors 
and some multiple bit errors 

The IDT49C3466 64-bit Flow-thruEDC is a high-speed 
error detection and correction unit that ensures data integrity 
in memory systems. The flow-thru architecture, with separate 
system and memory data buses, is ideally suited for pipelined 
memory systems. 

Implementing a modified Hamming code, the 
IDT49C3466 corrects all single bit hard and soft errors, and 
detects all double bit errors. The readlwrite FIFOs can store 
up to sixteen words. FIFO full and empty flags indicate 
whether additional data can be written to or read from the 
EDC. 

• Configurable 16-deep bus read/write FIFOs with flags 
• Simultaneous check bit generation and correction of memory 

data 
• Supports partial word writes on byte boundaries 
• Low noise output 
• Sophisticated error diagnostics and error logging 
• Parity generation on system data bus 
• VCC = 3.3V ±0.3V 
• 208-pin Plastic Quad Flatpack 

SIMPLIFIED FUNCTIONAL BLOCK DIAGRAM 

Check bit generation for partial word writes on byte bound­
aries is supported on the IDT49C3466. 

Diagnostic features include a check bit register, syndrome 
registers, a four bit error counter which logs up to 15 errors, 
and an error data register which stores the complete error data 
word. Parity can be generated and checked on the system 
bus by the IDT49C3466. 

CHECK-BIT 
~~~ ________________________ -+ __ ~COMPARATOR ~----------~ CBIO-7 

PO-7 

SYNDROME 
GENERATOR 

ERROR 

The lOT logo is a registered trademark and Flow-thruEDC is a trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 

(01995 Integrated Device Technology, Inc. 11.9 

SD 
CHECK-BIT 

GENERATOR CBSYNO-7 

3268 drw 01 
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ERR 

MERR 

MOOlE 

MClK 

RBEN 

RSo-, 

RBREN 

RBSEl 

""ImEF" 
RiiFF 
RBHF 

SOO-63 

SOllE 

MEN 

SClK 

WBEN 
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PH 

PERR ... -

... 

~ 
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ERR 
ll[E)IR 

from mode 
regllrter 

-lIEIiIf 
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m MOllE 

" " 0 
:::& 

SYNClK 
'ii 
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iii ... 
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f ~MOE SOOlE 
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CBSYNo-7 
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IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

PIN CONFIGURATION 

GNO 
M054 
M053 
M052 
M051 
M050 
M049 
M048 
M047 
M046 
M045 
M044 
M043 
M042 
M041 
M040 
M039 
M038 
M037 
M036 
M035 
M034 
M033 
M032 

SOOLE 
MOE 

MOlLE 
M031 
GNO 

M030 
M029 
M028 
M027 
M026 
M025 
M024 
M023 
M022 
M021 
M020 
GNO 

M019 
M018 
MOH 
M016 
M015 
M014 
M013 
M012 
M011 
M010 
VCC 

PQFP 

Top View 

11.9 

COMMERCIAL TEMPERATURE RANGE 

GNO 
S046 
S045 
S044 
BE5 
P5 
S043 
S042 
S041 
S040 
S039 
S038 
S037 
S036 
BE4 
GNO 
P4 
S035 
S034 
S033 
S032 
PERR 
MCLK 
MOOLE 
RS1 
liIDJ 
GNO 
RS_O 
SOILE 
SCLK 
SOE 
S031 
S030 
S029 
S028 
BE3 
P3 
S027 
S026 
S025 
S024 
S023 
S022 
S021 
S020 
BE2 
P2 
S019 
S018 
SOH 
S016 
GNO 

3268 drw03 
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IDT49C3466 Flow-thruEDC'fM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

PIN DESCRIPTION 
Pin Name VO Description 

SOO-63 I/O System Data Bus: is a bidirectionaI64-b~ bus interfacing to the system or CPU. When System Output 
Enable, SOE, is HIGH or Byte Enable, BEo-7, is LOW, data can be input. When System Output Enable, 
SOE, is LOW and Byte Enable, BEo-7, is HIGH, the SO bus output drivers are enabled. 

MOO·63 I/O Memory Data Bus: is a bidirectional 64-bit bus interfacing to the memory. Ouring a read cycle, (MOE 
HIGH) memory data is input for error detection and correction. Oata is output on the Memory Data 
Bus, when MOE is LOW. 

CB10·7 I Check Bit Inputs: interface to the check bit memory. 

CBSYNo-7 0 Check BiVSyndrome Output: When MOE is LOW the generated check bits are output. When 
CBSEL is HIGH and MOE is HIGH, the syndrome bits are output. The bus is tristated when MOE = 
1 and CBSEL = O. 

PO-7 I/O Parity for bytes 0 to 7: These pins are parity inputs when the c~rresponding Byte Enable (BE) is LOW 
or SOE is HIGH, and are used to generate the parity error signal (PERR). These pins are outputs when 
the corresponding Byte Enable.(BE) is HIGH and SOE is LOW. 

Control Inputs 

SOE I System Output Enable: enables system data bus output drivers if the corresponding Byte Enable 
(BEo-7) is HIGH. 

BEo·7 I Byte Enable: is used along with SOE, to enable the System Oata outputs for a particular byte. For 
example, if BEl is HIGH, the System data outputs for byte 1 (S08-15) are enabled. The BEo·7 pins also 
control the byte mux. If a particular BE is HIGH during a memory read cycle, that byte is fed back to 
the memory data bus. This is used during partial word write operations and writing corrected data back 
to memory. 

MOE I Memory Output Enable: when LOW, enables the output buffers of the memory data bus (MO) and 
CBSYN bus. It also controls the CBSYN mux. When LOW, checkbits are selected, when HIGH, 
syndrome is selected. 

MOlLE I Memory Data Input Latch Enable: on the HIGH-to-LOW transition, latches MO and CBI in MO input 
latch and MD check bit latch respectively. The latches are transparent when MOlLE is HIGH. 

MDOLE I Memory Data Output Latch Enable: latches data in the MO output latch on the LOW-to-HIGH 
transition of MOOLE. When MDOLE is LOW, the MO output latch is transparent. 

SOOLE I System Data Output Latch Enable: latches data in the SD output latch and the SO checkbit latch 
on the LOW-to-HIGH transition of SOOLE. The latch is transparent when SDOLE is LOW. 

SDILE I System Data Input Latch Enable: latches SD in the SD input latch on the HIGH-to-LOW transition. 
When SDILE is HIGH, the SO input latch is transparent. 

WBSEL I Write FIFO Select: when HIGH, the write FIFO is selected. When WBSEL is LOW, the SD input latch 
is selected. 

WBEN I Write FIFO Enable: when LOW, allows SD data to be written to the write FIFO on the SCLK rising edge. 

WBREN I Write FIFO Read Enable: when LOW, allows data to be read from the the write FIFO on MCLK rising 
edge. 

RSO·l I Reset and Select pins (read and write FIFO FIFOs) 
RSl RSo Function 
0 0 Reset 16-deep FIFO or first a-deep FIFO 
0 1 Reset second a-deep FIFO 
1 0 Select 16-deep FIFO or first a-deep FIFO 
1 1 Select second a-deep FIFO 

3268 tbl 01 
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IDT49C3466 Flow-thruEDC'" 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

PIN DESCRIPTION (Continued) 

Pin Name VO Description 

RBSEL I Read FIFO Select: when HIGH, read FIFO is selected (data goes through read FIFO, not MD output 
latch). When LOW, the MD output latch is selected. 

RBEN I Read FIFO Enable: when LOW, allows data to be written into the read FIFO on the LOW-to-HIGH 
transition of the memory clock. 

RBREN I Read FIFO Enable: when LOW, allows data to be read from the read FIFO on the LOW-to-HIGH 
transition of SCLK 

CBSEL I Checkbit Syndrome Output Enable: Controls the CBSYN output buffer. When HIGH, the buffer is 
enabled. When CBSEL is LOW, MOE controls the buffer. 

MEN I Mode Enable Input: when LOW, SDO-15 is loaded into the EDC mode register on the LOW-to-HIGH 
transition of the SCLK. This pin must be held LOW for the entire SCLK HIGH period, as shown in Figure 
4. 

Clock Inputs 

MCLK I Memory Clock: on the LOW-to-HIGH transition of MCLK, memory data is written to the read FIFO 
when RBEN is LOW. Data is read from the write FIFO when WBREN is LOW, on the LOW-to-HIGH 
transition 01 MCLK. 

SCLK I System Clock: on the LOW-to-HIGH transition of the SCLK, data is read from the read FIFO when 
RBREN is LOW. Data on the system data bus is written into the write FIFO when WBEN is LOW on 
the LOW-to-HIGH transition of SCLK. Clocks data into mode register when MEN is LOW. 

SYNCLK I Syndrome Clock: Used to load diagnostic registers. When an error occurs, Error Counter is 
incremented on the rising SYNCLK edge (up to 15 errors). On the first error after a diagnostic reset, 
SYNCLK rising edge clocks data into Check Bit, Syndrome, Error Type and Error Data registers. One 
of the syndrome registers has new data clocked in on every SYNCLK rising edge. 

Status Outputs 

WBEF 0 Write FIFO Empty Flag: when LOW, indicates that the write FIFO is empty. Alter a reset, the WBEF 
goes LOW. 

WBFF 0 Write FIFO Full Flag: when LOW, indicates that the write FIFO is lull. After a reset; WBFF goes HIGH. 

RBEF 0 Read FIFO Empty Flag: when LOW, indicates that the read FIFO is empty. After a reset, the RBEF 
goes LOW. 

RBHF 0 Read FIFO Half-full Flag: when LOW, indicates that there are eight or more data words (in the 16-
deep configuration) or lour or more data words (in the dualS-deep configuration) in the read FI FO. The 
flag will return HIGH when less than eight (or four) data words are in the FIFO. 

RBFF 0 Read FIFO Full Flag: when LOW, indicates that the read FIFO is full. After a reset, RBFF goes HIGH. 

ERR 0 Error Flag: when ERR is LOW, a data error is indicated. The ERR is not latched internally. 

MERR 0 Multiple Error Flag: when MERR is LOW, a multiple data error is indicated. The MERR is not latched 
intemally. 

PERR 0 Parity Error Flag: when LOW, indicates a parity error on the system data bus input. 

Power Supply 

Vee P Power Supply Voltage. 

GND P Ground. 
3268 tbl 02 
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IDT49C3466 Flow-thruED(;'M 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

DETAILED DESCRIPTION -
64-BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHART(l, 2) 

Generated Participating Data Bits 

Checkbits Parity 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

CBO Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CBS Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
3268 tbl 03 

Generated Participating Data Bits 

Checkbits Parity 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

CBO Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CBS Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CB7 Even (XOR) X X X X X X X X 
3268 tbl 04 

Generated Participating Data Bits 

Checkbits Parity 32 33 34 .35 36 37 38 39 40 41 42 43 44 45 46 47 

CBO Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CBS Even (XOR) X X X X X X X- X 

CB6 Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 
3268 tbl 05 

Generated Participating Data Bits 

Checkbits Parity 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 
CBO Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 

CB2 Odd (XNOR) X X X X X X X X 

CB3 Odd (XNOR) X X X X X X X X 

CB4 Even (XOR) X X X X X X X X 

CBS Even (XOR) X X X X X X X X 

CB6 Even (XOR) X X X X X X X X 

CBl Even (XOR) X X X X X X X X 

NOTES. 3268 tbl 06 

1. The table Indicates the data bHs participating in the checkbit generation. For example, checkbit CBO is the Exclusive-OR function of the 64 data input bits 
marked with an X. 

2. The checkbit is generated as either an XOR or an XNOR of the 64 data bits noted by an "X" in the table. 
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IDT49C3466 Flow-thruED(;TM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

DETAILED DESCRIPTION-
64-BIT SYNDROME DECODE TO BIT-IN-ERROR(1) 

JHEX 0 1 2 3 4 5 6 7 8 9 A B C D E F 

57 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

56 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

5yndrome 55 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

Bits 54 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 

'H'EX 53 52 51 50 

0 0 0 0 0 . C4 C5 T C6 T T 62 C7 T T 46 T M M T 

1 0 0 0 1 CO T T 14 T M M T T M M T M T T 30 

2 0 0 1 0 C1 T T M T 34 56 T T 50 40 T M T T M 

3 0 0 1 1 T 18 8 T M T T M M T T M T 2 24 T 

4 0 1 0 0 C2 T T 15 T 35 57 T T 51 41 T M T T 31 

5 0 1 0 1 T 19 9 T M T T 63 M T T 47 T 3 25 T 

6 0 1 1 0 T 20 10 T M T T M M T T M T 4 26 T 

7 0 1 1 1 M T T M T 36 58 T T 52 42 T M T T M 

8 1 0 0 0 C3 T T M T 37 59 T T 53 43 T M T T M 

9 1 0 0 1 T 21 11 T M T T M M T T M T 5 27 T 

A 1 0 1 0 T 22 12 T 33 T T M 49 T T M T 6 28 T 

B 1 0 1 1 17 T T M T 38 60 T T 54 44 T 1 T T M 

C 1 1 0 0 T 23 13 T M T T M M T T M T 7 29 T 

D 1 1 0 1 M T T M T 39 61 T T 55 45 T M T T M 

E 1 1 1 0 16 T T M T M M T T M M T 0 T T M 

F 1 1 1 1 T M M T 32 T T M 48 T T M T M M T 
NOTES: 3268 tbl 07 

1. The table indicates the decoding olthe eight syndrome bits to identify the b~-in-errorfor a single-bit error, orwhetheradouble ortriple-bit errorwas detected. 
The all-zero case indicates no error detected . 
• = No errors detected 
# = The number of the single data bit-in-error 
T = Two errors detected 
M = Three or more detected 
C# = The number of the single checkbits in error 

IDT49C3466 OPERATION 
The EDC is involved in two types of operation - memory 

reads and memory writes. With the IDT 49C3466, both these 
can be accomplished by utilizing either of two possible data 
paths - one incorporating the FI FO and the other without the 
FIFO. These operations are treated separately below. 

Memory Write 

The involvement of the EDC in this type of operation is 
relatively minimal since it does not call for any error checking. 
It only generates the check bits associated with each 64-bit 
wide data word. The EDC can be in generate-detect or normal 
mode for this operation. 

When a write operation is performed, it must be ensured 
that the SD output buffer (enabled by SOE and BEo-7) is 
disabled so that no attempt is made to simultaneously transfer 
read data onto the System Data (SD) Bus. 

When the write FIFO (WFIFO) is bypassed (WBSEL 
LOW), data passes through the SD Latch In. To latch data, the 
SDILE signal should be pulled LOW. The special case of a 

partial word write or byte merge is discussed later. Here it is 
assumed that all 64 bits are being written. Consequently, 
BEo-7 must all be LOW. 

The data is fed to the SD Checkbit generator where 
appropriate checkbits are generated. Both system data and 
the generated checkbits can be latched by pulling the SDOLE 
signal HIGH. Asserting MOE enables the MD output buffer 
and data is output to the Memory Data (MD) bus. CBSEL (=1) 
or MOE(=O) need to be asserted to enable the CBSYN output 
buffer and output checkbits on CBSYNo-7. 

When the write FIFO is selected (WBSEL = 1), instead of 
asserting SDILE, WBEN is asserted and data is clocked into 
the write FIFO on the rising edge of SCLK. WBFF is asserted 
when the WFIFO is full and this inhibits further write attempts 
(see section on "Clock Skew" and "RIW FIFO Operation at 
Boundaries") to the WFIFO. When WBREN is asserted, data 
can be clocked out of the write FIFO on the rising edge of 
MCLK. WBEF is asserted when the WFIFO is empty and this III 
inhibits further read attempts (see section on "Clock Skew") 
from the WFIFO. 
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IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECllON UNIT COMMERCIAL TEMPERATURE RANGE 

BEn = 0 => Path A 
BEn = 1 => Path B 

__ ----~~-----------------------------------MDBUS 

PATH B 

64 SD 
LATCH IN I--------~r-~ 

WRITE BUFFER 

9Eo-7 

M 
U 
X 

BYTE 
MUX 

SD 
LATCH OUT 

.. 

~-------r-------------------WBSEL 

8 

3268 drw04 

Figure 1. Byte Merge 

Memory Read 

During a memory read, data and the corresponding input 
checkbits are read from the MD bus and CBlo-7, respectively. 
The memory and checkbit data may both be latched as they 
come in (MD Latch In and MD Checkbit latch) by the MOlLE 
signal. Memory data is sent to the MD checkbit generator 
(where checkbits corresponding to the input data are gener­
ated) and to the error correct circuitry. The generated ctieckbits 
are X-ORed with the input checkbits to produce the syndrome 
word. This is sent to the error correction circuitry which 
generates the corrected data (normal mode). The corrected 
data is output to the SO bus via either of two data paths. When 
RBSEL is LOW, data flows through MD Latch Out. Pulling 
MDOLE HIGH latches this data. The output buffer is enabled 
by asserting SOE (=0) and BEo-7 (=1). Corrected data can be 
written back to memory by enabling the MD output buffer. In 
order to ensure selection of the write back path (Path B in 
figure 1) at the byte mux, BEO-7 should be all 1's while 
WBSEL = O. If WBSEL = 1, buffered BEO-7 from the output 
of the write FIFO controls the byte mux. 

If the read FIFO (RFIFO) is selected (RBSEL HIGH), data 
is clocked into the FIFO (Read_FIFO Write) when RBEN is 
LOW, on the rising edge of MCLK. RBFF is asserted when the 
RFIFO is full and this inhibits further write attempts to the 
RFIFO (see section on "Clock Skew" and 'RIW FIFO opera­
tion at Boundaries"). Data is clocked out of the FIFO 
(Read_FIFO Read) when RBREN is LOW on the rising edge 
of SCLK. RBEF is asserted when the RFIFO is empty and this 
inhibits further read attempts (see section on "Clock Skew") 
from the RFIFO. 
Note: In case of multiple error SO should be ignored in correct 
mode. 

Clock Skew 

A skew between the read and write clocks, as specified by 
tskew, is recommended. This specification is not a stringent 
one, in the manner of setup and hold times, but is important in 
preempting latencies at FIFO boundaries. For example -
When a word is written to an empty FIFO, there is a finite delay 
before the FIFO is recognized as no longer being empty and 
hence allowing a read from the same FIFO. Similarly when a 
word is read from a full FIFO, there is a delay before a write can 
successfully be attempted. The tskew specification accounts 
for these cases. During cycles other than on full/empty FIFO 
boundaries, the clock skew is not required and the device 
functions correctly even when the reads and writes occur 
simultaneously. If the tskew specification is ignored and SCLK 
and MCLK were permanently tied together, there is an extra 
cycle latency in the cases mentioned above. Clock skew 
violation is illustrated in Figure 13. 

FIFO Write Latency 
The first data written to either of the (read or write) FIFOs, 

after the FIFO is reset, suffers a single clock latency. Data that 
is set-up with respect to the first clock is ignored and the data 
that is set-up with respect to the second clock edge after the 
reset, is stored as the first data in the FI FO (Refer to Figures 
9 and 10). The empty-flag is de asserted afterthis second clock 
edge and 15 more data words (in a 16 deep configuration) can 
be written to the FIFO after this. 

The latency can be reduced or eliminated by providing a 
"dummy' or "set-up" clock edge before the actual write to the 
FIFO. The dummy write clock can be provided any time after 
reset and before the next buffer write operation takes place. 
The latency described here (shown in Figures 10 and 13) 
occurs only after a FIFO reset. In other cases where the FIFO 
becomes empty there is no latency. 
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R/W FIFO Operation At Boundaries 
In the 49C3466 the write pointer is incremented on every 

FIFO write. Similarly the read pointer is incremented on every 
FIFO read. In most cases on a FIFO read, the last data read 
remains at the output of the FIFO, until the read pointer is 
further incremented. On the last (the write that fills the FIFO) 
FIFO write after the FIFO read, however, this last read data is 
overwritten by the 16th write following the empty condition and 
consequently the data at the FIFO output is liable to change. 
The situation is depicted in the diagram below. 

COMMERCIAL TEMPERATURE RANGE 

overwritten and the FIFO output changes from AA to the data 
just written, namely QQ. 

This operation needs to be taken into account in the design 
of the system. In case of a burst operation where FIFO data 
is output at a much slower rate than the rate at which data is 
input and the full flag is expected to inhibit further writes, the 
user cannot expect the FIFO output to remain static through 
the 16th write of the burst. If this is a requisite to the design, 
the FIFO output should be latched. In the case of the write 
FIFO this can be accomplished on-chip by latching the FIFO 

FIFO 
(empty) II~ 

FIFO 

RP 

i WP 
WRITE1 _I III FIFO 

(data = BB) 

tRP 

iWP 

WRITE2_1 III FIFO 
(data=CC) 

tRP • 
• 

.WP • 
WRITE15 
(data = pp)-I 1 1 1 FIFO 

tRP 
WP 

WRITE16 
(data=QQ)-

lit-

I I 

II 

I I 

READ1 
(data=AA) 

~ No READs 
(data = AA) 

~ No READs 
(data = AA) 

~ No READs 
(data =AA) 

No READs 
(data = QQ) 

Figure 2. RIW FIFO Operation 

The diagram in figure 2 progresses from the FIFO output in the SO output latch. For the read FIFO, the FIFO 
initialization(reset) through a sequence of write operations. output must be latched externally to accomplish the same 
After the first write, a read is executed which establishes the thing, since there is no latch on-chip following the FIFO. If this 
data at the FIFO output(AA). On the last write to the FIFO(the cannot be done and the situation described above is expected 
write that fills the FIFO), the location of the last read data is to occur in normal operation, the write must be inhibited one 

cycle before the FIFO becomes full. 
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ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

Partial Word Write/Byte Merge 
Writing a word shorter than 64 bits to memory is treated 

as a special case. The checkbits generated for a data word 
shorter than 64 bits and written to a particular memory location 
differ from the checkbits that would be generated by the entire 
64-bit data word at the same location. Hence, the byte merge 
operation requires reading of the contents of the memory 
location to be written to, merging the byte/bytes being written 
(from SO side) with the other component bytes previously at 
that memory location (from MO side), generating a checkbit 
word for this composite word and writing both the composite 
data word and the generated checkbits to memory. The BEn 
bits supplied by the user determine the bytes that come from 
SO and those that come from MD, as illustrated in Figure 1. 
EDC Modes 

The lOT 49C3466 has 5 modes of operation. Refer to table 
below for a description of the modes. 

The Error Data Output mode is useful for memory initial­
ization as described below. In Checkbit Injection mode, the 
MD Checkbit Latch is loaded with data from the System Bus. 
This serves to verify the functioning of the EDC. Any discrep­
ancy between the injected checkbits and generated checkbits 
should result in assertion of the ERR, MERR signals. 

MODE REGISTER CONFIGURATION 
15 7 6 5 4 3 2 

I UNUSED IRMODE I PSEL I RWBD I CLEAR I EDCM0-2 

EDCM2 EDCM1 EDCMO 

0 
0 
0 
0 
1 

0 
0 
1 
1 
0 

RMOPE 
o 
1 

RWBD 

o 
1 

CLEAR 
o 

PSEL 
o 
1 

0 
1 
0 
1 
0 

OPERATION 

ERROR-DATA OUTPUT MODE 
DIAGNOSTIC-OUTPUT MODE 
GENERATE-DETECT MODE 
NORMAL MODE 
CHECKBIT-INJECTION MODE 

OPERATION 
NOP 

READ MODE REGISTER ON SD BUS 

DUAL FIFOS (8) 
SINGLE FIFO (16) 

OPERATION 
NOP 

CLEAR ALL DIAGNOSTIC REGISTERS 

OPERATION 

o 

These modes and certain other features such as clear, 
buffer configuration, etc., can be selected by appropriately 
loading the Mode Register. The Mode Register can be written 
to by asserting MEN. Then SDO-15 is clocked into the mode 
register on the rising edge of SCLK. 

3268drw05 

OPERATING MODE DESCRIPTION 
Mode Description 

MODE 0 Error-Data Output Mode: This mode allows the uncorrected data captured from an error event by the Error-Data 
Register to be read by the system for diagnostic purposes. The Error-Data Register is cleared by setting the mode 
register "'clear"-bit. 

MODE 1 Diagnostic..()utput Mode: In this mode, contents of latch and five internal regislers are read by the system for 
diagnostic and error logging purposes. Internal data paths allow output from the CBI LATCH to be read directly by the 
system bus for diagnostic purposes. The contents of the internal diagnostic checkbit register, syndrome registers, error 
count register and error-type register are also output on the SD bus. 

MODE 2 Generate-Detect Mode: (Detect-Only) The EDC performs checkbit generation during a memory write, and performs 
error detection only during a memory read. 

MODE 3 Normal Mode: The EDC performs checkbit generation during memory writes and error detection and correction during 
memory reads. 

MODE 4 Checkbit-Injection Mode: In this mode, the checkbit latch is loaded with desired 8-bit data from the SD bus.This eight 
bit data passes through SD Latch in or write FIFO to the MD check bit latch. By inserting various checkbit values, 
correct functioning of the EDC can be verified "on-board". The rest of the operation is similar to regular memory 
reads. The EDC compares the injected checkbits against the internally generated checkbils. Any discrepancy in the 
injected checkbits and the internally generated checkbits will cause the ERR / MERR to go LOW. 

3268 tbl DB 

Memory Initialization 
Memory initialization involves clearing all memory data locations and writing the corresponding checkbits (checkbits 

corresponding to all zero data = $OC) to checkbit memory. This can be done using the 49C3466 to first create an "all-zero­
data" source. This is done by setting the CLEAR bit in the mode register. This clears all diagnostic registers. Then this data 
can be written back to memory in the Error-Data output (Mode 0) mode. In order to wrap the all-zero data back to the MD bus, 
BEO-7 should be high and WBSEL =0. 
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MODE BIT 0 

1---+,6=-.;4__ _ _ 

BEO-7 

BEO-7 c:::>-----j 

WBSEL 
Fig 3. Memory Initialization using Diagnostic Output/Error Data Output Mode 

DIAGNOSTIC OUTPUT DATA FORMAT TOSDBUS 

t 
3713a3s13413313213113c 29128 271 2612s124 23122121120119118~17116 1s1141131121111101 91 8 7161s1413121110 

Syndrome Error Error Syndrome Checkbit Type (on every error) (on Count (on 1 st error) (on 1 st error only) 
1st 

error 
only) 

t 

• Bit #28 = 1 If "Error" condition 1 
Bit #29 = 1 If "Multiple bit Error" condition 

FROM DIAGNOSTIC REGISTERS 

Diagnostics 

The diagnostic ability of the I DT 49C3466 rests on a set of 
6 registers that provide error logging information. These 
include the checkbit register, error count register, error type 
register, 2 syndrome registers and the error data register. 
Data is clocked into each of these registers by SYNCLK. The 
error data register, checkbit register, error type register and 
one of the syndrome registers are reloaded only in the case of 
the first error after a clear. The other syndrome register and 
the error count register are reloaded on every error condition 
SYNCLK edge. The contents of the Error Data register can be 
read only in Error Data Output mode. The contents of the other 
diagnostic registers as well as the checkbit latch can be read 
in Diagnostic Output mode. 

Parity 

The IDT49C3466 provides a parity check and generation 
facility. On a memory read the EDC generates parity bits for 
each data byte and outputs the parity byte on the parity bus, 
POol. During a memory write, parity is checked by comparing 
the parity bits input on POol and the parity bits generated from 
the input data word. A discrepancy between these two causes 
the PERRflag to be asserted. In the case of partial word writes, 
the PERR flag is based on the parity bits Px and data bytes 
input on SD bus. 

11.9 

DIAG. LOADED 
REGISTER BY 

CHECKBIT SYNCLKi 

SYNDROME SYNCLKi 
(On lsi ERR) 

ERR CNT SYNCLKi 

ERR TYPE SYNCLKi 

SYNDROME SYNCLKi 
(On every 
ERROR) 

'Checkbit 
(from checkbit latch) 

t 

3268 drw06 

CONDITION OUTPUT 

ONLY ON lsi S08·15 
ERROR 

ONLY ON lsi SD16-23 
ERROR 

ON EVERY SD24-27 
ERROR (Up 10 
15 ERRORS) 

ONLY ON lsi S028-29 
ERROR 

ON EVERY SD30-37 
ERROR 

11 
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IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) CAPACITANCE (TA = +25°C f = 10 MHz) . 
Symbol Rating Commercial Unit Symbol Parameter(1) Conditions Typ. Unit 

VTERM(2) Terminal Voltage with -0.510+4.6 V CIN Input VIN=OV 5 pF 

Respect to GND Capacitance 

VTERM(3) Terminal Voltage with -0.5 to +7.0 V COUT Output VOUT=OV 7 pF 

Respect to GND Capacitance 
VTERM(4) Terminal Voltage with -0.5 to V NOTE: 32681b/l0 

Respect to GND Vee +0.5 1. This parameter is sampled and not 100% tested. 

TA Operating Temperature Oto +70 °C 

TSIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 30 rnA 

3268 tbt 09 
NOTES: 
1. Stresses grea1er than those listed under ABSOLUTE MAXIMUM RAT­

INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any othercondttions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

2. Vee terminals. 
3. Input terminals. 
4. Output and I/O terminals. 

11.9 12 



IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 
The following conditions apply unless otherwise specified: 
Commercial: TA = O°C to +70°C, Vcc = 3.3V +O.3V -

Symbol Parameter Test Conditions(l) 

VIH Input HIGH Level (Input pins) Guaranteed Logic HIGH Level 

Input HIGH Level (110 pins) 

Vil Input LOW Level Guaranteed Logic LOW Level 

(Input and 110 pins) 

IIH Input HIGH Current (Input pins) Vcc = Max. VI =5.5V 

Input HIGH Current (110 pins) VI=VCC 

III Input LOW Current (Input pins) VI= GND 

Input LOW Current (110 pins) VI=GND 

10ZH High Impedance Output Current Vce= Max. Vo=Vee 

IOZl (3-State Output pins) Vo=GND 

los Short Circuit Current(4) Vee = Max,(3), COM'L. 

VOUT = OV 

VOH Output HIGH Voltage Vee = Min. COM'L. 
VIN = VIH or Vil IOH=-1mA 

VOL Output LOW Voltage Vee = Min. COM'L. 
VIN = VIH or Vil IOl=4mA 

VH Input Hysteresis on input control lines 

NOTES: 

Min. TYD.(2) Max. Unit 

2.0 - 5.5 V 

2.0 - Vcc+0.5 

-0.5 - 0.8 V 

- - ±1 ~ 
- - ±1 

- - ±1 

- - ±1 

- - ±1 ~ 
- - ±1 

- mA 

, 2.4(5) 3.0 - V 

- 0.3 0.5 V 

- 100 - mV 
3268 tbl 11 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 3.3V. +25°C ambient. 
3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 
4. This parameter is guaranteed but not tested. 
5. VOH = Vce -o.6V at rated current. 

POWER SUPPLY CHARACTERISTICS 
The following conditions apply unless otherwise specified: 
Commercial: TA = O°C to +70°C, Vce = 3.3V ±O.3V 

Symbol Parameter Test Conditions(1) Min. Typ.(2) Max. Unit 

leeoe Quiescent Power Supply Current VIN = Vee, or VIN = GND - 3.0 15 mA 
Vee = Max. 

leeoT Quiescent Power Supply Current VIN = Vee -0.6 - 1.5 100 ~/ 
TTL Input Levels Vee = Max. Input 

IceD Dynamic Power Supply Current VIN = Vee, or VIN = GND I COM'L. - - - mA 

Vee = Max. f = 10MHz Correct Mode 
NOTES: 326B tbl 12 

1. For conditions shown as Min. or Max., use appropriate Vcc value. 
2. Typical values are at Vee = 3.3V, +25°C ambient temperature. 

11.9 13 
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IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

AC PARAMETERS 
PROPAGATION DELAY TIMES 

Number Parameter I 
GENERATE (WRITE) PARAMETERS 

Without Write FIFO: 

1 tBC 

2 tBM 

3 tpPE 

4 tsc 

5 tSM 

6 tSPE 

With Write FIFO: 

7 tMC 

8 tMMD 

9 twBSEL 

DETECT (READ) PARAMETERS 

Without Read FIFO: 

10 tWYc 

11 tME 

12 tMME 

13 tCE 

14 tCME 

18a tMP 

19a tMS 

With Read FIFO: 

15 tSSD 

16 tRBSEL 

CORRECT (READ) PARAMETERS 

Without Read FIFO: 

17 tcs 

18 tMP 

19 tMS 

With Read FIFO: 

20 tsp 

NOTE: 

• PRELIMINARY. 

Description 
From Input(1) I To Output 

BEn CBSYN (chkbit) 

BEn MDOUT 

Pxin PERR 

SDin CBSYN (chkbit) 

SDin MDout 

SDin PERR 

MCLK (Lo-Hi) CBSYN (chkbit) 

MCLK (Lo-Hi) MDout 

WBSEL MDout 

SYNCLK (Lo-Hi) CBSYN (syndr) 

MDin ERR 

MDin MERR 

CBI ERR 

CBI MERR 

MDin Pxout 

MDin SDout 

SCLK (Lo-Hi) SDout 

RBSEL SDout 

CBI SDout 

MDin Pxout 

MDin SDout 

SCLK (Lo-Hi) Pxout 

1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 

11.9 

COMMERCIAL TEMPERATURE RANGE 

49C3466 
Max. 

Com'l. I Unit 

20 ns 

16 ns 

10 ns 

22 ns 

22 ns 

16 ns 

25 ns 

25 ns 

18 ns 

16 ns 

20 ns 

22 ns 

13 ns 

13 ns 

22 ns 

- ns 

22 ns 

18 ns 

20 ns 

22 ns 

22 ns 

22 ns 
3268 tbl13 
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IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

PROPAGATION DELAY TIMES 
FROM LATCH ENABLES 

Number Parameter From Input(1) 

21 tMLE MDILE (Lo-Hi) 

22 tMLME MDILE (Lo-Hi) 

23 tMLP MDILE (Lo-Hi) 

23a tMLP MDILE (Lo-Hi) 

24 tMLS MDILE (Lo-Hi) 

24a tMLS MDILE (Lo-Hi) 

25 tMOLS MDOLE (Hi-Lo) 

26 tMOLP MDOLE (Hi-Lo) 

27 tSLC SDILE (Lo-Hi) 

28 tSLM SDILE (Lo-Hi) 

29 tSOLC SDOLE (Hi-Lo) 

30 tSOLM SDOLE (Hi-Lo) 

NOTE: 

• PRELIMINARY. 
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 

RIW FIFO TIMES 

Description 

To Output 

ERR 

MERR 

Px (Detect Mode) 

Px (Correct Mode) 

SDout (Detect Mode) 

SDout (Correct Mode) 

SDout 

Px 

CBSYN (chkbit) 

MDout 

CBSYN (chkbit) 

MDout 

Description 

Number Parameter From Input(1) To Output Min. 

31 tRSF RS1 (Hi-Lo) EF (Hi-Lo)/FF (Lo-Hi) -
during SCLK LOW 

32 tSKEW1 RCLK (Lo-Hi) WCLK (Lo-Hi) 10 
(SCLK or MCLK) (SCLK or MCLK) 

33 tSKEW2 WCLK (Lo-Hi) RCLK (Lo-Hi) 10 
(SCLK or MCLK) (SCLK or MCLK) 

34 tEF RIWCLK (Lo-Hi) EF -
(SCLK or MCLK) 

35 tFF RIWCLK (Lo-Hi) FF -
(SCLK or MCLK) 

35a tHF RIWCLK (Lo-Hi) HF -
(SCLK or MCLK) 

NOTE: 
• PRELIMINARY. 
1. (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 

11.9 

COMMERCIAL TEMPERATURE RANGE 

49C3466 
Max. 

Com'l. Unit 

16 ns 

18 ns 

24 ns 

- ns 

22 ns 

- ns 

18 ns 

18 ns 

20 ns 

20 ns 

12 ns 

15 ns 
3268 Ibl 14 

49C3466 
Com'l. 

Max. Unit 

16 ns 

- ns 

- ns 

15 ns 

15 ns 

15 ns 

3268 Ibi 15 
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IDT49C3466 Flow-thruEDC'>' 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

BYTE MERGE TIMES 
49C3466 

Description Max. 

Number Parameter From Inputt1) To Output Com'l. Unit 

36 tSCM SCLK (Lo-Hi) MOout 25 ns 
37 tMOM MOOLE (Hi-Lo) MOout 18 ns 
38 tRBM RBSEL MOout 23 ns 

NOTE: 3268 tbl16 

• PRELIMINARY. 
1. (La-Hi) indicates LOW-to-HIGH trans~ion and vice versa. 

ENABLE AND DISABLE TIMES 
49C3466 

DeseriDtion Com'l. 

Number Parameter From Input!l) To Output Min. Max. Unit 

40 tBESZx BEN= High SOout · - 22 ns 
41 tBESxZ Low Hi-Z - 22 

42 tBEPZX BEN= High Pout · - 15 ns 
43 tBEPxZ Low Hi-Z - 15 

44 tSEPZX SOE= Low Pout · - 14 ns 
45 tSEPxZ High Hi-Z - 14 

46 tCECZX MOE = Low CBSYN · - 12 ns 
47 tCECxZ High Hi-Z - 10 

48 tMEMZX MOE= Low MOout · - 22 ns 
49 tMEMxZ High Hi-Z - 18 

50 tSESZX SOE= Low SOout · - 16 ns 
51 tSESxZ High Hi-Z - 20 

NOTES: 3268 tbl17 

• PRELIMINARY. 
1. (High-Z) indicates high impedence. 
2. • indicates delay to both edges. 
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IDT49C3466 F/ow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

SET-UP AND HOLD TIMES 
49C3466 

Description Min. 

Number Parameter From Input(1) To Output Com't Unit 

52 tCMLS CBI Set-up before MOlLE = Hi-Lo 2 ns 

53 tCMLH CBI Hold after MOlLE = Hi-Lo 6 ns 

54 tMMLS MDIN Set-up before MOlLE = Hi-Lo 2 ns 

55 tMMLH MDIN Hold after MOlLE = Hi-Lo 6 ns 

56 tCMOLS CBI Set-up before MDOLE = Lo-Hi 10 1ns 

57 tCMOLH CBI Hold after MDOLE = Lo-Hi 2 ns 

58 tMMOLS MDIN Set-up (Detect Mode) before MDOLE = Lo-Hi 10 ns 

58a tMMOLS MDIN Set-up (Correct Mode) before MDOLE = Lo-Hi ns 

59 tMMOLH MDIN Hold afterMDOLE= Lo-Hi 4 ns 

60 tMMCS MDIN Set-up (Detect Mode) before MCLK = Lo-Hi 10 ns 

60a tMMCS MDIN Set-up (Correct Model before MCLK = Lo-Hi ns 

61 tMMCH MDIN Hold after MCLK = Lo-Hi 4 ns 

62 tSSLS SDIN Set-up before SDILE = Hi-Lo 5 ns 

63 tSSLH SDIN Hold afterSDILE = Hi-Lo 3 ns 

64 tSSCS SDIN Set-up beforeSCLK Lo-Hi 2 ns 

65 tSSCH SDIN Hold afterSCLK Lo-Hi 6 ns 

66 tSSOLS SDIN Set-up before SDOLE = Lo-Hi 8 ns 

67 tSSOLH SDIN Hold after SDOLE = Lo-Hi 0 ns 

68 tSCSD SCLK (Lo-Hi) before SDOLE = Lo-Hi 14 ns 

69 tMCSD MCLK (Lo-Hi) before SDOLE = Lo-Hi 14 ns 

70 tENS RIW FIFO Enable Set-up before SIM CLK = Lo-Hi 4 ns 

71 tENH RIW FIFO Enable Hold after SIM CLK = Lo-Hi 4 ns 

72 tRSS RS1 (Lo-Hi) RIWCLK= Lo-Hi 6 ns 

73 tMODS Mode Data Set-up before SCLK = Lo-Hi 4 ns 

74 tMODH Mode Data Hold after SCLK = Lo-Hi 4 ns 

75 tMENS Mode Enable Set-up before SCLK = Lo-Hi 4 ns 

76 tMENH Mode Enable Hold after SCLK = Lo-Hi 4 ns 

77 tMSD MDIN Set-Up (Detect Mode) SDOLE= Lo-Hi ns 

77a tMSD MDIN Set-Up (Correct Mode) SDOLE= Lo-Hi 22 ns 

78 tBES BE Set-up before SCLK = Lo-Hi 2 ns 

79 tBEH BE Hold afterSCLK= Lo-Hi 6 ns 

DIAGNOSTIC SET-UP AND HOLD TIMES 

80 tCSCS CBI Set-up ns 

81 tMSCS MDIN Set-up before SYNCLK = Lo-Hi ns 

82 tMLSCS MOlLE = Lo-Hi Set-up ns 

83 tCSCH CBI Hold 0 ns 

84 tMSCH MDIN Hold 0 ns 

85 tMLSCH MOlLE = Lo-Hi Hold After SYNCLK= Lo-Hi 0 ns 

NOTE: 3268 tbl18 

• PRELIMINARY. 
1. (La-Hi) indicates LOW-ta-HIGH transition and vice versa. 

III 
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IDT49C3466 Fiow-thruEDC"" 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

MINIMUM PULSE WIDTH 
49C3466 

Description Min. 

Number Parameter From Input<l) Condition Com'l. Unit 

86 tRS Min. RS1 LOW time to reset buffers - 6 ns 

87 tMLE Min. MOlLE HIGH time to strobe new data MO, CBI = Valid 6 ns 

88 tMDOLE Min. MOOLE LOW time to strobe new data - 6 ns 

89 tSLE Min. SOILE HIGH time to strobe new data SO = Valid 6 ns 

90 tCLK Min. S/MCLK HIGH time to clock in new data EN signal LOW 6 ns 

91 tSYNCLK Min. SYNCLK HIGH time to clock in new data - 6 ns 

92 tSDOLE Min. SDOLE LOW time to clock in new data - 6 ns 
NOTE: 3268tb119 

• PRELIMINARY. 

11.9 18 



IDT49C3466 Flow-thruEDC'" 
ERROR DETECTION AND CORRECTION UNIT 

AC Test Conditions 
Input Pulse Levels 

Input RiselFall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

SOO-15 

SCLK 

WBSEL 

SCLK 
(WCLK) 

SOO-63 

/// 

GNOto3.0V 

1V/ns 

1.5V 

1.5V 

See Figure 15 

26171bl21 

SOin (Mode) 

tMODH 
tMODS 

Figure 4. Mode Enable Timing 

COMMERCIAL TEMPERATURE RANGE 

3268 drw 07 

WBFF-----------------------t-----~~----~~-------------------------

MCLK 
(RCLK) 

,,'-___ ----J/ 
Figure 5. WFIFO Write Timing (Write Cycle) 

11.9 
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IDT49C3466 Flow-thruEDC"" 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

MCLK 
(RCLK) 

WBREN 

WBEF 

WBSEL 

SOOLE 

MOE 

MOO-63 

CBSYNO-7 

SCLK 
(WCLK) 

~------tMMO--~---------'~ 

MOout 01 

tMC -------------r '-Va-Ii'"':'d'"':'C-he-c-:'kb-its-o-ut-

3268 drwOE 

Figure 6. WFIFO Read and Checkbit Generate Timing (Write Cycle) 
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IDT49C3466 Flow-thruEDC'" 
ERROR DETECTION AND CORRECTION UNIT 

RBSEl 

MOE 

MDO-53 

CBIO·? 

MDllE 

MClK 
(WClK) 

RBEN 

RBFF 

SClK ~'-__ ~~ 
(RClK) T 

COMMERCIAL TEMPERATURE RANGE 

,,'------/ 
read 

3268 drw 10 

Figure 7. RFIFO Write Timing (Read Cycle) 

11.9 21 
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IDT49C3466 Flow-thruEDC"M 
ERROR DETECTION AND CORRECTION UNIT 

SCLK 
(RCLK) 

RBREN 

RBEF 

MCLK 
(WCLK) 

RBSEL 

SOE 

BEQ-7 

SDQ-6 

PO-7 

COMMERCIAL TEMPERATURE RANGE 

tSSD 

t SESlx 

tBESZx 
(correc:ted data) 

3268 drw 11 

Figure 8. RFIFO Read Timing (Read Cycle) 
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IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

RSl 

WCLK 
(SCLK I MCLK) 

DATA 
(SO/MO) 

EF 

FF 

WCLK 
(SCLKlMCLK) 

BUFFER ENABLE ----
(WBEN/ RBEN) 

FIFO RESET 
(RS1) 

BUFFER 
EMPTY FLAG 
----
(WBEFI RBEF) 

Figure 9. FIFO (WFIFOIRFIFO) Reset Timing 

Figure 10. FIFO (WFIFOIRFIFO) Write Latency Timing 

11.9 

COMMERCIAL TEMPERATURE RANGE 

dummy write 

3268 drw 12 

3268 drw 13 
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IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

BEO-7 Valid BE0-7 

800-63 

80lLE 

external tristate 

MOO-63 MOin Ox MOout Oxy 

tMEMXZ 

tMMOEmin1 

MOlLE 

tMMOLS tMMOLH 

RB8EL 

WB8EL 

3268 drw 14 

Figure 11. Partial Word WriteJByte Merge Timing 

NOTE: 
1. tMMOE is not a propagation delay. For partial word write operations tMMOE MIN=tMDM. 
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IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

IBM 

BEO-7 Valid BEO-7 

ISESXZ 

lENS IENH 

ICSM=IMMD 

WBSEL 

IMMCS IMMCH 

MD Merged Dala xx+yy 

RBSEL 

IMEMXZ MOE --------------~ 
\I!----+I 

3268 drw 15 

Figure 12. Partial Word Write/Byte Merge Timing using both RFIFO and WFIFO 
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IDT49C3466 Flow-thruEDC"" 
ERROR DETECTION AND CORRECTION UNIT COMMERCIAL TEMPERATURE RANGE 

500-63 

SCLK 
(WCLK) 

WBEF 

MCLK 
(RCLK) 

WBREN 

MDO-63 

CBO-7 

MOlLE 

SYNCLK 

,,~-----------------------
3268 drw 16 

Figure 13. Write FIFO Write TIming with Clock Skew Violation 

3268drw 17 

Figure 14. Diagnostic Timing 
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IDT49C3466 Flow-thruEDCTM 
ERROR DETECTION AND CORRECTION UNIT 

TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUITS FOR ALL OUTPUTS 

Vee 

V OUT 

14-<:>+-..... --1 D.U.T. 1--+0+ ....... --+ 

6V 

• Open 

I GND 
500n = 

50pF 
Ti 500n 
.1C L 

R T 

3268 drw 18 

SET-UP, HOLD AND RELEASE TIMES 

DATA xxt~"7"""b---SIt--""""~~~"7 - 3V 
INPUT '~"'-'~ 1.5V 

I •• , - OV 
. TIMING tsu - 3V 

INPUT 1.5V 
ASYNCHRONOUS CONTROL - OV 

PRESET - 3V 
CLEAR 1.5V 

ETC. - OV 

PRESET "'-7"I::7"/r--jjl)--t-...... k7"l::7"1::7 - 3V 
SYNCHRONOUS CON~TROL 

CLEAR 1.5V 
CLOCK ENABLE tsu OV 

ETC. 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

3268 drw 19 

3V 
1.5V 
OV 

VOH 
- 1.5V 

VOL 

3V 
1.5V 
OV 

3268 dlW 21 

COMMERCIAL TEMPERATURE RANGE 

SWITCH POSITION 

Test Switch 

Open Drain 
Disable Low 6V 

Enable Low 
Disable High 

GND 
Enable High 

All Other tests Open 

DEFINITIONS: 26171bi20 

CL= Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW_HIGH_LOW=t ~ 15V PULSE -- . 

HIGH-LOW-HIGH _ IW __ 1.5V 
PULSE __ 

3268 drw 20 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 

3V 

1.5V 

OV 

3V 

VOL 

VOH OUTPUT SWITCH NORMALLY GND HIGH 
OV OV 

3268 drw22 

NOTES: 
1. Diagram shown for input Control Enable-LOW and input Control Disable­

HIGH. 
2. Pulse Generator for All Pulses: Rate s 1.0MHz; IF S 2.5ns; tR S 2.5ns. 
3. If Vee is below 3V. input voltage swings should be adjusted not to exceed 

Vee. 

11.9 27 
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IDT49C3466 Flow-thruEDC'" 
ERROR DETECTION AND CORRECTION UNIT 

ORDERING INFORMATION 

lOT 49C466 
OevlceType 

xx 
Package 

x 
ProcesS! 

Temperature 
Range 

I 

11.9 

COMMERCIAL TEMPERATURE RANGE 

BLANK Commercial (O°C to +70°C) 

PQF Plastic Quad Flatpack 

Blank Standard speed 

49C3466 3.3V 64-Bit Flow-thru™ EOC 

3268 drw 23 
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