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GENERAL INFORMATION 
Two types of standard high-speed logic IC's typi
cally meet today's computer system technology 
needs-Schottky TTL's and unsaturated ECl cir
cuits. Schottky TTL logic circuits generally have 
the same circuit configuration and operating char
acteristics as standard TTL's. These saturated type 
circuits accumulate carrier electron charges in the 
transistor's Base region, due to the forward bias of 
B-E and B-C junctions during ON time. Discharge 
through the Collector during OFF time creates a 
storage time delay problem .common to all satu
rated type logic circuits. TTL logic circuits fea
turing a Schottky diode clamp between Base and 
Collector eliminate storage time delay and im
prove saturation, but increase input capacitance, 
thus reducing system speed. 
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Fig. 1 Propagation Delay Time vs. Power 
Dissipation 

Non-saturated ECl circuits do not produce stor
age time delay, and provide features particularly 
advantageous in high-speed, low-noise system 
applications. Hitachi's H010K series is compatible 
with Motorola's MECl 10K series, and the H0100K 
series is compatible with Fairchild's FlOOK series. 
In mass production at Hitachi, HD100K has three 
times the gate speed of HOI OK, and is temperature 
and supply voltage compensated. New technolo
gies have been applied to the HOI OOK series, such 
as 3pm lithography process and ion-implantation, 
which have resulted in high integration and fre
quency characteristics which greatly improve 
speed. Fig. 1 and Table 1 show characteristic com
parisons among popular Bipolar digltallC families. 

Table 1. Comparisons of High-Speed Products 

HDIOOK HDlOK HD74 HD74S HD74LS 

Propagation 0.75n. 2n. IOn. 3n. IOn. Delay Time 

Power 40mW 25mW 10mW 20mW 2mW 
Dissipation 

Speed- Power 30pJ 50pJ lOOpJ 60pJ 20pJ Product 
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DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS 
Symbol Abbreviations 

I" Total power supply current drawn from a EeL test unit by· the negative power supply 

lec Total power supply current drawn from the positive supply by a EeL unit under test 

iF Forward diode current drawn from an input of a TTL-to-EeL translator when that input is at ground potential 

ItH High level input current, into a node with a specified High level (V'H max) logic voltage applied to that node 

In Low level input current, into a node with a specified Low level (VIl. min) logic voltage applied to that node 

10H High level output current: the current flowing into the output. at a specified High level output voltage 

10L Low level output current: the current flowing into the output, at a specified Low level output voltage 

Io..t Output current (from a device or circuit, under such conditions mentioned in context) 

I. Reverse current drawn from a transistor input of a test unit when V E£ is applied at that input 

Ise Short-circuit current drawn from a translator saturating output when that output is at ground potential 

V •• Reference bias supply voltage 

Vee I (VeL') Most positive power supply voltage (output devices) 

Ve",( Vee) Most positive power supply voltage ( current switches and bias driver) 

VEE Most negative power supply voltage for a circuit 

Vrr Line load-resistor terminating voltage for outputs from a EeL ~evice 

V •• Input voltage (to a circuit or device) 

VO"I Output voltage 

V ... Maximum (most positive) supply voltage, permitted under a specified set of conditions 

VIN max 
Maximum High level input voltage: The most positive (least negative) value of high-level input voltage, 
for which operation of the logic element within specification limits is guaranteed 

V,HA min 
Minimum input logic High level (threshold) voltage for which performance is specified (VIH min) 

VIl.A max 
Maximum input logic Low level (threshold) voltage for which performance is specified (Vn max) 

VIL min Minimum Low level input voltage: The least positive (most negative) value of Low level input voltage for 
which operation of the logic element within specification limits is guaranteed 

VOH max Maximum output High or high-level voltage for given inputs 

VOH min Minimum output High or high-level voltage for given inputs 

VOH' (VOHe) Output logic High threshold voltage level 

VOLA (VOLe) Output logic Low threshold voltage level 

VOL max Maximum output Low level voltage for given inputs 

VOL min Minimum output Low level voltage for given inputs 

ITLN Wave form rise time (Low to High) 

tTHL Wave form fall time (High to Low) 

tPLH, tPHL Propagation delay time, 50% to 50% 

I •• Set-up time of a flip-flop or counter device 

I, Hold time of a flip- flop or counter device 

fro, Toggle frequency of a flip-flop or counter device 

( ): apply to the HD lOOK series only 
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HDIOK GENERAL INFORMATION 
.FEATURES 
• Complementary outputs cause a function and its 
complement to appear simultaneously at device 
outputs, without use of external inverters. This 
reduces package count by eliminating the need for 
associated invert functions, and reduces system 
power requirements and timing differential prob
lems introduced by inverters. 

• High Input and Low Output impedances permit 
large fan-out and versatile drive characteristics. 

• Insignificant Power Supply Noise Generation 
due to differential amplifier design eliminates cur
rent spikes even during signal transition period. 

• Nearly Constant Power Supply Current Drain 
simplifies power supply design and reduces costs. 

• Low Crosstalk due to low-current switching in 
signal path and voltage swing (typically 850mV), 
and to long rise and fall times. 

• Transmission Line Drive Capability is afforded 
by open emitter outputs of ECL devices. No "Line 
Drivers" are listed in ECL families, as each device is 
a line driver. 

• Wire-Oring reduces the number of logic devices 
required in system design by producing additional 
OR gate functions with only an interconnection. 

.BASIC HIGH-SPEED LOGIC 
DESIGN CONSIDERATIONS 
Hitachi's 10K ECL logic circuits are designed for 
complex functions that enhance overall system 
speed and reduce problems normally associated 
with high-speed operation. The following factors 
should be considered in designing high-speed 
systems: 
1. Significant time delays caused by intercon-
nect-wiring: 
At logic speeds of 2NS, an equivalent "gate delay" is 
introduced for every foot of interconnect-wiring. 
Signals which travel between functions intercon
nected within a single monolithic chip, as in 10K 
ECL, avoid such delays. 
2. Distorted waveforms due to line reflections: 
At high speeds, line lengths can approach the wave
length of the signal. Improperly terminated lines 
can result in reflections that cause false triggering 
(see Figure 2). RF technology provides the solution, 
which is to employ "transmission-line" practices, as 
well as to terminate each signal line with approp
riate impedance. Low-impedance, emitter-follower 
outputs of ECL circuits facilitate transmission-line 
practices without upsetting system voltage levels. 
3. Crosstalk between adjacent signal leads: 
Increased affinity for crosstalk in high-speed cir
cuits is the result of fast rise and fall times. In 10K 
ECL design, rise and fall times have been deliber
ately slowed, reducing crosstalk withoutcomprom
ising other important performance parameters . 
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Fig.2a Unterminated Transmission Line 
(No Ground Plane Used) 

.CIRCUIT DESCRIPTION 
A typical ECL circuit, shown in Figure 3, consists of 
a differential-amplifier input circuit, a temperature 
and voltage compensated bias network, and emit
ter-follower outputs to restore dc levels and pro
vide buffering for transmission line driving. High 
fan-out operation is possible because of the high 
input impedance of the differential amplifier input 
and the low output impedance of the emitter fol
lower outputs. Power-supply noise is virtually elim
inated by the nearly constant current drain of the 
differential amplifier, even during the transition 
period. Basic gate design provides for simul
taneous output of both the OR function and its 
complement, the NOR function. 
Power-Supply Connections - Any of the power 
supply levels VTT• Vcc. or VEE may be used as 
ground. However, the use of the Vcc node as 
ground results in best noise immunity. In lIuch a 
case; Vcc=O, VTT =-2.0V, VEr-5.2V. 
System Logic Specifications - The output logic 
swing of 0.85V, as shown by the typical transfer 
characteristics curve, varies from a LOW state of 
VoL=-1.75V to a HIGH state of VofF-0.9V with 
respect to ground. 
Positive logic is used when reference is made to 
logical "O"s or "1"s Then 

"0"= -1.75V= LOW 
"1" = -0.9V = HIGH 

typical 

Circuit Operation - Beginning with all logic inputs 
LOW (nominal -1.75V), assume that 01 through 
04 are cut off because their P-N base-emitter junc
tions are not conducting, and the forward-biased 
05 is conducting. 

-l=8'_ 

~F RI=Zo 

VTT= -2 Vdc 

Ihgh 

I Rec:lvmK ~ate ( \ 

\. 
Input A I · · l,u", · 

Fig.2b Properly Terminated Transmission Line 
(Ground Plane Added) 

Under these conditions, with the base of 05 held at 
-1.29V by the VBB network, its emitter will be one 
diode drop (0.8V) more negative than its base, or 
-2.09V. (the 0.8V differential is a characteristic of 
this P-N junction.) 

The base-to-emitter differential across 01 - 04 is 
then the difference between the common emitter 
voltage (-2.09V) and the LOW logic level (-1.75V) 
or 0.34V. 

This is less than the threshold voltage of 01 
through 04 and these transistors will remain cut 
off. When any logic input is shifted upward from 
the -1.75V LOW state to the -0.9V HIGH state, the 
base voltage of that transistor increases beyond 
the threshold point and the transistor turns on. 

When this happens, the voltage at the common
emitter point rises from -2.09V to -1.75 V (one 
diode drop below the -0.9V base voltage of the 
input transistor), and since the base voltage of the 
fixed-bias transistor (05) is held at -1.29V, the 
base-emitter voltage 05 cannot sustain conduc
tion, and this transistor is cut off. This action is 
reversible, and when the input signal(s) return to 
the LOW state, 01 - 04 are again turned off and 
05 again becomes forward biased. 

The collector voltages resulting from the switching 
action of 01 - 04 and 05 are transferred through 
the output emitter-follower to the output terminal. 
Note that the differential action of the switching 
transistors (one section being off when the other is 
on) furnishes simultaneous complementary sig
nals at the output. This action also maintains con
stant power supply current drain. 
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HD10K GENERAL INFORMATION ---------------_______ _ 

GATE CIRCUIT GATE TRANSFER CURVES 

Multiple Inputs 
Differential 
Amplifier 
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-1.400 -1.200 

Input Voit.ge (V) 
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GATE SYMBOL 

Fig.3 ECl Gate Structure and SWitching Behavior 

.TECHNICAL DATA 
In subsequent sections ofthis data book, the signif
icant ECl parameters are identified, and complete 
data provided 'for each of the functions. Data, char
acteristics, and application information common to 
all ECl families are discussed in this section. 
Common characteristics of major importance are: 

• Maximum Ratings, including both AC and DC 
characteristics and temperature limits. 

• Transfer Characteristics, which define logic 
levels and switching thresholds, 

• DC Parameters, such as output levels, threshold 
levels, and forcing functions, 

• AC Parameters, such as propagation delays, 
rise and fall times, and other time dependent 
characteristics. 

This section also includes general layout and 
design guides to assist the designer in building and 
testing systems with ECl circuits. 

eMaximum Ratings 
Table 1 

[tem 

Supply Voltage" 

Input Voltage-

Output Current 

Surge Output Current 

Junction Temperature 

Storage Temperature 

'" Value at V('c-GND 

Symbol Rating 

V" -8-0 

v.. O-V" 
[0 50 

10 (hr,.,) 100 

T, 125 

T.rI,. -55-+125 

e Recommended Operating Conditions 
Table 2 

Item Symbol Value 

Operating T, -30 to +85 
Temperature Range 

D, C, Fan Out 70 

Supply Voltage Range VH -5,2±10% 

Unit 

V 

V 

mA 

mA 

·c 
·C 

Unit 

·c 

V 

For ECl logic gates, the complementary outputs 
are represented by two transfer curves-to de
scribe the OR and NOR switching action, respec
tively. A typical transfer curve and associated data 
for all ECl families is shown in Figure 4. 
It is not necessary to measure transfer curves at all 
pOints of the curves. To guarantee correct opera
tion, measure two sets of min.lmax. logic level 
parameters. 

The first set is obtained by applying test voltages 
V1L min. and VIH max. in sequence to the gate 
inputs, and measuring OR and NOR output levels 
to make sure they are between VOL max. and VOL 

min. specifications. The second set of logic level 
parameters relates to the switching thresholds, 
and is distinguished by an "Au in symbol subscripts. 

A test voltage VILA max. is applied to the gate, and 
NOR and OR outputs are measured to be sure they 
are above the V OHA min. and below the VOLA max. 
levels, respectively. Similar checks are made using 
the test input voltage VIHA min. The result of these 
specifications insures: 

a) The switching threshold (-Vee) falls within the 
darkest rectangle; i.e., switching does not begin 
outside this rectangle. 

b) Quiescent logic levels fall in the lightest shaded 
ranges. Table 3 shows the guaranteed 10K ECl 
logic levels and switching thresholds. 
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Input Voltage (V) 

Fig. 4 Transfer Curves (HD10K Example) 

Figure 5 shows typical transfer characteristics as a 
function of temperature. 
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Fig.5 The Transfer Curves for Temperature 
Variations. 
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30'C 

Table 3 D.C Specification Test Points 
(HD10K Example) 

Input Output Value Unit 

ViI. min .. 1. 850 
V,N max -0.810 

VOL min 1.850 
Vor max -1.650 
VUH mm -0.960 
VUH max -0.810 

VilA max -1.475 V 
V,HA min .. 1.105 

VOLA max -1.630 
V(JHA min '-0.980 

With suitable inputs: 
-0.900 Typical Output HIGH State 

Typical Output LOW State -I. 750 

Nominal V •• ( Switching Threshold) -1.290 

Test Conditions; 
VEE = -S.2V. Vee = OV. Ta = 2SoC. 

after thermal equilibrium has been established on 
airflow, greater than SOO linear fpm is maintained. 
Outputs loaded son to -2.0Vdc 

Table 4 The Temperature Coefficients 

Ta- -30-+25"C Ta- +25- +85'C 

6V1H,/6T 1. 82mV/'C 1. 16mV/'C 

"I" Level ~VOHA min/6T 1. 82mV/'C 1.16mV/'C 

6VNH/6T 1. 82mV/'C 1. 16mV/'C 

6V,,,/6T 0.46mV/'C 0.58mV/'C 

"0" Level 6VOLA max/.6.T 0.46mV/'C 0.58mV/'C 

6V,,/6T 0.46mV/'C 0.58mV/'C 

Table 4 show the temperature coefficients of ECl 10K 
DC parameters. 

Figure 6 shows transfer characteristic data obtained for a variety of supply voltages. 
Table 5 indicates change rates of output voltages as a function of power supply voltages. 

2 +0. 
-0.2 

-0.6 
> -1.0 

J -I. 4 

~ -1-8 
~ o 2 -2. 
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Input V" (V) 
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+ 0.2,.--,.-......,--...--.--.... -..,--.,.....--, 
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3.2 2.8 -2.4 -2.0 -1.6 -1.2 -0.8 -0.4 

Input V .. (V) 'NOR' 

Fig.6 The Transfer Curves for power supply variations 
Table 5 Typical Level 

Change Rates 

6VOH/6V" 0.016 

0.250 

6V .. /6V" 0.148 
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HD10K GENERAL INFORMATION -----------------------

.NOISE MARGIN 
"Noise Margin" is a measure of a logic circuit's 
resistance to undesired switching. Eel noise 
margin is defined in terms of specification pOints 
surrounding the switching threshold. The critical 
parameters of interest are those designated 
VOHA min., VOLA max., VIHA min., and VILA max. in the 
transfer characteristic curves. 

Guaranteed noise margin (NM) is defined: 

NMHIGH LEVEL = VOHA min. - VIHA min. 

NMLOw LEVEL = VILA max. - VOLA max. 

To compute noise margin, assume an Eel gate 
drives a similar Eel gate (Fig. 7). At a gate input 
(point B) equal to VILA max., Eel gate #2 can begin 
to enter the shaded transition region. In this worst
case example, VOLA max. specification point guar
antees that no device can enter the transition 
region before an input equal to VILA max. is 
reached. VILA max. is a critical point for noise 
margin computation, since it is the edge of the 
transition region. 
To find the other critical voltage, note the output 
from Eel gate #1 (point A). From Fig. 7, it can be 
observed that the VOLA max. specification insures 
that lOW state OR output from gate #1 can be no 
greater than VOLA max. Note also that VOLA max. is 
more negative than VILA max. 
With VOLA max. at the input to gate #2, the transition 
region is not yet reached. (The input voltage to 
gate #2 is still to the left of VILA max. on the transfer 

--------------~J~ 
-1.475 - I.IUS 

/ OR 
I H~h 

State 
-O.!l80 

Gate 
Output 

Vln .. mU 

I 

I 
./ 

Gate_ 
Input 

VnA In", VIN.! "'ft 

H",(switchlng threshold) 

Specification Points (or Determining Noise Marilin 

~ 
~ -C!A.-

-l.ti3() I LDw State 

curve.) To switch gate #2, additional voltage is 
needed to move the input from VOLA max. to VILA 
max., constituting the "safety factor" defined as 
noise margin, and is calculated as the magnitude 
of difference between the two speCification volt
ages, or for the 10K Eel levels as follows: 

NMLOW = VILA max. - VOLA max. = 1.475V 

-(-1.630V) = 155mV 

NMHIGH = VOHA min. - VIHA min. = O.980V 

- (-1.105V) = 125mV 

Analogous results are obtained for "NOR" transfer 
data. 
The lesser of the two noise margins is that for the 
HIGH state, 125mV, or the guaranteed margin 
against Signal undershoot, and power or thermal 
disturbances. As shown in the table, typical noise 
margins usually exceed the guaranteed value by 
about 75mV. 
Noise immunity involves line impedances, circuit 
output impedances, and propagation delay, in 
addition to noise-margin specifications. 
A complete picture of overall system noise immu
nity Involves not only noise-margin specifications, 
tabulated on Eel data sheets, but other circuit
related factors that determine how difficult it is to 
apply a noise signal of sufficient magnitude and 
duration to cause the circuit to propagate a false 
logic state. 

Family 

EeL 10K 

.l V= High ~/)Ise { VONA m," 

Margin 
V,NA m," 

~ V= Low Noise { 
~'ILA 1111 

Margin 
Vln" m .. 

NoiSE! Margin Computations 

Guaranteed 
Worst-Case de 
Noise Margin 

0.125 

Typical de 
Noise Margin 

0.210 

Fig.7 EeL Noise Margin Data 
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1 1I0ul-+--+--4-+-++-+-I-+--+--4-+-/ 

Fig.S Normarized D.C Level vs. 
Temperature 

eAC or Switching Parameters 

Time-dependent specifications are defined as circuit 
effects caused by a specific input signal as it travels 
through the circuit. 
They i ncl ude the ti me delay involved in changing the 
output level from one logic state to another. Memo
ries also include the time required for circuit output 
to respond to input signal (propagation delay or 
access time). Because of differing conditions and 
parameters among logic families, common ECL 
waveform and propagation delay terminologies are 
shown in Figure 10. 
Specific rise, fall and propagation delay times are 
given on the data sheet for each specific functional 
block. Similar to transfer characteristics, however, 
AC parameters are temperature and voltage depen
dent. Typical variations for 10K ECL are shown in 
Figure 11. 

~iIHA .,~ U.!hmr 
\;"4."=- - I.fi:mv 

V'HA= - 1.105V 
\'1/4"'- !.4i!iV 

Y.\H= V!IHt .,~- VIH.4=84mV 
~:\/ = r",A - ~il/A ... '= 175mV 

l\H=- ~iIHA ",n - li'HA==-ltitimV 
\\/ -. r" 4 - ~f1l4 ... ,=-I:i5I'1V 

Ta=tit)"C 

r,HA"" - l.u64V 
VII ~= -US5V 

V/JHt "',n::' - (j.Y:!'l\" 
~il/ ~ .h" =- l.tJlUV 

Fig. 9 Noise Margin for Temperature Differences 

\ .. 

~"., .\nll ~"" /1'11/ 

;;(J~(J 

Fig.10 ECL Waveform and Propagation Delay 
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Fig.11 The characteristics of a Standard Gate 

• Setup and Hold Times 
Ae parameters - for setup and hold times are 
defined as follows: In EeL logic devices, tsu is the 
minimum time (50%-50%) before positive transi
tion of clock pulse (e) that information must be 
present at data input (0) to insure proper operation 
of the device. 
th is defined as the minimum time after positive 
transition of clock pulse (e) that information must 
remain unchanged at data input (0) to insure 
proper operation. Setup and hold waveforms are 
shown in Figure 12. 

Flg.12 Setup and Hold Waveforms for 
EeL Logic Devices 
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.DEFINITION OF SYMBOLS AND TESTING METHOD 

• DC Characteristics GN! ) 

-5.2IlUV 
±InmV 

e 

I I 
~i " \i'cl 

-
- 10, 0111 

I 
I 
I 

-
r~~ 

I 
DC Characteristics 

c 
11--

H, 

H, 

I 
I 
I 

H, 

Note} 

I 
I 
I 
I 

1. All outpu 

-2.UtltlV 
tam\' 

ts are loaded with 50n to GND (SOO±l%) 
2. DecouplinK O.l.uF (25V) from GND to Vee- and V£F 
3. The tolennce of to shall be ±Z"C 

Item Test,ing Method and Definitions 

lEE 

I.H 

IlL 

VOH 

VOL 

VOHA 

VOLA 

Current required by each device from VEE 
supply. 

Current flowing into device lead with specified 
V,H applied. 

Current flowing into device lead with specified 
V,L applied. 

Voltage level at output terminal with specified 
output load and conditions applied to establish 
HIGH output level. All outputs are loaded with 50 
to VTT (= -2.0V). 

Voltage level at output terminal with specified 
output load and conditions applied to establish 
LOW output level. All outputs are loaded with 50 
to VTT (= -2.0V). 

Output HIGH voltage threshold with Inputs set at 
respective threshold levels; V,HA min. or V,LA max. 

Output LOW voltage threshold with inputs set at 
respective threshold levels; VILA max. or VIHA min. 

• HITACHI 

or 
VII. 

VIH 11111 

VIL Min 

-2.()V 

RI. 

VIH."{~ or 
V,L !IIln 

Rd=50Q) 
VOH 

1 VTr( - 2.IlV ) 

V,H .,,{ 
or 

VlI. Illn 

VEE "=' 

VT,.(=-2.0V) 

VIHA{~ or 
V,LA vrA Rd=5011) 

VEE ~ VTr(=-2.0V) 
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eA.C Characteristics 
+2.00V 

,------..... --------+I.llV Output 
Input 

'-------+ O.3IV 

Coax Coax 
~=:-----vOH 

NOR Out 

P.G. @--T1'-,,-n-o--f}ln (~I{I-'-..,.... __ T..,PO" ~~.,......--=+:;lH--'tr"'L""H----VOI. 
~~ __ ~~P;-f~tr~HL~ ___ ~H 

OR Out 

502±1% "-----__ VOL 

t1.1.uf~ 
Notes) 1. Input pulse: tnH=trHL=2.0±O.2ns(20%-80%) 

-a2lJV 

2. Unused output connected toa son resistor to GND. 
3. All inputs and outputs equal length 500 impedance lines Rr equal 

'SQO,termination of scope. 

Item Teoting Method and Definitions 

1 TLH Time between two specified reference points (20%.80%) as waveform changes from LOW to HIGH. 

1 THL Time between two specified reference points (20%.80%) as waveform changes from HIGH to LOW. 

IPLH Time between specified reference points on input and output voltage waveforms with a change in 
IPHL output. 

I .. 

The interval immediately preceding activetran
sition oftiming pulse (clock pulse). or preceding 
transition of the control input to its latching 
level. during which data must be maintained at 
input to insure its recognition. 

The interval immediately following active tran
sition of timing pulse, or following transition of 
the control input to its latching level, during 
which data must be maintained at input to 
insure its continued recognition. 

The maximum repetition rate at which clock 
pulses may be applied to a sequential circuit, 
above which the device (flip-flop or counter) 
may cease to function . 

,...---'"T"--- ·1.05V 

,..-.:-~-------+ I.05V 

'------+O.3IV 

,...----.-----+1.05V 

'----H.3IV 

,..-...:...-"TII"--------+ I.05V 

cn=l 
In~ 

'--------H.3IV 

In 

• PACKAGE(Unit: mm) 
e1 6 Pin Ceramic Package e 24 Pin Ceramic Package I"··""·'M" :5 Il5Ml~ _ 

~ ~ 
- . ~ 

;, 
• ;';!; 

" 

13.2 6.:1 

15.24 

,f~L . 
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.OPTIONAL DATA 
• Power Supplv Considerations 
ECL circuits are characterized with the Vee point 
at ground potential and the VEE point at -S.2V. 
While this ECl convention is not necessarily man· 
datory, it does result in maximum noise immunity. 
This is so because any noise induced on the VEE 
line is applied to the circuit as a common·mode 
signal which is rejected by the differential action of 
'the ECl input circuit. Noise induced into the Vee 
line is not cancelled out in this fashion. Hence, a 
good system ground at the Vee bus is required for 
best noise immunity. 
Power supply regulation which will achieve 10% 
regulation or better at the device level is recom· 
mended. The -S.2V power supply potential will 
result in best circuit speed. Other values for Vee 
may be used. A more negative voltage will increase 
noise margins at a cost of increased power dis· 
sipation. A less negative voltage will have just the 
opposite effect. 
On logic cards, a ground plane or ground bus system 
should be used. A bus system should be wide 
enough to prevent significant voltage drops be· 
tween supply and device and to produce a low 
source inductance. 
Although little power supply noise is generated by 
ECl logic, power supply bypass capacitors are 
recommended to handle switching currents caused 
by stray capacitance and asymmetric circuit loading. 
A parallel combination of a 1.0J.!F and a 100pF 
capacitor at the power entrance to the board, and a 
0.01J.!F low·inductance capacitor between ground 
and the -S.2V line every four to six packages, are 
recommended. 
Most ECl circuits have two Vee leads. Vee I 
supplies current to the output transistors and Vee2 
is connected to the circuit logic transistors. The 
separate Vee pins reduce cross-coupling between 
individual circuits within a package when the 
outputs are driving heavy loads. All Vee pins should 
be connected to the ground plane or ground bus as 
close to the package as possible. 
• Power Dissipation 
The power dissipation of ECl functional blocks is 
specified on their respective data sheets. This 
specification does not include power dissipated in 
the output devices due to output termination. The 
omission of internal output pull-down resistors 
permits the use of external terminations designed to 
yield best system performance. To obtain total 
operating power dissipation of a particular func
tional block in a system, the dissipation of the 
output transistor, under load, must be added to the 
circuit power dissipation. 

The table in Figure 12 lists the power dissipation in 
the output transistors plus that in the external 
terminating resistors, for the more commonly used 
termination values and circuit configurations. To 
obtain true package power dissipation, one output· 
transistor power·dissipation value must be added to 
the specified package power dissipation for each 
external termination resistor use; in conjunction 
with that package. To obtain system power dissi· 
pation, the stated dissipation in the external ter
minating resistors must be added as well. Unused 
outputs draw no power and may be ignored. 

Output Terminating 

Terminating 
Transistor Resistor 

Power Power Resistor Value Dissipation Dissipation 
(mW) (mW) 

150 ohms to -2.0 Vdc 5.0 4.3 
100 ohms to -2.0 Vdc 7.5 6.5 
75 ohms to -2.0 Vdc 10 8.7 
50 ohms to -2.0 Vdc 15 13 
2.0 k ohms to VEE 2.5 7.7 
1.0 k ohms to VEE 4.9 15.4 
680 ohms to VEE 7.2 22.6 
510 ohms to VEE 9.7 30.2 
270 ohms to VEE 18.3 57.2 
82 ohms to Vee and 15 140 130 ohms to VEE 

Fig.12 Average Power Dissipation in Output 
Circuit with External Terminating 
Resistors. 

The power dissipation of ECl functional blocks 
varies with both temperature and Vee. 
Typical variations are shown in Figure 13. The 
graph is normalized so that it applies to all ECl 
lines. The reference temperature is 25°C and the 
reference power is obtained by multiplying the 
typical Ie value (total power supply drain current 
specified on the data sheet) by VEe (S.2V). For 
those devices where only the maximum value of Ie 
is specified on the data sheet, typical power 
dissipation is approximately 80% of that calculated 
with the Ie (max) specification. 

3.0 

I- vir. J.OY 
5 - i-t-

.OY-r----
5 ::"v 

0 -5.2Y 

-4.4V 
5 3.6,,-= i=-""' 

3.0Y 
0 

55 25 0 + 25 +75 +125 
Ambient Temper.ture TA ('C) 

Fig.13 Normalized Power Dissipation vs. 
Temperature and Supply Voltage 
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eloading Characteristics 
The differential input to ECl circuits offers several 
advantages. Its common-mode-rejection feature of
fers immunity against power-supply noise injection, 
and its relatively high input impedance makes it 
possible for any circuit' to drive a relatively large 
number of inputs without deterioration of the 
guaranteed noise margin. Hence, de fanout with 
ECl 'circuits does not normally present a design 
problem. Graphs 'showing typical output voltage 
levels as a function of load current for ECl 10K are 
shown in Figure 14. These graphs can be used to 
determine the' actual output voltages for loads 
exceeding normal operation. 
While de loading increases the capacitances as
sociated with ,the circuit and, therefore, affects 
circuit speed, primarily rise and fall times. 

VOlT (V) 

(Load Lmes for Termination to Vn:(-5.2Vdc)2S"C 
() 

..IVIH' ~LVll. 0 VON ",0. 

I : Vo, o'~1 vo,'o'"i 
0 

VOH rn' .. 1 
I-- 200Q U I I II I I 

01==:..27O!l 
I -5OO!l I 0 

lkll 1/ 
"t--i2kll 

0.5 1.0 1.5 2.U 
1<0/'1 (V) 

Flg.14 Output Voltage levels vs. DC loading 

The affections of ac parameter by fanouts are 
shown in Figure 14-1. 
Terminated transmission line signal interconnections 
are used for best-ECl 10K system performance. The 
propagation delay and rise time of a driving gate are 
affected very little by capacitance loading along a 
matched parallel-terminated transmission line. How
ever, the delay and characteristic impedance of the 
transmission line itself are afeeted by the distributed 
capacitance. Signal propagation down the line will 
be increased by a factor, y'l+Cd/Co. 

Here Co is the normal intrinsic line capacitance, and 
Cd is the distributed capacitance due to loading and 
stubs off the line. 
Maximum allowable stub lengths for loading off of 
a ECl 10K transmission line vary with the line 
impedance. For example, with 2Q=50 ohms, maxi
mum stub length would be 4.5 inches. But when 
20=100 ohms, the maximum allowable stub length 
is decreased to 2.8 inches. The input loading 
capacitance of a ECl 10K gate is about 2.9pF. 
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5 
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3. 

~ 2. 

2. 

5 

Or-
5 
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...... 1-"": i'""'"' 'n. ~ I---"'" 

~ r;;;-

5 
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Fan Out 

Fig.14-1 AC Parameter vs. Fanout 

Therefore in order to keep the system speed, the 
recommended maximum fanout is defined within 
10. (without to use the transmission line.) 

eUnused ECllnputs 

All single-ended input Eel logic circuits contain 
input pulldown resistors between the input tran
sistor bases and VEE' As a result,unused inputs may 
be left unconnected. Input pulldown resistor values 
are typically 50 kohms and are not to be used as 
pulldown resistors for preceding open-emitter out
puts. 
Several ECl devices do not have input pulldowns. 
Examples are the differential line receivers. If a 
single differential receiver within a package is 
unused, one input of that receiver must be tied to 
the Vee pin provided, and the other input goes to 
VEE' (for example; HD10116) 
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.SYTEM DESIGN CONSIDERATIONS 
• Thermal Management 
Circuit performance and long-term circuit reliability 
are affected by die temperature. 
Normally, both are improved by keeping the IC 
junction temperature low. 

Electrical power dissipated in any integrated circuit 
is a source of heat. 
This heat source increases the temperature of the 
die. The basic formula for converting power dissipa
tion to estimated junction temperature is: 

Tj = TA + Po (Ole +OCA ) 
or 

Tj = TA + Po (OIA) 
where 
Tl = junction temperature 
T A = ambient temperature 
Po = power dissipation 
Ole = average thermal resistance, junction to case 
DCA = average thermal resistance, case to ambient 
0IA = average thermal resistance, junction to 

ambient 
Only two terms can be varied by the user-the 
ambient thermal resistance, DCA' Both system air 
flow and the package mounting technique affect the 
DCA thermal resistance term. 
The maximum and average thermal resistance values 
for standard ECl IC package are given in Figure 15. 

Package Type 
fI,.(·C/W) fI,c('C/W) 

Maximum Average maximum 

16 pin Ceramic Package 150 100 50 

24 pin Ceramic Package - 45 10 

Flg.15 The Maximum and Average Thermal 
Resistance Values. 
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measurement method; Diode Measurements 
(el Barnes socket 
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Flg.16 Airflow VI. Thermal Resistance 

The effect of air flow over the packages on 0IA is 
illustrated in the graphs of Figure 16. 

Fig. 17 shows the maximum power dissipation 
allowable at various ambient temperatures (still air) 
in a case of 16 pin ceramic dual in line package. 
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Flg.17 Ambient Temperature Derating Curve 

• Interfacing ECl to Slower logic Types 
ECl circuits are interfaceable with MOS other logic 
forms. For ECl/TTl interfaces, when ECl is 
operated at the recommended -5.2 volts and TTL 
at +5V supply, currently available translator cir
cuits, such as the HD10124 and HD10125, may be 
used. 
For systems where a dual supply (-5.2V and +5V) 
is not practical, a discrete component translator can 
be designed. ECl also interfaces readiiy with MOS. 
With CMOS operating at +5V, any of the Eel to 
TTL translators works very well. 
On the other hand, CMOS will drive ECl directly 
when using a common -5.2V supply. 
• Circuit Interconnections 
Though not necessarily essential, the use of multi
layer printed circuit boards offers a number of 
advantages in the development of high-speed logic 
cards . 
Not only do multilayer boards achieve a much 
higher package density, interconnecting leads are 
kept shorter, thus minimizing propagation delay 
between packages. 
Moreover, the unbroken ground planes made pos
sible with multiiayer boards permit much more 
precise control of transmission line impedances 
when these are used for interconnecting purposes. 
Thus multiiayer boards are recommended for ECl 
at top circuit speed, when high-density packaging 
is a requirement, or when transmission line inter
connects are used. Point-to-point back-lane wiring 
without matched line terminations may be em
ployed for Eel interconnections if line runs are 
kept short . 
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This applies to line runs up to 6 inches. But, because 
of the open-emitter outputs of EeL circuits, pull· 
down resistors are always required. Several ways of 
connecting such pull-down resistors are shown in 
Figure 18. 
Resistor values for the connection in Figure 18a 
may range from 270 ohms to 2 kohms depending on 
power and load requirements. Power may be saved 
by connecting pull-down resistors in the range of 50 
ohms to 150 ohms, to -2.0V dc, as shown in Figure 
18b. >,Use of a series damping resistor, Figure 18c, 
will extend permissible lengths of unmatched
impedance interconnections, with some loss of edge 
speed. 
With proper choice of the series damping resistor, 
line lengths can be extended to any length, while 
limiting overshood and undershoot to a predeter
mined amount. 
Damping resistors usually range in value from 10 
ohms to 100 ohms, depending on the line length, 
fanout, and line impedance. The open emitter
follower outputs of EeL give the system designer all 
possible line driving options. 

~ 
-S.2V (a) 

~ 
-2.{)V( ¥rT) (hI 

~ 
lRP 

-5,2V (0) 

Fig.18 Pull-Down Re!llstor Techniques 
One major advantage of EeL over saturated logic is 
its capability for driving matched-impedance trans
mission lines. Use of transmission lines retains signal 
integrity over long distances. The EeL emitter
follower output transistors will drive a 5O-ohm 
transmission line terminated to -2.0V dc. This is the 
equivalent current load of 22m A in the HIGH logic 
state and 6 mA in the LOW state. 
Parallel termination of transmission lines can be 
done in two ways. 
One, as shown in Figure 19a, uses a single resistor 
whose value is equal to the impedance (Zo) of the 
line. A terminating voltage (VTT) of -2.0Vdc must 
be supplied to the terminating resistor. Another 
method of parallel termination uses a pair of 

resistors, R1 and R2, Figure 19b illustrates this 
method. The following two equations are used to 
calculate the values of Rl and R2: 
Rl=1.6Zo 
R2 = Rl·Z0/(Rl-Z0) 

I '" 
Zo 

Zo 

V,,( -2,OV) 

Fig.19-a Parallel Terminated line 

-VI 
Zo 

-S.2V 

FIg.19-b Parallel Termination Thevenin-
Equivalent 

Another popular approach Is the series-terminated 
transmission line (see Figure 20). 
This differs from parallel termination in that only 
one-half the logic swing is propagated through the 
lines. The logic swing doubles at the end of the 
transmission line due to reflection on an open line, 
again establishing a full logic swing. 

v,'~ #50% 
! VL t. . '" '" ..L~50% I I ~ 

vi/2 
.L v, 50% , 

Fig.20 Series Terminated Line 
To maintain clean wave fronts, the input impedance 
of the driven gate must be much greater than the 
characteristic impedance of the transmission line. 
This condition is satisfied by EeL circuits which 
have high impedance inputs. Using the appropriate 
terminating resistor (Rs) at point A (Figure 20), the 
reflections in the transmission line will be ter
minated. The advantages of series termination in
clude ease of driving multiple series-terminated 
lines, low power consumption, and low cross talk 
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between adjacent lines. The disadvantage of this 
system is that loads may not be distributed along 
the transmission line due to the one-half logic swing 
present at intermediate points. For board-to-board 
interconnections, coaxial cable may be used for 
signal conductors. The termination techniques just 
discussed also apply when using coax. Coaxial cable 
has the advantages of good noise immunity ar,d low 
attenuation at high frequencies. No significant per
formance degradation occurs for lengths up to 50 
feet for ECL. 
Twisted pair lines are one of the most popular 
methods of interconnecting cards or panels. The 
complementary outputs of any ECl function are 
connected to one end of the twisted pair line, ,and 
any ECl differential line receiver to the other as 
shown in the example, Figure 21. RT is used to 
terminate the twisted pair line. 

VEE 

Fig.21 Twisted Pair line Driver/Receiver 

ECl signals may be sent very long distances (>1000 
feet) on twisted pair, although line attenuation will 
limit bandwidth, degrading edge speeds when long 
line runs are made. If timing is critical, parallel 
signal paths (shown in Figure 22) should be used 
when fanout to several cards is required. This will 
eliminate distortion caused by long stub lengths off 
a signal path. Wire-wrapped connectipns can be used 
with ECL. The mismatch occurs with ECl, but the 
distance between the wire-wrap connection and the 
end of the line is generally short enough so the 
reflections cause no problem. 

,-______ Card A 

-D J b_('-----Canl B 
!~ - CardC 

VEE 

~ I CardA 

:: f ~ .-.~::, 
~ 

Multiple output gate eg HDlOllO V" 

Fig.22 Parallel Fanout Techniques 

Series damping resistors ,may be used with wire
wrapped lines to extend permissible backplane 
wiring lengths. The recommended wire-wrapped 
circuit cards have a ground plane on one side. 
Mlcrostrip and Stripline 

Microstrip and stripline techniques are used with 
printed circuit boards to form transmission lines. 
Microstrip consists of a constant-width conductor 
on one side of a circuit board, with a ground plane 
on the other side (shown in Figure 23). 
The characteristic impedance is determined by the 
width and thickness of the conductor, the thickness 
of the circuit board, and the dielectric constant of 
the circuit board material. Stripline is used with 
multilayer circuit boards as shown in Figure 23. 
Stripline consists of a constant-width conductor 
between two ground planes. 

Fig.23 PC Interconnection lines for use 
with ECl 

• Clock Distribution 

Clock distribution can be a system problem. 
At ECl speeds, tither coaxial cable or twisted pair 
line can be used to distribute clock signals through
out a system. 
Clock line lengths should be controlled and matched 
when timing could be critical. 
bnce the clocking signals arrive on card, a tree 
distribution should be used for large-fanouts at high 
frequency. An example of the application of this 
technique is shown in Figure 24. 
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Fan·Out==4Each 

0-

Off 
Card Rr 

Fig.24 64 Fanout Clock Distribution 

• logic Shortcuts 
ECl circuitry offers several logic design con
veniences. Among these are: 
1. Wire-OR (can be produced by wiring ECl output 

emitters together outside packages). 
2. Complementary logic Outputs (both OR and 

NOR are brought out to package pins in most 
cases). 

An example of the use of these two features to 
reduce gate and package count is shown in Figure 
25. 

A A+B 

=J A+B 

:~-

r' -, 
~ . A+B+C+D 

1~ A+B+C+D -~ 

1 A+B+C+D 

=J ~ D C+D 

Flg.25 Example 
(Use of Wire-OR and Complementary 
Outputs) 

The connection shown saves four 2-input gates and 
two inverter over performing the same functions 
with saturated type logic. 
Propagation delay is increased approximately 50 ps 
per wire-OR connection. 
In general, wire-OR should be limited to 6 ECl 
outputs to ma,intain a proper lOW logic level. The 
use of a single output pulldown resistor is recom
mended per wire-OR, to economize on power 
dissipation . 

• Testing ECl Series 
To obtain results correlating with Hitachi circuit 
specifications certain test techniques must be used. 
A schematic of a typical gate test circuit is shown in 
Figure 26. A solid ground plane is used in the test 
setup. All power leads and signal leads are kept as 
short as possible. The sampling scope interface runs 
directly to the 50-ohm inputs of Channel A and B 
via 50-ohm coaxial cable. 
Equal-length coaxial cables must be used between 
the test set and the A and B scope inputs. The pulse 
generator must be capable of 2.0ns rise arid fall 
times for ECl 10K. In addition, the generator 
voltage must have an offset to give ECl signal 
swings of ""±400mV about a threshold of ""+O.7V 
when Vee=+2.0V and VEE=-3.2V for ac testing of 
logic devices. The power supplies are shifted +2.0V, 
so that the device under test has only one resistor 
value to load into the precision 50-ohm input 
impedance of the sampling oscilloscope. Use of this 
technique yields a close correlation between Hitachi 
and customer testing. Unused outputs are loaded 
with a 50-ohm resistor to ground. The positive 
supply (Vee! should be decoupled from the test 
board by RF type 251lF capacitors to ground. The 
Vee pins are bypassed to ground with O.1IlF, as is 
the VEE pin. 

Channel A Channel B 

* Matched 5012 coax 
* *O.l,uF decouples fixture * * * 25,u F dampens supply 

variations 

-r..* 
+2.0V -3,2V 

Vee VEE 

• Coax 

•• 

Fig.26 ECl logic Switching Time Test Setup 
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.FEATURES 
• On-chip complementary output 
Built-in complementary output requires no appli
cation of inverters, and avoids problems such as 
extensive external parts, power dissipation, and 
propagation delay. 
• High input and low output impedances 
Due to the high input impedance (compared with 
TTL devices), greater fan-out is obtained, along 
with various circuit configuration . 

• Stability 
Built-in temperature and voltage compensation 
circuits assure stable output characteristics within 
all temperature and voltage ranges. 
• Compatibility 
HD100K is fully compatible with F100K pin config
uration, functions and characteristics. 

• ELECTRICAL CHARACTERISTICS (Ta= 0 -+85'C, VEE = -4.5V, Vee: GND) 

Symbol Item 

VOH Output Voltage High 

VOL Output Voltage Low 

VOHc Output Threshold Voltage High 

VOLe Output Threshold Voltage Low 

"lH Input Voltage High 

"lL Input Voltage Low 

1" Input Current Low 

.MAXIMUM RATINGS 

Item Symbol Rating 

Supply Voltage· VEE --7.0 

Input Voltage· y.. O-V" 
Output Current 10 50 

Surge Output Current /0( ...... , 100 

Junction Temperature T, 150 

Storage Temperature h" -65- +150 

• Value at Vee and VrcA - GND 

.24 Pin Ceramic Flat Package 
(HD100KF Series) 

r,~'i,"." 
"2~ 

6.11mllx 

2i.3typ, 

min 

-1025 

-1810 

-1035 

-
-1165 

-1810 

0.5 

Unit 

V 

V 

rnA 

rnA 

'c 
'c 

typ max Unit Conditions 

-955 -880 mV ViN == ViH "u 

-1705 -1620 mV or VlL .. u RL~50n 

- - mV YiN = ViH .. ," VrT - -2V 

- -1610 mV or ViL ",u 

- -880 mV 

- --1475 mV 

- - I'A V,N= \-1L mu 

• RECOMMENDED OPERATING CONDITIONS 

Item Symbol Value Unit 
OperatIng Temperature 
Hange T, 0-85 ·C 

Supply Voltage Range VEE. -4.2--5.7 V 

Notes: I. To guarantee AC and DC specs, refer to each mdividual 
specification. 

2. When Tj max. exceeds 1250 C, heat sink design is required. 
3. Relationship between Tj max. and reliability are given in the 

data sheets that follow. 

.24 Pin Ceramic Dual-in-line Package 
(HD100K Series) 

~.lltyp. 

Package (Dimensions .in mm) 
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• DEFINITION OF SYMBOLS AND TESTING METHOD 
_DC Characteristics 

GN 

-4.500Y 
±lOmV 

D 

c: 
-
-I, 

I 
I 
I -

I I 
v" VeCA 

0" 

v" 
I 

-DC Characteristic Test Circuit 

c 

lit 

lit 

I , , 
RL 

I 
J 

I 
I 
I 

2.000V 
±3mV 

Note) 1. All outputs are loaded with 500 to GND (500 ± 1 %) 
2. Deeoupling O.l.uF (25V) from GND to Vee and Vu 
3. The tolerance of Ta shall be ± 2"C 

Item Testing Method and Definitions 

:¢±1 VIH 

lEE Current required by each device from Vee or : : 

supply. Vii. VEE ' 

lEE -2.0V 

-4.5V 

~ [,H 
Current flowing into device lead with specified V'H ... - RL 

VIH applied. 

VEE VTf 

~ IlL Current flowing into device lead with specified VIL, ... - RL 

VIL applied. 

VEE VTf 

tn Voltage level at output terminal with specified VIH ... { 

VOH 
output load and conditions applied to establish ., 
HIGH output level. All outputs are loaded with 50 VIL.,. RL( =50Q} 

VON 
to VTT (= -2.0V). 

VTf (=-2.0Y) 
VEE • 

~ 
Voltage level at output terminal with specified VIH ... { 
output load and conditions applied to establish ., 

VOL VlLm," 
LOW output level. All outputs are loaded with 50 1It(50Q) 

VOL 
to VTT (= -2.0V). 

VTf( =-2.0V) 
VEE "":" 

tn VIN .... 

VQHC 
Output HIGH voltage threshold with inputs set at 

v,::J RL( =50Q) respective threshold levels; V IHA min. or VILA max. 
VONe 

VTf( =-2.0V) 
v" 

~ Output LOW voltage threshold with inputs set at VIH ... { ., 
VaLe respective threshold levels; VILA max. or V IHA min. Vn ... 

RL( =50Q) 
VOLe 

V,,(=-2.0V) 
VEE -=-
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eAC Characteristics 
+2.0nv 

Output Input Input 

,..------_r---------+I.()5V 

'--------+O.31V 

Coax en" r.,-----V" 
NOR Out 

P.G. @)---Tl"'i,--<~-I} I, (ru' {r-<>-__ T...,PO", 

OR Out 

~:i;:;_::_--=t:t-t::::-;,~"c::"----VOL 

E':i::""'---:::::;:Fa--F"":..:'"""---- V" 

Item 

tTLH 

tTHL 

to. 

t. 

fr., 

v" '\,,;;;=----VOL 
5()Q±1% 

Note) 1. Input pulse: trLH-ITHL.-O.7±O.lns (20%-80%) 

2. Unused outputs connected to a 500 resistor to GND. 
3. All inputs and outputs equal length 500 impedance lines Rr equal SOO 

termination of scope. 

-2.50V 4. Ct.-Jig stray capacitance:1!; 3pF. 

Testing Method and Definitions 

Time between two specified reference points (20%, 80%) as waveform changes from LOW to HIGH. 

Time between two specified reference points (20%, 80%) as waveform changes from HIGH TO LOW. 

Time between specified reference pOints on input and output voltage waveforms with a change in output. 

The interval immediately preceding active transi
tion of timing pulse (clock pulse), or preceding 
transition of the control input to its latching level, 
during which data must be maintained at the 
input to insure its recognition. 

The interval immediately following active transi
tion oltiming pulse, or following transition olthe 
control input to its latching level, during which 
data must be maintained at input to insure its 
continued recognition. 

The maximum repetition rate at which clock 
pulses may be applied to a sequential circuit, 
above which the device (flip-flop or counter) may 
cease to function. 

eHITACHI 

,..-----r----+1.()5V 

+O.3IV 

.-"'-_r--------+l.05V 

'--------HI.3IV 

,...----"T"-----+1.05V 

'-----+().3IV 

r--'--~t---------i'1.05V 

~ 
IO~ 

'--------i'O.31V 

I, 
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QUALITY ASSURANCE 

1. VIEWS ON QUALITY AND RELIABILITY design, device design, layout design, etc. There

Basic views on quality at Hitachi are to meet the 
individual uers' required quality level and maintain a 
general quality level equal to or above that of the 
general market. The quality required by the user may 
be specified by contract, or may be indefinite. In either 
case, efforts are made to assure reliable performance 
in actual operating circumstances. Quality control 
during the manufacturing process, and quality aware
ness from design through production lead to product 
quality and customer satisfaction. Our quality assur
ance technique consists basically of the following 
steps: 
(1) Build in reliability at the design stage of new 

product development. 
(2) Build in quality at all steps in the manufacturing 

process. 
(3) Execute stringent inspection and reliability con

firmation of final products. 
(4) Enhance quality levels through field data feed 

back. 
(5) Cooperate with research laboratories for higher 

quality and reliability. 

With the views and methods mentioned above, 
utmoSt efforts are made to meet users' requirements. 

2. RELIABILITY DESIGN OF 
SEMICONDUCTOR DEVICES 

2.1 Rliliability Targets 
The reliebility target is an important factor in sales, 
manufacturing, performance, and price. It is not ade
quate to set a reliability target based on a single set of 
common test conditions. The reliability target is set 
based on many factors: 
(1) End use of semiconductor device. 
(2) End use of equipment in which device is used. 
(3) Device manufacturing process. 
(4) End user manufacturing techniques. 
(5) Quality control and screening test methods. 
(6) Reliability target of system. 

2.2 Reliability Design 
The following steps are taken to meet the reliability 
targets: 
(1) Design Standardization 

As for design rules, critical items pertaining to 
quality and reliability are always studied at circuit 

fore, as long as standardized processing and 
materials are used the reliability risk is extremely 
small even in the case of new development 
devices, with the exception of special require
ments imposed by functional needs. 

(2) Device DeSign 
It is important for the device design to consider 
total balance of process, structure, circuit, and 
layout deSign, especially in the case where new 
processes and/or new materials are employed. 
Rigorous technical studies are conducted prior to 
device development. 

(3) Reliability Evaluation by Functional Test 
Functional Testing is a useful method for deSign 
and process reliability evaluation of IC's and LSI 
devices which have complicated functions. 

The objectives of Functional Test are: 
• Determining the fundamental failure mode. 
• Analysis of relation between failure mode and 

manufacturing process. 
• AnalysiS of failure mechanism. 
• Establishment of QC pOints in manufacturing 

process. 

2.3 Design Review 
DeSign Review is an organized method to confirm that 
a design satisfies the performance required and 
meets design specifications. In addition, design review 
helps to insure quality and reliability of the finished 
products. At Hitachi, design review is performed from 
the planning stage to production for new products, 
and also for design changes on existing products. 
Items discussed and considered at design review are: 
(1) Description of the products based on design 

documents. 
(2) From the standpoint of each participant, deSign 

documents are studied, and for points needing 
clarification, further investigation will be carried 
out. 

(3) Specify quality control and test methods based on 
design documents and drawings. 

(4) Check process and ability of manufacturing line to 
achieve design goal. 

(5) Preparation for production. 
(6) Planning and execution of sub-programs for 

design changes proposed by individual specialists, 
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for test, experiments, and calculations to confirm 
the design changes. 

(7) Analysis of past failures with similar devices, dis
cussion of methods to prevent them, and planning 
and execution of test programs to confirm success. 

3. QUALITY ASSURANCE SYSTEM 

3.1 Activity of Qualitv Assurance 
General views of overall quality assurance in Hitachi 
are as follows: 
(1) Problems in each individual process should be 

solved in the process. Therefore, at the finished 
product stage the potential failure factors have 
been removed. 

(2) Feedback of information is used to insure a satis
factory level of ability process. 

3.2 Quality Approval 
To insure quality and reliability, quality approval is 
carried out at the preproduction stage of device 

design. as described in section 2. Our views on quality 
approval are: 

(1) A third party executes approval objectively from 
the standpoint of the customer. 

(2) Full consideration is given to past failures and 
information from the field. 

(3) No design change or process change without QA 

approval. 
(4) Parts. materials. and processes are closely 

monitored. 
(5) Control points are established in mass production 

after studying the process abilities and variables. 

3.3 Quality and Reliability Control at Mass 
Production 
Quality control is accomplished through division of 
functions in manufacturing, quality assurance, and 
other related departments. The total function flow is 
shown in Fig. 2. The main points are described below. 

Step Contents Purpose 

I!arget 
Speclflcatton Des ign Review 

~ I De,ig" 

11 
Materials, Parts If-- Characteristics of Material and 

Confirmation of ·Trlal Approval Parts 
Production Appearance Characteristics and 

Dimension Reliability of Materials 
Heat Resistance 
Mechanical and Parts 
Electrical 
Others 

II Characteristics Approval If-- Electrical 
Confirmation of Target Characterist ics 

Function Spec. Mainly about 
Voltage Electrical 
Current 
Temperature Character istics 
Others 

Appearance, Dimension 

II Quality Approval (l) If-- Reliability Test 
Life Test Confirmation of Quality 
Thermal Stress and Reliability in Design 
Moisture Resistance 
Mechanical Stress 
Others 

II Quality Approval (2) l~ Reliability Test Confirmation of Quality 

Process Check same as and Reliability in Mass 
Quality Approval (1) Production 

1 Mass ,j 
Product ion 

Fig. 1 Flow Chan of Quality A pp roval 
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I 
I 
I 
I 
L 

Material, 
Parts 

Process Quality Control 

Inspection on Material and 

Parts for Semiconductor 

Devices 

---

Method 

Lot Sampling, 
Confirmation of 

Quality Level 

Manufacturing Equipment, 

Environment, Sub-material, 

Worker Control 

__ - Confirmation 'of 

Inner Process 

Quality Control 

100% Inspection on 

Appearance and Electrical 

Characteristics 

Sampling Inspection on 

Appearance and Electrical 

Cha racte ristics 

Re liability Test 

r--:---------, 
I Quality Information I 
I Claim I 
I Field Experience 

General Quality 
Information 

I 
I 

I I L.. __________ ..J 

Fig.2 Flow Chart of Quality Control in Manufacturing 
Pro .... 
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Lot Sampling, 

Confirmation of 

Quality Level 

Testing, 
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Confirmation of 
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3.3.1 Quality Control of Parts and Materials 
As semiconductor devices tend towards higher per
formance and higher reliability, the importance of 
quality control of parts and materials becomes para
mount. Items such as crystals, lead frames, fine wire 
for wire bonding, packages, and materials needed in 
manufacturing processes such as masks and chemi
cals, are all subject to rigorous inspection and control. 
Incoming inspection is performed based on the pur
chase specification and drawing. The sampling is exe
cuted based mainly on MIL-STD-105D. 

The other activities of quality assurance are as 
follows: 
(1) Outside vendor technical information meeting. 
(2) Approval and guidance of outside vendors. 
(3) Chemical analysis and test. 

The typical check points of parts and materials are 
shown in Table 1. 

• Table 1 Quality Control Check Points of Material 
and Parts (Example) 

Material, Important 
Point for Check Parts Control Items 

Appearance Damage and Contamina-
tion on Surface 

Wafer Dimension Flatness 
Sheet Resistance Resistance 
Defect Density Defect Numbe .. 
Crystal Axis 
Appearance Defect Numbers, Scratch 

Mask Dimension Dimension Level 
Resistoration 
Gradation Uniformity of Gradation 

Fine Appearance Contamination, Scratch, 
Wire for Bend, Twist 
Wire Dimension 
Bonding Purity Purity Level 

Elongation Ratio Mechanical Strength 
Appearance Contamination, Scratch 
Dimension Dimension Level 

Frame 
Processing 

Accuracy 
Plating Bondability. Solderability 
Mounting Heat Resistance 

Characteristics 
Appearance Contamination. Scratch 
Dimension Dimension Level 
Leak Resistance Airtightness 
Plating Bondability. Solderability 

Ceramic Mounting Heat Resistance 
Package Characteristics 

Electrical 
Characteristics 

Mechanical Mechanical Strength 
Strength 

Composition Characteristics of 
Plastic Material 

Electrical 
Characteristics 

Plastic Thermal 
Characteristics 

Molding 
Performance 

Molding Performance 

Mounting Mounting Characteristics 
Characteristics 

3.3.2 Inner Process Quality Control 
Inner Process Quality Control performs very important 
functions in quality assurance of semiconductor 
devices. The manufacturing Inner Process Quality 
Control is shown in Fig. 3. 

(1) Quality Control of Semi-final Products and Final 
-Products 
Potential failure factors of semiconductor devices 
are removed in the manufacturing process. To 
achieve this, check points are set-up in each pro
cess and products which have potential failure 
factors are not moved to the next process step. 
Manufacturing lines are rigidly selected and tight 
inner process quality controls are executed-rigid 
checks in each process a nd each lot, 100% inspec
tion to remove failure factors caused by manufac
turing variables and high temperature aging and 
temperature cycling. Elements of inner process 
quality control are as follows: 

• Condition control of equipment and workers 
environment and random sampling of semi
final products. 

• Suggestion system for improvement of work. 

• Education of workers. 
• Maintenance and improvement of yield. 
• Determining quality problems, and implement· 

ing countermeasures. 

• Transfer of quality information. 

(2) Quality Control of Manufacturing Facilities and 
Measuring Equipment 
Manufacturing equipment is improving as higher 
performance devices are needed. At Hitachi, the 
automation of manufacturing equipment is en
couraged. Maintenance Systems maintain opera
tion of high performance equipment. There are 
daily inspections which are performed based on 
related specifications. Inspection points are listed 
in the specification and are checked one by one to 
prevent any omission. As for adjustment and 
maintenance of measuring equipment, specifica
tions are checked one by one to maintain and 
improve quality. 

(3) Quality Control of Manufacturing Circumstances 
and Sub-Materials 
The quality and reliability of semiconductor devices 
are highly affected by the ma nufacturing process. 
Therefore, controls of manufacturing circum-
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stances such as temperature, humidity and dust, 
and the control of submaterials, like gas, and pure 
water used in a manufacturing process, are inten
sively executed. 

attention to buildings, facilities, air conditioning 
systems, delivered materials, clothes, work envir
onment, and periodic inspection of floating dust 
concentration. 

Dust control is essential to realize higher integra
tion and higher reliability of devices. At Hitachi, 
maintenance and improvement of cleanliness at 
manufacturing sites is accomplished through 

3.3.3 Final Product Inspection and Reliability 
Assurance 

Frame 

Package 

(1) Final Product Inspection 
Lot inspection is done by the quality assurance 

Process 

Purchase of Material 

Surface Oxidation 
Inspection on Surface 
Oxidation 
Photo Resist 

Inspeciion on Photo Res ist 
o PQC Leve I Check 

Diffusion 

Inspection on Diffusion 
o PQC Leve I Check 

Evaporation 

In.pection on Evaporation 
o PQC Leve I Check 

Control Point 

Wafer 

Oxidation 

Photo 
Resist 

Diffus ion 

Evapo
ration 

Characteristics, Appearance 

Appearance, Thickness of 
Oxide Film 

Dimension, Appearance 

Diffusion Depth, Sheet 
Resistance 
Gate Width 
Characteristics of Oxide Film 
Breakdown Voltage 

Thickness of Vapor Film, 
Scratch, Contamination 

Wafer Inspection Wafer Thickness, VTH Characteris
tics 

Inspection on Chip Chip Electrical Characteristics 
Electrical Characteristics 
Chip Scribe Appearance of Chip 
Inspection on Chip 
Appearance 

o PQC Lot Judgement 

Assembling Assembling Appearance after Chip 
Bording 

o PQC Level Check 

Inspection after 
Assembling 

o PQC Lot Judgement 

Sealing Sealing 

o PQC Level (;heck Marking 
Final Electrical Inspection 

OFailure Analysis 

Appearance Inspection 
Sampling Inspection on 
Products 
Receiving 

Shipment 

Appearance after Wire 
Bonding 
Pull Strength, Compresion 
Width, Shear Strength 
Appearance after Assembling 

Appearance after Sealing 
Outline, Dimension 
Marking Strength 

Analysis of Failures, Failure 
Mode, Mechanism 

Fia.3 Example of Inner Pro_ Quality Control 

eHITACHI 

Purpose of Control 

Scratch, Removal of Crystal 
Defect Wafer 
Assurance of Resistance 
Pinhole, Scratch 

Dimens ion Leve I 
Check of Photo Res ist 
Diffusion Status 

Control of Basic Parameters 
(VTH, etc) Cleaness of surface, 
Prior Check of VIH 
Breakdown Voltage Check 
Assurance of Standard 
Thickness 

Prevention of Crack, \ 
Quality Assurance of Scribe 

Quality Check of Chip 
Bonding 
Quality Check of Wire 
Bonding 
Prevention of Open and 
Short 

Guarantee of Appearance 
and Dimens ion 

Feedback of Analys is Infor
mation 
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department for products which were judged good 
in 100% test ... the final process in manufac
turing. Though 100% yield is expected, sampling 
inspection is executed to prevent mixture of bad 
product by mistake. The inspection is executed not 
only to confirm that the products have met the 
users' requirements but also to consider potential 

Report 

Quality Assurance Dept. 

Report 

quality factors. Lot inspection is executed based 
on MIL-STO-1050. 

(2) Reliability Assurance Tests 
To assure the reliability of semiconductor devices, 
reliability tests and tests on individual manufac
turing lots that are required by the user, are peri
odically performed. 

Failure Analys is 

Countermeasure 
Execution of 
Countermeasure 

Follow-up and Confirmation 
of Countermeasure Execution 

L ________________________________ ~ 

Sales Engineering Dept. 

Reply 

Customer 

Fig. 4 Process flow Chart of Field Failure 
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4. RELIABILITY 
4.1 Structure 
10K ECl features high integration and speed pro
vided by its vertical structure and collector dot 
system, multilayer interconnection, and shallow in 
process diffusion technique. Hitachi's 3pm inter-

HD100K 

connection and oxidation film separation process 
assures high reliability due to improved tempera
ture and voltage compensation. Fig. 5 shows a 
cross-section of 10K and tOOK ECl structures. 

HD10K 

N' 

Fig.5 Cross-section of 10K and tOOK ECL structures. 

IC chips are produced in Cerdip, Flat, and Ceramic 
packages. lead less Chip Carrier (lCC) packaging 
to increase density is currently under develop-

1. HD10K 

ment. These airtight structures are suitable for 
high reliability system requirements. 

2. HD100K 

Fig. 6 ECL Packaging 

5. RELIABILITY DATA 
Examples of reliability test results at Hitachi are 
shown below. 

Table 2 Reliability Test Results on tOOK ECL (t) 

HD10010IF 

5.t Reliability data for 100K ECL 
Reliability test data for HD100tOt, HDtOOt30, and 
HDtOOt60 are shown in Tables 2 and 3. 

-

Items Number of Total Test Number of 
Test Condition Period Failure Rate· 

Samples (hours) Failures 
Ta-12S'C 100pes 3. 7X 10' 0 2.sxlO-· High Temperature VEE--4.SV 

Operation Ta-1S0'C 
100pes 2.0xI0· 1 *1 l.OX 10-' *1 

VEE--4.SV Electrostatic destruction 
High Temperature Ta-1S0'C 60pcs l.2XI0· 0 7.7xI0-· 
Storage Ta-200'C 30pes 6.0XI0· 0 l.sxI0 • 

Ta-2S'C 
4XI0' 

Thermal Fatigue VEE --S.2V 40pes 0 -ON/OF- (cycles, pes) 
lOminutes/lOminutes 

• Reliability level 60% 
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Table 2 Reliability Test Results of Eel1 OOK (2) 

HDlOO130F 
Items Number of Total Test Period Number of 

Test Condition Samples (hours) Failures 
Failure Rate" 

Ta-12S'C 
100pes 1.0X10' 0 9.2 X 10-' 

High Temperature VEE--4.SV 

Operation Ta-1S0'C - - - -
V •• --4.SV 

High Temperature Ta-1S0'C - - - -
Storage Ta-200'C 30pes 3.0X10· 0 3.1X10-· 

To-2S'C 
Thermal Fatigue VEE - -S.2V - - - -

ON/OF-
lOminutes/lOminutes 

Table 2 Reliability Test Results of Eel1 OOK (3) 

HDlOO160F 
Items Number of Total Test Period Number of 

Test Condition Samples (hours) Failures 
Failure Rate" 

Ta-12S'C - - - -
High Temperature V •• --4.SV 

Operation Ta-1S0'C 
100pes 1.0X10· 0 9.2x10-· 

V .. --4.SV 

High Temperature Ta-1S0'C - - - -
Storage Ta-200'C 30pes 3.0 X 10' 0 3.1XlO-· 

To-2S'C SX10' 
Thermal Fatigue VEE - -S.2V SOpes 0 -

ON/OF- ( cycles' pes) lOminutes/lOminutes 

Table 2 Reliability Test Results of Eel1 OOK (4) 

HDl00101 (Cerdip) 
Items Number of Total Test Period Number of 

Test Condition Samples (hours) Failures 
Failure Rate· 

Ta-12S'C 
100pes 2.0X10· 0 4.6X10-· 

High Temperature VEE --4.SV 

Operation Ta-1S0'C 
100pes 2.0X10· 0 4.6xlO-· 

V •• --4.SV 

High Temperature Ta-1S0'C SOpes 1.0X10' 0 9.2X10-· 

Storage Ta-200'C 30pes 6.0X10· 0 1.SXlO-· 

To-2S'C 3X10' 
Thermal Fatigue VEE = -S.2V 30pes 0 -ON/OF- (cycles' pes) 

lOminutes/lOminutes 

* Reliability level 60% 

Table 3 Reliability Test Results of Eel1 OOK (1) 

HD100101lHD100130F HD100101/HDl00160 (Cerdip) 
Items Test Condition Number of Number of Number of Number of 

Samples Failures Samples Failures 

Temperature Cycle 
-6S'C-RT-+1S0'C 

100 0 100 0 
10eycles 

Soldering Heat 260'C, 10see 50 0 SO 0 
Resistivity 

Thermal Shock 
O'C-100'C 

SO 0 SO 0 10eyeles 

Drop Shock 
l,SOOG, 0.5ms 

30 0 30 0 
3times each on X. Y and Z 

Variable Frequency 100-2,OOOHz, 20G 
30 0 30 0 

Vibration 3times each on X, Y and Z 

Constant Acceleration 
20,OOOG 

30 0 30 0 
Iminute each on X, Y and Z 
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5.2 Reliability data on 10K ECl 
Examples of 10K Eel (HD10101 and HD10136) 
reliability test data are shown in Tables 4 and 5. 

Table 4 Reliability Telt Relults on 10K ECl (1) 

Items 
Test Condition Number of Sambles 

Ta-125"C 200pcs 
High Temperature V .. --S.2V 
Operation Ta-ISO'C 120pcs 

V .. --S.2V 

High 'Temperature Ta-ISO'C 38pcs 
Storage Ta-200'C 22pcs 

.. • Rellablhty level 60% 

Reliability Telt Relults on 10K ECl (2) 

Items Number of 
Test Condition 

Samples 

T,,-12S'C 
100pc. 

High Temperature VEE--S.2V 
Operation Ta-ISO'C 7Spcs V .. --S.2V 

High Temperature T~-ISO'C 38pc. 
Storage Ta-200'C 22pcs 

* Reliability level 60 % 

Table 5 Reliability Test Relultl on 10K ECL (1) 

HDlOIOI 

Total Test Period 
(hours) 

4.Sx 10' 

2.4X 10' 

7 .6X 10' 

4.4x 10' 

HDlOl36 

Total Test Period 
(hours) 

2.0xIO· 

l.SxIO' 

7.6xI0· 

4.4xIO· 

HDlOIOI 
Items Test Condition Number of Number of 

Samples Failures 

Temperature Cycle 
-6S'C-RT-+I50'C ISO 0 10cycle 

Soldering Heat 260'C, 10sec. 22 0 Resistivity 

Thermal Shock 
O'C-lOO'C 

45 0 10cycles 

Drop Shock IS00G, O.Sms 38 0 3 times each on X, Y and Z 

Variable Frequency 100-2,OOOHz, 20G 38 0 Vibration 3 times each on X, Y and Z 

Constant Acceleration 
20,OOOG 38 0 1 minute each or X, Y and Z 
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Number of 
Failures Failure Rate' 

0 2.3XIO-· 

0 3.8XIO-· 

0 1.2XIO-· 

0 2.IXIO-· 

Number of 
Failure Rate· Failures 

0 4.6xlO-· 

0 6.IX10-· 

0 1.2XI0-· 

0 2.1 XIO • 

HDlOl36 

Number of Number of 
Samples Failures 

100 0 

22 0 

45 0 

38 0 

38 0 

38 0 



--------------------------QUALITY ASSURANCE 

5.3 Characteristics Change 
Fundamental parameters of change in ECl are hFE 
and ICBO of transistors, and parasitic leakage paths. 
In device design, structures are employed and 
operating conditions are chosen to suppress these 

1.0 

I I I -
! 0.5 

o 168 500 

I 

1.000 

Time (hr) 

I 

2.000 

Fig.7 t •• Change of HD1 001 01 

5.4 Field Failure Mode 
Examples of field failures are shown in Fig. 9 and 
10. The fine lithographic techniques employed in 
manufacturing 10K ECl have resulted in some 
failures caused by pinholes, photoresist and for
eign materials. In 100K ECl, high reliability pro
cessing has Significantly reduced such failures. 

Photo ReSist 
Inter-layer Short due to 
Foreisn Materials and pm Hole. 

c 

]. 

degradations, so that they rarely occur under aver
age operating conditions. 

AC characteristic changes in HD100101 and 
HD10101 are shown in Fig. 7 and 8. 

3.0C---------------, 

2.0 H ! ! ! 
1.0 

o 168 500 1.000 2,000 

Time (hr) 

Fig.8 t •• Change of HD1 01 01 

At Hitachi, potential defects are eliminated in the 
manufacturing process, and 100% screening tests 
are performed. Analysis of field failure data sup
plied by users provides effective feedback for the 
improvement of product design and manufacture. 

Fig. 9 Field Failure Mode In 10K ECl Fig. 10 Field Failure Mode in 100K ECl 
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HANDLING PRECAUTIONS 

Precautions given below for handling ECl IC's will 
assist the designer in achieving optimum circuit 
designs, and prevent device malfunction. 

1. Precaution Against Electrostatic Charge 
The double layer structure and shallow diffusion 
techniques required for high integration and high 
speed of ECl products reduce the margin of protec
tion against electrostatic destruction. Greater cau
tion must be provided in handling ECl products, 
and the following measures are recommended: 
(1) Keep all device terminals in a conductive mat to 

maintain equi-potential during transportation 
and storage. A conductive mat called "MOSPAK" 
is commercially available. Unless otherwise 
specified, all Hitachi ECl's are shipped in plastic 
magazines. These should not be re-used 
because re-use greatly diminishes the effective
ness of electrostatic protection. 

(2) When handling IC's for inspection or connec
tion, grounding must be provided as shown in 
Figure 1. The 1 M ohm resistor protects the 
handler from electric shock. 

Vinyl Covered Clip 

~~ 
CO"" Rm, \ r 

(Wearing on finger) eshed Wire 
(About 1m) 1 Q YiW 

Fig.1 An Example of Grounding to 
Human Body 

(3) Control the ambient relative humidity at about 
50 per cent. 

(4) Wear cotton clothes instead of synthetic 
fabrics. 

(5) We recommend grounding the tip of solder irons 
which operate at low voltage (12V or 24V). 
Grounding of any equipment employed in 
testing and measurement isalso recommended. 

(6) Pack IC's mounted on circuit boards in con
ductive mats. 

2. Prevention of Reverse Insertion 
Marking of No.1 pin is clearly stamped on the 
device package to prevent incorrect insertion of 
IC's. 

3. Mounting and Removal of IC's with Voltage 
Applied 

If IC's are inserted or removed from a board when 
voltage is applied, the voltage induced at current 
on/off can destroy the IC's. Mount and remove IC's 
with power removed. The same precaution is 
necessary in measurements using a tester. 

4. Prevention of Oscillation 
ECl Bipolar memory has a high transistor cutoff 
frequency. Sometimes oscillation is caused by the 
external circuit, and IC misoperation occurs. In 
such cases, a high frequency capacitor (0.1pF) Is 
recommended between the IC's ground and volt
age supply line. 
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5. Precaution on Simple "H" Level 
If an IC's input is grounded to fix input level at "H," 
misoperation sometimes occurs due to the internal 
circuit composition. "H" and "L" input levels are 
specified V1l (min.) and V1H (max.), respectively. 
Please refer to these specifications to properly 
utilize IC's. 

6. Cooling 
ECL power dissipation is 90mW to 500mW in 10K, 
and 100mW to 700mW in lOOK products. When 
many ECL's are mounted on a board, forced air 
cooling may be required. In addition, cooling will 
improve reliability as shown in Figure 2. 

10 . 
·l£lt 0.0001%1 1.00 hr 

, I" 
10 

.ii 10 
, 

0 
r--

1 
2 .• 2.5 3.0 

200 1~5 150 1~5 100 75 50 25 

JunctIOn Temperature on Operation TJ (Oe) 

Fig.2 Example of derating of EeL 

7. Other Precautions 
(1) Deforming of magazine and carrier: 

Plastic magazine and carrier material for ECL 
flat packages is usually thermo-plastic, which 
deforms at temperatures higher than 40 to 
50" C. If burn-in occurs in the field, use an alu
minum magazine or other metal type fixture. 

(2) Shock in transportation: 
Normal handling tests and drop tests (JIS
C7021 A-8) on individual glass-sealed devices 
indicate no damage. However, strong shock 
received during transportation or loatting of 
devices packed in magazines may cause 
damage. Even after devices are board
mounted, IC packages may be damaged if the 
board strength is insufficient to withstand 
strong deforming stress. Please contact 
Hitachi or its representatives regarding han
dling and transportation of Hitachi devices . 
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HD10K Series 
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HD10101 
Quardruple OR/NOR Gates 

.PIN ARRANGEMENT .CIRCUIT SCHEMATIC 

(Top View) 

y, 
Y,o--+__--' 
A,o--+__--1 

Y. 

• DC CHARACTERISTICS (VEE =-5.2V, Ta=-30-+85°C) 

Item Symbol Test Condition 

Supply Current lEE 
I A input 

IIH V1H- -0.810V I B input Input Current 

IlL VIL- -1.8S0V 

VIH--0.890Vor VIL--1.890V 

VOH V1H--0.810Vor VIL--1.850V 

V1H--0.700Vor VIL--1.82SV 
Output Voltage 

VIL--1.890Vor VIH--0.890V 

VOL VIL--1.SS0Vor VIH--0.810V 

VIL= -1.82SV or VIH- -0. 700V 

V1H.--1.20SV or VIL.--1.S00V 

VOHA VIH.--1.10SVor V1L.--1.47SV 
Output Threshold VIH.--1.03SVor V1L<--1.440V 

Voltage VIL<--1.S00Vor VIH.--1.20SV 

VOLA VIL<--1.47SVor VIH.--1.10SV 

VIL.--1.440V or VIH.--1.03SV 

2S'C 

2S'C 

2S'C 

-30'C 

2S'C 

8S'C 

-30'C 

2S'C 

8S'C 

-30'C 

2S'C 

SS'C 

-30'C 

2S'C 

8S'C 

Vt.r.~ 

min 

-
-
-
O.S 

-1.060 

-0.960 

-0.890 

-1.890 

-1.8S0 

-1.82S 

-1.080 

-0.980 

-0.910 

-
-
-

.AC CHARACTERISTICS (VEE =-3.2V, Vcc=+2.0V, Ta=-30-+85°C) 

Item Symbol Test Condition min 
-30'C 1.0 

tPLH 2S'C 1.0 
Propagation 8S'C 1.0 

Delay Time -30'C 1.0 

tPHL 2S'C 1.0 

8S'C 1.0 
RL-SOO 

-30'C 1.1 

tTLH 2S'C 1.1 

RiselFall Time 
SS'C 1.1 

-30'C 1.1 

trHL 2S'C 1.1 

8S'C 1.1 
Note) Please refer to test Circuit and waveform of. common Ltem. 
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c;t--t-tf...+------<>y. 
'---+ __ -<>v. 

+--t-----<> A • 

typ max Unit 

20 26 mA 

- 26S 
pA 

- S3S 

- - pA 

- -0.890 

- -0.810 V 

- -0.700 

- -1.67S 

- -1.6S0 V 

- -1.61S 

- -
- - V 

- -
- -1.6SS 

- -1.630 V 

- -1.S9S 

typ max Unit 

- 3.1 

2.0 2.9 ns 
- 3.3 

- 3.1 

2.0 2.9 ns 
- 3.3 

- 3.6 

2.0 ."3.3 ns 

- 3.7 

- 3.6 

2.0 3.3 ns 

- 3.7 



HD10102 
Quadruple 2- input NOR Gates 

.PIN ARRANGEMENT .CIRCUIT SCHEMATIC 
B, VCt'2 

y, 

(Top View) y, 

A.o-----t 

s, 

.DC CHARACTERISTICS (VEE =-5.2V, Ta=-30-+S5·C) 

Item Symbol Test Condition min 

Supply Current lEE 2S"C -
IlH VlH~ -0.810V 2S"C -

Input Current 
In Vn --1.8S0V 2S"C O.S 

VIH--0.890Vor Vn--1.890V -30"C -1.060 

VOH VIH--0.810Vor Vn--1.8S0V 2S"C -0.960 

VlH- -0. 700V or Vn - -1. 82SV 8S"C -0.890 
Output Voltage 

Vn --1.890Vor VlH--0.890V -30"C -1.890 

VOL Vn--1.8S0Vor VIH--0.810V 2S"C -1.8S0 

Vn--1.82SVor VIH--0.700V 8S"C -1.82S 

VIHA --1.20SVor VILA--1.S00V -30"C -1.080 

VOH" VIHA - -1.IOSV or VnA - -1. 47SV 2S"C -0.980 
Output Threshold VI HA--1.03SVor VILA--1.440V 8S"C -0.910 

Voltage VILA--1.S00Vor VIHA- -1.20SV -30"C -
VOLA Vn A--1.47SVor VIHA --1.10SV 2S"C -

VnA--1.440Vor VIHA--1.03SV 8S"C -

.AC CHARACTERISTICS (VEE =-3.2V, Vcc=+2.0V, Ta=-30-+S5·C) 

Item Symbol Test Condition min 

-30"C 1.0 

tPLH 2S"C 1.0 
Propagation 8S"C 1.0 

Delay Time -30"C 1.0 

'PHL 2S"C 1.0 

SS'C 1.0 
RL-50n 

-30'C 1.1 

tUN 2S'C 1.1 

8S'C 1.1 
Rise/Fall Time 

-30"C 1.1 

tTHE. 2S"C 1.1 

8S'C l.l 

Note) Please refer to test circuit and waveform of common item . 
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A. 

typ 

20 

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

typ 

-
2.0 

-
-
2.0 

-
-
2.0 

-
-
2.0 

-

y. 

Y. 
L-4 ---oY. 

t--t----<> B. 

max Unit 

26 mA 

26S pA 
- pA 

-0.890 

-0.810 V 

-0.700 

-1.67S 

-1.6S0 V 

-1.6IS 

-
- V 

-
-1.6S5 

-1.630 V 

-1.S95 

max Unit 

3.1 

2.9 ns 

3.3 

3.1 

2.9 ns 

3.3 

3.6 

3.3 ns 

3.7 

3.6 

3.3 ns 

3.7 
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HD10104 
Quadruple 2-input AND Gates 

.PlN ARRANGEr.t:NT .CIRCUIT SCHEMATIC (X) 

~-----------------------I 
I 
I 
I 
I 

l .. ..: __ 
y o---______ ...A" "'+----+-<> y 

Ao-,.-----+--{ 

B o-+---..---f 

(Top View) 

~Eo-~--~----~~-~----~--~ 

.DC CHARACTERISTICS (VEE =-5.2V. Ta--30-+85"C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 25'C - 28 35 mA 

V,.--0.810V, B input--0.810V I A input - - 265 I,. I B input 
25'C pA 

Input Current V,.- -0.810V - - 220 

Jr. Vn--1.850V 25'C 0.5 - - pA 

V,.--0.89OVor Vn--1.890V -30'C -1.060 - -0.890 

VON V,.--0.810Vor Vn--1.850V 25'C -0.960 - -0.810 V 

V,.--0.700Vor Vn--1.825V 85'C -0.890 - -0.700 
Output Voltage 

Vn--1.890Vor V'H--0.890V -30'C -1.890 - -1.675 

Yo. V,.- -1. 850V or V'H- -0.810V 25'C -1.850 - -1.6S0 V 

Vn--1.82SVor V'H--0.700V 8S'C -1.82S - -1.61S 

V'H- -0. 890V, V'H,--1.20SVor V'<A--1.S00V -30'C -1.080 - -
VOHA. V'H- -0.810V, V'H,--1.10SVor V' <A--1.47SV 2S'C -0.980 - - V 

Output Threshold V,.--0.700V, V,.,--1.03SVor Vn,--1.440V 8S'C -0.910 - -
Voltage Vn,--1.S00Vor V,.--0.890V, V,.,--1.20SV -30'C - - -1.6S5 

VOLA Vn,--1.47SVor V,.--0.810V, V,., - -1.10SV 2S'C - - -1.630 V 

V'<A--1.440Vor V'H--O.700V, V'H' - -1.10SV 8S'C - - -1.59S 
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.AC CHARACTERISTICS (VEE=-3.2V, Vcc=+2.0V, Ta=-30-+8S"C) 

Item Symbol Test Condition min typ max Unit 

-30·C 1.0 - 4.3 

A input 2S"C 1.0 2.2 4.0 

85"C 1.0 - .4.2 
IPLH ns 

-30"C 1.0 - 4.3 

B input 2S"C 1.0 2.7 4.0 

Propagation 8S"C 1.0 - 4.2 

Delay Time -30"C 1.0 - 4.3 

A input 2S"C 1.0 2.2 4.0 

8S"C 1.0 - 4.2 
tPHL RL-SOO ns 

-30"C 1.0 - 4.3 

B input 2S"C 1.0 .2.7 4.0 

8S"C 1.0 - 4.2 

-30"C 1.5 - 3.7 

trLH 2S"C 1.5 2.0 3.5 ns 

8S"C 1.5 - 3.6 
Rise/Fall Time A, B input 

-30"C 1.5 - 3.7 

hHL 2S"C 1.5 2.0 3.5 ns 

8S"C 1.5 - 3.6 

Note} Please refer to test circuit and waveform of common item. 
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HD10105 
Triple 2-3-2-lnput OR/NOR Gates 

.PlN ARRANGEMENT 

(Top View) 

.CIRCUIT SCHEMATIC 

y, 

y,n-l_....rt::H-;J 

y, 

y, 

A, 

B. CI Vu 

.DC CHARACTERISTICS (VEE--S.2V, Ta--30-+8S'C) 

Item Symbol Teat Condition min 

Supply Current 1 .. 2S'C -
I,. V,.- -0.810V 25'C -

Input Current 
IlL V,.--1.850V 2S'C 0.5 

V,.- -0.890V or VIL- -1.890V -30'C -1.060 

Vo. V,.- -0.810V or V,.- -1.850V 25'C -0.980 

V,.--0.700Vor V,.--1.825V 85'C -0.890 
Output Volta.e 

-30'C -1.890 V,.--1.890Vor V,.--0.890V 

Vo. V,.- -1. 850V or V,.- -0.810V 25'C -1.850 

V,.--I.825Vor V'H--0.700V 85'C -1.825 

V,.A--1.205Vor V,u--1.500V -30'C -1.080 

VO.A V"A--1.105Vor VILA--I.475V 25'C -0.980 

Output Threlhold V"A- -1.035V or V,u- -1.440V 85'C -0.910 

Volta.e V'.A- -1.500V or V"A- -1.205V -30'C -
VO.A V,u--1.475Vor V"A--1.105V 25'C -

V,u--1.440Vor V"A--1.035V 85'C -

.AC CHARACTERISTICS (VEE~.,...3.2V, Vcc-+2.0V, Ta--30-+8S'C) 

Item Symbol Telt Condition min 

-30'C 1.0 

tPLH 2S'C 1.0 

Propagation 8S'C 1.0 

Delay Time -30'C 1.0 

IPHL 2S'C 1.0 

8S'C 1.0 
R.-SOn 

-30'C 1.1 

trLH 2S'C 1.1 

85'C 1.1 
Rise/Fan Time 

-30'C 1.1 

tTNL 2S'C 1.1 

8S'C 1.1 

Note) Please refer to test circuit and waveform of common iter«. 
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y, 

y, 

typ max Unit 

17 21 rnA 

- 265 pA 

- - pA 

- -0.890 

- -o.alO V 

- -0.700 

- -1.875 

- -1.650 V 

- -1.815 

- -
- - V 

- -
- -1.855 

- -1.630 V 

- -1.595 

typ max Unit 

- 3.1 

2.0 2.9 n. 

- 3.3 

- 3.1 

2.0 2.9 n. 

- 3.3 

- . 3.6 

2.0 3.3 ns 

- 3.7 

- 3.6 

2.0 3.3 n. 

- 3.7 



HD10106 
Triple 4-3-3-input NOR Gates 

.PIN ARRANGEMENT .CIRCUIT SCHEMATIC 
A~ B~ c. V(.tl V"Cl! Aa lis C. 

Y. Y. 

(Top View) 
A. B. C, D. Vu 

.DC CHARACTERISTICS (VEE~-5.2V. Ta~-30-+85"C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 2S'C - 17 21 mA 

IlH VlH- -0. 810V 2S"C - - 265 pA 
Input Current 

2S'C 0.5 pA Ill. VIL - -1.8S0V - -
VIL- -1. 890V -30'C -1.060 - -0.890 

VOH VIL- -1.8S0V 2S'C -0.960 - -0.810 V 

VIL - -1. 82SV 8S'C -0.890 - -0.700 
Output Voltage 

VlH- -O.890V -30'C -1.890 - -1.675 

VOL VlH- -0.S10V 2S'C -1.850 - -1.650 V 

VIH- -0. 700V 8S'C -1.825 - -1.61S 

VILA - -1.S00V -30'C -1.080 - -
VOHA VILA - -1.47SV 2S'C -0.980 - - V 

Output Threshold VILA - -1.440V 8S'C -0.910 - -
Voltage VlHA - -1.205V -30'C - - -1.655 

VOL." VIHA - -1.105V 2S'C - - -1.630 V 

VIHA--1.03SV 8S'C - - -1.S9S 

.AC CHARACTERISTICS (VEE~-3.2V. Vcc~-2.0V. Ta~-30-+85"C) 

Item Symbol Test Condition min typ max Unit 

-30'C 1.0 - 3.1 

tPLn 2S'C 1.0 2.0 2.9 nS 

Propagation 8S'C 1.0 - 3.3 

Delay Time -30'C 1.0 - 3.1 

tPHL 2S'C 1.0 2.0 2.9 ns 

8S'C 1.0 - 3.3 
RL-SOn 

-30'C 1.1 - 3.6 

tnH 2S'C 1.1 2.0 3.3 ns 

8S'C 1.1 - 3.7 
Rise/Fall Ti~e 

-30'C 1.1 - 3.6 

tTHL 2S'C 1.1 2.0 3.3 ns 

8S'C 1.1 - 3.7 

Note} Please reft"r to test circuit and waveform of common item . 
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HD10107 
Triple 2-input Excluslve-OR/Exclusive-NOR Gates 

.PlN ARRANGENENT .CIRCUIT SCHEMATIC 

y. 
A,o---h.-{ 

B. 

Y. Yt 

(Top View) -;::::j:::;:===;:::R--I-++----+-----,.~-oVcn 

y,o----L..1It-;:::::::::j 
A,<>--f-.....-l 

Vu 

.DC CHARACTERISTICS (VEE --S.2V, Ta--30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE AU inputs--0.810V 25'C - - 28 mA 

l A input - - 265 
ItH V'H- -0.810V 25'C JlA 

Input Current I B input - - 220 

IlL VIL- -1. 850V 25'C 0.5 - - JlA 

V'H- -0.890V or VIL- -1.890V -30'C -1.060 - -0.890 

VqH VIH--0.810Vor VIL--1.850V 25'C -0.960 - -0.810 V 

V'H--0.700V or V'L--1.825V 85'C -0.890 - -0.700 
Output. Voltage 

-30'C V'L--1.890Vor V'H--0.890V -1.890 - -1.675 

VOL VIL--1.850Vor V'H--0.810V 25'C -1.850 - -1.650 V 

VIL--1.825Vor VIH--0 .. 700V 85'C -1.825 - -1.615 

V'HA--1.20SVor V'LA--I.500V -30'C -1.080 - -
VOHA V/~A--I.IOSV or V'LA--1.475V 2S'C -0.980 - - V 

Output Threshold V'HA--1.03SVor V'LA--1.440V 8S'C -0.910 - -
Voltage V'LA--I.500Vor V,HA --1.205V -30'C - - -1.65S 

VOLA V'LA--1,475Vor V,HA --1.105V 2S'C - - -1.630 V 

V'LA--1.440Vor V'HA--1.035V 8S'C - - -1.595 
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--------------------------------------------------------------HD10107 

.AC CHARACTERISTICS (VEE =-3.2V. Vcc =+2.0V. Ta=-30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

-30'C 1.1 - 3.8 

A input 2S'C 1.1 2.0 3.7 

8S'C 1.1 - 4.0 
tPLH ns 

-30'C 1.1 - 3.8 

B input 2S'C 1.1 2.8 3.7 

Propagation 8S'C 1.1 - 4.0 

Delay Time -30'C 1.1 - 3.8 

A input 2S'C 1.1 2.0 3.7 

8S'C 1.1 - 4.0 
tPHL R.-SOO ns 

-30'C 1.1 - 3.8 

B input 2S'C 1.1 2.8 3.1 

SS'C 1.1 - 4.0 

-30'C 1.1 - 3.5 

trLH 2S'C l.l 2.5 3.5 ns 

8S'C 1.1 - 3.8 
Rise/Fall Time A, B input 

-30'C 1.1 - 3.5 

tTHL 2S'C 1.1 2.5 3.5 ns 

8S'C 1.1 - 3.8 

Note} Please refer to test circuit and waveform of common item . 
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HD10109 
Dual 4-5-input OR/NOR Gates 

.PlN ARRANGEMENT .ClRCUIT SCHEMATIC 

...... ----+-oy, 

'I, y, 

A, B, C, O. E, 

(Top View) 

.DC CHARACTERISTICS (VEE =-S.2V. Ta=-30-+SS"C) 

Item Symbol Test Condition min typ max Unit 

Supply Current I .. 25"C - 11 14 mA 

I,. V,.--0.810V 25"C - - 265 pA 
Input Current 

25"C I'L VIL--1.850V 0.5 - - pA 

V,.--0.890Vor VIL--1.89OV -30'C -1.060 - -0.890 

Yo. V,.- -0.810V or VIL- -1.850V 25"C -0.960 - -0.810 V 

V,.--0.700Vor VIL--1.825V 85"C -0.890 - -0.700 
Output Voltage 

-30'C VIL--1.89OVor V,.--0.890V -1.890 - -1.675 

VOL VIL=-1.850Vor V,.--0.810V 25'C -1.850 - -1.650 V 

VIL- -1.825V or V,.- -0. 700V 85'C -1.825 - -1.615 

V,.A--1.205Vor V'LA--1.500V -30'C -1.080 - -
VOHA V,.A--1.105Vor VlLA--1.475V 25'C -0.980 - - V 

Output Threshold V,.A--1.035Vor VlLA=-1.440V 85'C -0.910 - -
Voltage VlLA--1.500Vor V'.A--1.205V -30'C - - -1.655 

VOLA VlLA--1.475Vor V'.A--1.105V 2S'C - - -1.630 V 

VlLA --1.440Vor V'.A--1.035V 8S'C - - -1.595 

.AC CHARACTERISTICS (VEE =-3.2V, Vcc=+2.OV, Ta=-30-+SS'C) 

Item Symbol Test Condition min typ max Unit 

-30'C 1.0 - 3.1 

'PLH 2S'C 1.0 2.0 2.9 ns 
Pro_tion 85'C 1.0 - 3.3 

Delay Time -30'C 1.0 - 3.1 

tPIIL 25'C 1.0 2.0 2.9 ns 

85'C 1.0 
RL -50n 

- 3.3 

-30'C 1.1 - 3.6 

tTLN 25'C 1.1 2.0 3.3 ns 

RiselFall Tillie 
85'C 1.1 - 3.7 

-30'C 1.1 - 3.6 

'T&L 2S'C 1.1 2.0 3.3 ns 

85'C 1.1 - 3.7 

Note} PlnH refer to tnt circuit and waveform of COIIlmoD item. 
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HD10110------------

Dual 3-input 3-output OR Gates 

.PIN ARRANGEMENT .CIRCUIT SCHEMATIC 
VC(2 

c, 

, ..... --t--<> Y, 

x, 

(Top View) 
"'---t--+--o z, 

A, 

''-_-I--<>Y, 

x, 

.DC CHARACTERISTICS (VEE =-5'.2V. Ta=-30-+SS'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 2S'C - 30 38 mA 

IIH VIH- -0.810V 2S'C - - 42S pA 
Input Current 

In Vn--1.850V 2S'C Q,S - - pA 

VIH- -0.890V -30'C -1.060 - -0,890 

VOH VIH- -0.810V 2S'C -0,960 - -0.810 V 

VIH- -0. 700V 8S'C -0.890 - -0.700 
Output Voltage 

Vn- -1.890V -30'C -1.890 - -1.67S 

VOL Vn- -1.850V 2S'C -1.8S0 - -1.6S0 V 

Vn--1.82SV 8S'C -1.82S - -1.61S 

VI"' - -1.20SV -30'C -1.080 - -
VOHA VIHA --I.IOSV 2S'C -0.980 - - V 

Output Threshold VIHA - -1. 03SV 8S'C -0.910 - -
Voltage VlLA=-I.S00V -30'C - - -1.6SS 

VOLA VnA--1.47SV 2S'C - - -1.630 V 

V'LA--1.440V 8S'C - - -1.59S 

.AC CHARACTERISTICS (VEE=-3.2V. Vcc =+2.OV. Ta=-30-+SS'C) 
Item Symbol Test Condition min typ max Unit 

-30'C 1.4 - 3.S 

tPLH 2S'C 1.4 2.4 3.S ns 
Propagation 8S'C 1.5 - 3.8 

Delay Time -30'C 1.4 - 3.5 

tPHL 25'C 1.4 2.4 3.5 ns 

85'C 1.5 - 3.8 
RL-SOO 

-30'C 1.0 - 3.5 

hLH 2S'C 1.1 2.2 3.5 ns 

8S'C 1.2 - 3.8 
Rise/Fall Time 

-30'C 1.0 - 3.5 

tTHL 25'C 1.1 2.2 3.5 ns 

8S'C 1.2 - 3.8 

Note} Plea.e refer to test circuit and waveform of common item. 

eHITACHI 47 



HD10111 
Dual 3-input 3-output NOR Gates 

.PlN ARRANGEMENT .CIRCUIT SCHEMATIC 

c, 

x, 

(Top View) ''--4--I--oZ, 
c. 

''''-_J..-.oY • 

• DC CHARACTERISTICS (VEE =-S.2V. Ta=-30-'+8S"C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 2S'C - - 38 rnA 

IIH V,H- -0.810V 2S'C - - 425 pA 
Input Current 

I,L V,L--1.8S0V 2S'C 0.5 - - pA 
VIL - -1. 890V -30'C -1.060 - -0.890 

VOH VIL--1.850V 2S'C -0.960 - -0.810 V 

Output Voltage 
VIL--1.825V 8S'C -0.890 - -0.700 

V'H- -0.890V -30'C -1.890 - -1.675 

VOL V'H--0.810V 2S'C -1.850 - -1.650 V 

V'H- -0 .100V SS'C -1.825 - -1.615 

V' LA--1.S00V -30'C -1.080 - -
VOHA VILA - -1. 475V 2S'C -0.980 - - V 

Output Threshold V,u--1.440V 8S'C -0.910 - -
Voltage V,HA - -1. 20SV -30'C - - -1.655 

VOLA V,HA - -1.10SV 2S'C - - -1.630 V 

V'HA- -1.03SV 8S'C - - -1.595 

.AC CHARACTERISTICS (VEE =-3,2V, Vcc =+2,OV, Ta=-30-+8S'C) 
Item Symbol Test Condition min typ max Unit 

-30'C 1.4 - 3.5 

InN 2S'C 1.4 2.4 3.5 ns 
Propagation 85'C 1.5 - 3.8 

Delay Time -30'C 1.4 - 3.5 

tPHL 2S'C 1.4 2.4 3.5 ns 

85'C 1.5 - 3.8 
RL-SOO 

-30'C 1.0 3.5 -
tnN 2S'C 1.1 2.2 3.5 ns 

Rise/FaU Time 
8S'C 1.2 - 3.8 

-30'C 1.0 - 3:5 

fTHL 2S'C 1.1 2.2 3.5 ns 

8S'C 1.2 - 3.8 

Note} Please refer to test cireuit alld wavefonD of common item. 
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HD10116 
Triple Line Receivers 

The HD10116 is designed for use in sensing 
differential signals over long lines. The bias supply 
(VBB) is made available to make the device useful 
as a Schmitt trigger, or in other applications where 
a stable reference voltage is necessary. Active 

current source provides these receivers with excel· 
lent common mode noise rejection. If any ampli· 
fier in a package is not used, one input of that 
amplifier must be connected to VBB to prevent 
upsetting the current source bias network. 

.PlN ARRANGEMENT .CIRCUIT SCHEMATIC 

(Top View) B. A • A, B, B, 

• DC CHARACTERISTICS (VEE =-5.2V. Ta~-30-+85'C) 

Item Symbol Test Condition min 

Supply Current I£E- 2S'C -
l,N·· V,.- -0.810V 2S'C -

Input Current 
leBO·· V'N--S.2V 2S'C -

V,.--0.890Vor V'L--1.890V -30'C -1.060 

VOH
••• 

V,.--0.810Vor V'L--1.8S0V 2S'C -0.960 

v,.--0.700Vor VIL--1.82SV 8S'C -0.890 
Output Voltage 

VIL--1.890Vor V,.--0.890V -30'C -1.890 

VOL··· VIL- -1.8S0V or V,.- -0.810V 2S'C -1.850 

V'L--1.82$Vor V'H--0.700V 65'C -1.825 

V'HA--1.20SVor V'LA--1.S00V -30'C -1.080 

VOHA··· V'HA--1.10SVor V'LA--1.47SV 2S'C -0.980 

Output Thresbold V'HA- -1.035V or V'LA- -1. 440V 8S'C -0.910 

Voltage V'LA--1.500Vor V'HA--1.20SV -30'C -
VOLA··· V'LA--1.47SVor V'HA--1.10SV 2S'C -

V'LA--1.440Vor V'HA--1.03SV 8S'C -
-30'C -1.420 

Reference Voltage V .. 2S'C -1.350 

8S'C -1.29S 

• Bn mput IS connected to Vas and VIL min is supplied to An input • 
.. Bn input is connectad to Vaa and VIL. min is supplied to A input • 

... Other inputs are connected to Vss and each ona input of othar receiver is connected to Vss . 

• HITACHI 

VCC2 

v •• 

A, VEE 

Iyp max Unit 

17 21 mA 

- 95 pA 

- 1.0 pA 

- -0.890 

- -0.810 V 

- -0.700 -- -1.675 

- -1.650 V 

- -1.615 

- -
- - V 

- -
- -1.655 

- -1.630 V 

- -1.595 

- -1.280 

- -1.230 V 

- -1.150 
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HD1m16-------------------------------------------------------------

.AC CHARACTERISTICS (VEE=-3.2V. Vcc=+2.0V. Ta=-30-+85'C) 

Item Symbol Test Condition min typ max Unit 

-30'C 1.0 - 3.1 

tPLH 2S'C 1.0 2.0 2.9 n. 

Propagation 8S'C 1.1 - 3.3 

Delay Time -30'C 1.0 - 3.1 

tPHL 2S'C 1.0 2.0 2.9 ns 

RL-SOn. 8S'C 1.1 - 3.3 

Other inputs = VBB -30'C 1.1 - 3.6 

trLH 2S'C 1.1 2.0 3.3 n. 

8S'C 1.1 - 3.7 
RiselFaU Time 

-30'C 1.1 - 3.6 

hHL 2S'C 1.1 2.0 3.3 n. 

8S'C 1.1 - 3.7 

Note} Please refer to te!(lt circuit and waveform of common item . 
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HD10117 
Dual 2-wide 2-3-input OR-AND/OR-AN.Q-INVERT Gates 

The HD1 0117 is designed for use as a data control 
of digital Multiplexer, data distribution and etc .. 

The E input (pin 9) is the common input of dual 
gates . 

• PIN ARRANGEMENT 

(Top View) 

.DC CHARACTERISTICS (Vu --5.2V. Ta--30-+85'C) 

Item Symbol Telt Condition min typ max 'U~lt 

Supply Curront I .. 2&'C - 20 2G mA 

I E input - - 350 
Input Current 

I,. V,,- -0.810V I Other input. 
2S'C 

26S 
pA - -

I,. V,.- -1.850V 2&'C 0.& - - pA 

V,.- -0.89OV or V,.- -1. 890V -30'C -1.060 - -0.890 

VOH V'H--0.810Vor V,.--1.8S0V 2&'C -p.980 - -0.810 V 

Output Volt •• e 
V,.- -0. 700V or V,.- -1.82SV 8S'C -0.890 - -0.700 

V,.--1.890Vor V,.--0.89OV -30'C -1.890 - -1.675 

Vo. V,.- -1.8S0V or V,.- -0.810V 2&'C -1.850 - -1.650 V 
V,. - -1. 82SV Dr V,.- -0. 700V 8S'C -1.825 - -1.615 

V, .. --1.205Vor V,.,--1.S00V -30'C -1.080 - -
Vo., V,.,--1.105Vor V,u--1.475V 2S'C -0.980 - - V 

Output Threshold V,.,· -1.035V or V,u--1.440V 8S'C -0.910 - -
Volta.e V,.,- -1.500V or V",- -1.205V -30'C - - -1.655 

VOL.A V,.,- -1. 475V or V, .. - -1.IOSV 2S'C - - -1.630 V 
V,U- -1. 440V Dr V",- -1.035V 8S'C -1.595 

.AC CHARACTERISTICS (VEE--3.2V. Vcc-+2.0V. Ta--30-+85'C) 
Itom Symbol Te.t Condition min typ max Unit 

-30'C l.4 - 3.9 

tpl.H 2S'C 1.4 2.3 3.4 n. 
Propagation 8S'C l.4 - 3.8 

Delay Time -30'C 1.4 - 3.9 

'PHI. 2S'C 1.4 2.3 3.4 ns 

8S'C 1.4 - 3.8 
RL-SOn -30'C 0.9 - 4.l 

InN 2S'C 1.1 2.2 4.0 ns 

8S'C 1.1 - 4.6 
Rise/Fall Time 

-30'C 0.9 - 4.1 

tTNL 2S'C 1.1 2.2 4.0 n. 

8S'C 1.1 - 4.6 

Note) Please refer to test circuit .nd waveform of common item • 
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HD10118 
Dual 2-wide 3-input OR-AND Gates 

.PIN ARRANGEMENT .CIRCUIT SCHEMATIC 

VCC2 

C, 
B, 

A, 

F 

D, 

(Top View) 

VEE 

.DC CHARACTERISTICS (VEE=-5.2V. Ta=-30-+85'C) 

Item Symbol Test Condition min typ max Unit 
Supply Current lEE 2S'C - 20 26 rnA 

L F input - - 370 
IiH V'H--0.810V 2S'C /lA Input Current IOther inputs - - 26S 

IlL VIL - -1. 850V 2S'C O.S - - pA 

V'H--0.890V -30'C -1.060 - -0.890 

VOH V'H--0.810V 2S'C -0.960 - -0.810 V 

V'H- -0. 700V 85'C -0.890 - -0.700 
Qutput ~oltage 

VIL - -1. 890V -30'C -2.000 - -1.67S 

VOL VIL - -1. 850V 2S'C -1.990 - -1.6S0 V 

V'L- -1.82SV 8S'C -1.920 - -1.61S 

V,HA--1.20SV -30'C -1.080 - -
VOHA V,HA - -1.10SV 2S'C -0.980 - - V 

Output Threshold V,HA - -1. 035V 8S'C -0.910 - -
Voltage VILA - -1.500V -30'C - - -1.6SS 

VOLA VILA = -1.47SV 2S'C - - -1.630 V 

VILA - -1. 440V 8S'C - - -1.S95 

.AC CHARACTERISTICS (Vee =-3.2V. Vcc=+2.0V. Ta=-30-+85'C) 

Item Symbol Test Cnndition min typ max Unit 

-30'C 1.4 - 3.9 

tPLH 2S'C 1.4 2.3 3.4 ns 
Propagation 8S'C 1.4 - 3.8 

Delay Time -30'C 1.4 - 3.9 

tPHL 2S'C 1.4 2.3 3.4 ns 

8S'C 1.4 ~ 3.8 
RL-SOn 

-30'C 0.8 4.1 -
ITLN 25'C 1.5 2.5 4.0 ns 

Rise/Fan Time 
85'C 1.S - 4.6 

-30'C 0.8 - 4.1 

trHL 25'C 1.5 2.5 4.0 ns 

85'C 1.5 - 4.6 

Note} Please refer to test CIrcuit and waveform of common item. 
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HD10119 
4-wide 4-3-3-3-lnput OR-AND Gate 

.PlN ARRANGEMENT .FUNCTION TABLE 

Inputs Outputs 

A B C D E F G H I J K L Y 

L L L L X X X X X X X X L 

X X X X L L L X X X X X L 

X X X X X X L L L X X X L 

X X X X X X X X X L L L L 

Notes 1 H 

Notes) 1. Each input of OR gates are combined to high. 
2. X: Don't care 

(Top View) 

.CIRCUIT SCHEMATIC 

D~-------------------, 
C~-------------, 

VCC2 

B~--~~-1~--~--~wrl~~ 
A~_---I 

y 

L~r-------------------, 
K~--------~ __ 4r+-~~~~++-4~ 

10-+--------------------, 
H~------~~--~~~WH 
G ~t_--..,...~__I 
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HD1~19-------------------------------------------------------------

.DC CHARACTERISTICS (VEE--S.2V. Ta=-30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 25'C - 20 26 mA 

I G input - - 370 
lIN V'N--0.810V . L Other 

25'C pA 
Input Current inputs - - 265 

IlL VIL--1.850V 25'C 0.5 - - ",A 

V'N--0.890V -30'C -1.060 - -0.890 

VOH V'H--0.810V 25'C -0.960 - -0.810 V 

V'N--0.7ooV 85'C -0.890 - -0.700 
Output Voltage 

-30'C VIL--1.890V -1.890 - -1.675 

VOL VIL--1.850V 25'C -1.850 - -1.650 V 

VIL - -1.825V 85'C -1.825 - -1.615 

V,NA--1.205V -30'C -1.080 - -

VOHA V,NA - -1.105V 25'C -0.980 - - V 

Output Threshold V,NA --1.035V 85'C -0.910 - -
Voltage VILA - -1. 500V -30'C - - -1.655 

VOLA VlLA - -1. 475V 25'C - - -1.630 V 

VILA - -1. 440V 85'C - - -1.595 

.AC CHARACTERISTICS (VEE =-3.2V. Vcc=+2.0V, Ta=-30-+8S'C) 
Item Symbol Test Condition min typ max Unit 

-30'C 1.4 - 3.9 

tPLH 25'C 1.4 2.3 3.4 ns 

Propagation 85'C 1.4 - 3.8 

Delay Time -30'C 1.4 - 3.9 

'PSL 25'C 1.4 2.3 3.4 ns 

85'C 1.4 - 3.8 
RL-500 

-30'C 0.8 - 4.1 

tnN 25'C 1.5 2.5 4.0 ns 

85'C 1.5 - 4.6 
Rise/Fan Time 

-30'C 0.8 - 4.1 

hHL 25'C 1.5 2.5 4.0 ns 

85'C 1.5 - 4.6 

Note) Please refer to test circuit and waveform of common item. 
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HD10121 
4-wide OR-AND/OR-AND-INVERT Gate 

.PIN ARRANGEMENT 

(Top View) 

.DC CHARACTERISTICS (VEE =-S.2V, Ta=-30-+8S'C) 
Item Symbol Test Condition min typ max UJlit 

Supply Current lEE 25'C - 20 26 mA 

I F input - - 370 
Input Current IIH VIH- -0.810V I Other inputs 

25'C pA - - 265 

IlL VlL - -1. 850V 25'C 0.5 - - JlA 

VIH--0.890Vor VlL- -1.890V -30'C -1.060 - -0.890 

VOH VIH- -0. 810V or VlL - -1. 8S0V 2S'C -0.960 - -0.810 V 

Output Voltage 
VIH--0.700Vor VlL--1.825V 8S'C -0.890 - -0.700 

VIL--1.890Vor VIH--0.890V -30'C -1.890 - -1.67S 

VOL VIL--1.850Vor VIH--0.810V 2S'C -1.850 - -1.650 V 

VIL--1'.825Vor VIH--0.700V 8S'C -1.825 - -1.6IS 

VIHA--1.205Vor VILA--1.500V -30'C -1.080 - -
VOHA VIHA--1.10SV or VILA--1.47SV 2S'C -0.980 - - V 

Output Threshold VIHA--1.03SVor VILA--1.440V 8S'C -0.910 - -
Voltage VILA - -1.500V or VIHA - -1.205V -30'C - - -1.655 

VOLA VILA--1.475Vor VIHA--1.105V 2S'C - - -1.630 V 

VILA--1.440V or VIHA--1.035V 85'C - - -1.595 

.AC CHARACTERISTICS (VEE=-3.2V. Vcc=+2.0V, Ta=-30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

-30'C 1.4 - 3.9 

tnN 2S'C 1.4 2.3 3.4 n. 
Propagation 8S'C 1.4 - 3.8 

Delay Time -30'C 1.4 - 3.9 

tPHL 25'C 1.4 2.3 3.4 ns 

SS'C 1.4 - 3.8 
RL-50n 

-30'C 0.9 - 4.1 

trLH 2S'C 1.1 2.5 4.0 n. 

Rise/Fan Time 
8S'C 1.1 - 4.6 

-30'C 0.9 - 4.1 

hHL 2S'C 1.1 2.5 4.0 ns 

8S'C 1.1 - 4.6 
Note} Please refer to test Circuit and waveform of common Item. 
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HD10124 
Quadruple TTL to Eel Translators 

The HD10124 is a quad translator for interfacing 
data and control signals between a saturated logic 
section and the ECl section of digital systems. 
The device has TTL compatible inputs, and ECl 
complementary open-emitter outputs that allow 
use as an inverting/noninverting translator or as a 
differential line driver. When the common strobe 
input is at the low logic level, it forces all true 
outputs to a ECl high logic state. 

Power supply requirements are ground, +5.0V, and 
-5.2V. The DC levels are standard or Schottky 
TTL in, ECl 10K out. 
An advantage of this device is that TTL level 
information can be transmitted differentially, via 
balanced twisted pair lines, to the ECl equipment, 
where the signal can be received by any of the 
ECl receivers or the HD10125 ECl to TTL 
translator. 

.PIN ARRANGEMENT .CIRCUIT SCHEMATIC 

y 

Vee 

Ao---ri4--+ 

'----t=====::===~=~=r-+-o VEE 

(Top View) 

.DC CHARACTERISTICS (VEE --S.2V, Vcc=+S.OV, Ta=-30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

I.E 25'C - - 66 mA 

Supply Current IccH All inputs - 4 V 25'C - - 16 mA 

leCL All inputs-OV 25'C - - 25 mA 

A input - - 50 
I,. V,N -2.4V, Other inputs-0.4V 2S'C JlA 

B input - - 200 

Input Current A input -3.2 - -
IlL V,.-0.4V, Other inputs-4V 2S'C mA 

B input -12.8 - -
[, VrN-S.SV, Other inputs-OV 2S'C - - I mA 

Input Clamp Voltage Vr. I'N--IOmA, Other i"npuls open 2S'C -I.S - - V 

-30'C -1.060 - -0.890 

VON V,.-4V or VrL-O.4V 2S'C -0.960 - -0.810 V 

8S'C -0.890 - -0.700 
Output Voltage 

-30'C -1.890 - -1.67S 

VOL Vr.-4Vor VrL-0.4V 2S'C -1.8S0 - -1.6S0 V 

85'C -1.825 - -1.615 

Vr'A-2.0Vor VrLA-1.10V -30'C -1.080 - -
VOHA V,.A-1.80Vor VrLA-1.10V 25'C -0.980 - - V 

Output Threshold Vr."-I.80Vor Vru-0.90V 85'C -0.910 - -
Voltage VlLA-1.10Vor V,•A-2.0V -30'C - - -1.655 

VOLA VlLA -1.10Vor V,•A-I.80V 25'C - - -1.630 V 

Vru-O,90Vor V,•A-1.80V 85'C - - -1.595 
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-------------------------------------------------------------------HD10124 

.AC CHARACTERISTICS (VEE~-3.2V, Vcc~+7.0V, GND~+2.0V, Ta~-30-+85·C) 

Item 

In-phase 

Propagation 

Delay Time 

Out-of-phase 

Rise/Fall Time 

.TEST CIRCUIT 

v .. 6Y Vee 

Coax 
0.1/1 

I 

Input 
T?in 

,v 

Symbol Test Condition min typ max Unit 

tPLH 

tpHL 

t PLH 

RL~50n 

tpHL 

t TLH 

t THL 

v~ v,. 
NAND AND 

V,. 

Coax 

v"", AND 

TPout 

V<>toI NAND 

Notes) 

IO,l,u 

-:- Unit C: F 

~HITACHI 

-30'C LO - 6.8 

2S'C LS 3.S 6.0 ns 

85'C LO - 6_8 

-30'C LO - 6.8 

25'C L5 3.5 6.0 ns 

85'C LO - 6.8 

-30'C LO - 6.0 

25'C L5 3.S 6.0 ns 

85'C LS - 6.8 

-30'C L5 - 6.8 

25'C L5 3.5 6.0 ns 

85'C LO - 6.0 

-30'C LO - 4.2 

25'C L1 2.S 3.9 ns 

8S'C L1 - 4.3 

-30'C LO - 4.2 

2S'C L1 2.S 3.9 ns 

85'C L1 - 4.3 

5.5V 

2.0V 

J 
1. 500. termination to ground located in each 

scope channel input. All input and output 
cables to the scope are equal lengths of 500. 
coaxial cable. 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Input Pulse; tTLH=tTHL =5.5±0.5ns (10 to 
90%) 

4. Unused outputs connected to a 500. resistor to 
ground. 
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HD10125 
Quadruple Eel to TTL Translators 

The HD1 0125 is a quad translator for interfacing data and control signals 
between the ECL section and saturated logic sections of digital systems. 
The HD10125 incorpolates differential inputs and Schottky TTL "totem 
pole" outputs. Differential inputs allow for use as an inverting/ 
noninverting translator or as a differential line receiver. 
The VBB reference voltage is available on pin 1 for use in single-ended 
input biasing. The outputs go to a low logic level whenever the inputs are 
left floating. Power supply requirements are ground, +5V and -5.2V. The 
HD10125 has a fanout of 10 TTL loads. The DC levels are ECL 10K in 
and Schottky TTL or standard TTL out. The device has an input common 

mode noise rejection of ±1.0V. 

.PIN ARRANGEMENT 

.DC CHARACTERISTICS (VEE =-5.2V, Vcc=+5.0V, Ta=-30-+85°C) 
(Top View) 

Item Symbol Test Condition min typ max 

I.E 2S'C - - 40 

Supply Current /CCH V'N--0.810V 2S'C - - S2 

Iecl. V" - -1.8S0V 2S'C - - 39 

Input Current 
I'N V'N - -0. 810V 2S'C - - liS 

leBO V'N--S.2V 2S'C - - 1.0 

V" - -1. 890V, ION--2mA -30'C 2.S - -
VON ViL - -1.8S0V, ION--2mA 2S'C 2.S - -

Output Voltage 
V" --1.82SV, ION--2mA 8S'C 2.S - -
VlH --0.890V, /oL=20mA -30'C - - O.S 

VOL V'N --0.810V, IOL-20mA 2S'C - - O.S 

V'N--0.700V, IoL -20mA 8S'C - - O.S 

ViL.A--I.S00V, IOH--2mA -30'C 2.S - -
VOHA V"A - -1. 47SV, IOH--2mA 2S'C 2.S - -

Output Threshold V"A - -1. 440V, IOH--2mA 8S'C 2.S - -
Voltage VlHA --1.20SV, I OL-20mA -30'C - - O.S 

VOLA V'HA - -1.105V, IOL-20mA 2S'C - - O.S 

VlHA --1.03SV, I OL-20mA 8S'C - - O.S 

-30'C - - O.S 

VOLS1 ViN- VEE, I OL-20mA 2S'C - - O.S 

Indeterminate Input 8S'C - - O.S 

Protection Test -30'C - - O.S 

VOLSZ IoL-20mA 2S'C - - O.S 

8S'C - - O.S 

Output Short-circuit Current los A input - -1. 8S0V, B input=VBB 2S'C 40 - 100 

A input--1.890V, B input .... VBB -30'C -1.420 - -1.280 

Reference Voltage V •• A input--1.8S0V, B input=VBB 2S'C -1.3S0 - -1.230 

A input - -1. 82SV, B input=VBB 8S'C -1.29S - -1.1S0 

A input--0.890V or -2.890V, -30'C 2.S - -
B input-+O.llOV or -1. 890V, IOH--2mA 

VOH 
A input- -0.8S0V or -2.8S0V, 2S'C 2.S - -
B input-+O.I90V or -1.810V, IOH--2mA 

A input- -0.82SV or -2.82SV, 
8S'C 2.S - -

Common Mode B input-+0.300V or -1.700V, IOH--2mA 

Rejection Test A input:"+0.1I0V or -1. 890V, -30'C - - O.S B input--0.890V or -2. 890V, IoL -20mA 

VOL 
A input-+0.190V or -1.810V, 2S'C - - O.S B input--0.8S0V or -2.8S0V, IoL-20mA 

A input-+0.300V or -1.700V, 8S'C - - 0.5 B input--0.825V or -2.82SV, IOL -20mA 
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Unit 

mA 

mA 

mA 

pA 

pA 

V 

V 

V 

V 

V 

V 

rnA 

V 

V 

V 



---------------------------------------------------------------HD1m25 

.AC CHARACTERISTICS (VEE=-S.2V, Vcc=+S.OV, Ta=-30-+8S'C) 

Item Symbol 

tPLH 

Propagation 

Delay Time 

tPHL 

hLH 

Rise/Fan Time 

ITHL 

.TEST CIRCUIT 

v .• Vee v •• , Vee 

Coax 

Input @}----4.--t-'f'>--l---+-MI~ 

-1.690V o--+-....... -+---<f' 

VEE 

Test Condition min typ max Unit 

-30·C 1.0 - 6.0 

25·C 1.0 4.5 6.0 ns 

85"'C 1.0 - 6.0 

-30·C 1.0 - 6.0 

25·C 1.0 4.5 6.0 ns 

RL-2S00, 85·C 1.0 - 6.0 

CL -25pF -30·C - - 3.3 

25·C - - 3.3 ns 

85·C - - 3.3 

-30·C - - 3.3 

25·C - - 3.3 ns 

85·C - - 3.3 

v .• ~O~% _ 

~ :.H 

0.890V 

1.690V 

v ... 

Notes) 1. 50n termination to ground located in eech 

• HITACHI 

scope channel input. All input and output 
cables to the scope are equal lengths of 50n 
coaxial cable. 

2. Wire length should be 6.35mm (1/4 inch I from 
TPin to input pin end TPout to output pin. 

3. CL -25pF, including test fixture. 
4. For single-ended input testing, one input from 

each gate must be tied to Vee (pin 11. 
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HD10130 
Dual D-type Latches 

The H010130 is a clocked dual Ootype latch. Each 
latch may be clocked separately by holding the 
common clock in the low $tate, and using the 
clock enable inputs for the clocking function. If 
the common clock is to be used to clock the latch, 
the clock enable {CE) inputs must be in the low 
state. In this mode the enable inputs perform the 
function of controlling the common clock{CJ. Any 
change at the 0 input will be reflected at the 

.PIN ARRANGEMENT 

(Top View) 

.CIRCUIT SCHEMATIC 

C"'~--I 
C;;o-li-1--+-, 

D.o-IHI--_-+-H 

Veel 

output while the clock is low. The outputs are 
latched on the positive transition of the clock. 
While the clock is in the high state a change in the 
information present at the data inputs will not 
affect the output information. The set and reset 
inputs do not override the clock and 0 inputs. 
They are effective only when either C or CE or 
both are high. 

.FUNCTION TABLE 

D C C. Q, •• 

L L L L 

H L L H 

x L H Q, 

x H L Q, 

x H H Q, 

x : Don't care. 

Veel Q. 

H-+-...,-t-o 0. 
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---------------------------------------------------------------HD10130 

.DC CHARACTERISTICS (VEE =-5.2V, Ta=-30-+S5'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 2S'C - 30 3S rnA 

CE - - 220 

V,.- -0.810V C - - 26S 

Input Current 
I,. 25'C p.A 

R, S. C - - 285 

V,.--0.810V. C--1.850V D. S - - 28S 

IlL VIL--1.850V 2S'C - - 0.5 p.A 

S--0.890V -30'C -1.060 - -0.890 

VON S--0.810V 2S'C -0.960 - -0.810 V 

S--0.700V 8S'C -0.890 - -0.700 
Output Voltage 

R--0.890V -30'C -1.890 - -1.67S 

VOL R--0.810V 2S'C -1.8S0 - -1.650 V 

R--0.700V 85'C -1.825 - -1.61S 

C--J-.890V, D--1.20SV -30'C -1.080 - -
VOH .. C--1.850V. D--1.105V 25'C -0.980 - - V 

Output Threshold C--1.82SV, D--1.035V 85'C -0.910 - -
Voltage C--1.890V -30'C - - -1.655 

VOLA C--1.850V 25'C - - -1.630 V 

C--1.82SV 85'C - - -1.595 

.AC CHARACTERISTICS (VEE =-3.2V, Vcc=+2.0V, Ta=-30-+S5'C) 

Item Symbol Input Output Test Condition min typ max Unit 

-30'C 1.0 - 3.6 

InN 25'C 1.0 2.5 3.5 ns 

Q 
85'C 1.0 - 3.8 

D Q. 
-30'C 1.0 - 3.6 

'PHL 2S'C 1.0 2.5 3.S ns 

8S'C 1.0 - 3.8 

-30'C 1.0 - 3.6 

InH 2S'C 1.0 2.7 3.S ns 

Propagation 
Q 

85'C 1.1 - 3.9 
S. R Q. 

Delay Time -30'C 1.0 - 3.6 

tPHL 2S'C 1.0 2.7 3.S ns 

8S'C 1.1 - 3.9 

RL-500 -30'C 1.0 - 4.3 

tPLH 2S'C 1.0 - 4.0 ns 

C. Q 
8S'C 1.0 - 4.1 

Q. 
-30'C 1.0 - 4.3 

tPNL 2S'C 1.0 - 4.0 ns 

8S'C 1.0 - 4.1 

-30'C 1.0 - 3.6 

ItLH 2S'C 1.1 2.7 3.5 ns 

8S'C 1.1 - 3.8 
Rise/Fan Time D Q. Q 

-30'C 1.0 - 3.6 

'TNL 2S'C 1.1 2.7 3.S ns 

8S'C 1.1 - 3.8 

Setup Time 1- 2S'C - - 2.S ns 
C •• D Q, Q 

Hold Time " 2S'C - - 1.5 n. 
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H~~30--------------------------------------------------------

.TEST CIRCUIT 
Vee 

+0.11' 

~ 
:;; 
?'! Q 
" Clock .~ 

Input 
OJ 

" Q fi: 
~ 
~ en 

+0.11' 

VIH VEE 

+1.11V 

ClJ _____ +0.31V 

R 
+O.31V 
+l.llV 

S 

+0.31V 

Q 

Notes) 1. 50n termination to ground located in each 
scope channel input. All input and output 
cables to scope are equal lengths of 50n coaxial 
cable. 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. tsu is the minimum time before the pOSitive 
transition of the clock pulse that information 
must be present at the data. 

4. th is the minimum time after the positive 
transition of the clock pulse that information 
must remain unchanged at the data. 

62 • HITACHI 

C 

0 

Q 

V ... 

d 
TPout 

Unit C:F 
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HD10131 
Dual D-type Master-Slave Flip Flops 

The HD10131 is a dual master-slave type 0 flip-flop. Asynchronous 
Set(S) and Reset(R) override Clock(Cc) and Clock Enable(CE) 
inputs. Each flip-flop may be clocked separately by holding the 
common clock in the low state and using the enable inputs for the 
clocking function. If the common clock is to be used to clock the 
flip-flop, the Clock Enable inputs must be in the low state. In this 
case, the enable inputs perform the function of controlling the 
common clock. 
The output states of the flip-flop change on the positive transition of 
the clock. A change in the information present at the data(D) input 
will not affect the output information at any other time due to 
master-slave construction. 

.FUNCTION TABLE 
eRoS 

R S 

L L 

L H 

H L 

Qn+1 

Q. 

H 

L 

eClock 

Qn+1 c 
Q. L 

L 

H 

.PIN ARRANGEMENT 

(Top View) 

D 

x Q. 

L L 
H H 

H H X X Notes) 1. Don't Care 
2. C=CE+Cc 
3. A t is a clock transition from a low to a high· state. x : Not Defined . 

• CIRCUIT SCHEMATIC 
Slave Master 

C>------_-~_1.=:=-_+::i==;:::;:=~::;=~i=;::::;===::;=;==rr Vee. ~'CC2 

Ce .... ..--l-f-l 

Q 

~-I---~+---+--~Q 

~~~-~~---~~-+---~---+-~~----~----~-~~£ 

To Other Fl ip-FI op 
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HD1m31~-----------------------------------------------------------

.DC CHARACTERISTICS (VEE =-S.2V. Ta--30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current I .. 2S'C - 45 56 mA 

R. S - - 330 

C. - - 220 

Input Current 
I,H V'H- -0.810V 2S'C pA 

D - - 245 

Ce - - 265 

IlL V'L- -1.8S0V 2S'C O.S - - pA 

V'H--0.890Vor V'L--1.890V -30'C -1.060 - -0.890 

VOH V'H- -0.810V or V'L- -1.8S0V 25'C -0.960 - -0.810 V 

V'H--0.700Vor VIL--1.825V 85'C -0.890 - -0.700 
Output Voltage 

VIL--1.890Vor V'H--0.890V -30'C -1.890 - -1.675 

VOL VIL- -1. 850V or V'H- -0.810V 25'C -1.850 - -1.650 V 

V'L- -1.825V or V'H- -0. 700V 85'C -1.825 - -1.615 

V'HA--1.20SVor VILA--1.500V -30'C -1.080 - -
VONA V'HA--1.105Vor VILA--1.475V 25'C -0.980 - - V 

Output Threshold V'HA- -1.03SV or VILA- -1. 440V 85'C -0.910 - -
Voltage VILA- -LSOOV or V'HA- -1.20SV -30'C - - -1.655 

VOLA VILA--1.475V'Or V'HA--1.105V 25'C - - -1.630 V 

VILA--1.440V'Or V'HA--1.03SV 8S'C - - -1.595 

.AC CHARACTERISTICS (VEE--3.2V, Vcc-+2,OV. Ta=-30-+8S'C) 

Item Symbol Input Output Test Conditi'On min typ max Unit 

-30'C 1.4 - 4.6 

tPLH 25'C 1.5 3.0 4.5 .s 

8S'C 1.5 - 5.0 
Ce. CE Q. Q 

-30'C 1.4 - 4.6 

tPHL 2S'C 1.5 3.0 4.5 ns 

Propagati'On 8S'C 1.5 - 5.0 

Delay Time -30'C 1.1 - 4.4 

IPLH 2S'C 1.2 2.8 4.3 n. 

8S'C 1.2 - 4.8 
R. S Q, Q 

-30'C 1.1 - 4.4 

tPHL 2S'C 1.2 2.8 4.3 ns 

8S'C 1.2 - 4.8 
RL-SOO 

-30'C 1.0 - 4.6 

hLH 2S'C 1.1 2.5 4.5 ns 

8S'C 1.1 - 4.9 
RiselFall Time Q. Q 

-30'C 1.0 4.6 -
tTHL 2S'C 1.1 2.5 4.S ns 

8S'C 1.1 - 4.9 

Setup Time IH 25'C - - 2.5 ns 
CE. D Q. Q 

Hold Time t. 2S'C - - 1.5 n. 

-30'C 125 - -
Max. Toggle 

CE Q 2S'C 125 160 - MHz fr .. Q. 
Frequency 

8S'C 125 - -
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------------------------------------------------------------------HD10131 

.AC CHARACTERISTIC TEST CIRCUITS 

1. Toggle Frequency 2. Switching Time 
\',. 

V(t' 

Cluck c. 
Input 

C 

VEE 

Q 

R 

V8MI 

Coax 

V" 

~ 

:Q 
C(lax ~ S 

c c. 
Clock ·i C 
Input c 

~ 

SO I>. U 
~ 

" rJl 

r--""",<"---+l.lIV 

+0.3IV 

r--..... ---t'-------+l.lIV 

~~ S'-...... :------+0.3IV 
I ' i',--""';-J r-IPL~..J 

Q ! ~% 20% 

80% 

tTNL !1LH 

C 

,..----.... ..-------... l.IlV 

"''------+0.31 V 

o 

Q 

Vcr 

VEE 

Notes) 1. 50n termination to ground located in each 
scope channel input. All input and output 
cables to the scope are equel lengths of 50n 
coaxial cable. 

2. Wire length shO\lld be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. tsu is the minimum time bafora the positive 
transition of the clock pulse that information 
must be present at the date. 

4. th is the minimum time after the positive 
transition unchanged at the date . 
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V~.r 

j Q 

TPout 

Q 

1" 
L'nit R:U 

C:F 
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HD10132 
Dual Multiplexers (with Latch and common Reset) 

The HD10132 is a dual multiplexer with clocked 
D type latches. It incorporates common data select 
and reset inputs. Each latch may be clocked 
separately by holding the common clock in the 
low state, and using the clock enable inputs for a 
clocking function. If the common clock is to used 
to clock the latch, the clock enable(C£) inputs 
must be in the low state. In this mode, the enable 
inputs perform the function of controlling the 
common clock(Cc). The data select(A) input 
determines which data input is enabled. A high(H) 

level enables data inputs 012 and 022 and a 
10w(L) level enables data inputs 011 and 021. 

.PlN ARRANGEMENT 

(Top View) 

Any change on the data input will be reflected at 
the outputs while the clock is low. The outputs are 
latched on the positive transition of the clock. 
While the clock is in the high state a change in the 
information present at the data inputs will not 
affect the output information. 
The reset input is enabled when the clock is in the 
high state and disabled when the clock is low. 

.FUNCTION TABLE 

R D Cc CE Qn+1 

x L L L L 

L L L H Q. 

L L H L Q. 

L L H H Q. 
x H L L H 

L H L H Q. 

L H H L Q. 

L H H H Q. 

H x x H L 

Notes) 1. Don't care. 
2. D=(A'D,l)+(A'D,,) 

.DC CHARACTERISTICS (VEE=-5.2V, Ta=-30-+S5'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current I .. 25'C - 44 55 . mA 

D. C~ - - 290 

Input Current 
I'H V'H- -0.8l0V R 25'C - - 390 fJA 

CEo A - - 265 

IlL VIL - -1. 850V 25'C 0.5 - - fJA 

V'H--0.890Vor VIL--1.890V -30'C -1.060 - -0.890 

VOH V'H--0.8l0V or VIL--~.850V 25'C -0.960 - -0.810 V 

V'H--0.700Vor VIL--1.825V 85'C 
Output Voltage 

-0.890 - -0.700 

VIL- -1.890V or V'H- -0.890V -30'C -1.890 - -1.675 

VOL V,,- -1.850V or V'H- -0.8l0V 25'C -1.850 - -1.650 V 

VIL--1.825Vor V'H--0.700V 85'C -1.825 - -1.615 
-

V,H.--1.205Vor V".--1.500V -30'C -1.080 -
VOHA V'H.--1.l05Vor V'LA--1.475V 25'C -0.980 - - V 

Output Threshold V,H.--1.035Vor V'L.--1.440V 8S'C -0.910 - -
Voltage V'L.--1.500Vor V'H.--1.205V -30'C - - -1.655 

VOLA V,L.--1.475Vor V'H.--1.l05V 25'C - - -1.630 V 

VIL.--1.440Vor V'H.--1.035V 85'C - - -1.595 
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---------------------------------------------------------------HD1~32 

.AC CHARACTERISTICS (VEE=-3.2V. Vcc =+2.0V. Ta=25'C) 

Item Symbol Input. Output Test Condition 

tPLH 

D Q. Q 
tPHL 

tPLH 

R Q. Q 
Propagation 'PHL 

Delay Time tPLH 

Ce. CE Q. Q 
tPHI. 

IpLH 

A Q. Q 
tPHL 

D 
Setup Time I .. Q. Q 

A 

D 
Hold Time I, Q. Q 

A 

tTLN 
Rise/Fall Time Q. Q 

trHL 

.SWITCHING TIME TEST CIRCUIT 

v ... 

TPout 

VEE 

Notes) 1. 500 termination to ground located in each 
scope channel input. All input and output 
cables to the scope are equal lengths of 500 
coaxial cable. 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Unused outputs connected to a 500 resistor to 
ground. 

4. tsu is the minimum time before the positive 
transition of the clock pulse that information 
must be present at the data. 

RL-50n 

5. th is the minimum time after the positive 
transition of the clock pulse that information 
must remain unchanged at the data . 

• HITACHI 

min typ max Unit 

1.0 - 3.3 ns 

1.0 - 3.3 ns 

1.0 - 3.8 ns 

1.0 - 3.8 ns 

1.0 - 5.7 ns 

1.0 - 5.7 ns 

1.0 - 4.6 ns 

1.0 - 4.6 ns 

- - 2.5 
ns 

- - 3.5 

- - 1.5 
ns 

- - 1.0 

1.5 - 3.5 ns 

1.5 - 3.5 ns 

~------+l.llV 

____ LI _______ --++0• 31V 
c 

~-------+l.llV 

D 
___ L-t ________ +0.31V 

Q 

tTLH 

_____ +l.llV 

R 

-----..£.------+0.31V 

~--..._-----+l.llV 

D 
"----+0.31V 

~------+l.llV 

c 
---~~-------+().31V 
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HD10133 
Quadruple Latches 

The HDtOt33 is a high speed, low power quad 
latch consisting of four bistable latch circuits with 
o type inputs and gated Q outputs, allowing direct 
wiring to a bus. When the clock is high, outputs 
will follow 0 inputs. Information is latched on the 

negative going transition of the clock. The outputs 
are gated when the output enable(G) is low. All 
four latches may be clocked at one time with the 
common clock(Cc), or each half may be clocked 
separately with its clock enable (CE). 

.PIN ARRANGEMENT 

(Top View) 

.FUNCTION TABLE 

G 

H 

L 

L 

L 

Notes) x: Don't care. 
c-cc+t;, 

C 

x 

L 

H 

H 

.DC CHARACTERISTICS (VEE =-S.2V. Ta=-30-+8S"C) 

Item Symbol Test Condition 

Supply Current I .. 25'C 

D 

I,H VIH - -0.810V C. 25'C 
Input Current 

G, Cc 

IlL VIL - -1. 850V 25'C 

VIH - -O.890V or VIL - -1.890V -30'C 

VOH V IH - -0.810V or VIL - -1.850V 25'C 

Output Voltage 
VIH- -0.7ooV or V IL - -1.825V 85'C 

VIL - -1.890V or VIH - -0.89OV -30'C 

VOL VIL - -1.850V or VIH - -0.810V 25'C 

VIL - -1.825V or VIH- -0.700V 85'C 

VIHA - -1.205V or VILA - -1.500V -30'C 

VOHA VIHA - -1.105V ,!r VILA - -1.475V 25'C 

Output Threshold VIHA- -1.035V or V ILA - -1.440V 85'C 

Voltage VILA- -1.5OOV or VIHA- -1.205V -30'C 

VOLA VILA- -1.475V or VIHA- -1.105V 25'C 

VILA - -1. 440V or VIH A - -1. 035V 85'C 
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D Qn+1 

x L 

x Q, 

L L 

H H 

min typ max Unit 

- 60 75 mA 

- - 245 

- - 265 pA 

- - 350 

0.5 - - pA 

-1.060 - -0.890 

-0.960 - -0.810 V 

-0.890 - -0.700 

-1.890 - -1.675 

-1.850 - -1.650 V 

-1.825 - -1.615 

-1.080 - -
-0.980 - - V 

-0.910 - -

- - -1.655 

- - -1.630 V 

- - -1.595 



------------------------------------------------------------HD1m33 

.AC CHARACTERISTICS (VEE --3.2V, Vcc =+2.0V. Ta--30-+85°C) 
Item Symbol Input Output 

Ipl.H 

D Q 

tPHL 

tPLH 

Eropagation C. Q 

Delay Time 
tPH" 

tPLH 

G Q 

IPHI. 

tUN 

Rise/Fall Time Q 

ITNt. 

Setup Time In 
D Q 

Hold Time h 

.SWITCHING TIME TEST CIRCUIT 

v.. v .. , 

Coax 

Input @)-~+-----1 

v .. Unit C,F 
Notesl 
1. 600 termination to ground loc:atec:l in each scope 

channal Input. All input and output cables to the 
scope are equal lengths of 600 coaxial cable. 

2. Wire length should be <6.35mm (114 inchl from TPin 
to input pin and TPout to output pin. 

3. Unused outpuU connacted to a 600 resistor to 
ground. 

Test Condition min typ max Unit 

3O'C 1.0 5.6 

25'C 1.0 - 5.4 ns 

85'C 1.1 5.9 
-30'C 1.0 5.6 

25'C 1.0 - 5.4 ns 

85'C 1.1 - 5.9 
-30'C 1.0 5.4 

25'C 1.0 5.4 ns 

85'C 1.2 6.0 
-30'C 1.0 - 5.4 

25'C 1.0 - 5.4 ns 

85'C 1.2 - 6.0 
RL -500 

-30'C 1.0 - 3.2 

25'C 1.0 3.1 ns 

$5'C 1.0 - 3.4 

-30'C 1.0 - 3.2 

25'C 1.0 - 3.1 ns 

85'C 1.0 - 3.4 
-30'C 1.0 - 3.6 

25'C 1.1 - 3.5 ns 

85'C 1.1 - 3.8 
-30'C 1.0 - 3.6 

25'C 1.1 3.5 ns 

85'C 1.1 - 3.8 

25'C - - 2.5 ns 

25'C - - 1.5 ns 

,..----+I.lIV 

v. 
'-_~+-___ +O.31V 

C 

D~ 
Q ___ I 

4. tllJl II the minimum time before the positive trensition 
Of the clock pulse that information must be preset at 
the data. 

5. th is the minimum time after the positive trensition of 
the clock pulse that information must remain 
unchanged at the data. 
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HD10134 
Dual Multiplexers with Latch 

The H010134 is a dual multiplexer with clocked 
o type latches. Each latch may be clocked 
separately by holding the common clock in the 
low state, and using the clock enable inputs for the 
clocking function. If the common clock is to be 
used to clock the latch, the clock enable(CE) 
inputs must be in the low state. In this mode, the 
enable inputs perform the function of controlling 
the common clock(Ce). 
The data select inputs determine which data input 
is enabled. A high(H) level on the AO input enables 

data input 012 and a 10w(L) level on the AO input 
enables data input 011. A high (H) level on the A 1 
input enables data input 022 and a 10w(L) level on 
the A1 input enables data input 021. Any change 
on the data input will be reflected at the outputs 
while the clock is low. The outputs are latched on 
the positive transition of the clock. While the 
clock is in the high state, a change in the 
information present at the data inputs will not 
affect the output information. 

.PIN ARRANGEMENT .FUNCTION TABLE 

• C A • D" D .. Q~"'I 

L L L x L 

L L H x H 

L H x L L 

L H x H H 

H x x x Q. 
Notes) x: Don't care. 

C-CE+Cc 

(Top View) 

.DC CHARACTERISTICS (VEE =-S.2V, Ta=-30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 25t - - 55 mA 

I D. Cc - - 290 1,. VIH- -0.810V 25t pA 
Input Current I A. CE - - 265 

IlL VIL - -1.850V 25t 0.5 - - pA 

V,.- -0.890V or VIL- -1. 890V -30t -1.060 - -0.890 

Von V,.- -0.810V or V,L- -1.850V 25t -0.960 - -0.810 V 

V,.- -0.700V or VIL- -1.825V 85t -0.890 - -0.700 
Output Voltage 

VIL- -1. 890V or V,.- -0.890V -30t -1.890 - -1.675 

VOL V'L- -1.850V or V,.- -0.810V 25t -1.850 - -1.650 V 

V'L- -1.825V or V,.- -0.700V 85t -1.825 - -1.615 

V,.A- -1.205V or V'LA- -1.500V -30t -1.080 - -
VOHA V,.A- -1.105V or VILA- -1.475V 25t -0.980 - - V 

Output Threshold V,.A- -1.035V or V'LA- -1. 440V 85t -0.910 - -
Voltage VILA- -1.500V or V,.A- -1.205V -30t - 1.655 

VOLA VILA- -1.475V or V,.A- -1.105V 25t - - -1.630 V 

VILA- -1.440V or V,.A- -1.035V 85t - - -1.595 
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---------------------------------------------------------------HD1m34 

.AC CHARACTERISTICS (VEE=-3.2V. Vee =+2.0V. Ta=2S"C) 

Item Symbol Input Output .. 
fPLH 

D Q. Q 
t"NL 

Propagation tnN 
Ce, CE Q. Q 

Delay Time tPHL 

tnN 
A Q. Q 

IPHL 

D Q. Q 
Setup Time In 

A Q. Q 

D Q, Q 
Hold Time " A Q. Q 

trLH 
RiselFall Time Q. Q 

trHL 

.SWITCHING TIME TEST CIRCUIT 

Data 
Input 

Veel = VCC2 

Va: 

Notes) 1. 50n termination to ground located in each 
scope channel input. All i.nput and output 
cables to the scope are equal lengths of 50n 
coaxial cable. 

2. Wire length should be <6.36mm 11/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Unused outputs connected to a 50n _istor to 
ground. 

4. tsu is the minimum time before the positive 
transition of the clock pulse that information 
must be present at the data. 

5. th is the minimum time after 'the positive 
transition of the clock pulse that information 
must remain unchanged at the data. 

Test Condition min typ max Unit 

1.0 - 3.3 ns 

1.0 - 3.3 ns 

1.0 - 5.7 ns 

1.0 - 5.7 ns 

1.0 - 4.6 ns 

1.0 - 4.6 ns 
RL-500 

- - 2.5 
ns 

- - 3.5 

- - 1.5 
ns 

- - 1.0 

1.5 - 3.5 ns 

1.5 - 3.5 ns 

~ 
+l.llV 

D 
+O.31V 

80% 

Q 20% 

,... _____ "'-------+I.llV 

D -A£tftJ_"J"_+0.31V 
_ +1.llV 

C 50% 

+0.31V 

Q _--J/ 
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HD10136 
Universal Hexadecimal Counter 

The H010136 is a high speed synchronous counter that can count 
up, count down, preset, or stop count at frequencies exceeding 
100MHz. The flexibility of this device allows the designer to use one 
basic counter for most applications, and the synchronous counter 
feature makes the H010136 suitable for either computers or 
instrumentation. 
Three control lines (51,52, and Carry In) determine the operation 
mode of the counter. Lines 51 and 52 determine one of four 
operations; preset (program), increment (count up), decrement 
(count down), or hold (stop count). Note that in the preset mode a 
clock pulse is necessary to load the counter, and the information 
present on the data inputs(DO, 01, 02, and 03) will be entered into 
the counter. Carry Out goes low on the terminal count, or when the 
counter is being preset. 
This device is not designed for use with gated clocks. Control is via 
51 and 52 . 

• FUNCTION SELECT TABLE .TRUTH TABLE 

5, 5, Operating Mode Input. 

L -L Preset (Program) 5, 5, D. 0, 0, 

L H Inerement (Count Up) L L L L H 

H L Deerement (Count Down) L H X X X 

H H Hold (Stop Count) L H X X X 

L H X x X 

L H X x X 

L H X X X 

H H X X X 

L L H H L 

H L X X X 

H L X X X 

H L X X X 

H L X X X 

Notes) 1. x: Don't care. 

0, 

H 

X 

X 

x 

X 

X 

X 

L 

X 

X 

X 

X 

.PIN ARRANGEMENT 

Q. Q, 

Q. Q. 

c::: C 

D. D. 

D, D, 

S. Co 

(Top View) 

Outputs 

Cin C Q. Q, Q. Q, Cout 

X t L L H H L 

L t H L H H H 

L t L H H H H 

L t H H H H L 

H L H H H H H 

H t H H H H H 

X t H H H H H 

X t H H L L L 

L t L H L L H 

L t H L L L H 

L t L L L L L 

L t H H H H H 

I. A t i. defined a •• eloek input transition from a low to • hip losie level . 
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------------------------------------------------------------HD1m36 

.BLOCK DIAGRAM 

5,0---___1--1 

5·0---n----L.__'!.-+--, 

c:: o----iH----, 

c~------_+~~--+_~--~~_+_r------~~_i_+--------~ 

D. Q. D, Q, D, Q. 

.DC CHARACTERISTICS (Vu:=-S.2V. Ta=-30-+8S'C) 

Item Symbol Test Condition min Iyp max Unit 

Supply Current lEE 25t - 120 150 mA 

D - - 220 

S2 - - 265 
[,H V'H- -0.810V 25t pA 

Input Current S., Cin - - 245 

C - - 290 

I'L Vn- -1.850V 25"C 0.5 - - pA 

V'H- -0.89OV or Vn- -1.890V -30t -1.060 - -0.890 

VOH V'H- -0.810V or Vn- -1.850V 25t -0.960 - -0.810 V 

V'H= -0.700V or Vn- -1.825V 85t -0.890 - -0.700 
Output Voltage 

V'L- -1.890V or V'H- -0.89OV -30t -1.890 - -1.675 

VOL Vn- -1.850V or V'H- -0.810V 25t -1.850 - -1.650 V 

V'L- -1.825V or V'H- -0.700V 85t -1.825 - -1.615 

V'HA- -1.205V or V'LA- -1.500V -30t -1.080 - -

VOH" V'HA- -1.105V or VnA- -1.475V 25t -0.980 - - V 

Output Threshold V'HA- -1.035V or V'LA- -1.440V sst -0.910 - -
Voltage V'LA- -1.500V or V'HA- -1.205V -30t - - -1.655 

VOLA VnA- -1.475V or V'HA- -1.105V 25t - - -1.630 V 

VnA- -1.440V or V'HA- -1.035V SSt - - -1.595 
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~~38----------------------------------------------------------

.AC CHARACTERISTICS (Vu=-3.2V, Vcc -+2.0V, Ta--30-+85°C) 

Item Symbol Input Output Test Condition min typ max Unit 

-30t 0.8 4.8 
bLII 25t 1.0 3.3 4.5 ns 

85t 1.4 - 5.0 
C Q 

-30t 0.8 4.8 -
bilL 25t 1.0 3.3 4.5 ns 

85t l.4 - 5.0 
-30t 2.0 - 10.9 

IrLH 25t 2.5 7.0 10.5 ns 
Pro_tion 85t 2.4 - 11.5 

Cout C 
-30t 2.0 - 10.9 Delay Time 

lpN' 25t 2.5 7.0 10.5 ns 

85t 2.4 - U.5 
-30t 1.6 - 7.4 

IPI .. " 25t 1.6 5.0 6.9 ns 

Cin Cout 
85t 1.9 7.5 

-30t 1.6 - 7.4 

'PHL 25t 1.6 5.0 6.9 ns 

85t 1.9 - 7.5 

1 .. (11) - 3.5 ns 
D. C Q - - 3.5 I .. (L) ns 

5 •• C Q - - 7.5 
Setup Time 25t 

7.5 52. C Q - -,. 
3.7 

ns 
Cin, C Q - -
C, Cin Q - -1.0 

RL-SOO 
-0.3 fIa(H) - - ns 

C, D Q - - -0.3 btL) ns 

C,5. Q - - -2.5 
Hold Time 25t 

-2.5 C. 5. Q - -
h 

-1.6 
ns 

C, Cin Q - -
Cin, C Q - - 3.1 

-30t 125 - -
Count 

25t 125 150 -
Count 

Up 
85t 125 

Frequeaey /'-- C Q 
-30t 

MHz 
125 -

Count 
25t 125 150 -

Down 
85t 125 - -

-30t 0.9 - 3.3 
C Cout 25t 1.1 2.0 3.3 

85t 1.1 3.5 
Rise Time tr£H 

-30t 3.3 
ns 

0.9 

C Q 25t 1.1 2.0 3.3 
85t 1.1 - 3.5 

-30t 0.9 - 3.3 
C Cout 25t 1.1 2.0 3.3 

85t 1.1 3.5 
Fan Time 'THL 

-30t 0.9 3.3 
ns -

C Q 25t 1.1 2.0 3.3 

85t 1.1 - 3.5 
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---------------------------------------------------------------HD1m36 

.SWITCHING TIME TEST CIRCUIT 

v .. 

c ... 

c:: Q. 

c 

D. Q, 

D, 
lnput Q, 

TPin D, 

D, Q, 

S, c::. 
S. 

Unit c: F 
IO.l~ 

v" 

v ... 

~,-

J 
TPout 

Co. 

c 

c 

C 50% ~
-rl.llV 

+O.31V 
tl'tH "'Hi 

Q 

.r----.--+ 1. llV 
c 

+O.31V 

----+l.lIV 
D. S 

'+-:''------ +(J.31V 

,,'----
Notes) 1. SOO termination to ground located in each 

scope channel input. All input and output 
cables to the scope are equal lengths of SOO 
coaxial cable. 

2. Wire length should be <6.35mm 11/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Unused outputs connected to a SOO resistor to 
ground. 

4. tsu is the minimum time before the positive 
transition of the clock pulse that information 
must present at the data. 

5. th is the minimum time after the positive 
transition of the clock pulse that information 
must remain unchanged at the data. 

Notes) 1. (a) is the mlOlmum time to wait after the 
cou nter has been enabled to clock it. 

2. (b) is the minimum time before the counter has 
been disabled that it may be clocked. 

3. (c) is the minimum time before the counter is 
enabled that a clock pulse may be applied with 
no effect on the state of the counter. 

4. (d) is the minimum time to wait after the 
counter is disabled that a clock pulse may be 
applied with no effect in the state of the 
counter. 

5. (b) and (c) may be negative numbers. 
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HD10145 
64·bit Register File 

The HD10145 is a 16 word x 4-bit RAM. Bit 
selection is achieved by means of a 4-bit address 
AO through A3. The active·low chip select allows 
memory expansion up to 32 words. The fast chip 
select access time allows memory expansion with· 
out affecting system performance. The operating 
mode of the RAM(CE input low) is controlled by 

the "'WE input. With WE low the chip is in the write 
mode· the output is low and the data present at 
On is stored at the selected address. 

.PlN ARRANGEMENT 

With WE high the chip is in the read mode· The 
data state at the selected memory location is 
presented non·inverted at an. 

.FUNCTION TABLE 

Inputs Output 
Mod. 

CE WE D Q 
Write "L." L L L L 

Write "H" L L H L 

Read L H x Q 
Disabled H X X L 

Note) x: Don't care . 

• DC CHARACTERISTICS (VEE --S.2V. Ta--30-+8S"C) 

Item Symbol Test Condition min typ max Unit 

Supply Current I .. 25t 120 150 mA 

CEo A 200 

IIH V'H- -0.810V D 25t - - 220 ",A Input Current 
WE - - 410 

11£ Vn- -1. 850V 25t 0.5 - - ",A 

V'H- -0.890V or Vn- -1.890V -30t -1.060 0.890 

VOH V'H- -0.810V or V,L- -1.850V 25t -0.960 - -0.810 V 

V'H- -0.100V or Vn - -1. 825V 85t -0.890 - -0.100 
Output Voltage 

V1/.- -1.890V or V'H- -0.890V -30t -1.890 - -1.615 

VOL V'L- -1.850V or V,H- -0.810V 25t -1.850 - -1.650 V 

Vn- -1. 825V or V'H- -0.100V 85t -1.825 - -1.615 

V'HA- -1.205V or V'LA- -1.500V -30t 1.080 

VOHA V'HA- -1.105V or VnA- -1.475V 25t -0.980 V 

Output Threshold V'HA- -1.035V or VnA- -1.440V 85t -0.910 - -
Voltage V'LA- -1.500V or V'HA- -1.205V -30t - - -1.655 

VOLA VnA - -1. 415V or V,HA - -1.105V 25t - - -1.630 V 

VnA- -1.440V or V'HA- -1.035V 85t - - -1.595 

76 • HITACHI 



---------------------------------------------------------------HD10145 

.AC CHARACTERISTICS (VEE =-3.2V, Vcc=+2.0V, Ta=2S·C) 

Item Symbol Input Output 

CE Q 
Access Time t, 

A Q 

D~WE Q 
Setup Time t •• CE~WE Q 

A~WE Q 

~WE Q 

Hold Time t. CE-WE Q 

A-WE Q 

Write Recovery Time tWR WE Q 

Write Pulse Width PWWE WE 

D-CE Q 
Setup Time tn WE-CE Q 

A-CE Q 

D-CE Q 
Hold Time t. WE-CE Q 

A-CE Q 

O!ip Enable Pulse Width PWCi CE 

Rise/Fan Time 
tnN 

Q 
hHL 

.SWITCHING TIME TEST CIRCUIT 

Unil c: f' 
v .. 

2. Chip Enable Strobe Mode 

A 

Din 

;::~~::< •. ~n~,::~:::j~ ,----

Test Condition min typ max Unit 

- 7.0 10 
ns 

- 10 15 

- 7.S 11 

- 11 16 ns 

- 3.5 6 

- 3.0 5 

- 3.0 5 ns 

- 3.5 5 

- 7.5 11 ns 
RL-500 

- 7.5 15 ns 

- 7.5 11 

- 11 16 ns 

- 3.0 5 

- 3.0 5 

- 3.0 5 ns 

- 3.0 5 

- 7.5 11 ns 

- 3.0 3.3 ns 

- 3.0 3.3 ns 

1. Write Timing-Write Strobe Mode 

Din----1hl 

tdA-WE)~===t...;;.;:l;::==~~~ 
wE------------~1 

DOul-------------------....J' 

3. Read Timing 

\.'--_ ....... t 
I 
I 

Q ,,11 l}--/, 

---------------, r---------
---------------~-----------
---------------4~~,~---------

Notes) 1. 500 termination to ground located in eech 
scope channel input. All input and output 
cebles to the scope are equal lengths of 500 
coaxial ceble. 

2. Wire length should be <6.35mm 11/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Unused outputs connected to a 500 resistor to 
ground • 
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HD10147 
128-word x 1-bit Random Access Memory 

The HD10147 is a fast 128-word xl-bit RAM_ Bit 
selection is achieved by means of a 7-bit address, 
AO through A6. The active-low chip selects and 
fast chip select access time allow easy memory 
expansion up to 512 words without affecting 
system performance. The operating mode ICE 

input low) is controlled by the WE input. With WE 
low the chip is in the write mode- the output is 
low and the data present at Dn is stroed at the 
selected address. With WE high the chip is in the 
read mode- the data state at the selected memory 
location;s presented non-inverted at Dout. 

.PlN ARRANGEMENT .BLOCK DIAGRAM 

(Top View) 

.FUNCTION TABLE 

Input 
Mode 

CE, CE, WE 

Write "L" L L L 

\\rite "H" L L L 

Read L L H 

H 'L x 
Disabled 

L H X 

Note) x: Don't care. 

78 

Din 

L 

H 

X 

x 

X 

Chip Enabl. ------, 

Chip Enabl. 

A, CE , CE, 

A, 
A, 

Addr.ss Lin.s A, 

Output 

Duut 

L 

L 

Q 

L 

L 

A. 
A, 
A, 

Oata Input Din 

R.ad/Writ. 
Enable ------~ 
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---------------------------------------------------------------HD1m47 

.DC CHARACTERISTICS (VEE =-S.2V. Ta=-30-+8S"C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 25'(; - 80 100 mA 

A. D. CE - - 35 
IiH V'H- -0.810V 25'(; pA 

WE - - 75 
Input Current 

A. WE -6.0 - 6.0 
III. VIL - -1. 850V 25'(; pA 

D. CE - - 6.0 

WE- -1.205V. CE- -1.500V -30'(; -1.060 - -0.890 

VOH WE- -1.105V. CE- -1.475V 25'(; -0.960 - -0.810 V 

Output Voltage 
WE- -1.035V. CE- -1.440V 85'(; -0.890 - -0.700 

WE- -1.205V. CE- -1.500V -30'(; -1.890 - -1.675 

VOL WE- -1.105V. CE- -1:475V 25'(; -1.850 - -1.650 V 

WE- -1.035V. CE- -1.440V 85"(; -1.825 - -1.615 

WE- -1.205V. CE- -!.500V -30"(; -1.080 - -

VOHA WE- -1.l05V. CE- -1.475V 25'(; -0.980 - - V 

Output Threshold WE- -1.035V. CE- -1.440V 85'(; -0.910 - -

Voltage CEI or CE.- -1.205V -30'(; - - -1.655 

VOLA CEI or CE.--1.105V 25"(; - - -1.630 V 

CEI or CE.- -1.035V 85"(; - - -1.595 

.AC CHARACTERISTICS (VEE =-3.2V. Vcc =+2.0V. Ta=2S"C) 

Item Symbol Input Output Test Condition min typ max Unit 

CE Q - - 8.0 

Access 'Time I. A. Q - 10 12 ns 

Ao Q - 9 \ 10 

D ..... WE Q 1.0 - -

i CE ..... WE Q 1.0 - -
:£ Setup Time I .. ns 

A ...... WE Q 3.0 - -
.g 

A ...... WE Q RL-500 4.0 - -
~ 
.~' D ..... WE Q 1.0 - -
~ Hold Time to CE ..... WE Q 1.0 - - ns 

A ..... WE Q 3.0 - -
W rite Recovery Time IWR WE Q - - 8.0 ns 

Write PuIs. Width fwdu) WE Q - - 8.0 n. 

Rise Time I1£N - 2.0 - ns 
Q 

1.0 Fall Time trHL - - ns 
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HD10147-------------------------------------------------------------

.SWITCHING TINE TEST CIRCUIT 

Input 

v .. 

Cuax 

Unit 
C:F 

Vn'I=Vrl':! 

Coa.x 

A, CE I CE, 

A, 

A, 
A, 
A, 
A, 
A. 

Dout TPout 

Din 

l'l.ll' 

1. Chip Enable Access Time 

2. Address Access Time 

Add~-IA=-1--,--------

Do., JI(,, _________ _ 

3. Write Strobe Mode 

.-\ddress 

I 
Chip Enable i 

I 
Din i 

I 
I __ I 

W,I" EOObl'1 

Do., I 
1--1. 
I 

Notesl 1. 50n termination to ground located in each scope channel input. 
All input and output cables to the scope are equal lengths of 
50n coaxial cable. 

2. Wire length should be <6.35mm (1/4 inchl from TPin to input 
pin and TPout to output pin. 

3. Unused outputs connected to a 50n resistor to ground. 
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HD10148 
64-bit Random Access Memory 

The HD1D148 is a fast 64-word ~ 1-bit RAM. Bit 
selection is achieved by means of a 6-bit address, 
AD through A5. The active low chip selects and 
fast chip select access time allow easy memory 
expansion up to 256 words without affecting 
system performance. The operating mode ICE 

.PlN ARRANGEMENT 

(Top View) 

.FUNCTION TABLE 

Mode 

Write "L" 

Write "H" 

Read 

Disabled 

x : Don't care. 
CE-CE.+CE, 

CE 
L 

L 

L 

H 

Inputs Output 

WE Din Dout 

L L L 

L H L 

H X Q 

X X L 

inputs low) is controlled by the WE input With 
WE low the chip is in the write mode· The output 
is low and the data present at Din is stored at the 
selected address. With WE high the chip is in the 
read mode- the data state at the selected memory 
location is presented non-inverted at Dout . 

• BLOCK DIAGRAM 

Acidress Inpun: 

A. A. 

Ol1a Out 

Vata In 0-------1 
¥iEo-------I 

.DC CHARACTERISTICS (VEE=-5.2V. Ta=-30-+S5'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 2S'C - 80 130 mA 

I A - - 265 
I,. Vi. - -0. 810V 2S'C }fA 

Input Current I ~ - - 50 

IlL ViL--1.8S0V 2S'C 0.5 - - }fA 

Vi.- -0.890V -30'C -1.060 0.890 

VON Vi.--0.810V 2S'C -0,960 - -0.810 V 

V,.--0.1ooV 8S'C -0.890 - -0.100 
Output Voltage 

V,.- -0.890V -30'C -1.890 1.615 

VOL V,.--0.810V 2S'C -1.850 - -1.650 V 

V,H--0.1OOV 8S'C -1.825 - -1.615 

V,HA - -1. 20SV 30'C 1.080 

VOIiA ViHA - -1.10SV 2S'C -0.980 - - V 

Output Threshold ViHA - -1.03SV 8S'C -0.910 - -
Voltage ViLA - -1. 500V -30'C 1.655 

VOLA ViLA--1.41SV 25'C - - -1.630 V 

ViLA - -1.440V 8S'C - - -1.595 
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HD1~48------------------------------------------------------------

.AC CHARACTERISTICS (VEE--3.2V. Vcc=+2.0V. Ta=2S"C) 

Item Symbol Input Output 

CE Dout 
Access Time IA 

A Dout 

WE Dout 
Pul.e Width I. 

CE Dout 

~ 
Din-WE Dout ..., 

" Setup Time In CE-WE Dout ::;; 

11 A-WE Dout 
" !:: 

til WE-Din Dout 

!l 
Hold Time h WE-CE Dout 

~ 
WE-A Dout 

• SWITCHING TIME TEST CIRCUIT 

v" 
? 
I 

," .. ~ 

: 

ro -
,0 

I 

0-

0 

0 

0 

A, CE, CE, 

A, 
A, 

Input@-d--o 0 

TPin 

A, 

A, Dout I---I---=T-=-'Pout 
A, 

l:-
Din 

Unit C: F 

Notesl 1. 500 termination to ground located in each 
scope channel input. All input and output 
cables to the scope are equal lengths of 500 
coaxial cable. 

2. Wire length should be <6.35mm (1/4 inchl 
from TPin to input pin and TPout to output 
pin. 

3. Unused outputs connected to a 50n resistor 
to ground. 

Test Condition min typ max Unit 

- - 12 
ns 

- - 15 

- - 10 
ns 

- - 13 

- - 0 
RL-500 

- - 3 ns 

- - 5 

- - 3 

- - 0 ns 

- - 3 

1. Chip Enable Access Time 

~ __ i-_IA~ [.-IAI ,_ _ 
DOU:;t'-___ ~/ 

2. Address Access Time 

::~-IA-==:;lc-----------------------

3. Write Strobe Mode 
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HD10160--------------------
12· bit Parity Generator/Checker 

The HD10160 consists of nine Exclusive·OR gates 
in a single package, internally connected to 
provide odd parity checking or generation, Output 
goes high when an odd number of inputs are high, 

Unconnected inputs are pulled to low logic levels 
allowing parity detection and generation for less 
than 12 bits. 

• PIN ARRANGEMENT • FUNCTION TABLE 

Inputs Output 

Sum of High Level Inputs y 

Even L 

Odd H 

(Top View) 

.DC CHARACTERISTICS (VEE- -5,2V. Ta= -30-+85"C) 

Item Symbol Test Condition min typ max Unit 

Supply IE. B,C,F,G,J, K--O.810V 2S'C Current - 62 . 78 mA 

I A,D,E,H, I, L - - 265 
Input IIH VIH--O.810V 2S'C fAA I B,C,F,G,J, K - - 220 
Current 

IlL VIL=-1.8S0V 2S'C 0.5 - - fAA 

Each one input - -0.890V, Other inputs = -1. 890V -30'C -1.060 - -0.890 

VOH Each one input - -O.810V, Other inputs - -1. 850V 25'C -0.960 - -0.810 V 

Output Each one input = - O. 700V, Other inputs - -1. 825V 85'C -0.890 - -0.700 

Voltage All inputs - -I .890V -30'C -1.890 - -1.675 

VOL All inputs - -1. 850V 25'C -1.850 - -1.650 V 

All inputs - -1. 825V 85'C -1.825 - -1.615 

Each one input - -1. 205V, Other inputs - -1. 890V -30'C -1.080 - -
VO HA Each one input - -1.105V, Other inputs - -1. 850V 25'C -0.980 - - V 

Output 
Each one input - -I. 035V, Other inputs - -1. 825V 8S'C -0.910 - -

Threshold 
Other inputs - - i . 890V Each one input - -1. SOOV, -30'C - - -1.655 

Voltage 
VOLA Each one input - -1.415V, Other inputs - -1. 850V 25'C - - -1.630 V 

Each one input - -1. 440V, Other inputs - -1. 825V 8S'C - - -1.595 
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HD1meo------------------------------------------------------------

.AC CHARACTERISTICS (VEE- -3.2V, Vcc - +2.0V, Ta= -30-+8S'C) 

Item Symbol Test Condition 

tPLH 

Propagation 

Delay Time 

tPHL 

RL -500 

tTLN 

Ris.IFall Time 

tTNL 

• SWITCHING TIME TEST CIRCUIT 

Input 

v .. 

i_x 

TPin 
A 

C>--<) B 
+0.31V 

C 

D 

E 

F 

G 

H 

v ••. 
v •• 

Coax 

v •• 

y 
TPout v .. 

min typ max Unit 

-30t 1.8 - 8.1 

25t 2.0 5.0 7.5 ns 

85t 2.0 - 8.0 

-30t 1.8 - 8.1 

25t 2.0 5.0 7.5 ns 

85t 2.0 - 8.0 

-30t 1.1 - 3.5 

25t 1.1 2.0 3.3 ns 

85t 1.0 - 3.5 

-30t 1.1 - 3.5 

25t 1.1 2.0 3.3 ns 

85'C 1.0 - 3.5 

+1.llV 

+0.31V 

J 

K 

L 

Notes) 1. 50n termination to ground loceted in eech 

I 0.1" 

- Unit c: F 
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scope channel input. All input and output 
cables to the scope are equal lengths of 50n 
coaxial cable. 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Unused outputs connected to a 50n resistor to 
ground. 



HD10161 
Binary to 1· B Decoder (low) 

The HD10161 is designed to decode a three bit 
input word to a one of eight line output. The 
selected output will be low while all other outputs 
will be high. The enable inputs, when either or 
both are high, force all outputs high. The 

• PIN ARRANGEMENT 

(Top View) 

HD10161 is a true parallel decoder. 
No series gating is used internally, eliminating 
unequal delay time found in other decoders. This 
design provides the identical 4ns delay from any 
address or enable input to any output . 

• FUNCTION TABLE 

Enable 
Inputs Outputs 

Inpuls 

E. E. C B A Q. Q. Q. Q, Q. Q. Q. Q. 
L L L L L L H H H H H H H 

L L L L H H L H H H H H H 

L L L H L H H L H H H H H 

L L L H H H H H L H H H H 

L L H L L H H H H L H II H 

L L H L H H H H H H L H H 

L L H H L H H H H H H L H 

L L H H H H H H H H H H L 

H 'X X X X H A H H H H H H 

X H X X X H H H H H li H H 

x : Don't Care 
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HD10161---------------------------------------------------------------

• DC CHARACTERISTICS (VEE = - S. 2V, Ta= - 30- + 8S'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current I .. All inputs- -0.810V 25t - 61 76 rnA 

IIH V'H- -0.810V 25t 
Input Current 

- - 220 fJA 

I" V,,- -1.850V 25t 0.5 - - fJA 

V'H- -0.890V or V,,- -1.890V -30t -1.060 - -0.890 

VOH V'H- -0.810V or V,,- -1.850V 25t -0.960 - -0.810 V 

V'H- -0. 700V or V'L- -1.825V 85t -0.890 - -0.700 
Output Voltage 

V,,- -1.890V or V'H- -0.890V -30t -1.890 - -1.675 

VOL V".- -1.850V or V'H- -0.810V 25t -1.850 - -1.650 V 

V,,- -1.825V or V'H- -0.700V 85t -1.825 - -1.615 

V'H'- -1.205V or V".- -1.500V -30t -1.080 - -

VOHA V'H'- -1.105V or V'LA- -1.475V 25t -0.980 - - V 

Output Threshold V'H'- -1.035V or Vrr..--1.440V 85t -0.910 - -

Voltage V'L'- -1. 500V or V'H'- -1.205V -30t - - -1.655 

VOLA V'LA- -1.475V or V'H'- -1.105V 25t - - -1.630 V 

V'LA- -1. 440V or V'H'- -1.035V 85t - - -1.595 

.AC CHARACTERISTICS (VEE=-3.2V, Vcc =+2.0V, Ta=-30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

-30t 1.5 - 6.2 

tPLN 25t 1.5 4.0 6.0 n. 

Propagation 85t 1.5 - 6.4 

Delay Time -30t 1.5 - 6.2 

tPHL 25t 1.5 4.0 6.0 ns 

RL-500 85t 1.5 - 6.4 

-30t 1.0 - 3.3 

tTLN 25t 1.1 2.0 3.3 ns 

85t 1.1 - 3.5 
Rise/Fall Time 

-30t 1.0 - 3.3 

tTNt 25t 1.1 2.0 3.3 n. 

85t 1.1 - 3.5 
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-------------------------------------------------------------HD10161 

• SWITCHING TIME TEST CIRCUIT 

Input 

v .• Vee! =VCC2 VG\oI 

25Jl'J +0.1# Coax 

~. 

~, 

A 

TPout 
C 

If. 0.1# 1 + Unh C, F 

+l.llV 

v,. 
+0.31V 

v ... 

Notes) 1. 50n termination to ground located in each 
scope channel input. All input and output 
cables to the scope are equal lengths of son 
coaxial cable. . 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Unusad outputs connected to a son resistor to 
ground. 
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HD10162 
Binary to 1-8 Decoder (high) 

The HD10162 is designed to convert three lines of 
input data to a one-of-eight output. The selected 
output will be high while all other outputs are low. 
The enable inputs, when either or both are high, 
force all outputs low. The HD10162 is a true 
parallel decoder. No series gating is used internally, 

• PIN ARRANGEMENT 

(Top View) 

• BLOCK DIAGRAM 

£. 

£. 
Q. 

Q. 

Q, 

A 

Q. 

Q. 

B 

Q. 

Q, 

C Q, 

eliminating unequal delay times found in other 
decoders. This device is ideally suited for demulti
plexer applications. One of the two enable inputs 
is used as the data input, while the other is used as 
a data enable input. 

• FUNCTION TABLE 

Enable 
Inputs Outputs 

Inputs 

Eo E. C B A Qo Q. Q, Q. Q. Qs Q. Q, 

L L L L L H L L L L L L L 

L L L L H L H L L L L L L 

L L L H L L L H L L L L L 

L L L H H L L L H L L L L 

L L H L L L L L L H L L L 

L L H L H L L L L L H L L 

L L H H L L L L L L L H L 

L L H H H L L L L L L L H 

H X X X X L L L L L L L L 

X H X X X L L L L L L L L 

x : Don't Care 
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---------------------------------------------------------------HD10162 

• DC CHARACTERISTICS (VEE - -S.2V, Ta= -30- +8S"C) 

Item Symbo~ Test Condition min typ max Unit 

Supply Current lEE 25"C - 61 16 rnA 

Input Current 
I,H V'H- -0.810V 25"C - - 220 pA 

IlL VIL- -1.850V 25"C 0.5 - - pA 

V'H- -0.890V or VIL- -1.89OV -30"C -1.060 - -0.890 

VOH V'H- -0.810V or V'L- -1.850V 25"C -0.960 - -0.810 V 

V'H- -0.100V or VIL- -1.825V 85"C -0.890 - -0.100 
Output Voltage 

VIL- -1.89OV or V'H- -0.89OV -30"C -1.890 - -1.615 

VOL V'L- -1.850V or V'H- -0.810V 25"C -1.850 - -1.650 V 

V'L- -1. 825V or V'H- -0.100V 85"C -1.825 - -1.615 

V'HA- -1.205V or V,LA- -1.500V -30"C -1.080 - -
VOHA V'HA- -1.105V or VILA- -1.415V 25"C -0.980 - - V 

Output Threshold V'HA- -1.035V or V,LA- -1.440V 85"C -0.910 - -
Voltage V,LA- -1.500V or V'HA- -1.205V -30"C - - -1.655 

VOLA V'LA- -1.415V or V'HA- -1.105V 25"C - - -1.630 V 

VILA- -1. 440V or V'HA- -1.035V 85"C - - -1.595 

• AC CHARACTERISTICS (VEE = - 3. 2V, Vee = + 2. OV, Ta- - 30- + 8S"C') 

Item Symbol Test Condition min typ max Unit 

-30"C 1.5 - 6.2 

tPLH 25"C 1.5 4.0 6.0 ns 

Propagation 85"C 1.5 - 6.4 

Delay Time -30"C 1.5 - 6.2 

tPHL 25"C 1.5 4.0 6.0 ns 

R.-500 85"C 1.5 - 6.4 

-30"C 1.0 - 3.3 

trLH 25"C 1.1 2.0 3.3 ns 

Rise/Fall Time 
85"C 1.1 - 3.5 

-30"C 1.0 - 3.3 

trHL 25"C 1.1 2.0 3.3 ns 

85"C 1.1 - 3.5 
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HD10162-----------------------------------------------------------

• SWITCHING TIME TEST CIRCUIT 

Input 

v ... 

Coax 25"r ro. I " 

TPin 
Q. 

E. Q. 

E. Q, 

Q, 
A 

Q. 
TPout 

B Q. 

C Q. 

Q, 

1_ 0.1" 

Unit C: F 

v,. J. ,------- +l.IlV 

500c%_~--'--_ 
--.-- +O.3IV 

tPHL 

v •• 

Notes) 1. 50n termination to ground located in each 
scope channel input. All input and output 
cables to the scope are equal lengths of 50n 
coaxial cable. 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Unused outputs connected to a 50n resistor to 
ground. 
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HD10164--------------------
8 line Multiplexer 

The HD10164 can be used whenever data multi· 
plexing or parallel to serial conversion is desirable. 
Full parallel gating permits equal delays through 
any data path. The output of the HD10164 
incorporates a buffer gate with eight data inputs 

• PIN ARRANGEMENT 

(Top View) 

• BLOCK DIAGRAM .--

) A 

-
B ) 
~ 

c 2 -
Enable 

x, 

x. 

x. 

x. 

x. 

x. 

x. 

x, 

and an enable. A high level on the enable forces 
the output low. The HD10164 can be connected 
directly to a data bus, due to its open emitter 
output and output enable. 

.FUNCTION TABLE 

Enable 
Address Inputs 

Z 
C B A 

L L L L X. 

L L L H X, 

L L H L X, 

L L H H X. 

L H L L X. 

L H L H X. 

L H H L X. 

L H H H X, 

H X X X L 

x : Don't Care 

,-r::r- J 

J 
z 

:r-) 
-

,-B ) t'-l-

t'- B ) 
i 7 
"1 :; 

~ ~ -; 
L-:i-:; 
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HD1m64---------------------------------------------------------------

.DC CHARACTERISTICS (VEE=-S.2V. Ta--30-+8S"C) 

Item Symbol Test Condition min typ max Unit 

Supply Current / .. 25t - 60 75 mA 

Input Current 
/'N V'N- -0.810V 25t - - 265 . pA 

Ill. V,,- -1.850V 25t 0.5 - - pA 

V'N- -0.890V or V'L- -1.890V -30t -1.060 - -0.890 

VON V'H- -0.810V or V'L- -1.850V 25t -0.960 - -0.810 V 

V'H- -0.700V or V,,- -1.825V 85t -0.890 - -0.700 
Output Voltage 

V,,- -1.890V or V'H- -O.890V -30t -1.890 - -1.675 

VOL V,,- -1.850V or V'N- -0.810V 25t -1.850 - -1.650 V 

V'L= -1.825V or V'H- -0.100V 85t -1.825 - -1.615 

V'HA= -1.205V or V"A- -1.500V -lOt -1.080 - -

VOHA V'HA= -1.105V or V'LA- -1. 475V 25t -0.980 - - V 

Output Threshold V'HA- -1.035V or V,LA- -1. 440V 85t -0.910 - -

Voltage V'LA- -1.500V or V'HA= -1.205V -30t - - -1.655 

VOL. A V"A- -1.475V or V'NA- -1.105V 25t - - -1.630 V 

V'LA- -1.440V or V'HA- -1.035V 85t - - -1.595 

• AC CHARACTERISTICS (VEE- -3.2V. Vee = +2.0V. Ta= -30-+8S"C) 

Item Symbol Input' Output Test Condition min typ max Unit 

-30t 1.5 - 4.7 

tPLH 25t 1.5 3.0 4.5 ns 

85t 1.6 - 4.8 
data Z 

-30t 1.5 - 4.7 

'PHL 25t 1.5 3.0 4.5 ns 

85t 1.6 - 4.8 

-30"(; 1.9 - 6.3 

,pLH 25t 2.0 4.0 6.0 as 

Propagation 85t 2.2 - 6.5 
address Z 

Delay Time -lOt 1.9 - 6.3 

tPHL 25t 2.0 4.0 6.0 ftS 

RL-500 85t 2.2 - 6.5 

-30t 0.9 - 3.3 

tPLH 25t 1.0 2.0 2.9 ftS 

85t 1.0 - 3.1 
Enable Z 

-30t 0.9 - 3.3 

tPHL 25t 1.0 2.0 2.9 ns 

85t 1.0 - 3.1 

-30t 0.9 - 3.3 

tT1.H 25t 1.1 2.0 3.3 ns 

85t 1.2 - 3.6 
RiselFall Time Z 

-30t 0.9 - 3.3 

trHL 25t 1.1 2.0 3.3 na 

85t 1.2 - 3.6 
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---------------------------------------------------------------HD1~84 

• SWITCHING TIME TEST CIRCUIT 

Input 

v" Vecl -Vea v ••• 

25 11:[: :[:°.111 Coax 

A 

B 

C 
Eiiibj"; 

X. 

X. 
Z 

X. TP.u. 

r O.11I 

. Unit C: F 

v" 

v ... 

Notes) 1. 50n termination to ground located in each 
scope channel input. All input and output 
cables to the scope are equal langths of 50n 
coaxial cable. 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Unused outputs connected in a 50n resistor to 
ground . 
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HD10174 
Dual 4 to 1 Multiplexers 

• PIN ARRANGEMENT 

(Top View) 

• BLOCK DIAGRAM 

x. 

x. 

x. 

X. 

A 

B 

~ 

Y. 

Y. 

Y. 

Y. 

94 

• FUNCTION TABLE 

Enable Address Inputs Outputs 

Enable B A Z W 

H x x L L 

L L L X, y, 

L L H X, Y, 

L H L X. y, 

L H H X. Y. 

x : Don't Care 

z 

W 
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---------------------------------------------------------------HD10174 

.DC CHARACTERISTICS (VE£= -S.2V, Ta= -30- +8S"C) 

Item Symbol T4'!'t Condition min typ max Unit 

Supply Current lEE 25t: - 58 73 mA 

I Data - - 220 
I,. V'H- -0.810V 25t: pA 

Input Current I Enable - - 330 

IlL VIL- -1.850V 25t: 0.5 - - pA 

V'H- -0.890V or VIL- -1.890V -30t: -1.060 - -0.890 

VOH V'H- -0.810V or VIL- -1.850V 25t: -0.960 - -0.810 V 

V'H- -0. 700V or VIL- -1.825V 85t: -0.890 - -0.700 
Output Voltage 

VIL- -1.89OV or V'H- -0.890V -30t: -1.890 - -1.675 

VOL V'L- -1.850V or V'H- -0.810V 25t: -1.850 - -1.650 V 

V'L- -1.825V or V'H- -·0.700V 85t: -1.825 - -1.615 

V'HA- -1.205V or V,u- -1.500V -30t: -1.080 - -

VOHA V'HA- -1.105V or V,u- -1.475V 25t: -0.980 - - V 

Output Threshold V'HA- -1.035V or VILA- -1.440V 85t: -0.910 - -

Voltage V,u- -1.500V or V'HA- -1.205V -30t: - - -1.655 

VOLA V,u- -1.475V or V'HA- -1.105V 25t: - - -1.630 V 

VILA- -1. 440V or V'HA- -1.035V 85t: - - -1.595 

• AC CHARACTERISTICS (VE£= -3.2V, Vee = +2.0V, Ta- -30- +8S"C.) 

Item Symbol Input Output Test Condition min typ max Unit 

-30t: 1.4 - 4.8 

tPLH 25t: 1.5 3.5 4.5 ns 

85t: 1.4 - 4.8 
Data Z. W 

-30t: 1.4 - 4.8 

bHL 25t: 1.5 3.5 4.5 ns 

85t: 1.4 - 4.8 

-30t: 1.9 - 6.4 

trLH 25t: 2.0 5.0 6.0 ns 

Propagation 85t: 2.1 - 6.4 
Address Z, W 

Delay Time -30t: 1.9 - 6.4 

tPHL 25t: 2.0 5.0 6.0 ns 

RL-500 85t: 2.1 - 6.4 

-30t: 1.0 - 3.1 

tPLH 25t: 1.0 2.0 2.9 ns 

85t: 0.9 - 3.2 
Enable Z. W 

-30t: 1.0 - 3.1 

'PHL 25t: 1.0 2.0 2.9 ns 

85t: 0.9 - 3.2 

-30t: 1.0 - 3.4 

Rise Time trLH 25t: 1.1 2.0 3.3 ns 

85t: 1.1 - 3.6 
Z. W 

-30t: 1.0 - 3.4 

Fall Time hHL 25t: 1.1 2.0 3.3 ns 

85t: 1.1 - 3.6 
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HD1~74------------------------------------------------------------

• SWITCHING TIME TEST CIRCUIT 

v •• Vee. = Vea v ... 

Coax 25~+ JO.l~ Coax 

X. 

X. 

X. Z 

X. 

A 
Input B 

TPin En&hle 
TP out 

Y. 

Y. W 

Y. 
Y. 

Uni' C: F 

+O.l~ 

+l.llV 

v .• '-___ .L-+-______ +O.31V 

v ... 

v ... 

Notesl 1. 50.11 termination to ground located in each 
8COp8 Channel input. All Input and output 
cables '0 the scope ara equal lengths of 50.11 
coaxial cable. 

2. Wira length should be <6.35mm 11/4 inchl 
from TPin to input pin TPout to output pin. 

3. Unused outputs connected to a 50.11 resistor to 
ground. ' 
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HD10175 
Quintuple Latches 

The HD10175 is a high speed, low power quint 
latch. It features five D type latches with common 
reset and a common two·input clock. Data is 
transferred on the negative edge of the clock and 

latched on the positive edge. The two clock inputs 
are "OR"ed together. 
Any change on the data input will be reflected at 

• PIN ARRANGEMENT • FUNCTION TABLE 

0 Co Cl Reset 

L L L L 

H L L L 

X H X L 

X X H L 

X H X H 

X X H H 

x : Don't Care 

(Top View) 

the outputs while the clock is low. The outputs are 
latches on the positive transition of the clock. 
While the clock is in the high state, a change in the 
information present at the data inputs will not 
affect the output information. The reset input is 
enabled only when the clock is in the high state. 

• BLOCK DIAGRAM 

QUI 0,0--------1 Q, 

L 

H 

Q. 

Q. O •. C>-----+-+--I 
L 

L 

O,o-----I-t--I Q, 

0,Q------t--t-""""1 Q, 

Q • 

• DC CHARACTERISTICS (VEE =-5.2V, Ta=-30-+85'C) Reset o------...... -~ 
Item Symbol Test Condition min typ max Unit 

Supply Current I.E 2S'C 78 97 rnA 

I Clock, Data - - 290 
IIH VIH- -O.810V 

1 
25'C pA 

Input Current Reset - - 650 

I" V,,--1.8S0V 25'C 0.5 - - pA 

VIH- -0.890V, V,,--1.890V -30'C -1.060 - 0.890 

VO H VIH --0.810V, V,,- -1.8S0V 2S'C -0.960 - -0.810 V 

VIH--0.700V, V,,--1.82SV 85'C -0.890 - -0.700 
Output Voltage 

V,,--1.890V, VIH - -0.890V -30"C -1.890 - -1.675 

VOL V,,--1.8S0V, VIH - -0.810V 2S'C -1.850 - -1.650 V 

V,,--1.82SV, VIH - -0. 700V 85'C -1.825 - -1.615 

VIHA --1.205V -30'C -LOBO - -

VOHA VIHA - -1.10SV 2S"C -0.980 - - V 

Output Threshold VIH,--1.03SV 8S'C -0.910 - -

Voltage V", - -1. 500V -30'C - - -1.655 

VOLA V",--1.47SV 25'C - - -1.630 V 

V",--1.440V 8S'C - - -1.595 
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HD10175---------------------------------------------------------------

.AC CHARACTERISTICS (VEE =-3.2V. Vcc=+2.0V. Ta=-30-+8S'C) 

Item Symbol Input Output 

tPLH 

Data Q 

tPHI. 

Propagation 
tPLH 

Delay Time 

Clock Q 

tPHL 

tPHL Reset Q 

Setup Time t .. 
D-C Q 

Hold Time t. 

tTLH 

Rise/Fall Time Q 

tTHL 

• SWITCHING TIME TEST CIRCUIT 

VeCi = VCC2 

V .. VU1 

25,ul 1°01
,1.1 

Coax 

0, 
Q, 

0, 

0, Q, 

D. 
Input Q. 

D. 

C, Q. 

C, 
Q. 

Roesel 

98 

Test Condition min typ max Unit 

RL-SOn 

Notes} 

1. Reset 

-30'C 1.0 - 3.6 

2S'C 1.0 - 3.5 ns 

8S'C 1.0 -- 3.6 

-30'C 1.0 - 3.6 

2S'C 1.0 - 3.5 ns 

8S'C 1.0 - 3.6 

-30'C 1.0 - 4.7 

2S'C 1.0 - 4.3 ns 

8S'C 1.0 - 4.4 

-30'C 1.0 - 4.7 

2S'C 1.0 - 4.3 ns 

8S'C 1.0 - 4.4 

-30'C 0.9 - 4.0 

2S'C 1.0 - 3.9 ns 

8S'C 1.0 - 4.2 

2S'C - - 2.5 ns 

2S'C - - 1.5 ns 

-30'C 1.0 - 3.6 

2S'C 1.1 - 3.5 ns 

8S'C 1.1 - 3.7 

-30'C 1.0 - 3.6 

2S'C 1.1 - 3.5 ns 

8S'C 1.1 - 3.7 

1, 50n termination to ground located in each 
scope channel input, All input and output 
cables to the scope are equal lengths of 50n 
coaxial cable. 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin, 

3, Unused outputs connected to a 50n resistor to 
ground, 

CI"k ~ \ /r----- +I.llV 

~--"---- +O.3IV 

Reset 
+.l.llV 

+O.3JV 

Output 
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------------------------------------------------------------HD1~75 

2. Data 

,....--...... ,..------ +1.llV 

Data 

'---- +0.31V 

Output 

tTLH 

4. Setup and Hold 

Clock 

+l.llV 

-J' ,,-F- +0.31V 

+I.llV 

50% 
______ -"~ _______ +0.31V 

3. Clock 

Notes) 

,---.-- + I.llV 

+0.31V 

+1.llV 

'-0 ..... _-- +0.31V 

1. tsu is minimum time before the positive transi
tion of the clock pulse that information must 
be present at the data. 

2. th is the minimum time after the positive 
transition of the clock pulse that information 
must remain unchanged at the data. 
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HD10179--------------------
Look-Ahead Carry Block 

The HD10179 is a high speed,low power, standard 
ECl complex function that is designed to perform 
the look-ahead carry function, This device can be 
used with the HD10181 4-unit AlU directly, or 
with the HD10180 dual arithmetic unit in any 
computer, instrumentation or digital communica
tion application requiring high speed arithmetic 
operation on long words, 

• PIN ARRANGEMENT 

• BLOCK DIAGRAM 

G,O,-------I 

c,oJt_c 
'Wts=>-----pc 

G,o'---+H-+I--J 

p,o,----Hf-++--, ..... 
G.O)---W-L~-J._~---_;::=i 

(Top View) 

• DC CHARACTERISTICS (VEE = - S, 2V. Ta= - 30'-" + 8S'C ) 

Item Symbol Test Condition min typ msx Unit 

Supply Current IE< 25'C - 58 72 mA 

G •• G,. Co - - 270 

G, • G, - - 225 

I,. V,.--0.810V P,. p, 25'C - - 440 JlA 
Input Current 

P. - - 395 

P. - - 355 

IlL VIL--1.850V 25'C 0.5 - - JlA 

VI.--0.890Vor VIL --1.890V -30'C -1.060 - -0.890 

VON V,.--O.810Vor VIL --1.SS0V 25'C -0.960 - -0.810 V 

V,.--0.7ooV or VIL --1.825V SS'C -0.890 - -0.700 
Output Voltage 

VIL--1.890Vor V,.--0.890V -30'C -1.890 - -1.675 

VOL VIL =-1.850V or V,.--0.810V 25'C -1.850 - -1.650 V 

VIL --1.825Vor V,.=-0.7ooV 85'C -1.825 - -1.615 

V/~A--1.205V or VILA --1.5OOV -30'C -1.080 - -
VOHA V,•A --1.105Vor VILA --1.475V 25'C -0.960 - - V 

Output Threshold V,.A - -1.035V or V'LA - -1. 440V 85'C -0.910 - -
Voltage VILA - -1.500V or V,• A - -1.205V -30'C - - -1.655 

VOLA V,LA - -1.475V or V,• A - -1.105V 25'C - - -1.630 V 

VILA --1.440Vor V,• A--1.035V 85'C - - -1.595 
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------------------------------------------------------------HD1m79 

.AC CHARACTERISTICS (Vu=-3.2V. Vcc-+2.0V. Ta-2S'C) 

Item Symbol Input Output Test Condi tion min typ max Unit 

tPLH 1.0 - 5.5 
G, ellH 

'''NL 1.0 - 5.5 

tPl.N 1.0 - 5.5 
Cn c.+. 

'''Nt. 1.0 - 5.5 

Propagation 'Pl.H 1.0 - 5.5 
G, Go RL -50n n' 

Delay Time 'PHt. 1.0 - 5.5 

'Pl.H 1.0 - 5.5 
P, c. .. 

'PHt. 1.0 - 5.5 

'Pl.H 1.0 - 3.5 
P, Po 

'PHt. 1.0 - 3.5 

Rise Time tTLN 1.1 - 3.5 n. 
Cn Cn+2 

Fall Time ITHL 1.1 - 3.5 n. 

• SWITCHING TIME TEST CIRCUIT 

v •• 

Coax 25"r 
Input C. 

TPin 
P. 

P. C.t l 

P. c.+. 
P. 

G. 
Gc 

G. Pc 
0-- G. 

G. 

1 rO.1" 

Coax 

TPout 
E 1 ... 

+l.l1V 

+O.31V 

VM • 

Notes) 1. 1i00 termination to ground located in each 
scope channel input. All input and output 
cables to the scope are equal lengths of 1i00 
coaxial cable. 

2. Wire length should be <6.35mm (114 inch) 
from TPin to input pin and TPout to output 
pin. 

3. Unused outputs connected to a 1i00 resistor to 
ground • 
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HD10180 
Dual 2-bit Adders/Subtractors 

The HD1 0180 is a high speed, low power, general
purpose adder/subtractor_ Inputs for each adder 
are Carry-in, operand A, and operand B; outputs 

• PIN ARRANGEMENT 

(Top View) 

• FUNCTION TABLE 

Function 
Inputs Outputs 

Sel, Sel, Ao Bo Cin So So Cout 

H H L L L L H L 

H H L L H H L L 
H H L H L H L L 

H H L H H L H H 
ADD 

H H H L L H L L 

H H H L H L H H 

H H H H L L H H 
H H H H H H L H 

H L L L L H L L 

H L L L H L H H 
H L L H L L H L 

H 
SUBTRACT 

L L H H H L L 

H L H L L L H H 

H L H L H H L H 
H L H H L H L L 

H L H H H L H H 

• BLOCK DIAGRAM 

B.~----'r-.... 

SeiB<>--tt...-" 

Com 0------+-+----+--+ 

are Sum, Sum, and Carry-out. The common Select 
inputs serve as a control line to invert A for 
subtract, and a control line to invert B. 

• FUNCTION SELECT TABLE 

Sel, Sel, Function 

H H S-A+B 

H L S-A-B 

L H S-B-A 

L L S-O-A-B 

Function 
Inputs Outputs 

Sel, Sel, Ao Bo Cin So s;- Cout 

L H L L L H L L 

L H L L H L H H 

L H L H L L H H 

L H L H H H L H 

L H H L L L H L 

L H H L H H L L 

L H H H L H L L 

REVERSE L H H H H L H H 
SUBTRACT L L L L L L H H 

L L L L H H L H 

L L L H L H L L 

L L L H H L H H 

L L H L L H L L 

L L H L H L H H 

L L H H L L H L t-r: L H H H H L L 

'--~s. 

r--t.....-<l----oS. 

Co out 
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HD10180 

.DC CHARACTERISTICS (VEE=-S.2V, Ta=-30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE 25'C 70 86 rnA 

Cin 370 

Input Current I/H VU/~-0.810V A, B 25'C 220 p.A 

Sel,. Sel, 290 

In Vn~-1.850V 25'C 0.5 p.A 

V/H~ -0.890\1 or ~'n~ -1.890V -30'C -1.060 -0.890 

VUH V/H~ -0.810V or VII ~ -1.850V 25'C -0.960 -0.810 V 

VII/~-0.700V or VII.~-1.825V 85'C -0.890 -0.700 
Output Voltage 

VII~·-·1.890V or VU/~-0.890V -30'C -1.890 -1.675 

VOl. VII~-1.850V or VII/~-0.810V 25'C -1.850 -1.650 V 

VII~-1.825V or VIH~-0.700V 85'C -1.825 -1.615 

VII,,~-1.205V or Vn,~-1.500V -30'C -1.080 

V{)HA VU/,~-1.105V or VII.,~-1.475V 25'C -0.980 V 

Output Threshold V'H.,~-1.035V or VII,~-1.440V 85'C -0.910 

Voltage VII,,~-1.500V or V'H,~-1.205V '-30'C -1.655 

V(}L~ VII.,~-1.475V or V'H,~-I.105V 25'C -1.630 V 

VII .• ~ -1.440V or VII" ~ -1.035V 85'C -·1.595 

.AC CHARACTERISTICS (VEE =-3,2V, Vcc =+2,OV, Ta=-30-+8S'C) 

Item Symbol ! Input ~t I Test Condition min typ max. Unit 

I 
\.-'" ______ - --- -----I.----~ 

i i --30'C 1.3 - 5.8 
i 

A" I So 25'C 1.3 - 5.4 

I I 85'C 1.1 - 5.8 

i 

Operand 

! -30'C 1.3 - 5.8 

Bo I So 25'C 1.3 - 5.4 
I 
i 85'C 1.1 - 5.8 . 

~ 
-30'C I E 1.0 - 3.4 

f:; 
>. 

Cin ~ S" 
25'C 1.0 i 

- 3.3 
.!! 
~ 85'C 0.9 - 3.6 

Cin tPLH 

I 
ns 

c -30'C 1.0 - 3.4 
.~ tpHL 

Cin I Cout ' I ~ 25'C 1.0 - 3.3 " ~ 0-

I 
0 

I 
R/~50n 85'C 0.9 - 3.6 

~ 
p.. 

-30'C 1.3 - 5.8 

SelA S" 25'C 1.3 - 5.4 

85'C 1.1 - 5.8 

! 

Select 
-30'C 5.8 1.3 -

Sel, So 25'C 1.3 - 5.4 

, 85'C 1.1 - 5.8 

-30'C 1.0 - 3.8 

Rise Time tTLH 25'C 1.1 - 3.7 ns 

85'C 1.1 - 3.9 
Ao So 

-30'C 3.8 1.0 -

Fan Time trHL I 25'C 1.1 - 3.7 ns 

f 
85'C I 1.1 - 3.9 

. _. 
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HD10180----------------------------

• SWITCHING TIME TEST CIRCUIT 

104 

VCC1= VCC2 

v .• 

~m·" 
v ... 

~~ Co .. 

50lA 

-1 
5.18 s. 
A. 

B. 
Co out 

TPin Coin 
TPout 

TPin 

TPout 

TPout 

Notes) 

Unit 
C,F 

A. 

B. 

Cdn 

5. 

S. 

Clout 

rO,I,u 

+l.llV 

+O.31V 

1. 50n termination to ground located in each 
scope channel input. All input and output 
cables to the scope are equal lengths of 50n 
coaxial cable. 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output pin. 

3. Unused outputs connected to a 50n resistor to 
ground. 
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HD10181 
4-bit Arithmetic Logic Unit/Function Generator 

The HD10181 is a high-speed arithmetic logic unit 
capable of performing 16 logic operations and 16 
arithmetic operations on two four-bit words. Full 
internal carry is incorporated for ripple through 
operation. Arithmetic logic operations are selected 
by applying the appropriate binary word to the 
select inputs (SO through 53) as indicated in the 

• PIN ARRANGEMENT 

F. 

F. 

Gc 

C.To 

F, 

F, 

Pc 

B, 

A, 

B, S, 

(Top View) 

• FUNCTION TABLE 

I. Positive Logic 

M 

C. 

A, 

B, 

B. 

A. 

S, 

A, 

S, 

s, 

Function Logic Function 

Select (M-"H") 
S, S2 S. S, F 

L L L L F-A _. 
L L L H F-A+H 

L L H L F-A+B 

L L H H F-"H" 

L H L L F-A'B -
L H L H F-B 

L H H L F=AE!1B 

L H H H F-A+B 

H L L L F-A'B 

H L L H F-AE!!B 

H L H L F-B 

H L H H F-A+B 

H H L L F-"L" 

H H L H F-A·H 

H H H L F-A'B 

H H H H F-A 

Arithmetic Operation 

(M-"L". Cn-"L") 
F 

F-A+O 

F-A+(A· B) 

F-A+(A • B) 

F-Ax2 

F-(A+B)+O 

F-(A+B)+(A' B) 

F-A+B 

F-A+(A+B) 

F-(A+B)+O 

F-A-B-l 

F-(A+B)+(A· B) 

F-(A+B)+A 

F - - 1 (two's complement) 

F-(A'B)-l 

F-(A' B)-I 

F-A-l 

table of arithmetic/logic functions. Group carry 
propagate (PG) and carry generate (GG) are 
provided to allow fast operations on very long 
words using a second order look-ahead. The 
internal carry is enabled by applying a low level 
voltage to the mode control input (M). 

• FUNCTIONS OF PIN NUMBER 

Pin No. Function 

A" A., AJ, A, Word A Inputs 

B,. B., B., B, Word B Inputs 

S" S., S., S, Function- Select Inputs 

C, Ripple-Carry Input 

M Mode Control Input 

F" F •• Flo F, Function Outputs 

Pc Carry Propagate Output 

C ••• Ripple-Carry Output 

Go Carry-Generate Output 

2. Negative Logic 

Function Logic Function Ari thmetic Operation 
Select (M-"H") (M-"L", Cn-"H") 

S, S2 S. S, F F 

L L L L F-A F-A-I 

L L L H F-A+B F-A+(A+ 13) 

L L H L F-A·B F-A+(A+B) 

L L H H F-"L" F-Ax2 

L H L L F-x-:-Jf F-(A' B)-1 

L H L H F-B F-(A· B)+(A+B) 

L H H L F-AEJ:,lB F-A+B 

L H H H F-A·B F-A+(A· B) 

H L L L F-X+B F-(A' B)-O 

H L L H F=AEBB F-A-B-l 

H L H L F-B F-(A • 13)+(A+B) 

H L H H F-A'B F-(A ·'B)+A 

H H L L F-"H" F --1 (two's complement) 

H H L H F-A+B F-(A+13)+O 

H H H L F-A+B F-(A+B)+O 

H H H H F-A F-A+O 
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• BLOCK DIAGRAM 

106 

5,0------------, 
5,<>----------, 

5,0-------, 
5.0---------, 
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---------------------------------------------------------------HD1~81 

• DC CHARACTERISTICS (VEE = - 5. 2V. Ta= - 30- + 85'C) 

Item Symbol Test Condition min typ max Unit 
Supply Current lEE 25'C - - 145 mA 

Bo, B., B., B. - - 245 

Ao, A., A" A. - - 220 

IIH VIH - -0.810V S., M 25'C - - 200 pA 
Input Current 

So, S., S, 265 - -
C. - - 290 

IlL V,,--1.850V 25'C 0.5 - - pA 

VIH - -0.890V, VIL--1.890V -30'C -1.060 - -0.890 

VOH VIH - -0.810V, VIL --1.850V 2S'C -0.960 - -0.810 V 

V'H- -0. 700V, V,,--1.825V 85'C -0.890 - -0.700 
Output Voltage 

VIH - -0,890V, V,,--1.890V -30'C -2.000 -1.675 -
VOL VIH - -0.810V, V" - - 1.8S0V 2S'C -1.990 - - 1.650 V 

VIH--0.700V, VIL --1.825V 8S'C -1.920 - -1.615 

VIHA - -1.20SV, VILA --I.S00V -30'C -1.080 - -
VOHA VIHA - -I.IOSV, VILA--1.475V 2S'C -0.980 - - V 

Output Threshold VIHA--1.03SV, VILA --1.440V 85'C -0.910 - -
Voltage VIHA --1.205V, VILA - - I.S00V -30'C - - -1.655 

VOLA VIHA - - 1.I05V, VILA --1.475V 25'C - - -1.630 V 

VIHA--1.035V, VILA - - 1. 440V 85'C - - -1.595 

.AC CHARACTERISTICS (VEE =-3.2V. Vcc =+2,OV. Ta=-30-+85·C. RL=50Cl) 

Item Symbol Input Output High level input· Ta min typ max Unit 

-30'C 1.0 - 5.1 

tPLH 2S'C 1.1 3.1 5.0 
Propagation 85'C 1.1 - 5.4 

Delay Time -30'C 1.0 - S.I 

tpHE. 2S'C 1.1 3.1 5.0 

8S'C 1.1 - 5.4 
C. C .. +4 A" A., A" A. 

-30'C 1.0 3.2 -
Rise Time trLH 2S'C 1.0 2.0 3.0 

8S'C 1.0 - 3.2 

-30'C 1.0 - 3.2 

Fall Time tTHL 25'C 1.0 2.0 3.0 

8S'C 1.0 - 3.2 

-30'C 1.7 - 7.2 
ns 

tnN 2S'C 2.0 4.5 7.0 

Propagation 8S'C 2.0 - 7.5 

Delay Time -30'C 1.7 - 7.2 

tPHE. 2S'C 2.0 4.5 7.0 

85'C 2.0 - 7.5 
C. F. A, 

-30'C 1.3 S.3 -
Rise Time tnN 2S'C 1.5 3.0 5.0 

8S'C 1.5 - 5.3 

-30'C 1.3 - 5.3 

Fall Time ITHL 2S'C 1.5 3.0 5.0 

85'C 1.5 - 5.3 

(to be continued) 
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.AC CHARACTERISTICS (V£E= -3.2V. Vcc- +2.0V. Ta- -30- +8S'C. RL-SOn) 

Item Symbol Input Output High level input· T. min typ max Unit 

-30'C 2.6 - 10.4 

tPLH 2S'C 3.0 6.S 10.0 

Propagation 8S'C 3.0 - 10.8 

Delay Time -30'C 2.6 - 10.4 

tpHI. 2S'C 3.0 6.S 10.0 

8S'C 3.0 - 10.8 
AI F, --

-30'C 1.3 - 5.4 

Rise Time tnN 2S'C 1.5 3.0 5.0 

SS'C 1.5 - 5.3 

-30'C 1.3 - 5.4 

Fall Time tTHE. 2S'C 1.5 3.0 5.0 

8S'C 1.5 - 5.3 

-30'C 1.6 - 7.0 

tNH 2S'C 2.0 5.0 6.5 

Propagation 8S'C 2.0 - 7.0 

Delay Time -30'C 1.6 - 7.0 

'pHI. 2S'C 2.0 5.0 6.5 

8S'C 2.0 - 7.0 
A, Pa So, S. 

-30'C 0.8 3.7 -
Rile Time tTL" 2S'C 1.1 2.0 3.5 

8S'C 1.1 - 3.8 

-30'C 0.8 - 3.7 

Fan Time ITNI. 2S'C 1.1 2.0 3.S 

8S'C 1.1 - 3.8 

-30'C 1.1 - 7.4 
n. 

'".N 2S'C 2.0 4.5 7.0 

Propagation 85'C 1.3 - 7.1 

Delay Time -30'C 1.1 - 7.4 

'PHt. 25'C 2.0 4.5 7.0 

85'C 1.3 - 7.7 
A, G. Au. At. A-" ell 

-30'C 1.2 - 5.1 

RI .. Time hLH 2S'C 1.5 4.0 5.0 

8S'C 1.2 - S.S 

-30'C 1.2 - 5.1 

Fan Time hHL 2S'C 1.5 4.0 5.0 

8S'C 1.2 - 5.3 

-SO'C 1.7 - 7.3 

I'LH 2S'C 2.0 5.0 1.0 
PropagaUon SS'C 2.0 - 7.8 

Delay Time -30'C 1.7 - 7.3 

'PHI. 25'C 2.0 5.0 7.0 

85'C 2.0 - 1.8 
AI Cut A., A" A" C. 

-30'C 1.0 3.1 -
Rile Time trl.H 2S'C 1.0 2.0 3.0 

SS'C 1.0 - 3.2 

-30'C 1.0 - 3.1 

Fall Time hHI. 2S'C 1.0 2.0 3.0 

8S'C 1.0 - 3.2 

(to be continued) 
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HD10181 

.AC CHARACTERISTICS (VEE= -3.2V. Vee = +2.0V. Ta= -30- +85"C. RL-500) 

Item Symbol Input Output High le.el input' Ta min typ max Unit 

Propagation 
-30'C 2.7 - 11.3 

tPLH 2S'C 3.0 8.0 11.0 
Delay Time 

SS'C 3.0 - 11.9 

-30'C 1.2 - 5.3 

Rise Time tTLB B. F. S •• C. 2S'C 1.5 3.5 5.0 

SS'C 1.5 - 5.3 

-30'C 1.2 - 5.3 

Fall Time ITNI. 2S'C 1.5 3.5 5.0 

SS'C 1.5 - 5.3 

-30'C 1.6 - 7.7 

tpLH 2S'C 2.0 6.0 7.5 
Propagation SS'C 2.0 - 8.0 

Delay Time -30'C 1.6 - 7.7 

tPHL 2S'C 2.0 6.0 7.5 

SS'C 2.0 - 8.0 
B. P. So. S, 

-30'C 1.0 - 3.6 

Rise Time hr.H 2S'C 1.1 2.0 3.5 

8S'C 1.1 - 3.9 

-30'C 1.0 - 3.6 

Fall Time fTHI. 2S'C 1.1 2.0 3.5 

SS'C 1.1 - 3.9 

-30'C 1.7 - 8.2 

tPLH 2S'C 2.0 6.0 8.0 n. 

Propagation 8S'C 2.0 - 8.6 

Delay Time -30'C 1.7 - 8.2 

tPHI. 2S'C 2.0 6.0 8.0 

SS'C 2.0 - 8.6 
B. G. S •• C. 

-30'C 1.4 - 5.2 

Rise Time tTLH 2S'C 1.5 3.0 5.0 

SS'C 1.2 - 5.4 

-30'C 1.4 - 5.2 

Fall Time ITH .. 2S'C 1.5 3.0 5.0 

SS'C 1.2 - 5.4 

-30'C 1.8 - 8.2 

tPLH 2S'C 2.0 6.0 8.0 

Propagation 8S'C 2.0 - 8.7 

Delay Time -30'C 1.8 - 8.2 

tPHI. 2S'C 2.0 6.0 8.0 

8S'C 2.0 - 8.7 
B. C .. H S •• C. 

-30'C 0.9 - 3.1 

Rise Time hL. 2S'C 1.0 2.0 3.0 

SS'C 1.0 - 3.2 

-30'C 0.9 - 3.1 

Fall Time I TN I. 2S'C 1.0 2.0 3.0 

SS'C 1.0 - 3.2 

\ to be continued) 
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HD1m~ ------------------------------------------------------------

.AC CHARACTERISTICS (VEE - -3.2V. Vcc- +2.0V. Ta- -30- +S5'C. RL=50n) 
Item Symbol Input Output High level input· T. min typ max Unit 

-30'C 2.4 - 10.3 

IpLN 2S'C 3.0 6.S 10.0 
Propagation 8S'C 3.0 - 10.8 

Delay Time -30'C 2.4 - 10.3 

tpHL 2S'C 3.0 6.S 10.0 

8S'C 3.0 - 10.8 
M F. -

-30'C 1.1 - S.1 

Rise' Time trLH 2S'C I.S 4.0 S.O 

85'C I.S - 5.3 

-30'C 1.1 - S.1 

Fall Time 'TNL 2S'C I.S 4.0 S.O 

8S'C I.S - S.3 

-30'C 2.S - 10.1 

'PLH 2S'C 3.0 6.S 10.0 
Propagation 8S'C 3.0 - 10.8 

Delay Time -30'C 2.5 - 10.1 

'PHL 25'C 3.0 6.5 10.0 

85'C 3.0 - 10.8 
S. F. A •• B. 

-30'C 1.0 - 5.4 

Rise Time CrtH 2S'C 1.5 3.0 S.O 

85'C 1.5 - S.4 

-30'C 1.0 - S.4 

Fall Time ITHL 2S'C 1.5 3.0 5.0 

85'C 1.5 - S.4 

-30'C 1.1 8.3 
nl -

'PLH 2S'C 2.0 6.0 8.0 
Propagation 8S'C 2.0 - 8.4 

Delay Time -30'C 1.7 - 8.3 

'PHL 2S'C 2.0 6.0 8.0 

SS'C 2.0 - 8.4 
S. Pc A .. B, 

-30'C 0.8 - 5.1 

Ril. Time tTLH 2S'C 1.1 3.0 5.0 

8S'C 1.1 - 5.2 

-30'C 0.8 - S.1 

FIll Tilll' hHL 2S'C 1.1 3.0 5.0 

8S'C 1.1 - 6.2 

-30'C 1.6 - 9.3 

'PLH 2S'C 2.0 6.0 9.0 
Propaptlon 8S'C 2.0 - 9.9 

Delay TIllie -30'C 1.6 - 9.3 

IPHL 2S'C 2.0 6.0 9.0 

SS'C 2.0 - 9.9 
5. Cu4 A •• B. 

-30'C 0.9 - 5.3 

Ril. Time htH 25'C 1.1 3.0 5.0 

8S'C 1.0 - 5.2 

-30'C 0.9 - S.3 

Fall Tim. ITHL 2S'C 1.1 3.0 S.O 

SS'C 1.0 - S.2 

(to be continued) 
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------------------------------------------------------------HD1~~ 

.AC CHARACTERISTICS (VEE= -3.2V, Vcc= +2.0V, Ta= -30-+S5'C, RL=50n) 

Item Symbol Input Output 

IpLH 

Propagation 

Delay Time 

tPHL 

S, Go 

Rise Time trLH 

Fan Time trHL 

~ote) *: Other inputs are open, or connected to f-0.31 V . 

• SWITCHING TIME TEST CIRCUIT 

v,. Veel = VCC'2 

Input 

lo.l~ 

v •• 

High level input' To min typ max Unit 

Vi, 

V •• t 

v •• , 

Notes) 

-30'C 1.5 - 9.6 

2S'C 2.0 6.0 9.0 

8S'C 1.9 - 9.7 

-30'C 1.5 - 9.6 

2S'C 2.0 6.0 9.0 

8S'C 1.9 - 9.7 
A .. B. 

-30'C 6.2 
n. 

0.8 -
2S'C 0.8 3.0 6.0 

SS'C 0.8 - 6.5 

-30'C 0.8 - 6.2 

2S'C 0.8 3.0 6.0 

SS'C 0.8 - 6.5 

+l.llV 

+O.31V 

1. 50n termination to ground located in each scope 
channel Input. All Input and output cables to the 
ICOpe are equal lengths of 50n coaxial cable. 

2. Wire length should be <8.36mm 11/4 Inch) from TPln 
to Input pin and TPout to output pin. 

3. Unllllld outpuu connected to a 50n resistor to 
ground. 
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HD10209 
Dual 4-5-input OR/NOR Gates 

• PIN ARRANGEMENT .CIRCUIT SCHEMATIC 

IY Veel Vcn 2Y 
Vcn Ven 

IY 2V 

IV 2V 

IA 2~; 

IR 2D IA 

IC 2C IB 

1D 2R 
IC 
1D 

V,, 2A 

(Top View) 

VEE 

• DC CHARACTERISTICS (VEE - - 5. 2V. Ta= - 30- + 85'C ) 

Item Symbol Test Condition 

Supply Current lEE 2S'C 

I'H V'H- -0.810V 
Input Current 2S'C 

III V IL - -1.85OV 

V'H--0.890Vor VIL --1.890V -30'C 

VOH V'H=-0.810Vor VIL =-1.8S0V 2S'C 

V'H--0.700V or VIL =-1.82SV 85'C 
Output Voltage 

VIL - -1.890V or V'H= -0.890V -30'C 

VOL V'L--1.8S0V or V'H--0.810V 2S'C 

V'L- -1.825V or V'H= -0.700V 8S'C 

V'HA=-1.20SVor V'LA=-I.S00V -30'C 

VOHA V,HA--1.105Vor VII.A=-1.47SV 25'C 

Output Threshold V'HA=-1.03SVor VILA --1.440V 85'C 

Voltage V'LA--1.500V orV'HA--1.205V -30'C 

Vou VILA =-1.475Vor V'HA--1.105V 2S'C 

V'LA--1.440V or V'HA= -1.035V 85'C 

.AC CHARACTERISTICS (VEE=-3.2V. Vcc=+2.0V. Ta=25'C) 
· _. 

Item Symbol Test Condition 

Propagation Delay Time 
tpLH 

IPHL 
---------

! 
R L -50n 

tTLH 
RiseIF.n Time , 

tTHL 

Note} Please refer to test circuit and waveform of common iteom. 

112 _HITACHI 

]-~vvv-...,...-o2A 

4-1H'-f"1:..-'W'r-1+-02B 
'---'lM--1r+-+--o2C 

'---'VVv-_+-H--02D 
~--~-.-+~~+-o2E 

min typ max Unit 

- 11 14 mA 

- - 265 pA 

0.5 - - pA 

-1.060 - -0.890 

-0.960 - -0.810 V 

-0.890 - -0.700 

-1.890· - -1.675 

-1.850 - -1.650 V 

-1.825 - -1.615 

-1.080 - -
-0.980 - - V 

-0.910 - -

- - -1.655 

- - -1.630 V 

- - -1.595 

min typ max Unit 

0.95 - 1.55 

0.95 - 1.55 
ns 

0.90 - 2.50 

0.90 - 2.50 



HD10210 
Dual 3-lnput 3-output OR Gates 

• PIN ARRANGEMENT .CIRCUIT SCHEMATIC 

V(,C" 

IX 

IY 

(Top View) 

2Z 

2Y 

2X 

2C 
2B 

2A 

IX IY IZ 

IA-~w.---{ 

.DC CHARACTERISTICS (Vn- -S.2V. Ta- -30-+8S'C) 

Item Symbol Test Condition 

Supply Current I .. 

I,. V,.- -0.810V 
Input Current 

In Vn--1.850V 

V,.--0.890Vor V,.--1.890V 

VON V'N- -0.8l0V or V,.- -1.850V 

V,H--0.700Vor V,.--1.825V 
Output Volta .. 

V,.- -1.890V or. V'H- -0.890V 

VO• V,.--1.850Vor V'H--0.810V 

V,.- -1.82SV or V'H- -0. 700 V 

V,N.--1.205Vor V,u--1.500V 

VOH. V,H.--1.105Vor Vn.--1.475V 

Out put Thre.hold V'H.- -1.03SV or V".- -1.440V 

Volta .. V,u- -1.500V or V, •• - -1.205V 

Vou V".- -1. 475V or V'H.- -1.105V 

V,u--1.440Vor V,H.--1.035V 

Vee. 

VEE 

2S'C 

2S'C 

-30'C 

25'C 

85'C 

-30'C 

25'C 

8S'C 

-30'C 

25'C 

85'C 

-30'C 

25'C 

85'C 

.AC CHARACTERISTICS (Vn--3.2V. Vcc-+2.0V. Ta-2S'C) 

Item Symbol Te.t Condition 

hLH 
Propagation Delay Time 

"HL 
R~-50n 

R ise/FaU Time 
hLH 

hHL 

Note) Pleaae refer to test circuit and wlveform.of common item . 

• HITACHI 

2X 2Y 2Z 

J--w.-....... p---o 2A 

L4-tt1L -Wr_-+--o2B 
't--w.-.....,..++-2C 

min typ max Unit 

- 30 38 mA 

- - 410 pA 

0.5 - - pA 

-1.060 - -0.890 

-0.960 - -0.810 V 

-0.890 - -0.700 

-1.890 - -1.675 

-1.850 - -1.650 V 

-1.825 - -1.615 

-1.080 - -
-0.980 - - V 

-0.910 - -
- - -1.855 

- - -1.630 V 

- - -1.595 

min typ max Unit 

0.95 1.5 2.5 

0.95 1.5 2.5 
n. 

0.90 1.5 2.5 

0.90 1.5 2.5 
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HD10211-----------

Dual 3-input 3-output NOR Gates 

• PIN ARRANGEMENT .CIRCUIT SCHEMATIC 

V(,ft 

IX 

IY 

IZ 

IA 

IB 

IC 

(Top View) 

Vcn 

VCCI 

2Z 

2X 

2C 
2B 

2A 

IX IY IZ 

I A o-..._AN..---{ 

I B o--+-_-"NI..---' 
I C o-++..,....-'WI..---t-' 

.DC CHARACTERISTICS (VEE- -5.2V. Ta= -30-+85'C) 

Item Symbol Test Condition 

Supply Current lEE 

I,. V,.- -0.810V 
Input Current 

I,L V,L - -1.850V 

VIL--1.890Vor V,.--0.890V 

VON V'L--1.850V or V,.--0.810V 

Output Voltage 
V'L--1.825Vor V,H--0.700V 

V'H--0.890Vor VIL --1.890V 

VOL V,H--0.810Vor V,L --1.850V 

V,.=-0.700Vor VIL --1.825V 

V,LA --1.500Vor V, .. --1.20SV 

VOHA VILA --1.475V or V,HA --1.I05V 

Output Threshold VILA --1.440Vor V,HA =-1.035V 

Voltage V'HA--1.205Vor VILA--1.500V 

VOLA V,HA =-1.105Vor V,LA --1.47SV 

V'HA--1.035Vor V'LA--1.440V 

Vee2 

VEE 

25'C 

25'C 

-30'C 

25'C 

SS'C 

-30'C 

25'C 

85'C 

-30'C 

25'C 

85'C 

-30'C 

25'C 

SS'C 

.AC CHARACTERISTICS (VEE=-3.2V. Vcc =+2.0V. Ta=25'C) 

Item Symbol Test Condition 

tPLH 
Propagation Delay Time 

tpHL 
R L -50n 

tTLH 

RiselF'all Time 
tTHr. 

Note) Please refer 10 test circuit and waveform of common item . 
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min 

-
-

0.5 

-1.060 

-0.960 

-0.890 

-1.890 

-1.850 

-1.825 

-1.080 

-0.980 

-0.910 

-

-
-

min 

0.95 

0.95 

0.90 

0.90 

2X 2Y 2Z 

rf--ff4+---O Vee! 

l---'WI~--o 2A 

'----'>Io~..-+--O 2B 
Y-~~..,....-r-r--02C 

typ max Unit 

- 38 mA 

- 410 pA 

- - pA 

- -0.890 

- -0.810 V 

- -'0.700 

- -1.675 

- -1.650 V 

- -1.615 

- -

- - V 

- -
- -1.655 

- -1.630 V 

- -1.S95 

typ max Unit 

1.5 2.S 

1.5 2.S 
os 

1.5 2.S 

1.5 2.5 



HD10230----------

High Speed Dual D· type Latches 

The HD10230 is a clocked dual 0 type latch. Each 
latch may be clocked separately by holding the 
common clock in the low state, and using the 
clock enable inputs for the clocking function. If 
the common clock is to be used to clock the latch, 
the clock enable lCm inputs must be in the low 
state. In this mode, the enable inputs parform the 
function of controlling the common clocklC). Any 

change at the 0 input will be reflected at the 
output while the clock is low. The outputs are 
latched on the positive transition of the clock. 
While the clock is in the high state, a change in the 
information present at the data reset inputs do not 
override the clock and 0 inputs. They are effective 
only when either C" or CE or both are high. 

• PIN ARRANGEMENT • FUNCTION 

D C C. Q •• , 

L L L L 

H L L H 

X L H Q. 

x H L Q. 

x H H Q. 

x : Don't Care 

(Top View) 

• DC CHARACTERISTICS (VEE = - S. 2V. Ta- - 30- + 8S'C ) 

Item Symbol Test Condition min typ max Unit 

Supply Current le. 25"C - - 41 mA 

C. - - 255 

//H V,H - -0.81OV C 25'C - - 310 pA 
Input Current 

Other inputs - - 355 

/'L V,L - -1.850V 25'C 0.5 - - pA 

V,H--0.890Vor V,L--1.890V -30'C -1.060 - -0.890 

VOH V,H=-0.810Vor VIL --1.850V 25'C -0.960 - -0.810 V 

Output Voltage 
V,H--0.700Vor V,L--1.825V 85'C -0.890 - -0.700 

VIL --1.890Vor V,H--0.890V -30'C -1.890 - -1.675 

VOL V,L--1.850Vor V,H--0.810V 25'C -1.850 - -1.650 V 

VIL --1.825Vor V,H--0.700V SS'C -1.825 - -1.615 

V,H.--1.205Vor VIL .--1.500V -30'C -1.080 - -
VOHA V,H.--1.105Vor VIL .--1.475V 25'C -0.980 - - V 

Output Threshold V,H.--1.035Vor VILA --1.440V 85'C -0.910 - -

Voltage VILA --1.500Vor V,HA --1.205V -30'C - - -1.655 

VOLA VILA --1.475Vor V,HA --1.105V 25'C - - -1.630 V 

V,L.--1.440Vor V,H.--1.035V SS'C - - -1.595 
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HD10230---------------------------------------------------------------

.AC CHARACTERISTICS (VEE=-3.2V. Vcc-+2.0V. Ta=25'C) 

Item Symbol Input Output Test Condition min typ max Unit 

tPLH - 1.2 2.0 
C. C. Q. Q 

'PNL - 1.2 2.0 

Propagation InN - 1.0 1.8 
D Q. Q ns 

Delay Time tpHL - 1.0 1.8 

IPLN R L -50n. - 1.2 2.0 
S. R Q. Q 

tPNL CL -3.5pF - 1.2 2.0 

RiselFall InN - 1.5 2.5 
- Q. Q ns 

Time tTNL - 1.5 2.5 

Setup Time I .. 
C-D Q. Q 

- - 2.0 ns 

Hold Time I, - - 1.0 ns 

.SWITCHING TIME TEST CIRCUIT 

Vee 

/ 
+l.llV 

Clook 
+0.3IV 

v .. v .. , 

d 
R ~ 10% 

S 

·+O.3IV Clock (Olr-:-:--=-l 

Q 

Input 

VIH 

C 

o 

Q 

116 

Vu 

,...--~--t 1.11 V 

+O.31V 
j,---...-t------+ 1.11 V 

'----+ 0.31 V 

TPou, 

Q 

Unit C: F 

Notes) 1. 50.0 termination to ground located in aach 

_HITACHI 

scops channel input. All input and output 
cables to the scops and equal lengths of 50.0 
coexial cable. 

2. Wire length should be <6.35mm (1/4 inch) 
from TPin to input pin and TPout to output 
pin. 

3. tsu is the minimum time before the positive 
transition of the clock pulse that information 
must be present at the data. 

4. th is the minimum time after the positive 
transition of the clock pulse that information 
must remain unchanged at the date. 

5. Input Pulse; tTLH=tTHL =1.5±O.2ns (20% to 
80%). 



HD10231 

High Speed Dual D-type Master-Slave Flip Flops 

The HD10231 is a dual master-slave type D 
flip-flop_ Asynchronous Set(S) and Reset(R) over
ride Clock (Ce) and Clock Enable (CE) inputs. 
Each flip-flop may be clocked separately by 
holding the common clock in the low state and 
using the enable inputs for the clocking function. 
If the common clock is to be used to clock the 
flip-flop, the Clock Enable inputs must be in the 

low state. In this case, the enable inputs perform 
the function of controlling the common clock. 

• PIN ARRANGEMENT 

(Top View) 

The output states of the flip-flop change on the 
positive transition of the clock. A change in the 
information present at the data(D) input will not 
affect the output information at any other time 
due to master-slave construction. 

• FUNCTION TABLE 

eRoS 

R S 

L L 

L H 

H L 

H H 

x : Dun't Care 

eCLOCK 

Q •• , 

Q. 

H 

L 

X 

C D QHI 

L X Q. 

t L L 

t H H 

Q •• , 

Q. 

L 

H 

X 

1. x : Don't Care 
2.C-C.+Cc 
3. r : transition frum luw 

to high 

.DC CHARACTERISTICS (VEE=-S.2V. Ta=-30-+8S'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current I" 25'C - 52 65 mA 

D, Co - - 220 

I'H V,H- -0.810V 
Input Current 

Cc 25'C - - 290 pA 

S, R - - 410 

IlL VlL - -1.850V 25'C 0.5 - - pA 

V,H--0.890Vor VlL --1.890V -30'C -1.060 - -0.890 

VOH V,H--0.810Vor VlL --1.850V 25'C -0.960 - -0.810 V 

Output Voltage 
V,H --0.700Vor VlL --1.825V 85'C -0.890 - -0.700 

VlL--1.890Vor V,H--0.890V -30'C -1.890 - -1.675 

VOL VlL --1.850Vor V,H --0.810V 25'C -1.850 - -1.650 V 

VlL--1.825Vor V,H--0.700V 85'C -1.825 - -1.615 

V,H.--1.205V or VlL .--1.500V -30'C -1.080 - -

VOHA V,H.--1.105Vor V,L.--1.475V 25'C -0.980 - - V 

Output Threshold V,H.--1.035Vor VlL .--1.440V 85'C -0.910 - -
Voltage V,L.--1.500V or V,H.- -1.205V -30'C - - -1.655 

VOLA VlL.--1.475Vor V,H.--1.105V 25'C - - -1.630 V 

VlL.--1.440Vor V,H.--1.035V 85'C - - -1.595 
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HD10231----~---------------------------------------------------------

.AC CHARACTERISTICS (VEE~ -3.2V, Vcc~ +2.0V, Ta~ -30- +S5'C) 

Item Symbol Input Output Test Condition min typ max Unit 

-·30'C 1.4 - 3.4 

t"l.H 25'C 1.5 - 3.3 

85'C 1.5 - 3.7 
C. CE Q. Q 

-30'C 1.4 - 3.4 

'PHI. 25'C 1.5 - 3.3 

85'C 1.5 - 3.7 

-30'C 1.0 - 3.4 

"'1 H 25'C 1.1 - 3.3 
--- r-- --_.-

Propagation 85'C 1.1 - 3.7 
S Q. Q ns 

Delay Time --30'C 1.0 - 3.4 

tpHL 25'C I 1.1 - 3.3 

85'C 1.1 - 3.7 

-30'C 1.0 - 3.4 

tpl.H 25'C 1.1 - 3.3 
R L -50n. 

85'C 1.1 - 3.7 
R Q. Q 

-30'C 1.0 - 3.4 

I PIll 25'C 1.1 - 3.3 

85'C 1.1 - 3.7 

·-30'C 0.9 - 3.3 

Rise Time tf/II 25'C 1.0 - 3.1 ns 

85'C 1.0 - 3.5 
Q. Q 

-30'C 0.9 - 3.3 

Fan Time tTIIl. 25'C 1.0 - 3.1 ns 

85'C 1.0 - 3.5 

Setup Time t .. - 25'C - - 1.0 ns 
D-C Q. Q 

Hold Time t. 25'C - - 0.75 ns 

-30'C 200 - -
Max. Toggle 

fTo. - - 25'C 200 250 - MHz 
Frequency 

85'C 200 - -

.TEST CIRCUIT OF AC CHARACTERISTICS 

1. Toggle Frequency 

118 

Notes) 1. 500 termination to ground located in each scope 
channel input. All input and output cables to the 
scope are equal lengths of SOO coaxial cable. 

2. Wire length should be <6.35mm (1/4 inth) from TPin 
to input pin and TPout to output pin. 

eHITACHI 



2. SWitching lime 

VI< 

v,. VGt!1 

~ 

Coax ~ 
C. Q 

Clock 
Input 

c d TPout 

t Q 

L'nl! R ,12 

V" C,F 

+1.11V 

R 
+0.31V 

+l.llV 

+0.31V 

Q 
20% 

80% 

tTl.H 

~% '\ 
+l.llV 

C 

+O.31V 

~ +l.llV 
D 50% 

!. 
+O.31V 

Q ~ 
Notes) 1. 50n termination to ground located in each scope 

channel input. All input and output cables to the 
scope are equal lengths of 50n coaxial cable. 

2. Wire length should be <6.35mm (1/4 inch) from TPin 
to input pin and TPout to output pin. 

3. tsu is the minimum time before the positive transition 
of the clock pulse that information must be present at 
the data. 

4. th is the minimum time after the positive transition of 
the clock pulse that information must remain un
changed at data. 

5. Input Pulse; tTLH""tTHL =1.5±0.2ns (20% to 80%) • 

• HITACHI 

HD10231 
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HD100K Series 
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COMMON DC CHARACTERISTICS OF HD100K SERIES 
.VEE=-4.5V, Vcc=VcCA=GND, Ta=Oto+85'C 

Item Symbol Test Condition min typ max Unit 

VOH &=500 -1025 - 955 - 880 mV 
Output Voltage ViN= ViH IIIt.iI1' or ViN= v'iL .,11 

VOL VTT=-2.0V -1810 -1705 -1620 mV 

VOHC &=500 -1035 - - mV 
Output Threshold Voltage ViN= V,H 111111 or ViN= ViL .. at 

VOLe VTT=-2.0V - - -1610 mV 

ViH -1165 - - 880 mV 
Input Voltage 

ViL -1810 -1475 mV -

Input Low Current IlL V'N= ¥IL IIIIR 0.50 - - "A 

• VEE=-4.2V, VCC= VCCA=GND, Ta=O to+85'C 

Item Symbol Test Condition min typ max Unit 

VOH &=500 -1025 - 955 - 880 mV 
Output Voltage VIN = VIH !/lax or VIN = VIL .,11 

VOL VTT=-2.0V -1810 -1705 -1620 mV 

VOHC &=500 -1035 - - mV 
Output Threshold Voltage ViN = YlH 111111 or VIN = VIL .IIZ 

VOLe VTT=-2.0V - - -1610 mV 

ViH -1150 - - 880 mV 
Input Voltage 

ViL -1810 -1475 mV -

Input Low Current IlL ViN= ViL .". 0.50 - - "A 

.VEE=-4.8V, Vcc=VcCA=GND, Ta=Oto+85'C 
Item Symbol Test Condition min typ max Unit 

VOH &=500 -1025 - 955 - 880 mV 
Output Voltage ViN = 'VIH au or Y,N = VlL 111111 

VOL VTT=-2.0V -1810 -1705 -1620 mV 

VOHC &=500 -1035 - - mV 
Output Threshold Voltage ViN= ViH IIUII or ViN= ViL 111111' 

VOLe VTT=-2.0V - - -1610 mV 

VIH -1165 - - 880 mV 
Input Voltage 

ViL -1810 -1490 mV -

Input Low Current IlL ViN= ViL 111111 0.50 - - pA 

Note) As for other items. refer to the DC characteristics of each device . 
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HD100101/F 

Triple 5-input OR/NOR Gates 

• PIN ARRANGEMENT • LOGIC DIAGRAM 

eHD100101 

c, 

!), 

E, 

y, 

v; 

ra 

VaA 

y, 

Yo 

y, 

y, 

A, 

A, 

A, 

E2 

Ik 

e, 

A, 

I'f:f. 

/" 

f:1 

D, 

e, 

B, 

eHD100101F 

E, 

Vee VeeA Y2 

(Top View) 

D, 

e, 

.~, 

y, 

y, 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee = VeeA=GND, Ta=Oto +85°C) 

Item Symbol Test Condition 

Supply Current lEE All input open 

Input Current IIH ViN= VIH 1I:t1l% 

Note) As for other Items, refer to the "Common DC charactenstlcs" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA =2. OV) 
eHD100101 

ot 25t 
Item Symbol Test Condition 

min max min typ 

tPLH 
Propagation Delay Time 0.45 1.15 0.50 0.75 

tPHL See test circuit and 

tTLH waveforms 
Transition Time 0.30 1.10 0.35 0.70 

ITHL 

eHD100101F 

ot 25t 
Item Symbol Test Condition 

min max min typ 

tPLH 
Propagation Delay Time 0.45 0.90 0.45 0.75 

IPHL See test circuit and 

trLH waveforms 
Transition Time 0.40 1.00 0.45 0.70 

tTHL 

min typ max 

18 26 38 

- - 350 

85t 

max min max 

1.15 0.50 1.20 

1.10 0.35 1.10 

85t 

max min max 

0.90 0.45 1.05 

1.00 0.45 1.00 

Notes) The circuits in a test socket or mounted on a pnnted circuit board and transverse air flow greater than 2.5m/s (500 hnear (pm) IS mamtamed . 

• HITACHI 

Unit 

rnA 

pA 

Unit 

ns 

ns 

Unit 

ns 

ns 
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HD100102/F 

QUintuple 2-input OR/NOR Gates 

• LOGIC DIAGRAM 

c 

--'.----1', 
v; 
v, 

--'r-lL..._- 'Ii 
v, 

-r-lL..._-Y; 
_L--'.--..... _y. 

y; 
v, 

-r-lL-..... -'\'i 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vcc= VccA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition 

Supply Current lEE All input open 

I Enable 
Input Current llH VTN= ViH ",liZ I All input except Enable 

. . Note) As for other Items. refer to the "Common DC Characteristics" . 

• AC CHARACTERISTICS (VEE=-2.2to -2.8V, VCC= VCCA=2.0V,) 
eHD100102 

0"C 
Item Symbol Test Condition 

min max min 

tPLH I Data .... OUtput 0.50 1.20 0.50 
Propagation Delay Time 

tPHL See test circuit I Enable-Output 0.90 2.00 0.90 

tTLH and waveform 
Transition Time 0.40 1.20 0.40 

tTHL 

eHD100102F 

0"C 
Item Symbol Test Condition 

min max min 

tPLH I Data .... OUtput 0.50 0.95 0.50 
Propagation Delay Time l Enable-Output tPHL See test circuit 0.90 1.95 0.90 

tTLH and waveform 
Transition Time 0.45 1.10 0.45 

tTHL 

min typ max 

38 55 80 

- - 300 

- - 350 

25"C 85"C 

typ max min max 

0.75 1.25 0.50 1.30 

1.50 2.00 0.95 2.00 

0.70 1.20 0.40 1.10 

25"C 85"C 

typ max min max 

0.75 0.95 0.50 1.05 

1.50 1.95 0.90 2.00 

0.70 1.10 0.45 1.05 

Note) the Circuits In a test socket or mounted on a printed Clrcwt board and transverse air flow greater than 2.5m/s (500 hnear fpm) IS mamtailled . 

124 • HITACHI 

Unit 

rnA 

/loA 

/loA 
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HD100107/F 
Quintuple Exclusive-OR/NOR Gate~ 

• PIN ARRANGEMENT 
eHD100107 

• LOGIC DIAGRAM 

eHD100107F 

A. 

.~ 

H, 

I"> 

~ 

Y. 

Yo y, Vt'f VerA Yo 
(Top Vii.) 

(Top View) 

R. 

17 A. 

10 y, 

15 Yo 

14 Y, 

Yo 

y, 

A, 
80 
A, __ -,~ ....... --l_ 

HI .'1. ...... --1-

A. 
S. 

.~ ---'.r-_ ..... -
Ils 

y. 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, VCC= VCCA=GND, Ta=Oto +85"C) 
Item Symbol Test Condition 

Supply C\lrrent leE All input open 

I BI, B2, B3, B., B. 
Input Current IIH YiN= YiN •• .¥ I AI, A., A3, A., As 

. . Note) As for other ltema. refer to the "Common DC CharacteristICS" . 

• AC CHARACTERISTICS (VEE=-2.2to -2.8V, VCC= VccA=2.0V) 
eHD100107 

O"C 
Item Symbol Test Condition 

min max min 

An input-+Yn, Yn 0.55 1.70 0.55 
/PLH 

Propagation Delay Time Bn input-+Yn, Yn 0.55 1.60 0.55 
/PHL 

See test circuit Data ..... Yo 1.00 2.65 1.10 

/TLH and waveform 
Transition Time 0.40 1.20 0.40 

/THL 

eHD100107F 

O"C 
Item Symbol Test Condition 

min max min 

An input-+Yn, Yn 0.55 1.55 0.55 

Propagation Delay Time 
/PLH 

Bn input-+Yn, Yn 0.55 1.20 0.55 
/PHL See test circuit 

Data ..... Yo 1.05 2.55 1.15 
and waveform 

tTLH 
Transition Time 0.45 1.20 0.45 

/THL 

min typ max 

46 66 96 

- - 250 

- - 350 

25"C 85"C 

typ max min max 

1.10 1.70 0.55 1.70 

0.90 1.60 0.55 1.60 

1.85 2.65 1.10 2.65 

0.70 1.20 0.40 1.20 

25"C 85"C 

typ max min max 

1.10 1.55 0.55 1.65 

0.90 1.20 0.55 1.30 

1.85 2.55 1.15 2.55 

0.70 1.20 0.45 1.20 

Notes) The CircUIts 10 a test socket or mounted on a printed CirCUit board and transverse air flow greater than 2.5m!s (500 linear (pm) IS maintained . 
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Unit 

rnA 

,..A 

,..A 

UnIt 

ns 

ns 

Unit 

ns 

ns 
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HD100112/F 

Quadruple Drivers 

.PIN ARRANGEMENT • LOGIC DIAGRAM 
eHD100112 eHD100112F 

X; Yo 

X; x. 

y;- 1'. 
y. 

X. 
x, '" V. 
y, '" Xi 

~'rc 
Xi 

Va" \i'li Vi 
y, Ar 

Xr A, Xr 1', l-"cc ~·cc.t. V, 

Yo y, CTop View) 

x;- X, 

X. V. 

(Top View) 

Y, 

I. x, 

I" V. 

15 Xi 

I' Xi 

"Vi 

Xr 

y, 
A'----; x, 

....... '--....o...----Yi 
Xi 
y, 

AI ----1-; --.,--Xr 
Vi 
Xi 
y,. 

·-u---t-'I -"r- '" 
Vi 
Xi 

. ~. y • 
L.L--'"" ........ ~-x. 

Vi 
Yo 

.DC CHARACTERISnCS (VEE=-4.2to -4.8V, VCC= VCCA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition 

Supply Current lEE All input open 

IE 
Input Current 1m ViN= YiN .az I All input except E 

Note) As for other items, refer to the "Common DC Characteristic .... 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, VCC = VCCA = 2. OV) 
eHD100112 

O"c 
Item Symbol Test Condition 

min max min 

tPLH I E-+X., Y.,X., Y. 0.80 1.85 0.85 
Propagation Delay Time 

See test circuit I Data-+X., Y., X" Y. tPHL 0.55 1.40 0.55 

tTLH and waveform 
Transition Time 0.40 1.40 0.45 

tTNL 

eHD100112F 

O"c 
Item Symbol Test Condition 

min max min 

tPLH I E-+X., Y., X" Y. 0.80 1.70 0.85 
Propagation Delay Time 

See test circuit I Data-+ X" Y •• X" Y. tPHL 0.55 1.25 0.60 

tnH and waveform 
Transition Time 0.40 1.40 0.45 

tTHL 

min typ max 

51 73 106 
- - 450 

- - 550 

25"c 85"c 

typ max min max 

1.30 1.85 0.85 1.85 

0.90 1.40 0.55 1.40 

0.90 1.40 0.45 1.40 

25"c 85"c 

typ max min max 

1.30 1.70 0.85 1.70 

0.90 1.25 0.60 1.25 

0.90 1.40 0.45 1.40 

Notes) The CircUits m a test socket or mounted on a prmted Circuit board and transverse air flow greater than 2.5m!s (500 hnear fpm) IS mamtallled . 
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HD100114/F 
Quint. Differential Line Receivers 

The HD100114 is a Quint. Differential Amp. with 
emitter·follower outputs. An internal reference 
supply (Vaal is available for single ended recep· 
tion. Active current sources provide common 
mode rejection of 1.5V in either the positive or 

• PIN ARRANGEMENT 
eHD100114 eHD100114F 

negative direction. 
A defined output state exists if both inputs are at 
the same potenti,al between and including -Vee 
and Vee. The defined state is logic high on 
outputs Yn. 

.LOGIC DIAGRAM 

A, 
fu A3 VBB VEl: B2 A2 

Bo 

Y, H. 

y, A. 

Y. Bo 

y. Ao 

Vrr v .. 

\'£1 

S. 

.", 

B, 

A, 

y, 

• TRUTH TABLE 

Input 

A. B. 

H V" 

L V" 

V .. H 

V" L 

A.-B.;;;:0.15V 

A.-B.;;;;O.OV 

0.0< A.-B.<0.15V 

Open Open 

Vee Vee 

VEE VEE 

H = High level 
L- Low level 

V,," = Sase bias voltage 

* = Undefi ned 

A. 

Ilo 

A, 

B, 

V. 

y, 

V. 

Output 

Y. 

H 

L 

L 

H 

H 

L 

* 
L 

L 

L 

17 

16 

15 

14 

Y. Vee VeCA Vi y, 

(Top View) 

Y. 

L 

H 

H 

L 

L 

H 

* 
H 

H 

H 

• HITACHI 

B, 

A, 

y, 

V. 
y, 

v. 

",~y, 

Bs~Y5 

1>--, .. 
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HD100114,HD100114F------------------------------------------------------

.DC CHARACTERISTICS (VEE=-4.2to -4.BV, Vee = VeeA=GND, Ta=Oto +B5"C) 

Item Symbol Test Condition 

Supply Current lEE An= VBB, Bn= VtL .,n 

Input Current liH YiN= V,H Ma.l, An= VBB, Bn= VlL .,11 

Leakage Current leBo ViN= VEE, An= VBB, Bn= ViL .'3 

Common Mode Voltage VeM Permissible VeM with respect to Vee 

Reference Voltage VBB Tie A,. A2. A3. A •• As to VBB 

Input Voltage Differential VDIF,. 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. BV, Vee = VeeA = 2. OV) 
eHD100114 

ot 25t 
Item Symbol Test Condition 

min max min typ 

IpLH 
Propagation Delay Time 0.65 1.95 0.65 1.20 

IpHL See test circuit 

tTLH and waveform 
Transition Time 0.35 1.10 0.35 0.70 

ITHL 

eHD100114F 

ot 25t 
Item Symbol Test Condition 

min max min typ 

IpLH 
Propagation Delay Time 0.65 1.75 0.65 1.20 

IpHL See test circuit 

ITLH and waveform 
Transition Time 0.45 1.10 0.45 0.90 

ITHL 

min typ max 

51 73 106 
- 20 50 

- - 1.0 

-2.30 - -0.55 

-1380 -1320 -1260 

150 - -

85t 

max min max 

2.00 0.65 2.00 

1.10 0.35 1.05 

85t 

max min max 

1.80 0.65 1.80 

1.10 0.40 1.05 

Notes) The Circuits In a test 80ket or mounted on a prlOted CircUit board and transverse Blf flow greater than 2.5m!s (500 hnear fpm) IS maintained . 
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HD100117/F 
Triple 2-wide OR-AND/OR-AND-INVERT Gates 

.PIN ARRANGEMENT .LOGIC DIAGRAM 

eHD100117 eHD100117F 
,', .. A, \'n " A, c, R, 

I>, E, 

El Ik 
Il, EI 

E2 17 Il, 
Y,1 C, 

B, 16 C, 

Y, fu 
C, 15 R, 

Ire A> 
Ih 14 y, 

kCA rEf.' EJ Yo 

y, .'" 
y, A, y, Yo Vce VcrA y, y; 

Vo E, (Top Vu'W\ 

y, D, 

R, e, 

.DCCHARACTERISTICS (VEE=-4.2to-4.8V, Vee=VeeA=GND, Ta=Oto+85°C) 

Item Symbol Test Condition 

Supply Current lEE All input open 

I A, 
Input Current IlH YiN = ViH l1UI% I B,-E, 

Note) As for other Items, refer to the "Common DC Characteristics", 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100117 

0"(; 
Item Symbol Test Condition 

min max min 

tPLH IA,-Y" y, 0.45 1.30 0.45 
Propagotion Delay Time 

IPHL See test circuit I Bn-En-Yn, Yn 0.90 2.40 0.90 

tTLH and waveform 
Transition Time 0.35 1.10 0.35 

trHL 

eHD100117F 
0"(; 

Item Symbol Test Condition 
min max min 

tPLH IA,-Y"Y, 0.45 0.95 0.45 
Propagation Delay Time 

I Bn-En-Yn, Yn tPHL See test circuit 0.95 2.10 0.95 

tTLH and waveform 
Transition Time 0.40 1.05 0.40 

ITHL 

min typ max 

37 54 79 

- - 350 

- - 220 

25"(; 85"(; 

typ max min max 

0.75 1.30 0.45 1.35 

1.70 2.40 0.90 2.40 

0.75 1.10 0.35 1.10 

25"(; 85"(; 

typ max min max 

0.75 0.95 0.50 1.05 

1.55 2.10 0.95 2.20 

0.75 1.05 0.40 1.05 

Notes) The Circuits 10 a test socket or mounted on a printed CirCUit board and transverse 81r flow greater than 2.5m/s (500 bnear fpm) IS mamtamed . 
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Unit 

rnA 

",A 

",A 

Unit 

ns 

ns 

Unit 

ns 

ns 
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HD100118/F 
5-wide OR-AND/OR-AND-INVERT Gate 

• PIN ARRANGEMENT 
eHD100118 

(Top View) 

eHD100118F 

EI Er Vee VCf'A Y Y 

(Top View) 

.LOGIC DIAGRAM 

A, 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee = VeeA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition 

Supply Current lEE All input open 

IA input 
Input Current ltH V'N= VIH IRIU' I B-E input 

Note) As for other items. refer to the "Common DC Characteristics" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100118 

ot 25t 
Item Symbol Test Condition 

min max min typ 

/PLH 
Propagation Delay Time 0.95 1.90 0.95 1.40 

/PHL See test circuit 

/TLH and waveform 
Transition Time 0.30 1.35 0.30 0.75 

tTHL 

eHD100118F 

ot 25t 
Item Symbol Test Condition 

min max min typ 

/PLH 
Propagation Delay Time 0.80 1.90 0.85 1.40 

/PHL See test circuit 

/TLH and waveform 
Transition Time 0.35 1.20 0.35 0.75 

tTHL 

min typ max 

27 39 57 

- - 350 

- - 240 

85t 

max min max 

1.90 0.95 1.95 

1.35 0.30 1.35 

85t 

max min max 

1.90 0.85 1.95 

1.20 0.35 1.20 

Notes) The circuits in a test socket or mounted on i1 printed circuit board and transverse air flow greater than 2.Sm/s (SOD linear fpm) is maintained . 
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HD100122/F 
9-bit Buffer 

The HD100122 contains nine independent, high 
speed, buffer gates each with a single input and a 
single output. The gates are non-inverting. These 

buffers are useful in bus oriented systems where 
minimal output loading or bus isolation is desired_ 

.PIN ARRANGEMENT 
eHD100122 

VceA A, 

y, A, 

y, A, 

y, ... 
y, IV. 

Vc:c NC 

VC(A rEf: 

y. A, 

y, A, 

y, ... 
Yo '" 
y. \cc.t 

eHD100122F 
A- IV. NC VEF. A, 

A, 

.u 

A, 

VceA 

y, 

y, 

y, y, Vee VceA V. 

(Top Va'w' 

Note) NC : No connection 

A-

17 

16 

15 

I. 

y, 

As 

'" 
Vcr" 

y. 

y, 

y, 

.LOGIC DIAGRAM 

A, ---[>---- \", 
At ---[>---- y~ 

.\1 ---[>---- Y1 

o\t ---[>---- \"1 

\, ---[>---- y, 

-\b ---[>---- Y6 

'" ---[>---- y, 

AH ---[>---- Y$ 

\. ---[>---- y. 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, VCC= VCCA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition 

Supply Current leE All input open 

Input Current IlH Vi"N='ViHlllu 

Note) As for other Items, refer to the "Common DC Characteristics" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, VCC = VCCA = 2. OV) 
eHD100122 

ot 25t 
Item Symbol Test Condition 

min max min typ 

tPLH 
Propagation Delay Time 0.45 1.40 0.45 0.90 

tPHL See test circuit 

tTLH and waveform 
Transition Time 0.45 1.40 0.45 0.90 

tTHL 

eHD100122F 

ot 25t 
Item Symbol Test Condition 

min max min typ 

/PLH 
Propagation Delay Time 0.45 1.05 0.45 0.70 

tPHL See test circuit 

tTLH and waveform 
Transition Time 0.45 1.10 0.45 0.70 

tTHL 

min typ max 

47 70 95.5 

- - 350 

S5t 

max min max 

1.45 0.55 1.50 

1.40 0.45 1.40 

S5t 

max min max 

1.05 0.45 1.15 

1.10 0.45 1.10 

Notes) The Clrcwts In a test socket or mounted on a printed CircUit board and transverse air flow greater than 2.5m/s (500 hnear fpm) IS mamtamed . 
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Unit 

rnA 

",A 

Unit 

ns 

ns 

Unit 

ns 
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HD100123/F 
Hex Bus Drivers 

The HD100123 contains six bus drivers capable of 
driving terminated lines with terminations as low 
as 25Sl. To reduce crosstalk, each output has its 
respective ground connection and transition times 
were designed to be longer than on other HD100K 
devices. 
The driver itself performs the positive logic AND 
of a data input (A, B inputs) and the OR of two 

• PIN ARRANGEMENT 

eHD100123 eHD100123F 
R, e, IJ 

.~ 
VeeA A, 

Hz 
y, R, 

y, 
e, 

~CCA 

X. 

\'''F- Vee'.4 

e, 

e, 

tit 

A, (Top View\ 

Il, 

.~ 

C. 

select inputs (C, D inputs). 
The output voltage low level is designed to be 
more negative than normal ECl outputs. 
This allows an emitter·follower output transistor 
to turn off when the termination supply is -2.0V 
±10%, and thus present a high impedance to the 
data bus. 

• lOGIC DIAGRAM 

e, 

.\, 
A, 

C, 
17 R, /l, 

16 '" 
15 X. 

u rnA C, 
H, 

y, 

A, 

C, 
113 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, VCC= VCCA=GND, Ta=Oto +85·C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE All input open 113 162 235 mA 

A, B. C input - - 230 fJA 
I,. V'N- VIH 11111 

fJA Input Current D input - - 330 

IlL VIN - V/L "11" 0.5 - - fJA --.- ---_. ----f------ --- -------,--
VON VIN- V,H "' •• or VTT - -2.0V -1025 -955 -880 mV 

Output Voltage Rr-250 
Vo• V'N-V'L ... 11 Vrr- -2.3V - - -2200 mV 

VOHc V1 N - V,H .. ," or Vrr- -2.0V -1035 - - mV 
Output Threshold Voltage Rr-250 

-2200 mV VOle V,N-V'L IIIU Vrr- -2.3V - -
V,. -1165 - -880 mV 

Input Voltage 
V,. -1810 - -1475 mV 
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------------------------------------------------------HD100123,HD100123F 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. BV, Vee = VeeA = 2. OV) 
eHD100123 

ot 
Item Symbol Test Condition 

min max min 

tPLH 1.80 3.90 1.85 

tPHI. 
A. B input 

0.95 2.00 1.00 

tPLH 2.05 4.40 2.10 
Propagation Delay Time 

tPHL See test circuit 
C input 

1.30 2.50 1.40 

tPl.H and waveform 2.10 4.80 2.20 

tPHL 
D input 

1.40 2.45 1.50 

tTLH 0.70 1.80 0.75 
Transition Time 

tTHL 0.40 1.10 0.45 

eHD100123F 

ot 
Item Symbol Test Condition 

min max min 

tPI,H 1.90 3.90 1.95 

tPHL 
A. B input 

0.95 1.80 1.00 

tPLH 2.10 4.20 2.15 
Propagation Delay Time 

tPHL See test circuit 
C input 

1.40 2.25 1.40 

tPLH and waveform 2.30 4.60 2.40 

tPHL 
D input 

1.40 2.25 1.50 

tTLH 0.75 1.70 0.80 
Transition Time 

fTNL 0.45 1.10 0.45 

25t 85t 

typ max min max 

3.00 4.00 1.85 4.00 

1.30 2.10 1.00 2.10 

3.40 4.50 2.10 4.50 

1.80 2.50 1.40 2.50 

3.50 4.90 2.20 4.90 

1.80 2.55 1.50 2.55 

1.30 1.80 0.75 1.80 

0.80 1.20 0.45 1.20 

25t 85t 

typ max min max 

2.50 4.00 1.95 4.00 

1.30 1.90 1.00 1.90 

2.50 4.30 2.15 4.30 

1.70 2.35 1.40 2.35 

2.70 4.10 2.40 4.70 

1.70 2.35 1.50 2.35 

1.00 1.10 0.80 1.10 

0.65 1.20 0.45 1.20 

Notes) The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than Z.5m/s (500 linear fpm) is maintained . 
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Unit 

ns 

ns 

Unit 

ns 

ns 
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HD100125/F 
Hex ECl - to- TTL Translators 

The HDtOOt25 is a Hex Translator for converting 
HDtOOK logic levels to TTL logic levels. Differen
tial inputs allow each circuits to be used as an 
inverting, non-inverting or as a differential re
ceiver. An internal reference voltage generator 
provides VBB on pin 17 for single-ended operation 
or for use in Schmitt trigger applications. The 

outputs, which will go low when the inputs are left 
unconnected, have a fan-out of to Schottky TTL 
loads. When used in the differential mode, the 
inputs have a common mode rejection of -tV, 
making this device tolerant of ground offsets and 
transients between the signal source and the 
translator . 

• PIN ARRANGEMENT • LOGIC DIAGRAM • TRUTH TABLE 
• HD100125 • HD100125F 

(Top View) 

VTn VTn Vcc Vcr F3 Fz 

(Top View) 

Inputs 

In 

L 

H 

L 

H 

Open 

VEE 

L 

H 

V" 

VBB 

• Undetermind 

In 

H 

L 

L 

H 

Open 

VEE 

VB' 

V" 

L 

H 

.DC CHARACTERISTICS (VEE=-4.2to +4.8V, Vcc=GND=OV. VTTL=4.5 to 5.5V. 
Ta=Oto +85°C) 

Item Symbol Test Condition min typ max 

VOH ION--2.0mA 2.5 - -
VIN - VIHA or VILa 

VOL IOL-20mA - - 0.5 
Output Voltage 

VONe ION--2.0mA 2.5 - -
VIN""" V,NB or VILA 

VOLe IOL-20mA - - 0.5 

Common Mode Voltage VeN VeN ref. to VB. (Notes 1) - - 1.0 

Input Voltage Differential VOfFF Required for full output voltage swing 150 - -
Reference Voltage V •• V'N-V,LB -1380 -1320 -1260 

IlL V,N-VEE (Notes 2) 5.0 - -
Input Current 

liN V'N-V'HA (Notes 2) - - 350 

Short Circuit Current los V'N-GND(Notes 3) -100 - -40 

Power Supply Current lEE Inputsand Outputs Open 36 65 85 

TTL Drive Current [TTL V,N-VIL. (Notes 4) 50 88 115 

Notes) 1. V("..,-VII±lV(VDIFF'-lS0~V) 

2. Complementary Input - VIB 

3. One Output at a Time 
4. True Inputs - VBI. Complementary Inputs - Vn • 
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Output 

On 
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H 

* 
* 
L 

L 

L 

H 

H 

L 

Unit 

V 

V 
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V 

mV 
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--------------------------HD100125, HD100125F 

.AC CHARACTERISTICS (VEE=-4.2to -4.8V, Vcc=GND, VTTL=4.5to 5.5V) 
eHD100125 

O'C 25'C 85'C 
Item Symbol Test Condition 

min max min typ max min 

tPLH 
Propagation Delay Time 1.10 3.70 1.10 2.20 3.70 1.10 

tPHL See test circuit 

tTLH and waveform 
Transition Time 0.20 1.80 0.20 0.60 1.80 0.20 

tTHL 

eHD100125F 

O'C 25'C 85'C 
Item Symbol Test Condition 

min max min typ max min 

tPLH 
Propagation Delay Time 1.10 3.50 1.10 2.20 3.50 1.10 

/PHL See test circuit 

tTLH and waveform 
Transition Time 0.20 1.50 0.20 0.60 1.50 0.20 

tTHL 

max 

3.90 

1.80 

max 

3.70 

1.50 

Notes) The Circuits In a test socket or mounted on a pnnted Circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) IS mamtamed . 

• SWITHCING TIME TEST CIRCUIT AND WAVEFORM 

Vcr +S.ov oo--:r:-----, O.I.F+ 
v .. 

-3.2V o--+-..... -+ ....... V 

Unit 

ns 

ns 

Unit 

ns 

I)S 

12V--I1r~--2V 
v ... , 

_+-+_tPLH 

Vee 
P.G.@} __ .... -+_<t. .... :::~--i----...... --...... -*-..... --'V1I'v--0+5.0V 

In "-.1--11.1 v.. -=- 0.1. F 

+ 
VEE 

L-C::;o:;ax:..f+-____ -oVUI 

1-
Notes) 1. 50.0. termination to ground located in each 

scope channel input. 
2. All input and output cables to the scope are 

equal lengths of 50.0. coaxial cable. Wire length 
should be <% inch from TPin to input pin and 
TPout to output pin. 

3. CL z25pF including. 
lj. One input from each gate must be tied to V BB' 

• HITACHI 
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HD10012&/F 
9-blt Backplane Driver 

The HD100126 contains nine independent, high 
speed, buffer gates each with a single input and a 
single output. 
The gates are non·inverting. These buffers are use-

ful in bus-oriented systems where minimal output 
loading or bus isolation is desired. The output 
transition times are longer to minimize moise 
when used as a backplane driver. 

.PIN ARRANGEMENT .LOGIC SYMBOL 
eHD100126 eHD100126F DI--{::>-Ol 

D. D. VeCA VEE D, D. 

Dt--{::>-OZ 
D, 

D. 18 D. D3--{::>-Oa 

D. 17 D. 
D4--{::>-04 

D. 16 VecA 
D. Ds--{::>-05 

Vee ... 15 O. 

O. 14 O. DII--{::>-O& 
V .. 

O. O. Dr--{::>-01 

o.--{::>-Oa 

O. 0, Vec VCCA O. 0, 

(Top View) D.--{::>-09 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee = VeeA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition 

Supply Current lEE All inputs open 

Input Current IIH VIN= lIiH lIIeu' 

Note) As for other Items, refer to the "Common DC Charactenatlcs" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eH0100126 

0'(; 25'(; 
Item Symbol Test Condition 

min max min typ 

tPLH 
Propagation Delay Time 1.05 2.75 1.05 1.90 

tPHL See test circuit 

tTLH and waveform 
Transition Time 1.15 3.40 1.15 2.55 

tTHL 

eHD100126F 
0'(; 25'(; 

Item Symbol Test Condition 
min max min typ 

tPLH 
Propagation Delay Time 1.05 2.55 1.05 1.85 

tPHL See test circuit 

tTLH and waveform 
Transition Time 1.15 3.30 1.15 2.50 

tTHL 

min typ max 

46 70 96 

- - 350 

85'(; 

max min max 

2.75 1.05 2.75 

3.40 1.05 3.40 

85"(; 

max min max 

2.55 1.05 2.55 

3.30 1.05 3.30 

. . Note) The Circuit In a test socket or mounted on a prmted Circuit board and transverse alf flow greater than 2.5m/s (500 linear fpm) IS mamtamed . 
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HD100130/F 

Triple O-type Latches 

The HD100130 contains three Ootype latches with 
true and complement outputs and with Common 
Enable (Ec), Master Set (MS) and Master Reset 
(MR) inputs. Each latch has its own Enable 
(En), Direct Set (SOn) and Direct Clear (COn) 

inputs. 
The Q output follows its Data (D) input when 

• PIN ARRANGEMENT 

eHD100130 eHD100130F 

Q, 

Q, 

l'« 

l'cr4 

Q, 

Q, 

li-

Qo 

Do 

(Top View) 

.TRUTH 

D. 

L 

H ----
x 

x 

x 

x 

X 

H - High level 
L- Low level 
x - Immaterial 

TABLE 

Eo 

L 

L 

H 
x 

x 

x 

x 

E. 

D, CI>I 

51h 
SUI 

elh 
MR 

r; 
r", 

Ih 

E;" 

MS 

SIll! 

CD. 

Eo 

Ec MS 

SD. 

L L 

L L 
x L 

H L 
x H 
x L 

X H I 

* - Rat.ina data present before E positive tnn.ition 
U - Undefined 

D, :-oil, MH I" [. 

Q, Q, ICc 1((.4 Q, 

; Tllp VIt'\o.' 

MR 

CD. 
Q. 

L L 

L H 

L * 
L * 
L H 

H L 

H U , -

both En and Ec are low. When either En or Ec or 
both are high, a latch stores the last valid data 
present on its On input before En or Ec when 
high. Both Master Reset (MR) and Master Set (MS) 
inputs override the Enable inputs. 
The individual COn and SOn also override the 
Enable inputs. 

• LOGIC DIAGRAM 

MS CIl2 

IT Q, 
r;, 

SUo lh Q: 

I' Clio Sll, 

" E;; CD. 

15 D. Q, 

H Q. 
EL 

ij, 
Il, Q, 

Sill 

CDo 
Q, 

Q. 
E. 

Do Qo 

Sl)o 

MS MR 

.OC CHARACTERISTICS (VEE=-4.2to -4.8V, VCC= VCCA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition min typ max' Unit 

Supply Current lEE All input open 61 88 128 rnA 

Dn.input - - 350 

CD., SO, input - - 530 
Input Current 11H V'N= ViH .aot ",A 

E, input - - 240 

Ec, MR, MS input - - 450 

Note) As for other Items, refer to the "Common DC Characteristics". 
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HD100130, .HD100130F ---------------------~----

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. BV, Vee = VeeA = 2. OV) 
eHD100130 

O'C 25'C 85'C 
Item Symbol Test Condition Unit 

min max min typ max min max 

D, input 0.45 1.20 0.50 0.85 1.20 0.50 1.35 

Propagation CD" SD" E, input 0.65 1.30 0.65 1.10 1.30 0.65 1.45 

Delay Time 
tPI.H, /PHI. ns 

Ee input 0.75 1.15 0.75 1.15 1.45 0.75 1.50 

MS, MR input 1.05 2.20 1.10 1.40 2.20 1.10 2.20 

Transition Time tTLH. tTlll. See test 0.30 1.50 0.30 0.70 1.50 0.30 1.50 ns 

circuit and D, 0.70 - 0.70 - -- 0.80 -

Setup Time Is,. waveform CD" SD, (Release Time) 1.10 - 1.10 - - 1.10 - ns 

MR, MS (Release Time) 1.90 -- 1.90 - - 1.90 --

Hold Time I. D, 0.00 _. 0.00 - - 0.00 - ns 

tlt-U) E" Ec 1.20 - 1.20 - - 1.20 -
Pulse Width ns 

tWIll) CD" SD" MR, MS 1.35 - 1.35 - - 1.35 -

eHD100130F 

O'C 25'C 85'C 
Item Symbol Test Condition Unit 

min max min typ max min max 

D, input 0.50 1.15 0.50 0.95 1.15 0.50 1.25 

Propagation CD" SD" E., input 0,65 1.45 0.65 1.10 1.45 0.65 1.55 

Delay Time 
/"LH, tPHL ns 

Ee input 0.75 1.55 0.75 1.20 1.55 0.75 1.55 

MS, MR input 1.10 2.20 1.10 1.40 2.20 1.10 2.30 

Transition Time tTLH, tTIlL See test 0.40 1.30 0.40 0.60 1.30 0.40 1.30 ns 

circuit and D, 0.65 - 0.60 - - 0.60 -

Setup Time lSi! 
waveform CD" SD, (Release Time) 1.00 - 1.00 - - 1.00 - ns 

MR, MS (Release Time) 1.80 - 1.80 - - 1.80 -
Hold Time I. D, 0.20 - 0.20 - - 0.20 - ns 

II-HLl En, Ec 1.00 - 1.00 - - 1.00 -
Pulse Width ns 

tWIH) CD" SD" MR, MS 1.15 - 1.15 - - 1.15 -
Note) The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m!s (500 linear fpm) is maintained. 

(a) (b) 

Jt::~""'"'~~-- + l.tlS\" lJalll 

50% 

+0.31\' 

(c)"r'i.l~~;'l~'.i\, 
+O.31\' 

fl'HI, 

Q ,IV!!, 

Q~"&' 

Q 

Q ___ -J 

SD,~tI.OW (d) or MS 50% 
to.31\, 

tl'l.H 

Q 50% 

~r-II'HI. 
Q -\:::=[)O% 

Flg.1 Propagation Delay Time 
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!lata --1 jc=,1.Ilr,\. 

"1-..----,"% 

F" 'lI.m· 
I .. 

• ~ i.Uri\" 

- fin% 

I fO.:n\' 

Flg.2 Set-up. and Hold Time 



HD100131/F 

Triple D-type Flip-Flops 

The H0100131 contains three Ootype Master Slave 
Flip Flops with true and complement outputs, a 
Common Clock (CPc), and Master Set (MS) and 
Master Reset (MR) inputs. Each flip-flop has 
individual clocks (CPn), Direct Set (SOn) and 

• PIN ARRANGEMENT 

eHD100131 eHD100131F 

Cf' Sf. 

CI~ CD, 

f. ePI 

co n, 

Q, SD, 

Vcr MR 

VF.E 

Q, CPc 

MS 

So. 

Co. 

CPo 

.TRUTH TABLE 

0, 

L 
H 
L 
H 
X 

X 

X 

X 

X 

H .... High level 
L ... Low level 
x -Immaterial 
U - Undefined 

Cp, 

t 
t 
L 
L 
H 
X 

)( 

X 

X 

CPc 

L 
L 
t 
t 
X 

H 
X 

X 

X 

MS 
SO, 
L 
L 
L 
L 
L 
L 
H 
L 
H 

t - Clock transition from low level to hI8" level 

[h SD, MH Vu rp, 

ep, 

CD, 

SI' 

Cll, 

C17 

IJ, 

VCI' rC(,A QI 

(Top 'hew' 

MR 
Qntl 

CD, 
L L 
L H 
L _ L 

\-----
L H 
L Q, 

L Q, 

L H 
H L 
H U 

Direct Clear (COn) inputs. Data enters a master 
when both CPn and CPc are low and transfers to a 
slave when CPn or CPc (or both) go high. 
The Master Set, Master Reset and individual COn 
and SOn inputs override the Clock inputs . 

• LOGIC DIAGRAM 

MS ctl, 
CPt 
C'l~ Q, 

51" I', 
~, 

17 CI" sih 

16 Cl~ 
CD, 

('I', G, 

" 
00 

14 '-10 
IJ, 

Q, 

Q; SD, 

(;1" 

C!ln (j" 

I~ 

"" Silo 

MS MB 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, VCC= VCCA=GND, Ta=Oto +85°C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE All input open 74 106 149 rnA 

CP., 0. input - - 240 

Input Current IIH ViN= V,H .. IIZ MS, MR, CPc input - - 450 I'A 

CD., So. input - - 530 
.. Note) As for other items. refer to the "Common DC Characteristics", 
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HD100131,HD100131F------------------------------------------------------

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100131 

Item Symbol Test Condition 
O'C 

min max min 
Toggle Frepuency irn. 325 - 325 

CPc input 0.70 1.70 0.75 

CD" SO, input (CP=H) 0.75 1.70 0.80 

Propagation CD" SO, input (CP=L) 0.65 1.60 0.70 
Delay Time 

tPLH, /PHL 
Cp, input 0.65 1.60 0.70 

MS, MR input (CP=H) 1.00 2.85 1.05 

See test MS, MR input (CP=L) 1.00 2.55 1.10 

Transition Time tTLH, ITHI. circuit and 0.35 1.50 0.35 
waveform 0, input 0.70 - 0.70 

Setup Time Isu CD" SO, input (Release Time) 1.30 - 1.30 

MS, MR input (Release Time) 2.20 - 2.20 

Hold Time t. 0, input 0.20 - 0.20 

tWIH) CD" SO" MR, MS 1.35 - 1.35 
Pulse Width 

CP" CPc 0.95 tW(LI 0.95 -

eHD100131F 

Item Symbol Test Condition 
O'C 

min max min 
Toggle Frequency Jr., 325 - 325 

CPc input 0.70 1.65 0.75 

CD" SO, input (CP=H) 0.85 1.50 1.00 

Propagation CD" SO, input (CP=L) 0.50 1.50 0.60 
Delay Time 

tPLH, tPHL 
Cp, input 0.70 1.50 0.70 

MS, MR input (CP=H) 1.00 2.75 1.05 

See test MS, MR input (CP=L) 1.00 2.40 1.10 

Transition Time tTLH, ITHL circuit and 0.35 1.30 0.35 
waveform 0, input 0.60 - 0.60 

Setup Time Is" CD" SD" input (Release Time) 1.20 - 1.20 

MS, MR input (Release Time) 2.00 - 2.00 

Hold Time I. D" input 0.05 - 0.00 

tWtHl CD", SO" MR, MS 1.15 - 1.15 
Pulse Widtt 

Cp" CPc twILl 0.75 - 0.75 

25'C 85'(; 
Unit 

typ max min max 

- - 325 - MHz 

1.00 1.70 0.75 1. 70 

1.10 1.70 0.80 1.70 

1.10 1.60 0.70 1.70 

1.10 1.60 0.70 1.60 
ns 

1.50 2.85 1.05 2.85 

1.45 2.55 1.10 2.55 

0.90 1.50 0.35 1.50 ns 

- - 0.90 -
- - 1.40 - ns 

- - 2.20 -
- - 0.20 - ns 
- - 1.35 -

- - 0.95 
ns 

-

25'C 85'C 
Unit 

typ max min max 
- - 325 - MHz 

1.05 1.65 0.75 1.65 

1.25 1.50 1.00 1.65 

0.90 1.50 0.60 1.50 

1.00 1.50 0.70 1.50 
ns 

1.50 2.75 1.00 2.75 

1.30 2.40 1.10 2.40 

0.65 1.30 0.35 1.30 ns 
- - 0.70 -

- - 1.25 - ns 

- - 2.00 -
- - 0.00 - ns 

- - 1.15 -

- - 0.75 
ns 

-

Note> The circuits in a test socket or mounted on a printed circuit board and transerse air flow greater than 2.5m/s (500 linear fpm) is maintained. 

(a) 
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r------+l.05Y 

D. j ___ ~~------
---'- +O.3IV 

1r.::,--~--+l.05Y 

+O.3IY 

CO'~.'l'"S\' (b) orMR "'% 
.l.U.:U\' 

"'HI. 

~ SO% 

~~ 
Q~50% 

(c) 

Fig.1 Propagation Delay Time 

SO. 
orMS 

Q 

,..----- +1.05V 
-1-----50% 

--'-t----:------ +O.3IV 

-#---50% 

-lI.---- 50% 

Fig.2 Set-up. and Hold Time Flg.3 Toggle Frequency 
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HD10013&/F 

4-stage Counter /Shift Register 

The HD100136 operates as either a modulo·16 
up/down counter or as a 4·bit bidirectional shift 
register. Three Select (Sn) inputs determine the 
mode of operation, as shown in the mode select 
table. Two Count Enable (CEP, CET) inputs are 
provided for ease of cascading in multi·stage 
counters. One Count Enable (CET) input also 
doubles as a Serial Data (Do) input for shift·up 
operation. 
For shift·down operation 0 3 is the Serial Data 
input. In counting operation the Terminal Count 
(TC) output goes low when the counter reaches 15 
in the count/up mode or 0 in the count/down 
mode. In the shift modes, the TC output repeats 

• PIN ARRANGEMENT 

eHD100136 eHD100136F 

the a 3 output. The dual nature of this TC/a3 

output and the Do/CET input means that one 
interconnection from one stage to the next higher 
stage serves as the link for multi·stage counting or 
shift·up operation. The individual Preset (Pn) 
inputs are used to enter data in parallel or to 
preset the counter in programmable counter 
applications. A high signal 0/'6 the Master Reset 
(MR) input overrides all other inputs and 
asynchronously clears the flip·flops. In addition, 
asynchronous clear is provided, as well as a 
complement function which synchronously inverts 
the contents of the flip·flops. 

• FUNCTION SELECT TABLE 

CP I'u S, s, S, Function 

(Top View) 

m 
oo'i:Ef 

IT 

11 

Ib 

15 

I. 

Q, Vce VeCA Qt Qi 

(Top View\ 
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1', 

P, 

I" 

ll> 

Q' 

Q; 

L L 

L H 

H H 

L L 

L H 

H H 

H L 
- 1--

H L 

H - High level 
L- Low level 

L 

L 

L 

H 

H 

H 

L 

H 

Load 

Shift down 

Shift up 

Count down 

Count up 
----

Hold 

Complement 

Clear 
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HD100136, HD100136F --------------------------

·TRUTH TABLE 
Inputs Outputs 

MR So SI S, CEP Do/CET D, CP Qo QI Q, Q, TC Mode 
L L L L X X X S Po PI p, p, L Preset (Parallel Load) 

L L L H L L X S (Qo-,) minus 1 (!J Count Down 
L L L H H L X X Qo QI Q, Q, (!J Count Down with CEP not active 
L L L H X H X X Qo QI Q, Q, H Count Down with CET not active 
L L H L X X X S QI Q, Q, D, D, Shift Left 

L L H H L L X S (Qo-,) plus 1 ® Count Up 

L L H H H L X X Qo QI Q, Q, ® Count Up with CEP not active 
L L H H X H X X Qo QI Q, Q, H Count Up with CET not active 
L H L L X X X S Qo QI Q, Q, L Invert 
L H L H X X X S L L L L H Clear 

L H H L X X X S Do Qo QI Q, Q, Shift Right 
L H H H X X X X Qo QI Q, Q, H Hold 
H L L L X X X X L L L L L 
H L L H X L X X L L L L L 
H L L H X H X X L L L L H 
H L H L X X X X L L L L L 
H L H H X X X X L L L L H Asynchronous Master Reset 
H H L L X X X X L L L L L 
H H L H X X X X L L L L H 
H H H L X X X X L L L L L 
H H H H X X X X L L L L H 

(j)=L,! Q,-Q,=LLLL HI! Qo-Q,+LLLL ®=Lif Q,-Q,=HHHH Hi! Q,-Q,+HHHH 
H=HIGH Voltage Level L=Low Voltage Level X = Don't Care S =Low-to·HIGH Transition 

• LOGIC DIAGRAM 

....L -
\lo/CET 

Po QoQo 
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--------------------------- HD100136, HD100136F 

.DC CHARACTERISTICS (VEE=-4.2to -4.BV, Vee = VeeA=GND, Ta=Oto +B5'C) 

Item Symbol Test Condition 

Supply Current lEE All input open 

Ph, Sn input 

CEP input 

MR input 
Input Current IIH V,N = ViH I/IIIZ 

D, input 

CP input 

Do/CEP input 

Note) As for other items, refer to the "Common DC Characteristics" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. BV, Vee = VCCA = 2. OV) 
eHD100136 

ot 
Item Symbol Test Condition 

min max min 

Toggle Frequency hog 300 - 300 

CP-+Q 0.80 2.10 0.90 

CP-+TC 1.60 4.50 1.70 

Propagation MR-+Q 1.30 2.65 1.35 
Delay Time 

tPLH, tPHL 
MR-+TC 2.30 4.80 2.40 

Do/CET-+TC lAO 2.80 1.50 

S.-+TC 1.20 3.30 1.30 

Transition Time tTLH, tTHL 0040 1.70 0040 

D. 1.10 - 1.20 
See tes P. 1.50 - 1.60 
circuit and 

Setup Time Isv waveform Do/CET. CEP 1.35 - 1045 

S. 3.10 - 3.20 

MR (Release Time) 2.50 - 2.60 

D. -0.10 - -0.10 

P. -0.25 - -0.25 
Hold Time I. 

Do/CET. CEP -0.15 - -0.15 

S. -0.85 - -0.85 

CP (H) 2.00 - 2.00 
Pulse Width I .. 

MR (H) 2.00 - 2.00 

• HITACHI 

min typ max 

136 195 283 

- - 180 

- - 200 

- - 240 

- - 280 

- - 390 

- - 530 

25t 85t 

typ max min max 

- - 300 -
1.25 2.10 0.90 2.10 

3.10 4.50 1.70 4.50 

1.85 2.65 1.35 2.65 

3.50 4.80 2040 4.80 

1.90 2.80 1.50 2.80 

2.25 3.30 1.30 3.30 

0.95 1.70 0040 1.70 

- - 1.20 -
- - 1.60 -

- - 1045 -
- - 3.20 -
- - 2.60 -
- - -0.20 -
- - -0.35 -

- - -0.25 -

- - -0.95 -
- - 2.00 -

- - 2.00 -

Unit 

rnA 

pA 

Unit 

MHz 

ns 

os 

os 

ns 

ns 

143 



HD100136, HD100136F ---------------------------

eHD100136F 

ot 25t 85t 
Item Symbol Test Condition Unit 

min max min typ max min max 

Toggle Frequency fToft 300 - 300 - - 300 - MHz 

CP .... Q 0.90 1.90 0.95 1.25 1.90 0.95 1.90 

CP .... TC 1.75 4.35 1.75 3.10 4.35 1.75 4.50 

Propagation MR .... Q 1.30 2.65 1.40 2.00 2.65 1.40 2.65 
Delay Time 

tPLH, tPHL 
MR-+TC 2.20 4.60 2.20 3.50 4.60 2.20 5.20 

Do/CET-+TC 1.30 3.00 1.40 1.70 3.00 1.40 3.30 

S.-+TC 1.20 3.60 1.20 2.25 3.60 1.20 4.10 

Transition Time tTl.H, tTHL 0.40 1.70 0.40 0.80 1.70 0.50 1.70 

D. 0.90 - 0.90 - - 1.00 -

See test P. 1.50 - 1.50 - - 1.60 -
Setup Time circuit and 

ts l" waveform Do/CET, CEP 1.50 - 1.50 - - 1.60 -

S. 3.20 - 3.20 - - 3.50 -

MR (Release Time) 2.50 - 2.50 - - 2.50 -
D. -0.10 - -0.20 - - -0.20 -

P. -0.40 - -0.45 - - -0.45 -
Hold Time lh 

Do/CET, CEP -0.05 - -0.10 - - -0.10 -

S. -0.85 - -0.85 - - -0.85 -

CP (H) 2.00 - 2.00 - - 2.00 -
Pulse Width t .. 

MR (H) 2.00 - 2.00 - - 2.00 -
Note} The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained. 

(a) 

(a) 

(I' 

144 

I .. 

1r.::~-,,---+I.n5\' (h) 

+O.31V ~
.I."5\' 

MR :iIlCi" 

+n.31\" 
II'HI. 

Q !l04:' 

-l~ 
Q--.T-!i4IQ

;, 

Fig.1 Propagation Delay Time 

(h) -4. Jc=
~I.05\" 

~g ~.% 

~
" +l1.31\' 

I .. 
------- +1.1l!W 

Clock 
Ilr 5M{. 

1-----1111 Inhibit COlin 1 >__----1 

I 
~-----------------~ Enable I +1l.3JV 

/-------110 Enahlp Counl'------I 

Fig.2 Set-up and Hold Time 
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HD100141/F 

a-bit Shift Register 

The H0100141 contains eight clocked Ootype flip 
flops with individual inputs (Pnl and outputs (anI 
for parallel operation, and with serial inputs (Onl 
and steering logic for bidirectional shifting. 
The flip flops accept input data a set-up time 
before the positive-going transition of the clock 
pulse and their outputs respond a propagation 

• PIN ARRANGEMENT 
eHD100141 

Ilo Po 

Qo p, 

Q, '" 
Q, '" 
Q, s, 

lh' So 

VerA rlF. 

CP 

Qo P. 

1'1 

1\ 

p, 

(Top View) 

.LOGIC DIAGRAM 

s. 

s, 

eHD100141F 

P, 

I', 
Po 

Ilo 

Q, 

Q, 

Q, Q, rrc ~'rfA 

!Top VIew) 

Q. Qo 

delay after this rising clock edge. 
The circuit operating mode is determined by the 
Select inputs So and SI. which are internally 
decoded to select either "parallel entry", "hold". 
"shift left" or "shift right" as described in the 
Function Sheet Table. 

• LOGIC SYMBOL 

I 24 23 22 21 16 15 14 13 12 

17 
1\ 19 

11 1\ 20 ~, 

16 '" 
15 Il, 2 3 4 5 8 9 10 11 

" ~, 

Qo 

D.---+t--{~ 
L-~~~~--~~---H----~~--_H----_tJ 

cp----------~-_+------4--t_+------~-_t-----~ 

r 
Q. Q, • • Q. 
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HD100141, HD100141F--------------------------

• FUNCTfON SHEET TABLE 
.. -. -- ----.---------.,., ---------- -------.r---.---------------

I Input Output 
Function 

D, Do 5, So CP Q, Q. Q. Q. Q. Q. 

Load Register i X X L L t p, P. P. P. P. P. P, I Po 
Shift Left -----------rx r:- ·-L--·t--H-+---:-t ~H--Q-. --+-Q-. ---t-Q-. -I~Q-.~f--Q-.-I---Q-,-t--Q-o-+---L-

Shift Left I X H L H t Q. Q. Q. Q. Q, Q, Qo H 

Shift Right 
Shift Right 

L 
H 

X 
X 

H L t L Q, Q. Q. Q. Q. 
H L t H Q, Q. Q. Q. Q, 

H H X .~~ Hold 
Hold 
Hold 

X 
X 
X 

X 
X 
X 

X X H 11-------- No Change --------, 

H - HiBh Level 
L - I .. ow Level 
X - Don't Care 
T ... Low to High transition 

X X L 110--------- No Change 

.DC CHARACTERISTICS (VEE=-4.2to +4.8V, VCC= VCCA=GND, Ta=Oto +85°C) 
Item Symbol Test Cond~tion 

Supply Current lEE All input open 

I CP input 
Input Current IlH ViN= ViH .. u I Other input 

. . Note} As for other Items. refer to the "Common DC CharacteflstlcS" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, VCC = VCCA = 2. OV) 
-HD100141 

ot 
Item Symbol Test Condition 

min max min 

Shift Frequency j.hl/t 380 - 380 

Propagation Delay Time /PLH, tPHL 1.00 2.20 1.10 

Transition Time tTLH, tTHL 0.35 1.30 0.35 
See test Serial·in, Parallel·in 0.85 - 0.85 

Setup Time Isu circuit 
Select input 2.00 - 2.00 

and 

Hold Time I. 
waveform Serial·in. Parallel·in 0.20 - 0.20 

Select·input -0.20 - -0.20 

Pulse Width tw CP (H) 2.00 - 2.00 

146 • HITACHI 

min typ max 

119 170 238 

- - 640 
- - 220 

25t 85t 

typ max min max 

- - 380 -

1.40 2.20 1.10 2.20 

0.90 1.30 0.35 1.30 

- - 0.85 -
- - 2.00 -
- - 0.40 -
- - -0.20 -

- - 2.00 -

Unit 

rnA 

pA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 



-------------------------- HD100141, HD100141F 

eHD100141F 

0"C 25"C 85"C 
Item Symbol Test Condition Unit 

min max min typ max min max 

Shift Frequency I.hl/l 380 - 380 - - 380 - MHz 

Propagation Delay Time tP/~H. tPNL 1.00 2.10 1.10 1.50 2.10 1.10 2.10 ns 

Transition Time tTLH, tTHL 0.40 1.20 0.40 0.70 1.20 0.45 1.20 ns 

See test Serial·in, Parallel·in 0.75 - 0.75 - - 0.75 -
Setup Time Isu circuit ns 

Select input 1.80 - 1.80 - - 1.80 -
anb 
Weveform Serial·in, Parallel·in 0.20 - 0.20 - - 0.20 -

Hold Time I. ns 
Select input -0.80 - -0.80 - - -0.80 -

Pulse Width tw CP (H) 2.00 - 2.00 - - 2.00 - ns 

Note) The CirCUits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 hnear fpm) IS mamtamed. 

('I' n.:nY 

1'.--+--"\ r-----l.O:ir 

.. o,:n\' 

-------. l.n!i\' 

Q. 

----------~ O.:U\' 

Fig.1 Propagation Delay Time Fig.2 Set-up and Hold Time 
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HD100142/F 

4X4 Content Addressable Memory 

The HD100142 is a 4 word x 4 bit Content 
Addressable Memory (CAM). Each word location 
has its own Address Select line. Reading or Writing 
is accomplished when the Address Select line is 
low. In the Read mode, Data from the addressed 
location appears at the Data (Oi) outputs. 
In the Write mode, Data is stored in the addressed 
location. A low Write Strobe selects the Write 
mode, a high Write Strobe select the Read mode. 
Each Data input has its own Mask input that 

blocks data storage when the Mask is high. The 
Data input word is simultaneously compared with 
each of the four memory Words. 
If a Search Compare result in a Match, this output 
will go low. A high Mask input on any bit forces a 
Match of that bit. Each input has a 50kn (typical) 
pull-down resistor \ tied to VEE. The outputs 
require external resistance terminations as they 
are not terminated internally through resistance to 
the VEE supply. 

• PIN ARRANGEMENT 

eHD100142 

.TRUTH TABLE 

Operation 
Inputs 

WS AI 

WS Ao 

MK. 
AI 
A. 
A, 

X H 
Write Disabled X L 

H L 

Vee 
Write 

L L 
L L 

VEE 
Read 

H L 
H L 

Match Masked H X 
H L 

Match Not Satisfied 
H H 
H H 

Do H L 
H L 

MKo 
Match Satisfied 

H H 
H H 
H L 

(Top View) 

eHD100142F 
Ao AI W's \<'£l AI A3 

D. 

MK. MK. 

MK. MK, 

Mo Q. 

M2 M3 lec' VCCA Qs Q2 

(Top View) 

148 _HITACHI 

D, 

Do 
D, 

D. 
D, 

X 
X 
X 
H 
L 
X 
X 
X 
H 
H 
L 
L 
H 
H 
L 
L 

Flip-Flop Outputs 
MK, QII M, Q, 

MKo Mo Qo 

MK, M, Q, 

MK. M. Q. 

MK. M, Q. 

X NC X L 
H NC L Qijn-l 

X NC X Qijll-I 

L H L H 
L L L L 
X H X H 
X L X L 
H NC L X 
L L H L 
L L H L 
L H H L 
L H H H 
L H L H 
L H L L 
L L L L 
L L L L 

H-Hiah Voltage Level (Most Positive) 
L-Low Volta .. Level (Most Neptive) 
X -Don't Care (May be either hi,t. or low) 

NC - No Change froID Previous State 
WS-Write Strobe 

Ai -Address for ith Word 
Dj - nata for jth Bit 

MKj-Oata mask for jth Bit (H-Mask) 
Qij -Cell State for ith Word. jth Bit 
Mi -Match Output of lth Word (L-True) 
Qj -Data Output of jth Bit 

Q.+I-Previous Cell State 



--------------------------HD100142, HD100142F 

• LOGIC DIAGRAM 

~----4-~--~~----+_~--~~----+_~--~~----+_~I>--i 
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HD1oo142, HD100142F --------------------------

.DC CHARACTERISTICS (VEE=-4.2 to -4.8V, Vee = VeeA=GND, Ta=O to +85'C) 

Item Symbol Test Condition 

Supply Current I",; All input open 

WS, Aj input 

Input Current I'H Vi.\'= VIH IRflZ 0, input 

MK, input 
.. .. Note) As for other Items, refer to the Common IX Characteristics . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100142 

Test O'C 
Item Symbol 

Condition min max min 

Address to Data Out lAD 1.20 2.90 1.30 

Data In to Match Out Time 10M 1.45 3.55 1.60 

Mask In to "Enable Partial" Match Out Time t.WM 1.25 2.85 1.25 

Data In to New Data Out too 1.90 4.40 1.90 

Write to New Data Out tWD 2.40 4.60 2.50 

Address to Match lAM 2.50 4.60 2.50 

Mask to Data 1M" See test 2.10 4.45 2.20 

WS to Match tWSM circuit 2.70 4.60 2.80 

Write Pulse Width Ill' and 1.30 - 1.30 

Address Setup before Write Time lAS 
waveform 

0.20 - 0.20 

Address Hold after Write Time IAH 0.20 - 0.20 

Data In Setup before Write Time IDS -0.60 - -0.60 

Data In Hold after Write Time IDH 0.70 - 0.70 

Mask In Hold to inhibit Write Time IMH 1.30 - 1.30 

Mask In Setup to inhibit Write Time IMS -0.20 - -0.20 

Transition Time ITLH, tTHL 0.40 2.00 0.40 

eHD100142F 

Test O'C 
Item Symbol 

Condition min max min 

Address to Data Out lAD 1.20 2.70 1.20 

Data In to Match Out Time IDM 1.45 3.35 1.55 

Mask In to "Enable Partial" Match Out Time IMM 1.20 2.65 1.25 

Data In to New Data Out IDD 1.90 4.20 1.90 

Write to New Data Out tWD 2.40 4.40 2.50 

Address to Match lAM 2.50 4.40 2.50 

Mask to Data IMD See test 2.10 4.15 2.20 

WS to Match tWSM circuit 2.70 4.30 2.80 

Write Pulse Width IIr and 1.20 - 1.20 

Address Setup before Write Time lAS 
waveform 

0.00 - 0.00 

Address Hold after Write Time IAH 0.00 - 0.00 

Data In Setup before Write Time IDS -0.60 - -0.60 

Data In Hold after Write Time IDH 0.50 - 0.50 

Mask In Hold to inhibit Write Time IMH 1.00 - 1.10 

Mask In Setup to inhibit Write Time 1M. -0.30 - -0.30 

Transition Time tTLH, tTHL 0.40 2.00 0.40 

min typ max 

114 163 288 
~ ~ 159 

- ~ 149 

-- ~ 164 

25t 85t 

typ max min max 

1.90 2.90 1.30 3.00 

2.45 3.55 1.60 3.55 

1.95 2.85 1.25 3.00 

3.00 4.40 1.90 4.50 

3.00 4.60 2.50 4.60 

3.30 4.60 2.50 4.60 

2.90 4.45 2.20 4.45 

3.30 4.60 2.80 4.60 

- - 1.30 -

- - 0.20 -

- - 0.20 -

- - -0.60 -
- - 0.70 -
- ~ 1.30 -

- - -0.20 ---

1.30 2.00 0.45 2.00 

25t 85t 

typ max min max 

1.90 2.70 1.30 2.70 

2.45 3.35 1.55 3.35 

1.95 2.65 1.25 2.70 

3.00 4.20 1.90 4.20 

3.00 4.40 2.50 4.40 

3.10 4.40 2.50 4.40 

2.90 4.25 2.20 4.25 

3.30 4.40 2.80 4.40 

- - 1.20 -
- - 0.00 -

- - 0.00 -

- - -0.60 -
- - 0.50 -
- - 1.10 -
- - -0.30 -

1.10 2.00 0.40 2.00 

Note} The Circuits In a test socket or mounted on a printed circuit board and transverse air flow greater than 2.Sm/s (500 linear (pm) is maintained. 
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Unit 

rnA 

I'A 

Unit 

ns 

Unit 

ns 



-------------- HD100142, HD100142F 

(nput 

Output 

"."".1", -----J r 
~~--t1.05V 

80% 

•. ".:::~~ 11'-"%-I;--""-H - to.'IV 

,j [:: -I L',", 
It- r: 

Inverting l J 50~O% 
tTLH~ ~tTHI. 

Fig. 1 Output Rise and Fall Times and Waveforms 

Fig. 3 Read Mode Waveforms 

Fig. 4 Search Mode Waveforms 

• HITACHI 

Oat, GIl (Old (4tal 

__ -J. _______ J 

Fig. 2 Write Mode and Read/Write 
Mode Waveforms 
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HD100145/F 
16X4 Read/Write Register File 

The HD100145 is a 64-bit Register File organ
ized as 16 words of four bits each. Separate 
address inputs for Read (ARn) and Write (AWn) 
operations reduce overall cycle time by allowing 
one address to be setting-up while the other is 
being executed. Operating speed is also enhanced 
by four output latches which store data from the 
previous read operation while writing is in progress. 
When both Write Enable (WE) inputs are LOW, the 
circuit is in the WRITE mode and the latches are 
in a HOLD mode. When either WE input is HIGH, 
the circuit is in the READ mode, but the outputs 

• PIN ARRANGEMENT 
eHD100145 

AR, 

Q, 

Vcr 

AW, 

0, Do 
-....----~ 

(Top View) 

• LOGIC DIAGRAM 

can be forced LOW by a HIGH signal on either of 
the Output Enable (OE) inputs. This makes it 
possible to tie one WE input and one OE input 
together to serve as an active LOW Chip Select 
(CS) input. When this wired CS input is HIGH, 
reading will still take place internally and the 
resulting data will enter the latches and become 
available as soon as the CS signal goes LOW, 
provided that the other DE input is LOW. A HIGH 
signal on the Master Reset (MR) input overrides all 
other inputs, clears all cells in the memory, resets 
the output latches and forces the outputs LOW. 

eHD100145F 

"'WI .o\Wo MR rEF. WE2 WEi 

or, 

17 0E7 

16 Do 

15 n, 

14 Do 

13 Ih 

tTop VIew I 
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.~--------------- HD100145. HD100145F 

.DC CHARACTERISTICS (VEE=-4.2to -4.BV. Vee = VeeA=GND, Ta=Oto +B5°C) 

Item Symbol Test Condition 

Supply Current In: All input open 

I WE/LE input 
Input Current IIH V/f\= VrH mllr 

I All input except WE/LE 

Note) As for other Items, refer to the "Common DC Charactenstlcs", 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2 . BV, Vee = VeeA = 2. OV) 
eHD100145 

O'C 
Item Symbol 

min max min 

Address Access IAA 2.00 7.40 2.00 

Access/Recovery Timing Output Recovery lOR 0.80 3.10 0.80 

Output Disable ton 0.80 3.10 0.80 

Address Setup tRSA 1 3.20 - 3.20 
Read Timing 

Output Delay tWEQ 2.00 6.10 2.00 

Address Setup tRSA2 8.50 - 8.50 
Outpul Latch Timing 

Address Hold 0.20 0.20 tRHA --

Address Setup t"'SA 3.20 --- 3.20 

Address Hold tWHA 0.20 - 0.20 

Data Setup tWSD 9.20 - 9.20 

Write Timing Data Hold tWHD 0.20 - 0.20 

Min. Write Pulse Width Iw 6.20 - 6.20 

WE to WE Setup lsw 0.70 - 0.70 

WE to WE Hold tw'v' 0.20 - 0.20 

Min. Reset Pulse Width 1M 4.50 - 4.50 

Master Reset Timing WE Hold to Write tMHW 9.20 - 9.20 

Output Disable IMQ 3.70 - 3.70 

eHD100145F 

O'C 
Item Symbol 

min max min 

Address Access IAA 2.00 7.20 2.00 

Access/Recovery Timing Output Recovery lOR 1.00 2.90 1.00 

Output Disable too 1.00 2.90 1.00 

Address Setup tRSA I 3.00 - 3.00 
Read Timing 

Output Delay 2.00 5.90 2.00 tWEQ 

Address Setup tRSA2 8.30 - 8.30 
Output Latch Timing 

Address Hold 0.00 0.00 tRHA -

Address Setup {WSA 3.00 - 3.00 

Address Hold tWHA 0.00 - 0.00 

Data Setup (WSD 9.00 - 9.00 

Write Timing Data Hold tWHD 0.00 - 0.00 

Min. Write Pulse Width tw 6.00 - 6.00 

WE to WE Setup ISH! 0.50 - 0.50 

WE to WE Hold IHw 0.00 - 0.00 

Min. Reset Pulse Width 1M 4.30 - 4.30 

Master Reset Timing WE Hold to Write tMHW 9.00 - 9.00 

Output Disable tMQ 3.50 - 3.50 

min typ max 

119 170 247 

- - 270 

- - 220 

25'C 85'C 

typ max min max 

5.50 7.40 2.00 7.40 

2.20 3.10 0.80 3.30 

2.20 3.10 0.80 3.30 

2.00 - 3.20 .-

4.50 6.10 2.00 6.60 

5.50 - 8.50 -

-2.00 - 0.20 -

2.00 -- 3.20 -

-1.30 - 0.20 --

6.00 - 9.20 -

-1.20 - 0.20 -

4.00 - 6.20 -

- - 0.70 -

- - 0.20 -

-- - 4.50 -

- - 10.60 -

2.70 - 3.70 -

25'C 85'C 

typ max min max 

5.50 7.20 2.00 7.20 

2.20 2.90 1.00 3.20 

2.20 2.90 1.00 3.20 

2.00 - 3.00 -

4.50 5.90 2.00 6.40 

5.50 - 8.30 -

-2.00 - 0.00 -

2.00 - 3.00 -

-1.30 - 0.00 -

6.00 - 9.00 -

-1.20 - 0.00 -

4.00 - 6.50 -

- -- 0.50 -

- - 0.00 -

- - 4.30 -

- - 10.40 -

- - 3.50 -

Note) The circuits in a test socket Of mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained. 
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Unit 

rnA 

J.lA 

J.lA 

Unit 

ns 

Unit 

ns 
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HD100145, HD100145F --------------------------

• TIMING RELATIONSHIPS 

(a) Address Access Time 
(WE" or WE,-High: OE,-OE,=Low) 

_______ , -Il.n!i\' 

AR. ¥ 51lQ.:, ----::1'-------- +Il.311· __________ '~·,.L 
Q. 'K-- 51,":' 

'-----
(c) Read Timing, Address Set-up Time 

(unpulsed WE, OE" OE,=Low) 

=)Zr------------. + I.Il51" 
AH.. I 50% 

____ J +11.31V 

IR~A] r-
V-----+1.I15V 

5Mi 

-----J1 ..... ~------ +0.311' 

---l ,,'" 
lOata From Latches I 

Fig.1 

(a) Address and Data Set-up Time and Hold Time, 
Write Pulse Width (unpulsed WE-Low) 

~
-"\ ,---+I.Il51" 

~W. ' ~":' 
~ _________ J' +O.3}V 

tl4SA 

tn tUHA +I,IlS\' 

5U~;' 

'-----J.i--- +u.:n\' 

~_ .. \ II'" ''''''''' __ +1.1''1' 

Dft 511% _________ J tl).31\' 

(b) Output Recovery/Disable Time 
(unpulsed OE=Low) 

~ ~5(11)" j ,---+1"\1 

T =1;"'" Qn 50"" 

----------
(d) Output Latch Timing, Address Set-up Time 

(unpulsed WE=Low) 

AR. (Old Address I 

,...------f l.n5\' 

{New Addrpss J- 50% 

,------- - +0.31\' 

""'E 
(e) Output Latch Timing, Address Hold Time 

(unpulsed WE=Low) 

(Old .A.ddress I 
,.------ + I.Il5\' 

I New Address) 50% 

'- - ------ to.3tV 

-----....11-~------- + 1.051' ~""' 
WE 50% 

'\.\..------ + 0.31 V 

Read Timing 

(b) WE Set-up and hold times, write with other WE 

j, f +I.,15V 
WEI or WEi 50% 

.------... -~-+0.31V 

~SHhl'HU+l.fI5\' WE2nr~1 50% 
tn.:nv 

Flg.2 Write Timing 

(a) Reset pulse width, WE hold time for subsequent (b) Output reset delay, MR to Q. 
writing (address already set-up, unpulsed WE=Low) 

MH 
,-----,---- +1.I15V 

Jj,---- ~1"4. 

<t-U.31\' 

+1.1l5\' 

50% 
·'-----£....-+Il.311' 

~ 
+1.115\' 

[1_ 50% 
+O,3tV 

Q. ---------------------'.~~~,% 
MH 

Fig.3 Master Reset Timing 
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HD100150/F 

Hex D-type Latches 

The HDtOOt50 contains six 0 type latches with 
the True and Complement Outputs. a pair of 
Common Enables (Ea and Eb). and a common 
Master Reset(MR). A Q output follows its 0 input 
when both Ea and E6 are low. When either Ea or 

Eli (or both) are high. a latch stores the last valid 
data present on its 0 input before Ea or E6 went 
high. The MR input overrides all other inputs and 
makes the Q outputs low. 

• PIN ARRANGEMENT 

eHD100150 

Q, Qs 

Q. 0. 

Q. U. 

Q, Eh 

Qs E-

Vcr MR 

rcrA \'n: 

Q, 0. 

Qs 0, 

Q; IJ, 

Q, I. 

Q; Qs 

(Top View) 

• TRUTH TABLE (each latch) 

Dn I E. Eb MR Q. 

L L L L L 

H L L L H 

x H x L * 
x x H L * - ---- --
x x 

H - Hiah Level 
L- Low Level 
x -Immaterial 

x H 

* - Retains data present before E positive 
transition 

L 

eHD100150F 
Eh~MRVun.[b 

Q; Q3 \'rr VCC A Q2 C« 

(Top View) 

• LOGIC DIAGRAM 

il,-----I 

MR -/,>-H>--..J 

.DC CHARACTERISTICS (VEE= -4.5V, Vee =GND, Ta=O to +85'C) 
Item Symbol Test Condition min typ max 

Supply Current lEE All input open 79 113 159 

MR input - - 450 

Input Current hH ViN= ViL au Data input - - 340 

Enable input - - 520 
Note) As for other Items, refer to the "Common OC Characteristics" . 

• HITACHI 
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HD100150, HD100150F --------------------------

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. BV, Vee = VeeA = 2. OV) 
eHD100150 

O'C 25'C 85'C 
Item Symbol Test Condition Unit 

min max min typ max min max 

Eo, Eb input 0.75 1.50 0.75 1.15 1.50 0.85 1.60 

Propagation Delay Time tPLH. tPHL MR input 1.00 2.25 1.10 1.55 2.35 1.10 2.35 ns 

D, input 0.50 1.35 0.55 0.60 1.40 0.55 1.40 

Transition Time ITLH, ITHL See test 0.35 1.50 0.35 0.70 1.50 0.35 1.50 ns 
circuit 

D, input 0.60 0.60 0.60 - - - -
Setup Time Isu and ns 

waveform MR input (Release Time) 1.90 - 2.10 - - 2.10 -

Hold Time t; D, input 0.50 - 0.50 - - 0.40 - ns 

E., Eb (L) 0.95 - 0.95 - - 0.95 -
Pulse Width Iw ns 

MR (H) 1.50 - 1.50 - - 1.50 -

eHD100150F 

O'C 25'C 85'C 
Item Symbol Test Condition Unit 

min max min typ max min max 

Eo, Eb input 0.70 1.45 0.75 1.05 1.50 0.75 1.50 

Propagation Delay Time tPI.H, tPHL MR input 1.10 2.10 1.15 1.50 2.20 1.15 2.20 ns 

D, input 0.50 1.10 0.55 0.85 1.15 0.55 1.15 

Transition Time ITLH, tTHL See test 0.45 1.50 0.45 0.70 1.50 0.45 1.50 ns 
circuit 

D, input 0.60 0.60 0.60 -- - -
Setup Time Isu and ns 

waveform MR input (Release Time) 1.80 - 2.00 - - 2.00 -

Hold Time I. I), input 0.30 - 0.30 - - 0.20 - ns 

E., Eb (L) 0.75 - 0.75 - - 0.75 -
Pulse Width Iw ns 

MR (H) 1.30 - 1.30 - - 1.30 -

Note) The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 hnear fpm) is maintained. 

(al 

Ilala 

,--....... ;---+l.tl5V 
l·:rlahlt. 50% 

+O.31V 

Q 511% 

Q 50% 

(b) 

MR 50% j%+1.05V 

+O.31V 
lPNL 

Q 50% 

-l~ 
Q~50% 

Fig.1 Propagation Delay Time 

Data 

Fig.2 Set-up and Hold' Time 
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(e) 
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50% 

+O.31V 

50% 

tPHL IPLN ~
"" 1m 

Q • 50% 



HD100151/F 
Hex Ootype Flip-Flops 

HD100151 contains six master/slave fli·flops with 
True and Complement outputs. A pair of Common 
Clock inputs (CPa and CPbl and common Master 
Reset (MRI input. Data enters a master when both 

• PIN ARRANGEMENT 
eHD100151 eHD100151F 

CPa and CPb are low and transfers to the slave 
when CPa or CPb (or both). go high. The MR 
inputs overrides all other inputs and makes the a 
outputs low . 

• TRUTH TABLE (Each Flip Flop) 

iiS Qo 
CI\ CPo MR v.. 0. 0. D. CPo CP. MR QR(I+I) 

Q; Ilo 

Q. Do 
Do DI 

0. 
Q, CI\ 

17 Do 

Q. 16 Qo 
Q, CPo 

Qs 15 Q; 
vcc MR Q. 14 QI 

Vee A v .. flo Q, 

iii 0. 

flo 0. 
Qo Qo 

Q, DI (Top View) 

QI Do 

Q; flo 

(Top View) 

• LOGIC DIAGAM 

Do 

L ..r L L 

H ..r -L L ----c----. --
L L ..r L 

H L ..r L ----
x H ..r L 

x ..r H L 

x x x H 

x: Im.ateria) 
t, t+l : Time before and after CP positive 

transition 

Do MR CP.Cl\ 0. 

L 

H 

L 

H 

QII(I) 

Qn(1) 

L 

.OC CHARACTERISTICS (VEE=-4.2to -4.8V, VCC= VCCA=GND, Ta=Oto +85'C) 
Item Symbol Test Condition min typ max 

Supply Current lEE All input open 98 141 198 

MR input - - 450 

Input Current ltH ViN= YiN.CIa' Do-Os input - - 225 

CP., CPb input - - 520 
. . Note) As for other items. refer to the "Common DC Characteristics" . 

_HITACHI 

Unit 

rnA 

/lA 

/lA 

/lA 
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HD100151, HD100151F --------------------------

.AC CHARACTERISTICS (VEE=-2.2to -2.8V, Vcc= VccA=2.0V) 
eHD100151 

ot 
Item Symbol Test Condition 

min max min 
, CP., CPb input 0.70 1.70 0.80 

Propagation Delay Time tPLH, tPHL 
MR input 1.30 2.50 1.30 

Transition Time tTLH, tTHL 0.35 1.20 0.35 

Toggle Frequency /loB See test 400 - 400 
circuit 

D. input 0.60 - 0.60 
Setup Time tsu and 

waveform MR input (Release Time) 2.20 - 2.20 

Hold Time t. 0. input 0.50 - 0.50 

Eo, Eb (L) 1.30 - 1.30 
Pulse Width Iw 

MR (H) 1.50 - 1.50 

eHD100151F 

ot 
Item Symbol Test Condition 

min max min 

CP., CPb,input l 0.80 1.70 0.90 
Propagation Delay Time tPLH, /PHL 

MR input 1.35 2.50 1.35 

Transition Time tTLH, tTHL 0.35 1.20 0.35 

Toggle Frequency fiOll See test 400 - 400 
circuit 

0. input 0.60 - 0.60 
Setup Time tsu and 

waveform MR input (Release Time) 1.40 - 1.50 

Hold Time t. 0. input 0.30 - 0.30 

E., Eb (L) 1.10 - 1.10 
Pulse Width tw 

MR (H) 1.30 - 1.30 

25t 85t 

typ max min max 

1.30 1.80 0.90 1.90 

1.65 2.60 1.30 2.60 

0.65 1.20 0.35 1.20 

- - 400 -
- - 0.60 -
- - 2.20 -
- - 0.50 -

- - 1.30 -

- - 1.50 -

25t 85t 

typ max min max 

1.20 1.80 0.90 1.80 

1.60 2.50 1.35 2.60 

0.60 1.20 0.35 1.20 

- - 400 -

- - 0.60 -

- - 1.50 -

- - 0.30 -

- - 1.10 -
- - 1.30 -

Note) The Clrcwts In a test socket or mounted on a pnnted Clrcwt board and transverse air flow greater than 2.5m/s (500 linear fpm) IS mamtamed . 
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HD100155/F 
Quad. Multiplexers/Latches 

The H0100155 contains four transparent latches, 
each of which can accept and store data from two 
sources. When both Enable (En) inputs are low, 
the data that appears at an outputs is controlled 
by the Select (5n) inputs, as shown in the 
operating mode table. In addition to routing data 
from either Do or 0 1 , the Select inputs can force 
the outputs low for the case where the latch is 
transparent (both Enables are low) and can steer a 

.OPERATING MODE TABLE 

E. 
H 

x 

L 

L 

L 

L 

H = High Level 
L= Low Level 
X - Immaterial 

CONTROLS 

E. 
x 

H 

L 

L 

L 

L 

So 

x 

x 

L 

L 

H 

H 

S. 
x 

--~---

X 

L 

H 

L 

H 

• = Stores ~ata present before En went high. 

.PIN ARRANGEMENT 

OUTPUT 

Q. 

latched· 

latched' 

Do, 

Do,+D., 

L 

D." 

high signal from either Do or 0 1 to an output. The 
Select inputs can be tied together for applications 
requiring only that data be steered from either Do 
or D1 • 

A positive·going signal on either Enable input 
latches the outputs. A high signal on the Master 
Reset (M5) input overrides all the other inputs and 
forces the Q outputs low. 

.TRUTH TABLE 

-- r--
Input 

D-;'~ 
Output r-; 

D •• Q. Q. 

MR E. E. S. g, D .. DOb Q- Q. 
D., Do, Q, Q, 

-- DOd ~'-'- _ Q;-_Q_,-

H X X X X X X H L 
---- --- -_._---

L L L H H H X L H 
-- I--- - ----_ .. _-
L L L H H L X H L 

--1------ --L-I--- -- --~~-
L L L L X H L H 
L L L L L X L H L 
--1-~----r-----r---+---+---4----------

L L L L H X X H L 
L-H"- --C-f--I-i- ;- --i.----fj-

+---+---+-------
L H L X H L H 

L L L H L L L H L -- -- ------- ----4---+-~f__----
L H X X X X 
_--1--- -------------1---
L X H X X X 

H - High Level 
L= Low Level 
x = Immaterial 

X No Change 

X _ No<::,hange __ 

eHD100155 eHD100155F 

D" 0., £2 E; 'IN rEF. s. s; 

Q, D" 

Q; 0., iJo, Dlh 

Q, E; u •• 17 DOh 

DOd 16 Dh 
Q, r; 

Hid 15 flo. 
v" MR 

Q, 14 Q. 
VecA V" Q, Q. 

Q. s. 

Q. 50 
Q; Q, ref ref A Q. Q. 

Q. D .. 
(Top View) 

Q. I~. 

0.. 0.. 
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HD100155, HD100155F -------------------------. 

• LOGIC DIAGRAM 

.DC CHARACTERISTICS (VEE=-4.2to -4.SV. Vcc= VccA=GND. Ta=Oto +S5"C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE All input open 60 95 133 mA 

S, input - - 220 

Eo input - - 350 
Input Current IIH VIN= V1H 'I"'U: ",A 

Data input - - 340 

MR input - - 430 
. . Note) As for other Items. refer to the "Common DC Characteristics" . 
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-----------------------------------------------------HD100155,HD100155F 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2.8 V, Vee = VeeA = 2. OV) 
eHD100155 

ot 
Item Symbol Test Condition 

min max min 

Date input 0.55 1.50 0.60 

Propagation S input 1.40 3.00 1.50 

Delay Time 
tPLH, (PHL 

E input 0.90 1.90 1.00 

MR input 0.95 1.65 1.00 

Transition Time tTl.H, tTHf. See test 0.55 1.75 0.50 

circuit Data input 0.60 - 0.60 

Setup Time Isu and S input· 2.30 - 2.30 
waveform MR input (Release Time) 1.30 .- 1.50 

Data input 0.50 - 0.40 
Hold Time I. 

S input -0.45 - -0.50 

El, E, (L) 2.00 - 2.00 
Pulse Width Ill" 

MR (H) 2.00 - 2.00 

eHD100155F 

ot 
Item Symbol Test Condition 

min max min 

Data input 0.60 1.45 0.70 

Propagation S input 1.50 3.00 1.50 

Delay Time 
tPLH, tPHL 

E input 0.90 2.10 1.00 

MR input 1.00 2.50 1.00 

Transition Time tTLH. ITHL 
See test 0.50 1.65 0.50 

circuit Data input 0.50 - 0.60 

Setup Time Isu and S input 2.10 - 2.30 
wavefonn MR input (Release Time) 1.20 - 1.40 

Data imput 0.30 - 0.30 
Hold Time fA 

S input -0.70 - -0.70 

EI, E, (L) 2.00 - 2.00 
Pulse Width tw 

MR·(H) 2.00 - 2.00 

25"C 85t 

typ max min max 

1.00 1.55 0.60 1.55 

1.80 3.10 1.50 3.10 

1.40 2.00 1.00 2.00 

1.70 2.50 1.00 2.50 

1.10 1.65 0.50 1.65 

- - 0.60 -

- - 2.30 -

- - 1.50 -

- - 0.40 -

- - -0.50 -

- - 2.00 -
- - 2.00 -

25t 85t 

typ max min max 

0.95 1.55 0.70 1.55 

1.80 3.20 1.50 3.20 

1.50 2.20 1.00 2.20 

1.60 2.70 1.00 2.70 

1.00 1.65 0.50 1.65 

- - 0.60 -

- - 2.30 -

- - 1.40 -

- - 0.30 -

- - -0.80 -

- - 2.00 -

- - 2.00 -

Note} The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained . 
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Unit 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 
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HD10015&/F 
Mask-merge 

The HD100156 merges two 4-bit words to form a 
4-bit output word. The AMj enable allows the 
merge of An into Bn by one, two, or three places 
(per the ASj value) from the left. The BMj enable 
similarly allows the merge of Bn into An from the 
left (per the BSj value). The Bn merge overrides 
the An merge when both are enabled. This means 
An first merges into Bn and Bn then merges into 
the An merge. A Bn address (BSj) greater than or 
equal to the An address (ASj) thus forces the out· 
puts to all Bn. The merge outputs feed 4 latches, 
which have a common enable (E) input. All 
inputs have a 50kn (typ.) pull·down resistor tied 
to VEE. 
All four outputs do not have pull·down resistors, 
so they have wired·OR capability and will require 
external resistors. 

• LOGIC DIAGRAM 

162 

I---------q~------------------------__, 
A, ----=-------'---------------------, 

liS, 

AS, 

~--------_r~r_~t_----~_+------~_l 
.~,-------_r~r_~t_---~_+--.., 

liS, 

B, -------_+--H++-------1f-+----<L~ 

AJ-----rt~r;:1~ 

AMo 

~-------------+-------+-----~~ 
AI ------------+--------+--....., 

AM, 

11M, =======::r:>-==l;:t..:l=l Ar.h 

AI --------------------------<l~ 

• HITACHI 

• PIN ARRANGEMENT 

eHD100156 

AM, RM, 

AI AM, 

BI BM. 

Q, AS, 

Q, BS, 

Vcr AS. 

Vcc" VEr. 

Q, E 

C/o BS, 

flo flo 

Ao B, 

Il, A, 

(Top View) 

eHD100156F 
E BSt 

BM, 

AM. 

BM, 

AM, 

.~, 

BI 

Q" Q2 Vee VeCA QI Qo 

(Top View) 

Q, 

Q, 



HD100156, HD100156F 

• TRUTH TABLE 

Input 

BM, AM, I AM, AS, E i Q, 
x x X X X X H X LIB, 

----+---1----r--~--_+--~----~--+_---
H X x X X X X X L Bo 

L L L L X X X X L A, 

Output 

L L L H X X L L L B, l B, B2 B, 
---+---I---4---.,---+--+----t---+---- - - ---------

L L L: H X X L H L A, B, B2 B, 
L L -If--L--il--H----'--X-+-X-+-H-+-L-+-L-+-A-,-t--A-,-t--B-2-f---B-,-

L L L H X X H H L A, A, A, B, 

L H L L' L L X X L A, A, A2 A, 

L H L L L H X X L B, A, A2 A, 

L H L L: H L X X L B, B, A. I A, 

L H L I H : L I L H L L A, A, B2! B, 
-- - ~--------+ - - -t---+---+---+---+---+---+---+-----t----

L H ---L--~~-i-L-~---I-~- r-Il--~---l-~'---~--~~t' ~ 
L H L I H L I H I H L LIB, A, B, B, ------- --- t- - - -- - --+------+------I-----+-----!------+----+-----+----

~ : ~ ~:-~~+;- :- ~I-:: :~r~:-:-:-l- ---: 
- - -- ------~- -- rn 
L H L H H H H L --i-- B, B, B2 B,__ : 

_L ____ H L H H i _Il. ____ L_-+_H_-+ __ --t-_B, __ B, _ r--~-=---- --BB,'--1 ~ 
L H L H H H L L L B, B, B, I _ 

---L--- H -L H I H L H L I L B, B, B2 B, I ~ 
--------t--- -- ----r-----j-----t-----t-------,I---------'-----+-----+----t-----+--------1 1\ 
__ '::__ H L H j H __ L_ _ __ ~ __ ~ ___ f-i _L_+_B_' --+_B_' -I_B_,_+--_B_,---+ 

__ L_---t-_H_-t-_L_-t-_H __ 1i __ H_-t-_L ~_ _ _L __ L ____ B __ ' __ +-_B_'_I-_B_2 -+_B_,-----1 
L H L H ' L H L H L B, B, B2 B, 

- - - - ---+------1----- -----t-------\----+----t-------\----+-------'------j 
L H L H L H L L L B, B, B. B, 

------+-----t--------1-----+-----!------+----+----+------+------I-----+-----I!-----f 
H L H L L L L L B, B, B2 B, 

-+----+----+-----4----+---- I-----+------t------I--~-L--~ 
L 

X X 

H - High Level 
L- Low Level 
x - Don't Care 

X X X X X X H Q, Q, Q2 Q, 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, VCC= VCCA=GND, Ta=Oto +8S"C) 

Item Symbol Test Condition min typ max 

Supply Current leE All input open 89 135 196 

I BS .. AS .. E, BM .. AM, - - 265 
Input Current IlH lIiN= ViH max I A"B, - - 340 

Note} As for other Items, refer to the "Common DC Charactenstlcs". 

eHITACHI 

Unit 

rnA 
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HD100156, HD100156F --------------------------

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100156 

ot 
Item Symbol Test Condition 

min max min 

A., B. to Output 0.60 1.70 0.70 

Propagation E to Ootput 1.20 2.30 1.30 
Delay Time 

tpl.H, /PHL 
AS., BS. to Output 1.50 3.60 1.60 

See test 
AM., BM. to Output 1.50 3.60 1.60 

Transition Time tTl.H, tTHI. circuit 0.50 1.80 0.50 

and A.,B. 0.20 - 0.20 
Setup Time ISl' waveform AM., BM., AS., BS. 2.00 - 2.00 

An,Bn 1.70 - 1.70 
Hold Time IA 

AM., BM., AS., BS. -0.30 -- -0.30 

Pulse Width tWIll E 2.00 - 2.00 

eHD100156F 

ot 
Item Symbol Test Condition 

min max min 

A., B. to Output 0.60 1.50 0.70 

Propagation E to Output 1.30 2.20 1.40 

Delay Time 
tpl.H, tPHI. 

AS.,BS. to Output 1.60 3.40 1.60 

See test 
AM., BM. to Output 1.60 3.40 1.60 

Transition Time tTLH, ITHL circuit 0.45 1.70 0.45 

and An, Bn 0.00 - 0.00 
Setup Time Isv waveform AM., BM., AS., BS. 1.80 - 1.80 

An,B" 1.50 - 1.50 
Hold Time I. 

AM., BM., AS., BS. -0.30 - -0.30 

Pulse Width tK'lLl E 2.00 - 2.00 

25t 85t 

typ max min max 

1.10 1.80 0.70 1.80 

1.50 2.40 1.30 2.40 

2.00 3.70 1.60 3.70 

2.30 3.70 1.60 3.70 

0.90 1.80 0.50 1.80 

- - 0.20 -
- - 2.00 -
- - 1.70 -
- - -0.30 -
- - 2.00 -

25t 85t 

typ max min max 

1.00 1.60 0.70 1.60 

1.70 2.20 1.40 2.35 

2.20 3.50 1.60 3.50 

2.20 3.50 1.60 3.50 

0.70 1.70 0.45 1.70 

- - 0.00 -
- - 1.90 -
- - 1.50 -
- - -0.30 -

- - 2.00 -
Note) The circuits in a test socket or mounted on a printed circuit board and transverse air flow grater than 2.5m/s (500 hnear fpm) is maintamed . 
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HD1001SB/F 

a-bit Shift Matrix 

The H01 00158 contains a combinatorial network 
which performs the function of an 8-bit shift 
matrix. Three control lines (Sn) are internally 
decoded and define the number of places which an 
8-bit word present at the inputs (On) is shifted to 
the left and presented at the outputs (Zn). A Mode 
Control input (M) is provided which if low, forces 
low all outputs to the right of the one that contain 

0 7 • This operation is sometimes referred to as 
"low backfill". 
If M is high, an end-round shift is performed such 
that Do appears at the output to the right of the 
one that contains 0 7 • 

This operation is commonly referred to as "barrel 
shifting". 

• PIN ARRANGEMENT 

eHD100158 

• TRUTH TABLE 

z, 

7. 0. 

Zs Os 

Z. 0. 

VeCA S, 

\<'cc M 

VCCA VEF. 

Z, S, 

1, So 

Z, D, 

7~ n, 

D, D, 

(Top View) 

eHD100158F 

z, 

L VerA Vcc VeeA Z3 Zz 

(Top View) 

INPUT 

M So 
x L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

H H 

H L 

H H 

H L 

H H 

H L 

H H 

H - High level 
L - Low level 
x - Immaterial 

S, 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

H 

S, 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

eHITACHI 

Z, 

Do 
D, 

D, 

D, 

D. 
D, 

D. 
D, 

D, 

D, 

D, 

D. 

Ds 

D. 
D, 

OUTPUT 

Z, Z, Z, Z. Zs Z. Z, 

D, D, D, D. Ds D. D, 

D, D, D. D, D, D, L 
D, D. Ds D. D, L L 

D. Ds D. D, L L L 

Ds D. D, L L L L 
D. D, L L L L L 
D, L L L L L L 

L L L L L L L 
- --- r---

D, D, D. Ds D. D, Do 
D, D. Ds D, D, Do D, 

D. Ds D. D, Do D, D, 

Ds D. D, Do D, D, D, 
----

D. D, D, D, D, D, D. 
~-. 

D, Do D, D, D, D. Ds 

Do D, D, D, D. D, D. 
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HD100158, HD100158F -------------------------

• LOGIC DIAGRAM 

Zl 

~l 

Z, 

~1 

S2 

17 
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-------------------------- HD100158, HD100158F 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee = VeeA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition 

Supply Current lEE All input open 

Input Current IIH V'N= lIiH IIIn 

Note) As for other items, refer to the "Common OC Characteristics" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100158 

O"C 
Item Symbol Test Condition 

min max min 

See test 
D. input to Output 1.10 2.25 1.10 

Propagation 
tPLH, tPHL circuit M input to Output 1.25 3.50 1.25 

Delay Time 
and S. input to Output 1.70 3.70 1.70 

Transition Time tTLH. tTHL 
waveform 

0.50 2.20 0.50 

eHD100158F 

O"C 
Item Symbol Test Condition 

min max min 

See test 
D. input to Output 1.10 2.40 1.10 

Propagation 
tPLH, tPHL ciscuit M input to Output 1.25 3.70 1.25 

Delay Time 
and S. input to Output 1.70 3.70 1.70 

Transition Time tTLH. trHL 
waveform 

0.50 2.20 0.50 

min typ max 

84 120 168 

- - 220 

25"C 85"C 

typ max min max 

1.70 2.25 1.20 2.35 

2.30 3.70 1.25 3.70 

2.80 3.70 1.70 3.70 

1.30 2.20 0.50 2.20 

25"C 85"C 

typ max min max 

1.60 2.40 1.10 2.50 

2.30 3.80 1.25 3.80 

2.40 3.70 1.70 3.70 

1.00 2.20 0.50 2.20' 

Note) The CircUits In a test socket or mounted on a pnnted CircUit board and transverse air flow greater than 2.5m/s (500 hnear fpm) IS mamtamed . 

• HITACHI 

Unit 

rnA 

/.<A 

Unit 

ns 

ns 

Unit 

ns 

ns 
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HD100160/F 

Dual Parity Generators/Checker 

The HD100160 is a Dual Parity Checker/ 
Generator. Each half has nine inputs, with the 
output being high when an even number of inputs 
are high. Ona of tha nine inputs(la or Ib) has the 
shorter through-put delay and is therefora pre· 
ferrad as the expansion input for generating parity 

• PIN ARRANGEMENT 

eHD100180 eHD100180F 

I .. 

I .. 

I .. 
I .. 

I .. 
I .. 

I .. 
I" 

I .. 
hi 

I" 

V" 10 

II. 

I .. 
Vee VC'rA Z. 

h. 
(Top View) 

I •• 

r .. 

(Top View) 

for 16 or mora bits. The HD100160 also has a 
Compare (~ output which allows the circuit to 
compare two a·bit words. 
The C" output is low when the two words match, 
bit for bit 

I .. 

I .. 

II. 

I .. 

II. 

I •• 

I. 

• LOGIC DIAGRAM 

I ~I, 
I .. 
I .. 
I .. 
r. 

• TRUTH TABLE (each half) 

Sum of High Inpul OUlpUI Z 

EVEN H 

ODD L 

C - Ilk(ill"r+II,.EE)l"r+ 11 .. (ilI" r+II .. (ilh., 
+ (IubEBllb) + (flbEBln) + (J'bEBlsb) + {hbEBhb! 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, VCC= VccA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE All input open 57 82 115 mA 

lib, I. ~. 
~ 340 J.!A 

Input Current IIH VIN=lIiHlltu.r I All input except Ib and I. ~ ~ 220 J.!A 
.. Note) As for other Items,trefer to the Common DC Charactenstics" . 
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-------------------------- HD100160. HD100160F 

.AC CHARACTERISTICS (VEE = - 2 0 2 to - 2 0 BV. Vee = VeeA = 2 0 OV) 
eHD100160 

O'c 
Item Symbol Test Condition 

min max min 

I", I,b to Zoo Zb 1.20 3.50 1.30 
Propagation 

t"LH, t"HI. See test In., Inb toe 1.10 2.65 1.20 
Delay Time circuit and 

waveform 10, h to Z" Zb 0.50 1.20 0.60 

Transition Time ITtH. ITHI. 0.40 1.40 0.40 

eHD100160F 

ot 
Item Symbol Test Condition 

min max min 

I", I.b to Z., Zb 1.20 3.60 1.30 
Propagation 

tPLH. tPHL 
See test Ina, Inb to C 1.10 2.80 1.20 

Delay Time circuit and 
waveform id, Ib to Zo, Zb 0.50 1.20 0.60 

Transition Time ITLH, tTHL 0.35 1.30 0.35 

25t 85t 

typ max min max 

2.50 3.60 1.30 3.60 

2.00 2.75 1.20 2.75 

0.90 1.30 0.60 1.30 

0.90 1.40 0.40 1.40 

25t 85t t 

typ max min max 

2.30 3.75 1.30 3.75 

1.90 2.90 1.20 2.90 

0.80 1.30 0.60 1.30 

0.75 1.30 0.35 1.30 

Note) The CirCUits 10 a test socket or mounted on a pnnted circult board and transverse air flow greater than 2.5m/s (500 hnear fpm) IS mamtatned . 

• HITACHI 

Unit 

ns 

ns 

Unit 

ns 

ns 
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HD100163/F 

Dual a-input Multiplexers 

The HD100163 is a dual a-input Multiplexer. The Data Select(Sn) 
inputs determine which bit (An and Bn) will be presented at the 
Outputs (ZA and ZB respectively). The same bit (0-7) will be 
selected for both the ZA and ZB output . 

• PIN ARRANGEMENT 

eHD100163 

AI 

IlJ B. 

BI a. 

B, 

l. 5. 

V('I,' 5, 

Vr(,04 V .. 

Z. So 

"" 
A, 

AI "" 
AI ,," 

AI AI 

(Top View) 

eHD100163F 

• LOGIC DIAGRAM 

,I. 

A.--J-U:::t:f:u=< 
s, 

B,-----+++;5:::t" ....... 
a.-----~+-tj~ 

• TRUTH TABLE 

Input 
& ZII Vcc VCCA Z" 1vJ Address 

(Top View) 
S. 5, 5, A, A. As 

B, B. Bs 
L L L X X X L L L 
L L H x X x 
L L H 
L H L x x x 
L H L 
L H H x x x L H H 
H 'L L x x x H L L 
H L H x x L 
H L H H 
H H L x L x H H L H 
H H H L x x H H H H 

170 eHITACHI 

'/.,\ 

Data Output 
A. A, A. AI A, 
B. B, B. BI B, 

X X X X L L 
H H 

x x x L x L 
H H 

x x L x x L 
H H 

x L x x x L 
H H 

L x x x x L 
H H 

x x x x x L 
H 

x x x x x L 
H 

x x x x x L 
H 



HD100163, HD100163F 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee = VeeA=GND, Ta=Oto +85°C) 

Item Symbol Test Condition 

Supply Current In: All input open 

I S. input 
Input Current IIH V'N= ViH !lUll' 

I A., B. input 

Note) As for other Item. refer to the "Common DC Charactensttcs", 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100163 

0"(; 
Item Symbol Test Condition 

min max min 

Propagation See test I A., B. input to output 0.60 1.30 0.60 
tPLH, tPHL 

Delay Time circuit and I S. input to output 1.25 2.45 1.30 

Transition Time tTLH, tTHt waveform 0.55 1.70 0.55 

eHD100163F 

0"(; 
Item Symbol Test Condition 

min max min 

Propagation See test I A., B. input to output 0.70 1.40 0.80 

Delay Time 
tPLH, tPHL 

I S. input to output circuit and 1.30 2.40 1.40 

Transition Time ITLH, tTHL waveform 0.55 1.60 0.55 

min typ max 

76 109 153 

- - 265 

- - 340 

25"(; 85"(; 

typ max min max 

0.95 1.40 0.60 1.40 

1.75 2.50 1.30 2.50 

1.20 1.70 0.55 1.70 

25'(; 85'(; 

typ max min max 

0.95 1.50 0.80 1.50 

1.75 2.50 1.40 2.50 

1.10 1.60 0.55 1.60 

Note) The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained . 
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Unit 

rnA 

"A 

"A 

Unit 

ns 

ns 

Unit 

ns 

ns 
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HD1001&4/F 

l6-input Multiplexer 

The HD100164 is a l6-input Multiplexer. Data 
paths are controlled by four select line (So-53 ) • 

• PIN ARRANGEMENT 

eHD100164 

h II 

I, I, 

h 10 

I. S. 

" S. 

Vce S, 

VerA V£f. 

S. 

I, I" 

" I" 

I" I" 

I" I" 

(Top View) 

.TRUTH TABLE 

5. 5. 5, 5. 
L L L L 
H L L L 

L H L L 

H H L L 
L L H L 
H L H L 

L H H L 

H H H L 

L L L H 

H L L H· 
L H L H 

H H L H 
L L H H 

H L H H 
L H H H 
H H H H 

eHD100164F 

" " Vce Vcc~ Z 

(Top View) 

Z 

I. 

I. 

I. 

I. 
I. 

h 
I, 

I, 

10 
I. 

I .. 

I" 
I .. 

I" 

I" 
I" 

17 

16 

15 

14 

I, 

Their decoding is shown in the truth table. Output 
data polarity is the same as the selected input data. 

I" 

I" 

I" 

I" 

I" 

I, 

I, ; 

I, , 

" , 
I, · 
I, , 

I, , 

• 

· , 

" I. 

" I, 

s, 

" h 

I, 

I, 

• LOGIC DIAGRAM 

p-
.J-

F= V-
t== a,)<>-

~ 
~ 

Ft>-
~ I=I>"J 

) 

>-l F ->-"}' 

>-

"} 
p-
~ 

-1!: ~ tn.--
~ 
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------------------------- HD100164, HD100164F 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee = VeeA=GND, Ta=Oto +8S"C) 
Item Symbol Test Condition 

Supply Current h< All input open 

10 input 

Input Current IIH ViN= V,H MUZ So, S. input 

52,S, input 

Note) As for other Items, refer to the "Common DC Characterlsttcs" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100164 

0"(; 
Item Symbol Test Condition 

min max min 

In input to output 0.90 2.20 0.95 
Propagation 

(PI.H, tPHL 
See test So, S. input to output 1.45 3.10 1.45 

Delay Time circuit and 
waveform 52, 5, input to output 1.05 2.40 1.10 

Transition Time tTLH, tTHL 0.55 1.60 0.55 

eHD100164F 

0"(; 
Item Symbol Test Condition 

min max min 

In input to output 0.90 2.00 1.00 
Propagation 

/PLH, /PHL 
See test So, S. input to output 1.35 2.90 l.45 

Delay Time circuit and 
waveform 52, 5, input to output 1.00 2.20 1.10 

Transition Time tTLH, tTHt 0.50 1.50 0.50 

min typ max 

43 70 98 

- - 280 

- - 240 

- - 200 

25"(; 85"(; 

typ max min max 

1.35 2.35 0.95 2.35 

1.90 3.20 1.45 3.20 

1.50 2.50 1.10 2.50 

0.90 1.60 0.55 1.60 

25"(; 85"(; 

typ max min max 

1.35 2.15 1.00 2.15 

2.00 3.00 1.45 3.00 

1.50 2.30 1.10 2.30 

0.90 1.50 0.50 1.50 

Note) The Clrcu1tS In a test socket or mounted on a pnnted Circuit board and transverse 81r flow greater than 2.5m/s (500 bnear (pm) IS mamtamed . 
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Unit 

mA 

p.A 

p.A 

p.A 

Unit 

ns 

ns 

Unit 

ns 

ns 
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HD100165/F 

Universal Priority Encoders 

The HD100165 contains eight input latches with 
a Common Enable (1:) followed by encoding logic 
which generates the binary address of the highest 
priority input having a high signal. The circuit 
operates as a dual 4·input encoder when the Mode 
Control input (M) is low, and as a single a-input 
encoder when M is high. 
In the a-input mode, Qo, Q1 and Q2 are the rele
vant outputs, 10 is the highest priority input and 
GS1 is the relevant Group Signal output. In the 

.PIN ARRANGEMENT 
eHD100165 

Q. I. 

.TRUTH 

E DE 
L L 
L L 
L L 
L L 
L L 

L L 
L L 
L i L 
L L 
L L ---
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 

L L 
X H 

H L 
H L 

H - High Level 
L - Low Level 

TABLE 

M 

L 
L 
L 
L 
L 

L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 
H 
H 

H 
X 

L 
H 

Q; 

Q; 

QI 

GSI 

l'ef 

~'f(A 

GS, 

Qs 

iii 

Q; 

Q, 

I. I, 

H X 

L H 
L L 
L L 
L L 

H X 

L H 
L L 
L L 
L L 
L L 
L L 
L L 

L L 
X X 

X X 

X X 

* "'" Stores data present before E went high. 

II 

10 

II 

M 

£ 

rtr. 

m: 
I, 

Is 

I. 

I, 

(Top View) 

I. 13 I. 
X X 

X X 

H X 

L H 
L L 

H 
L 
L 
L 
L 

X X X 

X X X 

H X X 

L H X 

L L H 
L L L 
L L L 
L L L 

L L L 
X X X 

X X X 

X X X 

10 

X 

H 
L 
L 
L 

X 

X 

X 

X 

X 

H 
L 
L 

L 
X 

X 

X 

dual mode, Qo, Q1 and GS1 operate with 10-13' 
Q2, Q 3 and GS2 operate with 14 -1,. 
A GS output goes low when its pertinent inputs 
are all low. Inputs are latched when E' goes high. 
A high signal on the Output Enable (O'E') input 
forces all Q outputs low and GS outputs high. 
Expansion to accommodate more inputs can be 
done by connecting the GS output of a higher 
priority group to the rn: input of the next lower 
priority group. 

eHD100165F 
r. M E l'F.f. OE I, 

10 Is 

II I, 

I. I! 

Q. Q, 

go l1i 

Qi 'Qi 

QI GS1 Vcr VCCA GS! Qr 

(Top View) 

I. I, Q, QI Q, Q. GS, GS. 

L L H 
H L H 
L H H 
H H H 
L L L 

X X L L H 
X X H L H 
H X L H H 
L H H H H 
L L L L L 

X X L L L L H H 
X X H L L L H H 
X X L H L L H H 
X X H H L L H H 
X X L L H L H H 
X X H L H L H H 
H X L H H L H H 
L H H H H L H H 

L L L L L L L H 
X X L L L L H H 
X X * * * * * * 
X X * * * * * * 
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-------------------------- HD100165, HD100165F 

• LOGIC DIAGRAM 

.DC CHARACTERISTICS (VEE=-4.2V to -4.8V, Vee = VeeA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition min 

Supply Current leE Al! input open 77 

Input Current ltH VIN= VIH mat -
Note) As for other items. refer to the "Common DC Characteristics", 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100165 

ot 
Item Symbol Test Condition 

min max min 

In input to Q" Q, 1.00 3.35 1.10 

In input to GS" GS, 1.20 3.35 1.30 

Propagation See test E input to Q" Q" GS" GS, 1.50 3.70 1.50 

Delay Time 
tpl.H, tPHI. 

circuit and OE input to Q" Q, 0.90 2.45 1.00 
waveform OE input to GS" GS, 1.00 2.50 1.10 

M input to Q" Q", GS" GS, 0.90 3.05 1.00 

Transition Time ITLH, ITHL 0.35 1.30 0.35 

Setup Time Isu 0.70 - 0.80 

Hold Time I. 0.60 - 0.60 

• HITACHI 

typ max 

110 154 

- 230 

25t 85t 

typ max min max 

2.15 3.40 1.20 3.60 

2.00 3.40 1.40 3.60 

3.00 3.80 1.60 3.90 

1.75 2.60 1.10 2.80 

1.70 2.60 1.20 2.60 

2.00 3.10 1.10 3.30 

0.75 1.30 0.35 1.30 

- - 0.80 -

- - 0.70 -

Unit 

rnA 

/JA 

Unit 

ns 

ns 

ns 

ns 
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HD100165, HD100165F --------------------------

eHD100165F 

0'C 25'C 85'C 
Item Symbol Test Condition Unit 

min max min typ max min max 

In input to Q" Q, 1.00 3.40 1.10 2.15 3.45 1.10 3.55 

In input to GS" GS2 1.20 3.40 1.30 2.00 3.45 1.30 3.55 

Propagation 
See test E input to Q" Q" GS" GS2 1.50 3.70 1.60 3.00 3.80 1.70 3.90 

Delay Time 
/PLH. /PHL circuit and ns 

wavefonn OE input to Q" Q, 0.90 2.40 1.00 1.75 2.50 1.00 2.50 

OE input to GS., GS2 1.00 2.30 1.10 1.70 2.40 1.10 2.40 

M input to Q" Q" GS., GS2 1.00 3.00 1.00 2.00 3.00 1.00 3.00 

Transition Time ITLH, ITHL 0.40 1.30 0.40 0.80 1.30 0.40 1.30 ns 

Setup Time Isu 0.60 - 0.60 - - 0.60 - ns 

Nold Time I! 0.40 - 0.40 - - 0.40 - os 
Note) The Circuits In a test socket or mounted on a prmted CirCUit board and transverse alT flow greater than 2.Sm/s (500 bnear fpm) IS malntamed. 

(a) (b) 

v .. 

·'-:~---..L-+_-----1I.3IV 

VUI 

Fig.1 Propagation Delay Time 

+ LOS\" --1: ,J==::,,, 
~ +1.115V 

I 500.~ 

----~-~--------- +0.31\ 

I, 

Fig.2 Set-up and Hold Time 
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HD1001&&/F 

9-bit Comparator 

The HD100166 is a 9-bit Magnitude Comparator 
which compares the arithmetic value of two 9-bit 
words and indicates whether one word is greater 
than, or equal to the other . 

• PIN ARRANGEMENT 

The outputs do not have pull down resistors, 
which provides the wire OR functions by trying 
several outputs together. 

eHD100166 eHD100166F 

H, B, AI A, 

Il, H. 

Ho B. Flo AI 

H>A Ho B. 17 !II 

W Il7 S. 16 '" B, 15 Ao 
\'I'C Flo 

B, 14 AI 
l(f'.4 Vu 

Ao A, 

A>R !It 

A, A, 
feu A>B At 

A, At 
(Top View) 

.II> 

'" 
(Top View) 

• LOGIC DIAGRAM 

A>B A=B B>A 

• HITACHI 177 



HD100166, HD100166F ---------.--------'-------------

• TRUTH TABLE 

A. B. A, B, 

H L 

L H 

A.-B. H L 

A.-B. L H 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A,-B. A7-B1 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

A.-B. A,-B, 

H == High Level 
L - Low l .. evel 
Blanlt -. Don't care 

A. B. 

H L 

L H 

A.-B. 

A.-B. 
A.-B. 

A.-B. 

A.-B. 

A.-B. 

A.-B. 

A.-B. 
A.-B. 

A.-B. 

A.-B •. 

A.-B. 

A.-B. 

A. B. 

H L 

L H 

A.-B. 

A.-B. 

A.-B. 

A.-B. 

A.-B. 

A.-B. 

A.-B. 

A.-B. 

A.-B. 

A.-B. 

A.-B. 

Input Output 

A. B. A, B. A. B. AI B, Ao Bo A>B B>A 

H L 

L H 

H L 

L H 

H L 

L H 

H L 

L H 

H L H L 

L H L H 

A.-B. H L H L 

A.-B. L H L H 

A.-B. A.-B, H L H L 

A4==B, Al-Bl L H L H 

A4-B4 A,-B, A.-B. H L H L 

A.-B. A,-B, A.-B. L H L H 

At=-B, A,-B. A.-B. A,-B, H L H L 

A.-B. A,-B, A.-B. A,-B, L H L H 

A.-B. A,-B, A.-B. A,-B. Ao-Bo L L 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee~ VeeA=GND, Ta~Oto +85"C) 

Item Symbol Test Condition min 

Supply Current leE All input open 119 

Input Current IIH lIiH= ViH 111(1% -
Note) As for other Items. refer to the "Common DC Characteristics" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100166 

ot 
Item Symbol Test Condition 

min max min 

tPLH 
Propagation Delay Time 

tPHL 
1.30 2.90 1.40 

See test circuit and waveform 
tTLH 

Transition Time 0.45 1.55 0.45 
tTHL 

eHD100166F 

ot 
Item Symbol Test Condition 

min max min 

tPl.H 
Propagation Delay Time 1.40 3.10 1.40 

tPHL 
See test circuit and waveform 

tTHL 
Transition Time 0.45 1.30 0.45 

tTHL 

typ max 

170 238 

- 250 

25t 85t 

typ max min max 

2.10 3.00 1.40 3.00 

0.90 1.45 0.45 1.45 

25t 85t 

typ max min max 

2.10 3.00 1.40 3.10 

0.90 1.30 0.45 1.30 

Note} The CircUits In a test socket or mOWlted on a pnnted CIrcUit board and transverse alf flow greater than 2.Sm/s (500 hnear (pm) IS mamtaIned. 
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A-B 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

Unit 

rnA 

",A 

Unit 

ns 

ns 

Unit 

ns 

ns 



HD100170/F 

Universal Demultiplexer/Decoder 

The HD100170 Universal Demultiplexer/Decoder 
functions as either a dual Mode Control input(M). 
In the dual mode, each half has a pair of active low 
Enable('Ei inputs. Pin assignments for the 'E"inputs 
are such that in the 1·of·8 mode they can easily be 
tied together in pairs to provide two active low 
enables (pin 16 to 17 and pin 19 to 20). 

• PIN ARRANGEMENT 

eHD100170 eHD100170F 

Ao. 

H. 

H. II; 

H. 
H. 

r. Ao. 

A" 
!ii 

v" 
E;i 

1r.i 

A .. 

M 

A,. 

(Top View) 

• TRUTH TABLE 

eDual l-of-4 Mode (M=A,,=Hc-L) 

Input 
Active High Output 

(H •• H.-H) 

E: &. A,. A,. Zoo Z .. Z .. Z .. 
r.;- "Eb2 A .. A" Zoo Z .. Z .. Z .. 
H X X X L L L L 
X H X X L L L L 

L L L L H L L L 

L L L H L H L L 

L L H L L L H L 

L L H H L L L H 

Signals applied to auxiliary inputs Ha, Hb and Hc 
determine whether the outputs are active high or 
active low. In the dual 1·of4 mode the address 
inputs are AOa, A 1 a and AOb, A 1 b with A2a 
unused (i.e., left open, tied to VBB or with low 
signal applied). In the 1·of·8 mode, the address 
inputs are AOa, A1a, A2a with AOb and A1b low 
or open . 

Z,. 
Zoo 
H 

H 

L 

H 

H 

H 

• LOGIC DIAGRAM 

(Zn} for I-nH~ applications 

Active Low Output 
(H •• H.-L) 
Z,. Z .. Z .. 
Z .. Z .. Z .. 
H H H 

H H H 

H H H 

L H H 

H L H 

H H L 

Z .. IZ,i 

ZOII Zol 

ZI.I?'I) 

ZhfZ31 
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HDlO0170, HD100170F --------------------------

.Single l-of-8 Mode (M=H: AOb=AIb=H.=Hb=L) 

Input 

E. E. A .. A .. A •• 

H X X X X 

X H X X X 

L L L L L 

L L L L H 

L L L H L 

L L L H H 

L L H L L 

L L H L H 

L L H H L 

L L H H H 

• For He' - Low. output states are complemented. 
EI-E.I·E~I. E., ° £101 

Active High Output 
(He-H)* 

Z. Z, Z. Z. z. 
L L L L L 

L L L L L 

H L L L L 

L H L L L 

L L H L L 

L L L H L 

L L L L H 

L L L L L 

L L L L L 

L L L L L 

Z. Z. Z, 
L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

H L L 

L H L 

L L H 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee = VeeA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition 

Supply Current lEE All input open 

I Ho, Ao, Ala, A2a input 
Input Current IIH ViN= VIH IIIU 

I All other input 

Note) As for other items. refer to the "Common DC Characteristics", 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
.HD100170 

ot 
Item Symbol Test Condition 

min max min 

Ean, Ebn, input to output 0.80 1.65 0.90 

Propagation See test A", A.b input to output 0.75 2.10 0.90 

Delay Time 
tPLH, tPHL circuit 

and 
H input to output 0.90 2.50 1.00 

waveform M input to output 1.40 3.30 1.55 

Transition Time tTLH, !THL 0.35 2.20 0.35 

.HD10017OF 

ot 
Item Symbol Test Condition 

min max min 

Ean, Ebn input to output 0.80 1.70 0.90 

PropagOc:tllon See test A.d, A.b inqut to output 0.80 2.20 0.90 
Delay Time 

tPLH, tPHL circuit 
and 

H input to output 0.90 2.40 1.00 

waveform M input to Output 1.50 3.40 1.60 

Transition Time tTLH, tTHL 0.45 1.60 0.45 

min typ max 

76 109 153 

- - 310 

- - 250 

25t 85t 

typ max min max 

1.35 1.75 0.90 1.75 

1.40 2.20 0.90 2.20 

1.75 2.60 1.00 2.60 

2.10 3.50 1.55 3.55 

1.00 2.20 0.35 2.20 

25t 85t 

typ max min max 

1.30 1.80 0.90 1.80 

1.60 2.30 0.90 2.30 

1.75 2.50 1.00 2.50 

2.10 3.60 1.60 3.60 

1.00 1.60 0.45 1.60 

Note) The Circuits In a test socket or mounted on a printed CIrcuit board and transverse air flow greater than 2.Sm/s (500 hnear (pm) IS mamtamed . 
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HD100171/F 

Triple 4-lnput Multiplexers with Enable 

The HD100171 contains Triple 4-input multi
plexers which share a common decoder (inputs 50 
and 51). Output buffer gates provide true and 

complement outputs. A high on the Enable input 
('E") forces all true outputs low (see truth table). 

• PIN ARRANGEMENT • LOGIC DIAGRAM 

e HD100171 eHD100171F 

I" I •• S. 

I" iI. S, 

h, I .. 
I .. I" 10. 

1,1 I .. I,. 
1. I,. 

I •• I,. Z 
Z; I .. I" 

I,. I •• Z. 

v" F. iJ. 
h, Z. 

V('C~ V" iJ, ?: I .. 

7.. 5, I" Z. 
1. ,. S. Z. Z. v('C' VrcA z~ To I .. 

r- h. I .. 

l. I" I •• 7,; 

I •• I" I" 
Z. 

(Top View) I •• 

II • 

• TRUTH TABLE 1. 

E 50 5, Z. 

L L L 10. 

L H L I .. 

L L H I.. 

L H H h. 
H x x L 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vcc= VccA=GND, Ta=Oto +85"C) 

Item Symbol Test Condition min typ max Unit 

Supply Current lEE All input open 56 81 114 rnA 

I So. 51, E input - - 300 pA 
Inqut Current IIH YlN= ViH IRllr 

J Data input - - 340 pA 

Note) As for other Items. refer to the "Common DC Charactenstlcs" . 
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HD100171, HD100171F 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100171 

O'C 
Item Symbol Test Condition 

min max min 

See test 10, - h" input to output 0.45 1.30 0.55 
Propagation 

t,'I.H. II'HI. circuit SO/SI input to output 0.90 2.10 1.00 
Delay Time 

and E input to output 0.80 1.95 0.90 

Transition Time ITI.H, tTH1. 
waveform 

0.40 1.40 0.40 

eHD100171F 

O'C 
Item Symbol Test Condition 

min max min 

See test 
10, - h, input to output 0.45 1.25 0.55 

Propagation 
tPl.H, t"HI. circuit SO/SI input to output 1.00 2.20 1.10 

Delay Time 
and E input to output 0.90 2.00 1.00 

Transition Time tTLH, tTH!. 
waveform 0.50 1.35 0.50 

25'C 85t 

typ max min max 

0.95 1.40 0.60 1.45 

1.30 2.20 1.00 2.20 

1.50 2.05 0.90 2.05 

0.80 1.40 0.40 1.40 

25t 85'C 

typ max min max 

0.90 1.30 0.55 1.40 

1.40 2.30 1.10 2.30 

1.50 2.10 1.00 2.10 

0.90 1.35 0.50 1.35 

Note) The circuits in a test socket or mounted on a printed circuit board and transverse aIr flow greater than 2.5m/s (500 linear fpm) IS maintained. 
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HDtOOt79/F 
Carry Look-ahead 

The HD100179 is a high speed carry look-ahead 
generator intended for use with the HD100180 

6-bit fast Adder and the HD100181 4-bit ALU. 

• PIN ARRANGEMENT 

eHD100179 

Pi Gi 

Gi Po 

Pi Go 

cs:; Pi" 

cs:; Gi 

VCc G 

VeCA VEE 

CX+6 PO 

C!.+8 Go 

Gi Po 

Pi Go 

G< P. 

(Top View) 

eHD100179F 

(Top View) 

• TRUTH TABLE 

eeN,' Output 

CN Go Po GI PI eN+t 

X X X L X L 

X L X X L L 

L X L X L L 

All other combinations H 

CN.:=-Gl '{PI+Gn)' (PI+Po+CNl 
x- Don't care 

e eN+' Output 

CN Go Po GI PI G, p, G, p, 

X X X X X X X L X 

X X X X X L X X L 

X X X L X X L X L 

X L X X L X L X L 

L X L X L X L X L 

All other combinations 

G;.7-G;"". (P7+Gz)· (P;+Pz+G;")· (P,+?;+ii7"+G;). 
(P;+ ii;"+ Pn+C;) 

eeN+' Output 

CN Go Po GI PI G, p, G, p, G. P. G. P. 
X X X X X X X X X X X L X 

X X X X X X X X X L X X L 
X X X X X X X L X X L X L 
X X X X X L X X L X L X L 

X X X L X X L X L X L X L 

X L X X L X L X L X L X L 
L X L X L X L X L X L X L 

All other combinations 
- - - - - -- - - -- - - -- -CN.f""GS • {P~+Gd' (Ps+P,+Gll' (PS+P.+P3+Gr)· (PS+P'+P3+Pz+Gd' 

(Ps+ P.+ P;-+ Pz+ ii;-+Gol . (Ps+ ii;"+ K+ P";"+ p;-+ Po+<:;) 

eeN+' Output 

CN Go Po GI . I G, p, G, p, G. p. G. p, 

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 X X X X X X X X X X L X 

X X X X X X X X X L X X L 

X X X X X X X L X X L X L 
X X X X X L X X L X L X L 

X X X L X X L X L X L X L 

X L X X L X L X L X L X L 

L X L X L X L X L X L X L 

All other combinations 

CN .. 6 

L 

L 

L 

L 

L 

L 

L 

H 

G. P • G, p, 

X X L X 

L X X L 

X L X L 

X L X L 

X L X L 

X L X L 

X L X L 

X L X L 

X L X L 

eNd 

L 

L 

L 

L 

L 

H 

CN+8 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 
- - - --CN+8-G,· (P1+G,)' (P,+P,+Gsl' (P,+Pe+Ps+G,)· (P1+P.+P5+P.+Ga)· (P,+P,+Ps+P,+PJ+G%l' 

(p-;-+p'+p'+Pt+P;+P;+~) . {p";"+P.+Ps+P.+?;"+Pz+ii;"+Go'"l· (p,+p.+Ps+K+K+F;+i>;-+Po+c;) 
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HD100179. HD100179F ---------------------------

.LOGIC DIAGRAM 

.DC CHARACTERISTICS (VEE=-4.2to -4.BV. Vee = VeeA=GND, Ta=Oto +B5°C) 
Item Symbol Test Condition 

Supply Current lEE All input open 

I Co, Go input 
Input Current IIH VIN::;: V,H !RQJ: 

I p, input 

Note) As for other Items. refer the "Common DC Characteristics", 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. BV, Vee = VeeA = 2. OV) 
eHD100170 

ot 
Item Symbol Test Condition 

min max min 

/PLH 
Propagation Delay Time 

(PHL 
1.10 2.30 1.10 

See test circuit and waveform 
tTLH 

Transition Time 0.40 1.60 0.40 
tTHL 

eHD100179F 

ot 
Item Symbol Test Condition 

min max min 

/PLH 
Propagation Delay Time 

/PHL 
1.00 2.45 1.10 

See test circuit and waveform 
tTLH 

Transition Time 0.45 1.50 0.45 
/THL 

min typ max 

115 165 231 

- - 250 

- - 340 

25t 85t 

typ max min max 

1.70 2.40 1.20 2.40 

0.80 1.60 0.40 1.60 

25t 85t 

typ max min max 

1.50 2.45 1.10 2.55 

0.65 1.50 0.45 1.50 

Note) The Circuits In a test socket or mounted on a prmted Circuit board and transverse atf flow greater than 2.5m/s (500 linear fpm) IS mamtalned. 
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HD1001BO/F 

Fast 6-bit Adder 

The HDtOO180 is a High Speed 6-bit Adder 
capables of performing as full 6-bit addition of 2 
operands in 2ns_ 
Inputs for the adder are active low Carry-In, 
Operand A, and Operand B; outputs are Function, 

active low Carry Generate, and active low Carry 
Propagate. When used with the HDtOOt79, Full 
Carry Lookahead, as a second order Lookahead 
Block. HDtOOt80 provides high speed addition of 
very long words . 

• PlN ARRANGEMENT 

eHD100180 

.LOGIC FUNCTION 

Fo=PoEBC'N 

(Top View) 

F, -PIEB(GO+POC'N) 
F,-P,EB(GI + PI Go+ p, PoC, N) 
F, -P,EB(G,+ P,GI + P,P,Go+ p,p, poc, N) 

• HD100180F 

B, 

A, 

So 

AD 

F. 

F, 

(Top View) 

F, -P,EB(G,+p,G,+P,P,G, +p,P,P,Go+P,P,P,GOC'N) 
F, -P,EB(G. + P,G,+ P,P,G,+ P. RP,G, + Pol?, P,P,Go+ p,P,P,P, poc, N) 
p -Pop,p,p,p,p, 
G =G,+P,G.+P,P,G,+P,P.P,G,+P,p,P,P,G,+p,p,p,P,P,Go 
Po = AoEBBo Go=Ao· Bo 
P,=A,EBB, Gl=Al· Bl 
p, = A,EBB, G2 = A2 • B2 
P3=A3EBB3 G3=A3· B3 
P. =A.EBB, G4=A4· B4 
P,-A,EBB, Gs=As· Bs 

• HITACHI 

A. 

B. 

As 

Bs 

e 
p 
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HD100180, HD100180F --------------------------

.LOGIC DIAGRAM 

F, 

A • B. BI AI} Bo-c.;: 

• DC CHARACTERISTICS (VEE=-4.2to -4.BV, Vee = VeeA=GND, Ta=Oto +B5'C) 

Item Symbol Test Condition min 

Supply Current leE All input open 137 

Input Current liH VIN= V,H IIIQ% -
Note) As for other items. refer to the "Common OC Characteristics" . 

• AC CHARACTERISTICS (VEE = - 2.2 to - 2. BV, Vee = VeeA = 2. OV) 
eHD100180 

O'C 
Item Symbol Test Condition 

min max min 

A" B, input to F, 1.10 3.40 1.20 

Propagation A" B, input to P 0.85 2.60 1.00 

Delay Time 
tPLH, tPHL See test circuit 

and waveform 
A" B, input to G 1.40 3.00 1.40 

CIN input to F. 0.90 3.10 1.00 

Transition Time tTLH, tTHL 0 .. 45 2.30 0.45 

eHD100180F 

ot 
Item Symbol Test Condition 

min max min 

An, Bn input to F .. 1.20 3.40 1.20 

Propagation A" B, input to P 0.85 2.60 0.90 
Delay Time 

tPLH, tPHL See test circuit 
and waveform 

A" B, input to G 1.40 3.10 1.40 

CIN input to F, 0.90 3.25 1.00 

Transition Time tTLH, tTHL 0.45 2.20 0.45 

typ max 

195 255 

- 220 

25t 85t 

typ max min max 

2.25 3.55 1.20 3.75 

1.70 2.75 1.00 2.85 

2.30 3.20 1.60 3.55 

2.10 3.25 1.00 3.40 

1.30 2.30 0.45 2.40 

25'C 85t 

typ max min max 

2.25 3.55 1.40 3.85 

1.70 2.70 1.00 2.80 

2.10 3.20 1.60 3.55 

2.10 3.25 1.00 3.60 

1.30 2.20 0.45 2.20 

Note) The CircUIt In a test socket or mounted on a prmted. ClfCUlt board and transverse alf flow greater than 2.5m/s (500 linear fpm) IS mamtamed. 
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HD100181/F 
4-bit Binary/BCD ALU 

The HD100181 performs eight logic operations 
and eight arithmetic operations on a pair of 4-bit 
words. The operating mode is determined by 
signals applied to the Select (Sn) inputs, as shown 
in the Function Select table. In addition to 
performing binary arithmetic, the circuit contains 
the necessary correction logic to perform BCD 
addition and subtraction. Output latches are pro
vided to reduce overall package count and increase 
system operating speed. When the latches are not 
required, leaving the Enable (E") input open makes 
the latches transparent. 

.PIN ARRANGEMENT 
eHD100181 

eHD100181F 
E v" s, s. 

F, 

(Top View) 

The circuit uses internal lookahead carry to 
minimize delay to the F outputs and to the ripple 
Carry Output, Cn+4. Group carry lookahead Pro
pagate (P) and Generate (G) outPUts are also 
provided, which are independent of the carry In 
CO. The 1'" output goes low when a plus operation 
produces fifteen (nine for BCD) or when a minus 
operation produces zero. Similarly, G goes low 
when the sum of A and B is greater than fifteen 
(nine for BCD) in plus mode, or when their 
difference is greater than zero in a minus mode. 

.FUNCTION SELECT TABLE 

s, s. s, S. Function 

L L L L A plus B BCD 

L L L H A minus B BCD 

L L H L B minus A BCD 

L L H H o minus B BCD 

L H L L A plus B' Binary 

L H L H A minus B Binary 

L H H L B minus A Binary 

L H H H o minus B Binary 

H L L L Fn - AnBn + AriBn 

H L L H Fn-AnBn+AnBn 

H L H L Fn-An+Bn 

H L H H Fn-An 

H H L L Fn-Bn 

H H L H Fn-Bn 

H H H L Fn-AnBn 

H H H H Fn-Low 
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HD100181, HD100181F --------------------------

.LOGIC DIAGRAM 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vcc= VccA=GND, Ta=Oto +85'C) 
Item Symbol Test Condition min typ max Unit 

Supply Current lEE All input open 135 195 270 rnA 

I So, E input - - 350 p.A 
Input Current IIH ViN= VrH IIlGZ I Other inputs - - 250 p.A 

Note) As for other Items, refer to the "Common DC Characteristics", 
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-------------------------- HD100181, HD100181F 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. BV, Vee = VeeA = 2. OV) 
eHD100181 

0'(; 
Item Symbol Test Condition 

min max min 

Cn ...... Fn 1.50 5.00 1.60 

Cn-+Cn+4 1.10 2.80 1.30 

A •• B.-+P, G 1.30 3.80 1.40 

S.-+P. G 1.80 4.90 2.00 
Propagation 

tPLH,t/PHL See test circuit An, Bn-+Cn+4 2.00 5.00 2.00 
Delay Time 

and waveform S .... c.+. 2.70 6.50 2.80 

An, Bn-+Fn 2.10 6.20 2.10 

Sn-+Fn 1.30 6.20 1.50 

E-+F. 0.90 2.50 1.00 

Transition Time ITHL, tTLH 0.45 3.60 0.45 

An,Bn ....... E 5.20 - 5.50 

Setup Time Isu S.-+E 6.00 - 6.00 

C.-+E 4.30 - 4.50 

An, Bn-+E 0.10 - 0.10 

Hold Time t. S.-+E 0.60 - 0.60 

C ..... E 0.60 - 0.60 

Pulse Width twILl E 2.00 - 2.00 

eHD100181F 

0'(; 
Item Symbol Test Condition 

min max min 

Cn ...... Fn 1.50 4.80 1.60 

Cn ....... CnH 1.25 2.50 1.35 

A., B.-P, G 1.30 3.40 1.40 

S ..... p.G 1.90 4.80 2.00 
Propagation 

tPLH, tPHL 
See test circuit 

An, Bn-toCn+4 2.00 5.20 2.00 
Delay Time and waveform 

Sn ...... C+4 2.70 6.40 2.80 

An, Bn-+Fn 2.00 6.00 2.10 

Sn-toFn 1.30 7.00 1.50 

E-+F. 0.85 2.50 0.90 

Transition Time tTHLI ITLH 0.45 3.50 0.45 

An, Bn-+E 7.00 - 7.40 

Setup Time Isu S, .... E 8.00 - 8.00 

C, .... E 5.00 - 5.20 

An,Bn-JoE 0.00 - 0.00 

Hold Time I. S,-+E 0.50 - 0.50 

C ..... E 0.50 - 0.50 

Pulse Width IW<L> E 2.00 - 2.00 

25'(; 85'(; 

typ max min max 

3.00 5.20 1.60 5.40 

1.80 3.00 1.30 3.00 

2.50 3.90 1.40 3.90 

3.50 5.10 2.00 5.40 

3.50 5.10 2.10 5.30 

4.00 6.75 2.80 6.90 

4.00 6.20 2.20 6.40 

4.00 6.50 1.50 6.90 

1.50 2.50 1.00 2.50 

1.00 3.50 0.45 3.60 

- - 6.00 -
- - 6.50 -
- - 4.80 -
- - 0.10 -
- - 0.60 -
- - 0.60 -
- - 2.00 -

25'(; 85'(; 

typ max min max 

3.00 5.00 1.80 5.50 

1.80 2.80 1.35 2.90 

2.20 3.70 1.60 3.90 

2.80 5.00 2.20 5.80 

3.60 5.70 2.40 6.00 

4.50 6.75 3.00 7.40 

4.50 6.30 2.30 6.80 

5.00 7.20 1.70 7.80 

1.50 2.80 0.90 2.80 

1.50 3.50 0.45 3.50 

- - 8.20 -

- - 8.30 -
- - 6.20 -
- - 0.00 -
- - 0.30 -
- - 0.20 -
- - 2.00 -

.. Note) The ClfCUlt 10 a test socket or mounted on a prInted CIrcuit board and transverse air flow greater than 2.5m/s (SOD hnear fpm) IS mamtamed, 
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HD100182/F 
9-bit Wallace Tree Adder 
The HDtOOt82 is a 9·bit Wallace tree adder. It 
is designed to assist in performing high·speed 
hardware multiplication. 
The device is designed to add 9-bits of data t·bit· 
slice wide and handle the carry·ins from the pre· 
vious slices. 
The HDtOOt82 is easily expanded and still main· 
tains four levels of delay regardless of input string 
length. 
In conjunction with the HDtOOt83 Recode Multi· 
plier, the HDtOOt79 Carry Lookahead, and the 
HDtOOt80 High·speed Adder, the HDtOOt82 
assists in performing parallel multiplication of two 
signed numbers to produce a signed two's com· 
plement product . 

• PIN ARRANGEMENT 
eHD100182 

eHD100182F 

~c ~c I); VfI [1. D1 

D, 

D, 

D, 

(Top View) 

D. 

CI. I 

CI, 

CI, 

CI, 

PS 

.LOGIC DIAGRAM 

PC PS 
PartIal Perllal 
Carry Sum 

e Adder Logic Diagram 

e Adder Truth Table 

Inputs Outputs 

A B C S CO 

L L L L L 

L L H H L 

L H L H L 

L H H L H 

H L L H L 

H L H L H 
H H L L H 

H H H H H 
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-------------------------- HD100182, HD100182F 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee = VeeA=GND, Ta=Oto +85'C) 

Item Symbol Test Condition 

Supply Current lEE All input open 

I CIt-Cb. CI,-2, Dl, D3-D., D, 
Input Current hH VIA' = VlH mQ.I" I Do, D2, D, 

Note) As for other Items, refer to the "Common DC Charactenstlcs", 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100182 

ot 
Item Symbol Test Condition 

min max min 

Dn--+COn+2 1.20 4.30 1.40 

D,~COI 1.20 4.50 1.30 

D,~C02 2.00 5.80 2.20 

Propagation /PLH Dn-C03 1.30 4.50 1.40 

Delay Time tPHI. See test circuit D,~PC. PS 2.30 7.00 2.50 

and waveform CI,-2, CIl~C02 0.90 3.20 1.00 

CI,-2, CIl~PC, PS 1.40 4.20 1.50 

CI2, Cb~PC, PS 0.80 3.00 0.80 

tTLH 
Transition Time 0.45 1.60 0.45 

ITHI. 

eHD100182F 

ot 
Item Symbol Test Condition 

min max min 

Dn-COn+2 1.20 4.10 1.40 

D,~COI 1.20 4.20 1.30 

D,~C02 2.10 5.60 2.20 

Propagation /PLH D,-+C03 1.30 4.30 1.40 

Delay Time [PHI. See test circuit D,~PC, PS 2.40 6.80 2.50 

and waveform CI,-2, CIl~C02 0.90 3.00 1.00 

CI,-2, CI1~PC, PS 1.40 4.00 1.50 

Ch, Cb-+PC, PS 0.70 2.80 0.80 

tTLH 
Transition Time 0.45 1.50 0.45 

tTHL 

min typ max 

125 180 260 

- - 300 

- - 250 

25t 85'C 

typ max min max 

2.15 4.50 1.50 4.50 

2.20 4.70 1.40 4.70 

3.00 6.10 2.30 6.10 

2.10 4.70 1.50 4.70 

3.80 7.20 2.60 7.20 

1.50 3.40 1.10 3.40 

2.15 4.45 1.60 4.45 

1.45 3.20 0.90 3.20 

0.75 1.60 0.45 1.60 

25"C 85"C 

typ max min max 

2.10 4.30 1.50 4.30 

2.10 4.50 1.40 4.50 

2.90 5.90 2.30 5.90 

2.00 4.50 1.50 4.50 

3.70 7.00 2.60 7.00 

1.40 3.20 1.10 3.20 

2.05 4.25 1.60 4.25 

1.35 3.00 0.90 3.00 

0.70 1.50 0.45 1.50 

Note) The cirCUit In a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 hnear (pm) IS mamtamed . 

• HITACHI 

Unit 

rnA 

JlA 

JlA 

Unit 

ns 

ns 

Unit 

ns 

ns 
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HD100183/F 
2 x a·bit Recode Multiplier 

The HD100183 is a 2 x 8·bit recode multiplier 
designed to perform high·speed hardware multi· 
plication. 
In conjuction with the HD100182 Wallace Tree 
Adder, the HD100179 Carry Lookahead, and the 

.PIN ARRANGEMENT 
eHD100183 

eHD100183F 

(Top View) 

\, 

B" 

A, 

A, 

A, 

B, 

II, 

A" 

A, 

II, 

~ 
L..-. 

...... 

...... --. ...... 

..... 

...... 

..... 

-Q::= 

...... 

HD100180 High·speed Adder, the HD100183 
performs parallel multipliC/iltion of two signed 
numbers in two's complement form to produce a 
signed two's complement product. 

.LOGIC DIAGRAM 

I --........ 
I ......... 

=v-...r--. D-
~ --

~;, 

~ =D-- r, 

......... 

~ =0-

......... 

~ f::n-

=~ 
I 

=,r'). =0-
==3)..J"-

......... 

~~ 
I- ~ 

~51~ IO() 
.,0 

9. 
~ ~ ~ p, 
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------------------------- HD100183, HD100183F 

.TRUTH TABLE 

Inputs 
Recode Mode 

Outputs 

Ao Al A, Fo FI F, F, F. F. F, F7 

L L L 0 L L L L L L L L 

H L L +1 BI B, B, B. B. B, B7 B. 

L H L +1 BI B, B, B. B. B, B7 B. 

H H L +2 Bo BI B, B, B. B. B, B7 

L L H -2 Bo BI B, B, B. B. B, B7 

H L H -I BI B, B, B. B. B, B7 B. 

L H H -I BI B, B, B. B. B, B7 B. 

H H H 0 L L L L L L L L 

.DC CHARACTERISTICS (VEE=-4.2to -4.8V, Vee = VeeA=GND, Ta=Oto +85'C) 

Item Symbol Test Conditions 

Supply Current lEE All inputs open 

Bo-B. 

Ao 
Input Current IIH ViN= VIH .. ax 

Al 

A, 

Notes) As for other ItemS. refer to the "Common DC Charactenstics", 

.AC CHARACTERISTICS (VEE = - 2.2 to - 2. 8V, Vee = VeeA = 2. OV) 
eHD100183 

01: 
Item Symbol Test Condition 

min max min 

Ao-A,~Fo-F7 1.10 3.90 1.10 

Propagation tPLH Ao-A2~F. 0.90 3.20 1.00 

Delay Time /PHL See test circuit Bo-B.~Fo- F7 0.80 2.20 0.90 

and wavefonn B8-F8 0.80 2.00 0.90 

tTLH 
Transition Time 0.35 2.50 0.35 

tTHL 

eHD100183F 

Item 
01: 

Symbol Test Condition 
min max min 

Ao-A,~Fo-F7 1.10 3.70 1.10 

Propagation tPLH Ao-A,~F. 0.90 3.00 1.00 

Delay Time /PHL See test circuit Bo-B.~Fo-F7 0.80 2.00 0.90 

and waveform B.~F. 0.80 1.80 0.90 

ITLH 
Transition Time 0.35 2.40 0.35 

tTHL 

min typ max 

115 170 250 

- - 215 

- - 215 

- - 285 

- 310 

2S'C 851: 

typ max min max 

2.20 3.80 1.10 4.20 

1.60 3.10 1.00 3.60 

1.40 2.15 0.90 2.50 

1.30 2.00 0.90 2.50 

0.75 2.40 0.35 2.60 

25'C 851: 

typ max min max 

2.20 3.60 1.10 4.00 

1.60 2.90 1.00 3.40 

1.40 1.95 0.90 2.30 

1.30 1.80 0.90 2.30 

0.75 2.30 0.35 2.50 

Note) The CircUit 10 a test socket or mounted on a prmted CIrcuIt board and transverse air flow greater than 2.5m/s (500 hnear fpm) IS malOtamed . 

• HITACHI 

F. 

H 

B. 

B. 

B. 

B. 

B. 

B. 

H 

Unit 

rnA 

itA 

Unit 

ns 

ns 

Unit 

ns 

ns 
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HM10414, HM10414-1------

256-word x 1-bit Fully Decoded Random Access Memory 

The HM10414 is ECl 10K compatible, 256-word x 1-bit, read write, 
random access memory developed for high speed systems such as 
scratch pad and controllbuffer storages. 
The fabrication process uses the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10414 is encapsulated in cerdip-16pin package, compatible 
with Fairchild's F10414. 

• Fully compatible with 10K ECl level 
• Address access time: HM10414: 10ns (max.) 

HM10414-1: 8ns (max.) 
• Write pulse width: 6ns (min.) 
• Three chip select pins 
• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 

Input 
Output Mode 

CS WE Din 

anyone H X X L Not Selected 

all L L L L Write "0" 

all L L H L Write "11. 

all L H X Dout- Read 

)( : Don't care 
* : Read out non-inverted 

• BLOCK DIAGRAM 

D .. 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Supply Voltage V.t·£ to Vce +0.5 to -7.0 V 

Input Voltage V," +0.5 to VEE V 

Output Current I~~I -30 mA 

Storage Temperature Td. -65 to +150 'c 
Storage Temperature T".(Bias)* ·-55 to + 125 'c 
* Under Bias 

196 eHITACHI 
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-------------------------- HM10414, HM10414·1 

• ELECTRICAL CHARACTERISTICS 
eDC CHARACTERISTICS(VEE --S.2V,RL=SOO to -2.0V, Ta=O to +7S'C,air flow exceeding 2m/sec) 

Item Symbol Test Condition min IBI typ max !AI 
-

O'C -1000 - -840 

VOH +2S'C -960 - -810 

+7S'C -900 - -720 
Output Voltage V1N - VIHA or V,Lli 

O'C -1870 -1665 -
Vo, +2S'C -1850 - -1650 

+7S'C -1830 - -1625 

O'C -1020 - -
VaNe +2S'C -980 - -

+7S'C -920 - -
Output Threshold Voltage V,N =- V,N8 or YiI.A 

O'C -1645 - -
VULe +2S'C - - -1630 

+7S'C - - -1605 

O'C -1145 - -840 

V'H 
Guaranteed Input Voltage 

+2S'C -1.105 - -810 
High for All Inputs 

+7S'C -1045 - -720 
Input Voltage 

O'C -1870 - -1490 

V" 
Guaranteed Input Voltagt> 

+2S'C -1850 - -1475 
Low for All Inputs 

+7S'C -1830 - -1450 

!,H V,N"'" V1HA U to +7S'C - - 220 

Input Current CS I VIN-V, .. 
0.5 - 170 

1" o to +7S'C 
-50 - -Other 

All Input and Output Open, +7S'C - -130 -
Supply Current /££ 

O'C Test Pin 8 -180 -140 -

e AC CHARACTERISTICS 

(VEE=-5,2V±5%, Ta=O to +7S'C,air flow exceeding 2m/sec, see test circuit and waveforms) 
1. READ MODE 

HMI0414 HMI0414-1 
Item Symbol Test Condition 

min typ max min typ max 

Chip Select Access Time tA(°R - 3 6 - 3 6 

Chip Select Recovery Time hcs - 3 6 - 3 6 

Address Access Time I .. - 7 10 - 6 8 

2. WRITE MODE 

Item Symbol Test Condition min typ max 

Write Pulse Width Iw twSA =-2n5 6 4 -
Data Setup Time IwSJ> 1 0 -
Data Hold Time tWHD 1 0 -
Addres. Setup Time tWSA tw-6ns 2 0 -
Addre.s Hold Time IWHA 2 0 -
Chip Select Setup Time twscs 1 0 -
Chip Select Hold Time tWHCS 1 0 -
Write Disable Time Iws - - 5 

Write Recovery Time Iwo - - 5 

3, RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output Rise Time I. - 1.5 2.5 

Output Fall Time I, 1.5 2.5 

4, CAPACITANCE 

Item Symbol Test Condition min typ max 

Input Capacitance C. 3 5 
Output Capacitance C" 5 8 

• HITACHI 

Unit 

mV 

mV 

mV 

I'A 

mA 

Unit 

n. 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

n. 

ns 

Unit 

ns 

ns 

Unit 

pF 

pF 
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HM10414, HM10414-1-------------------------

.TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITIONS 
GND 

HMI0414 RL 

-2.oV 

RL=5Oll 

CL=3OpF(include. jil and stray capacit.nce) 

3. READ MODE 

0----t--t .4fS 

DoUI 

2. INPUT PULSE 

~W=6 
-1.7V 

I, ~ 20% 
I( 

1,='J=2.On. typ 

~" .. =t::, .. ~ 
Dout _ 

4. WRITE MODE C-,S----SO""'%'K-----------------------i 
! ! 

198 

_-Ad~d~r.~ .. ~~~~~~::~~~SO=%)(-----------------* .... --------
! 1 I _____ ,-_+-___ i--""'\j; I_~ __________ _ 

Din i! 50%/i\-------------')K " 

------+I--....,..j - .... : '---------;.-;-;.;:J ,,-..,,--,-------
-------r----r, --~,-~ 'r-----~:---------L" I 50% ----- , 

~t ".'tll~ t IIH4-----i I 
_____ t •• 'iA I t. j IK·H('S~,......;...------

-lw."s----Ii ~---~------f50% 
~I'""~ , ~, •• ::::j 

WE 

IJOUI 

SUPPLY CURRENT SUPPLY CURRENT 

va. AMBIENT TEMPERATURE 
200 

180 

1 
.l! 160 

! 140 

1. 120 

ux I 

I .. 
-20 

I 
I"--1--1 

< 
.§ 

.l! 

, I--l"'-
~ 
G 

1 
V> 

vr=-s.20r 
40 60 80 100 

Ambient Temperature Ta ('Cl 

• HITACHI 

va. SUPPLY VOLTAGE 
200 

180 

160 -
140 

120 

100 

80 

ra=j5'e 

-5.72 -5.20 -4,68 

Supply Voltage Va (V) 



------------------------IHM10414" HM10414·1 

.~ 
0-

j 
I ... o 

ADDRESS ACCESS TIME 
va. AMBIENT TEMPERATURE 

10 

8 
, 

7 V 
61_ --~i ~ b::f:: r--5 

VI'E--5.ZOV 

' J 4 
-20 20 60 

ABient Temperature r. (t) 

CHIP SELECT ACCESS TIME 
va. AMBIENT TEMPERATURE 

1 

80 

V41=-5.20V 

J 1 
-20 20 40 60 80 

Ambient Temperature T. ("C) 

WRITE PULSE WIDTH 

100 

100 

va. AMBIENT TEMPERATURE 
6 

5 -4 

3 

2 

I 

0 
VUI5.2OV 

20 20 40 60 80 100 

Ambient Temperature Ta (t I 

• HITACHI 

0 

7 

5 

ADDRESS ACCESS TIME 
va. SUPPLY VOLTAGE 

~ 
~ 

b ~ 
-

r.-25"C 
4 - 5.20 -4.&8 

S .... IJ V.I .... Vu (VI 

CHIP SELECT ACCESS TIME 
va. SUPPLY VOLTAGE 

5 

4 

3 

2 

1 

0 
-5.72 - 5.20 

Suppl, \'ohqe V«1i f \"1 

WRITE PULSE WIDTH 
va. SUPPLY VOLTAGE 

5 

3 

2 

1 

-5.72 -5.20 

Supply Volt ... VEEIY, 

r--

r·=r 
- 4.018 

rOjl5'!: 

-4.118 
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HM2110, HM2110-1 
1024-word x 1-bit Fully Decoded Random Access Memory 
The HM2110 Series item is an ECL compatible, 1024-word x 1-bit, 
read/write, random access memory developed for application to 
scratch pads, control and buffer memories, etc_ which require high 
speeds. 
• It is compatible with 10K ECL logic. 
• Chip select access time •...••...••.. 10ns (max.) 
• Address access time ......•.•.•...• HM2110: 35ns (max.) 

HM2110-1: 25ns (max.) 
• Power consumption , •....•.•.....•• O.5mW/bit (typ) 
• Output obtainable by Wired-OR (open emitter). 

• TRUTH TABLE 

Input 
• PIN ARRANGEMENT 

CS WE 

H "-

L L 

L L 

L H 

x : irrelevant 

• : Read out nonlnverted 

• BLOCK DIAGRAM 
,,----'~---, 

A, 

" A, 
A • 

Din 

32)(32 
Memory 

X 

L 

H 

x 

Output 

L 

L 

L 

Dout* 

Mode 

• Not Selected 

Write "0" 

Write "I" 

Read 

• ABSOLUTE MAXMUM RATINGS 

Item Symbol HM21l0 Series Unit 

Supply Voltage V!:!: to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to V,,< V 

Output Current 10,., -30 rnA 

Storage Temperature T,l, -65 to +150 ·C 

Storage Temperature T .. ,CBias)' -55 to +125 'C 

• Under BilS 

200 eHITACHI 
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---------------------------------------------------------HM2110.HM2110-1 

• ELECTRICAL CHARACTERISTICS 

.DC CHARACTERISTICS (VEE=-S.2V. RL=SOO to -2.0V. Ta=O to +7S·C. air flow exceeding 2m/sec) 

Item Symbol Test Condition min(B) typ maxW Unit 

O'C -1000 - -840 

VON +2S'C -960 - -810 

+7S'C -900 - -720 
Output Voltage V,N = V,NA. or Vu.s mV 

O'C -1870 - -1665 

VOL +2S'C -1850 - -1650 

+7S'C -1830 - -1625 

O·C -1020 - -

VORe +2S'C -980 - -
+7S'C -920 - -

Output Threshold Voltage V/IV - V,HS or VILA mV 
O'C - - -1645 

VOLe: +2S'C - - -1630 

+7S'C - - -160S 

O·C -114S - -840 

VIN 
Guaranteed Input Voltage 

+2S'C -110S - -810 
High for All Inputs 

+7S'C -104S - -720 
Input Voltage mV 

O·C -1870 - -1490 

t'IL 
Guaranteed Input Voltage 

+2S'C -18S0 - -147S 
Low for All Inputs 

+7S'C -1830 - -1450 

/'N V,N = V'H..t o to +7S'C - - 220 

Input Current CS 
: V'N-VIL • 

O.S - 170 pA 
Ill. o to +7S'C 

Other -SO - -

All Input and Output Open. 0:;; T.<2S·C -ISO --100 -
Supply Current /" mA 

Test Pin 8 T.<::2S'C -12S -90 -

.AC CHARACTERISTICS 
(Vu:=-S.2V ±S%. Ta=O to +7S·C. air flow exceeding 2m/sec. see test circuit and waveforms) 

1. READ MODE 

HM2110 HM2110-1 
Item Symbol Test Condition Unit 

min typ max min typ max 

Chip Select Access Time tACS - 7 10 - 7 10 ns 

Chip Select Recovery Time iRes - 7 10 - 7 10 ns 

Address Access Time t" - 20 35 - IS 2S ns 

2. WRITE MODE 

HM2110 HM2110-1 
Item Symbol Test Condition Unit 

min typ max min typ max 

Write Pulse Width tw twsA"",8ns 2S 25 ns 

Data Setup Time IWSD ns 

Data Hold Time tWHD ns 

Address Setup Time tWSA tw=25ns ns 

Address Hold Time tWHA ns 

Chip Select Setup Time twscs ns 

Chip Select Hold Time tWHCS ns 

Write Disable Time tws 10 10 ns 
------

Write Recovery Time two i 10 10 ns 
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HM2110,HM2110-1--------------------------------------------------------

3. RISE/FALL TIME 

Item Symbol Te.t Condition min typ 

Output Rise Time I. - 5 

Output Fan Time 1/ - 5 

4. CAPACITANCE 

Item Symbol Test Condition min typ 

Input Capacitance C .. - 4 

Output Capacitance C ••• - 7 

.TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 2. INPUT PULSE 
eND 

16 

HM2IlO 

0.0lpF 1 

3. READ MODE 

-2.0V 

/u'=50Q 
CL==30pF(includes probe and 

iii capacitance) 

~-"CS-
Dout 

4. WRITE MODE 

202 

:::=0 
to 

t~ = £, =2.5n5 typ 

Addre"~,,,~ 
V'HB 

Dout _______ VIl.4 

• HITACHI 

max Unit 

- ns 

- ns 

max Unit 

5 pF 

8 pF 

~ II 



---------------------------HM2110, HM2110·1 

12U 

IllO 

! 80 

~ 

~ 60 
8 
~ 

j 40 

20 

0 

SUPPLY CURRENT v •• 
AMBIENT TEMPERATURE 

1- -l"""-I-- t---.. 

r-----... 

-20 0 20 40 60 80 100 

0 

0 

0 

0 
-20 

Ambient Temperature Tn (-C) 

ADDRESS ACCESS TIME v •• 
AMBIENT TEMPERATURE 

HM21~ 

HM21l0-1 

.-k-~ 

t::::: V ~ ,. 

20 .0 60 80 

Ambient Temperature Ta rC) 

100 

,.HITACHI 

120 

100 

j 80 

20 

0 

SUPPLY CURRENT ¥S. 

SUPPLY VOLTAGE 

r 
/ 

/ 
J 

/V 
- - - -

........... 

-
Supply Vohap Vi'Ii (V) 

~ 

-
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HM2112, HM2112-1 
1024-wordX1-bit Fully Decoded Random Access Memory 
The HM2112 is an ECl compatible, 1024-word x 1-bit, read/write, 
random access memory developed for application to scratch pads, 
control and buffer memories, etc. which require high speeds • 

• FEATURES 

• level ............................. 10k ECl Compatible 
• Construction ........................ 1024-word by 1-bit 
• Address Access Time .•......••..•.••. HM2112 10ns (max.) 

HM2112-1 Bns (max.) 
• Chip Select Access Time ...••...••............ 5ns (max.) 
• Power Consumption •..•.....•........... O.BmWlbit (typ) 
• Output Obtainable by Wired.QR (open emitter) 
• Fully Pin Compatible with F 1 0415 

DC-t6A' 

• TRUTH TABLE • PIN ARRANGEMENT 

Input 

CS WE 

H X 

L L 

L L 

L H 

x : Irrelevant 
• : Read out noni verted 

• BLOCK DIAGRAM 

." ii-i ; 

'" ,!; 

'" ~! ~ ... '" 

Din 

32X32 
MellKltv 

X 

L 

H 

X 

Output 

L 

L 

L 

Dout· 

Mode 

Not Selected 

Write "0" 

Write "1" 

Read 

.ABSOlUTE MAXIMUM RATINGS 

Item Symbol HM2112 Unit 

Supply Voltage VH to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to V .. V 

Output Current loul -30 mA 

Storage Temperature T.,. -65 to +150 'C 

Storage Temperature T .. ,(Bias)· -55 to +125 'C 

• Under Bias 
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-------------------------------------------------------HM2112,HM2112-1 

• ELECTRICAL CHARACTERISTICS 
(VEE--S.2V. RL-son to -2.0V. Ta=O to +7S·C. air flow exceeding 2m/sec) 

• DC CHARACTERISTICS 

Item Symbol Test Condition min(BI typ max (AI Unit 

O'C ,-\000 - -840 

VOH +2S'C -960 - -810 

+7S'C -900 - -720 
Output Vol tage V'N - VIHA or VILS mV 

O·C -1870 - -166S 

VOL +2S'C -18S0 - -1650 

+7S'C -1830 - -162S 

O'C -1020 - -

VONc +2S'C -980 - -
+7S'C -920 - -

Output Threshold Voltage V, N .... V,HS or VILA mV 
O'C - - -164S 

VrJl.c +2S'C - - -1630 

+7S'C - - -160S 

O·C -114S - -840 

V,H 
Guaranteed Input Voltage 

+2S'C -110S - -810 
High for All Inputs 

+7S'C -104S - -720 
Input Voltage mV 

O·C -1870 - -1490 

V" 
Guaranteed Input Voltage 

+2S'C -18S0 - -1475 
Low for All Inputs 

+7S'C -1830 - -1450 

1" V,,\,= VIHA o to +7S'C - - 220 

Input Current CS I O.S - 170 p.A 
1" I V,N-Vtl.B o to +7S'C 

Other -SO - -

All Input and Output Open. Ta-O'C -200 - -
Supply Current 1££ mA 

Test Pin 8 Ta-7S'C -170 - -

• AC CHARACTERISTICS 
(VEE=-S.2V ±S%. Ta-O to +7S·C. air flow exceeding 2m/sec. see test circuit and waveforms) 

1. READ MODE 

Test Condition 
HM2112-1 HM2112 

Item Symbol Unit 
min typ max min typ max 

Chip Select Access Time lACS 1 3 S I 3 S ns 

Chip Select Recovery Time IRes 1 3 S I 3 S ns 

Address Access Time t .. 3 6.S 8 3 7.S 10 ns 

2. WRITE MODE 

HM2112-1 HM2112 
Item Symbol Test Condition Unit 

min typ max min typ max 

Write Pulse Width Iw tWSA-3ns 6 2 - 6 2 - ns 

Data Setup Time t"SD 1 0 - I 0 - ns 

Data Hold Time tWHD I 0 - I 0 - ns 

Address Setup Time '''SA tw-6ns 3 0 - 3 0 - ns 

Address Hold Time tWHA 2 0 - 2 0 - ns 

Chip Select Setup Time twscs 1 0 - I 0 - ns 

Chip Select Hold Time IWHes I 0 - I 0 - ns 

Write Disable Time Iws I 3 5 I 3 5 ns 

W rite Recovery Time Iwo I 3 S I 3 5 ns 
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HM2112,HM2112-1-------------------------------------------------------

3. RISE/FALL TIME 

Item Symbol Te.t Condition 

Output Rise Time I, 

Output Fan Time 1/ 

4. CAPACITANCE 

Item Symbol Test Condition 

Input Capacitance C .. 
Output Capacitance C"' 

.TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 
GND 

min typ msx Unit 

0.8 1.5 2.5 ns 

0.8 1.5 2.5 ns 

min typ max Unit 

1 3 5 pF 

3 5 8 pF 

2. INPUT PULSE 

16 

~"=rr 
-1.7V 

I, ~ 20% 

I, 
HMlll2 l.=t,=2.0ns typ 

RL 

-2.0V 

RL=50Q 

CL=30pF{includes probe and Jig capacitance) 

3. READ MODE 

~ .. ~,.~ 
Doul _ 50% 

4. WRITE MODE 

cs 50%\ __________________________________ ~ 

Add"" 50% \,1 ________________________ \,1{ 
___ -+_.JJ \. j 

Don 

WE 

:~~- -----------I---:}-------+-----1---' ..... - - - --- -- ___ oJ '----1 __ 1-______ _ 
tWHD 

--------~---+---+--~ r------I--_+-----------
~I\------- I{ .... 

--1----------

t"HCS 

-------- r- --!:'-=-.::'.~':.' =+~~'. --,---=--:;::::!..-------
Doul twscs lJ 7( ---- ------- 50% 

tlVS fWI 
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-------------------------------------------------------HM2112,HM2112-1 

< 
E 

1 

200 

IR( 
" 

160 

, 

SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 

'" r-... ~ t'--... 
.......... 

Jl 121 , 

IU n 

gO 
-20 

Vtt =-1-:i.2U\' 

20 <II '" ." Ambient Temperature fa ('r I 

ADDRESS ACCESS TIME 
VS. AMBIENT TEMPERATURE 

10 

-
~~ I--,...-

- -~~2.ll!;.!---,...-

j 6 

5 

• -20 20 .0 

V£E=,5.20V 

60 80 

6 

5 

• 
3 

2 

I 

Ambient Temperature Ta ('C) 

CHIP SELECT ACCESS TIME 
VB. AMBIENT TEMPERATURE 

VU=,5.20V 

20 .0 60 80 

Ambient Temperature Ta (*C) 

20 0 

18 0 

16 0 

~ 14 
8 

0 

l 120 

100 

80 

lUO 

10 

9 

100 

6 

5 

• 
j 3 

2 

I 

100 

• HITACHI 

SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 

...... r--r-

-5.72 -5.20 

Supply Voltage Vn (V) 

ADDRESS ACCESS TIME 
VB. SUPPLY VOLTAGE 

.......... -

-

Taj2S'C 

-4.68 

- ~ r--~~ r---
Taj25'C 

-5.72 -5.20 -4.68 

Supply Voltage V£E (V) 

CHIP SELECT ACCESS TIME 
VB. SUPPLY VOLTAGE 

t--

T4j25'C 

5.72 -5.20 -4.68 

Supply Voltage VEE (V) 
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HM2112,HM2112-1-------------------------------------------------------

WRITE PULSE WIDTH 
VB. AMBIENT TEMPERATURE 

II 

I 

0 
Vn=j5.20V 

-20 20 40 611 80 

Ambient Temperature Ta (t) 
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WRITE PULSE WIDTH 
VB. SUPPLY VOLTAGE 

-

-5.72 520 

T125"C 

Supply Voltage VEl' {VI 



HM10422 
256- word x 4-bit Fully Decoded Random Access Memory 
The HM10422 is ECl 10K compatible, 256-word x 4-bit, read write, 
random access memory developed for high speed systems such as 
scratch pads and control buffer storages. 
Four active Low Block Select lines are provided to select each block 
independently. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10422 is encapsulated in cerdip-24 pin package, compatible 
with Fairchild's F10422 . 

• FEATURES 
• 256-word x 4 bit organization. 
• Fully compatible with 10K ECl level 

(DG-24AI 

• Address access time: 10ns (max) • PIN ARRANGEMENT 
• Write pulse width: 6ns (min) 
• Power dissipation: O.8mW/bit 
• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 
Input 

BS WE 

H X 

L L 

L L 

L H 

Note.} x : Irrelevant 
• : Read out noninvert 

• BLOCK DIAGRAM 

Din 

X 

L 

H 

X 

Output 

L 

L 

L 

Dout-

A, A. 

MemorYI Cell Array 

256 Wnrds X4 Bits 

Block 2 Block 3 

Mode 

Not Selected 

Write "0" 

Write "1" 

Read 

Block" 

• HITACHI 

(Top View) 
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HM10422-----------------------------------------------------------

.ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Supply Voltage V .. to Vee +0.5 to -1.0 V 

Input Voltage V •• +0.5 to V .. V 

Output Current 1 •• , -30 mA 
Storage Temperature T.,. -65 to +150 'c 
Storage Temperatur. T ... (Bia.)· -5S to +12S 'c 

• Under Bi •• 

• ELECTRICAL CHARACTERISTICS 
(V££=-S.2V. RL-son to -2.0V. Ta=O to +7S·C. air flow exceeding 2m/sec) 

• DC CHARACTERISTICS 
Item 

Output Voltage 

-Output Threshold Voltage 

Input Volta, .. 

Input Cutrent 

Supply Current 

• AC CHARACTERISTICS 
1. READ MODE 

Item 

Block Select Access Time 

Block Select Recovery Time 

Address Access Time 

2. WRITE MODE 

Item 

Write Pul •• Width 

Data Setup Time 

Data Hold Time 

Addres. Setup Time 

Addr.ss Hold Time 

Block Sel.ct Setup Time 

Block Select Hold Time 

Write Disable Time 

W rite Recovery Time 

210 

Symbol 

VON 

VOL 

VONe 

VOLe 

VI. 

VIL 

/1. 

IlL 

1 .. 

Symbol 

lASS 

tus ,,, 

Symbol , .. 
IWSD 

tWHD 

t"SA 

'-'NA 
'WSBS 

tWHaS 

, .. 
, ... 

Te.t Condition minlBl 
O·C -1000 

+2S'C ~960 

V,N-VIHA +1S'C -900 

or Vll. B O'C -1810 

+2S'C -1850 

+1S'C -1830 
O·C -1020 

+2S'C -980 

+1S'C -920 
V'N= VINB or VILA 

O·C -
+2S'C -
+1S'C -

O·C -1I4S 
Guaranteed Input Voltage 

+2S'C -1I0S 
High for AU Inputs 

+1S'C -104S 

O'C -1810 
Guaranteed Input Voltage 

+2S'C -1850 
Low for All Input. 

+1S'C -1830 

V,N-V,HA o to +15'C -
BS I O.S 

Other 
I VIN- VILa o to +7S'C 

-SO 

All Input and Output Open, To-O'C -200 

Te.t Pin 12 To=7S'C -

Test Condition min typ 

- -
- -
- 7 

Test Condition min typ 

tWSA-2na 6 4.S 

2 0 

2 0 
, .. -6n. 2- 0 

2 0 

2 0 

2 0 

- 4 

- 4.5 

• HITACHI 

typ max(AI Unit 

- -840 

- -810 

- -120 

-1665 
mV -

- -1650 

- -1625 

- -
- -
- -
- -164S 

mV 

- -1630 

- -160S 

- -840 

- -810 

- -120 
mV - -1490 

- -1415 

- -1450 

- 220 

- 110 pA 

- -
-160 -
-145 

mA -

max Unit 

5 D. 

5 n. 

10 ns 

msx Unit 

- n. 

- ns 

- ns 

- ns 

- n. 

- ns 

- ns 

5 ns 

9 n. 



----------------------------------------------------------------HM1042~ 

3. RISE/FALL TIME 

Item Symbol Test Condition 

Output Rise Time I. 

Output Fall Time 1/ 

4. CAPACITANCE 

Item Symbol Test Condition 

Input Capacitance C •• 

Output Capacitance Co., 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 
Test Circuit 

V,,(GND) 

M.U.T. 

3. READ MODE 

Do., 

-2.0V 

RL=50Q 
CL=30pF( Includes 
probe and ilg 
capacitance} 

R~ 

min typ max 

- 2 -
- 2 -

min typ max 

- 4 -

- 7 -

2. INPUT PULSE 

~t4·.S-l ~ 
Addr~ 

I ------------------
: 180% 

Ooul I 
I -----"i, I 

17,1 

I----I •• ---.j 

\V: 
Dout A. 

______ ..J .... __ _ 

4. WRITE MODE 

50''1, 

~dreu 

- .... 
Din 50% 

• HITACHI 

Unit 

nS 

ns 

Unit 

pF 

pF 
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HM 1 0422--------------------------------------------------------------
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200 

180 

160 

140 

120 

IIl0 

SUPPLY CURRENT va. 
AMBIENT TEMPERATURE 

....... 
............ 

............. 
" ............. r---

Vn=-S.20V 

80 
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I 
ao 

2 

1 

0 

Ambient Temperature Ta ("C) 

ADDRESS ACCESS TIME vs. 
AMBIENT TEMPERATURE 

I 

~ - -

I 

I 

I l 
! 
: 

V 

V££=-S.20V 

1 
-20 20 40 60 80 

2 

1 

Ambient Temperature To. ("Cl 

BLOCK SELECT ACCESS TIME 
YS. AMBIENT TEMPERATURE 

~ 

Vu=-520V 

I I 
20 40 60 80 

Ambient Temperature Ta ("C) 

200 

lao 

;( 160 

~ 

.!! 
140 

! 
<> 

'" 120 

J 
100 

ao 
100 

2 

1 

! 10 

100 

6 

5 

4 

3 

2 

1 

0 
100 

• HITACHI 

SUPPLY CURRENT vs. 
SUPPLY VOLTAGE 

--~ 
T.=y-c 

-5.72 -5.20 -4.68 

Supply Voltage VEE (VI 

ADDRESS ACCESS TIME vs. 
SUPPLY VOLTAGE 

I 
I I 

! 

I 
I k'. - -t"""" I i 

Ta=25"C 

I 
-5.72 5.20 -4.68 

Supply Voltage VEE (V) 

BLOCK SELECT ACCESS TIME 
YS. SUPPLY VOLTAGE 

- r-- --"", -. -
T.= 2Si 

5.12 -5.20 -4.68 

Supply Voltage VEE (V) 



--------------------------------------------------------------HM10422 

WRITE PULSE WIDTH vs. 
AMBIENT TEMPERATURE 

5 

4 

3 

1 

o 
-20 

- ----r--

VEI=-5.20V 

II 
20 40 60 80 

Ambient "Iemperature Ta rC) 

5 

-
3 

1 

100 

• HITACHI 

WRITE PULSE WIDTH vs. 
SUPPLY VOLTAGE 

r.=25"C 

-5.72 -5.20 

Supply Voltage VE' (V) 

I 
-4.68 
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HM10422-7 

256-word x 4-bit Fully Decoded Random Access Memory 
The HM10422 is ECl 10K compatible, 256-word x 4-bit, read write, 
random access memory developed for high speed systems such as 
scratch pads and control buffer storages_ 
Four active low Block Select lines are provided to select each block 
independently _ 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10422 is encapsulated in cerdip-24 pin package, compatible 
with Fairchild's F10422. 

• FEATURES 
• 256-word x 4 bit organization 
• Fully compatible with 10K ECl level 

<DG-24AI 

• Address access time: 7ns (max) • PIN ARRANGEMENT 
• Write pulse width: 4ns (min) 
• Power dissipation: 1.0 mW/bit 
• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 
Input 

BS WE 

H X 

L L 

L L 

L H 

Notes> x : Irrelevant 
• : Read oat noninvert 

• BLOCK DIAGRAM 

A. 

A, 

A, 

A, 

A. 

Din 

X 

L 

H 

X 

A. 

Output 

L 

L 

L 

Dout* 

A. 

Memory Cell Array 

256 Wo'rdS)(4 Bits 

Block 2 Block 3 

Mode 

Not Selected 

Write ·0· 

Write "1" 

Read 

Block 4 

214 • HITACHI 

(Top View) 



----------------------------------------------------------------HM10422·7 

.ABSOLUTE MAXIMUM RATINGS 

Item Symbol Rating Unit 

Supply Voltage VEf: to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to VEE V 

Output Current 1,., -30 mA 
Storage Temperature Til. -65 to +150 'C 

Storage Temperature T".(Bias)* -55 to +125 'C 

• Under Bia • 

• ELECTRICAL CHARACTERISTICS 
(VEE - -S.2V. RL=SOn to -2.0V. Ta=O to +7S·C. air flow exceeding 2m/sec) 

eDC CHARACTERISTICS 

Item 

Output Voltage 

Output Threshold Voltage 

Input Voltage 

Input Current 

Supply Current 

e AC CHARACTERISTICS 

1. READ MODE 

Item 

Block Sel.ct Acces. Time 

Block Select Recovery Time 

Addre •• Access Time 

2. WRITE MODE 

Item 

Write Puis. Width 

Data Setup Time 

Data Hold Time 

Address Setup Time 

Addre •• Hold Time 

Block Select Setup Time 

Block Select Hold Time 

Write Disable Time 

W rite Recovery Time 

Symbol 

V •• 

V., 

VOHe 

VOLe 

V'H 

VIL 

I,. 
IlL 

lEE 

Symbol 

tABS 

hss 

I .. 

Symbol 

I" 

'.,SD 
IWHD 

'''SA 
'''H'' 
twsss 

' .. HBS 

I •• 

I ... 

Te.t Condition minlB) 

O'C -1000 

+2S'C -960 

V'N-V'HA +7S'C -900 

or V,LB O'C -1870 

+2S'C -1850 

+7S'C -1830 

O'C -1020 

+2S'C -980 

+75'C -920 
VIN- V,NB or VILA 

O'C -
+2S'C -
+7S'C -

O'C -114S 
Guaranteed Input Voltage 

+2S'C -1105 
High for AU Input. 

+ 75'C -1045 

O'C -1870 
Guaranteed Input Voltage 

+ 25'C -1850 
Low for All Inputs 

+7S'C -1830 

VIN-V,NA o to +75'C -
BS I O.S I V,N-V,LB o to +75'C 

-50 Other 

All Input and Output Open. Ta-O'C -240 

Test Pin 12 Ta-75'C -

Test Condition min typ 

- -
- -
- 4 

Te.t Condition min typ 
tWSA.-2ns 4 3 

1 

1 
tw-4ns 2 

1 

1 
1 

- 3 

- 3 

_HITACHI 

typ max(A) Unit 

- -840 

- -810 

- -720 

-166S 
mV -

- -1650 

- -162S 

- -
- -
- -

-1645 
mV -

- -1630 

- -160S 

- -840 

- -810 

- -720 

-1490 
mV -

- -147S 

- -1450 

- 220 

- 170 pA 

- -
-200 -
-180 

mA -

msx Unit 

5 ns 

S ns 

7 ns 

max Unit 

- n. 

- n. 

- ns 

- ns 

- ns 

- ns 

- ns 

5 ns 

5 ns 
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HM10422·7-------------------------------------------------------------

3. RISE/FALL TIME 

Item Symbol Test Condition 

Output Rise Time I. 

Output Fan Time 1/ 

4. CAPACITANCE 

Item Symbol Te.t Condition 

Input Capacitance C., 

Output Capacitance C.llt 

.TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 
Test Circuit 

VcC(GND) 

M.U.T. 

3. READ MODE 

Dout 

-2.0V 
Ri.=50Q 
CL=30pF( includes 
probe and jig 
capacitance) 

8S~ 

min typ max 

- 2 -
- 2 -

min typ max 

- 3 -
- 5 -

2. INPUT PULSE 

~tA .. s~ ~ 
Md~ 

I ~--------------
: :80% 

!lout I 
I -----'I. I 

~ 

1---1 •• ----1 

\if: 
Dout A 

____________ ooJ \-____ __ 

4. WRITE MODE 

50% 

.4ddreu 

Din 

216 • HITACHI 

Unit 

ns 

ns 

Unit 

pF 

pF 



HM10470, HM10470-1 

4096-word x 1-bit Fully Decoded Random Access Memory 
The HM 1 0470 is ECl 1 OK compatible. 4096-words x 1-bit. read write 
random access memory developed for high speed systems such as 
scratch pads and control/buffer storages. 
The fabrication process is the Hitachi's low capacitance. oxide isola
tion method with double metalization. 
The HM1 0470 is encapsulated in cerdip-18 pin compatible with Fair
child's F10470. 

• FEATURES 
• 4096-word x 1-bit organization 
• Fully compatible with 10K ECl level 
• Address access time: HM10740 

HM10470-1 
• Write pulse width: HM10470 

HM10470-1 
• Low power dissipation: O.2mW/bit 

25ns (max) 
15ns (max) 
25ns (min) 
15ns (min) 

• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 
Input 

Output Mode 
CS WE Din 

H X X L Not Selected 

L L L L Write 41 0" 

L L H L Write "I" 

L H X Dout" Read 

Notes) X : Irrelevant 
• : Read Out Noninvert 

• BLOCK DIAGRAM 
A. 

A, 64 '64 .. > 

" H '" 
Memory Cell 

AI ~~ 1! Array 

A. " ~ 
A, 

.ABSOLUTE MAXIMUM RATINGS(Ta=2S"C) 

Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -7.0 V 

Input Voltage V •• +0.5 to V .. V 

Output Current 1 •• , -30 mA 

Storage Temperature T.,. -65 to +150 'C 

Storage Temperature T .. ,(Bias)" -55 to +125 'C 

• Under Bia. 
• HITACHI 

HMI0470. HMI0470-1 

(DC-IS) 

• PIN ARRANGEMENT 

(Top View) 
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HM10470.HM10470-1~--------~------------------------~----------

.TEST CIRCUIT AND WAVEFORMS 

eDC CHARACTERISTICS (VEE--S.2V. RL-500 to -2.0V. Ta=O to +7S'C, air flow exceeding 2m/sec) 

Item 

Output Voltage 

Output Threshold Voltage 

Input Voltage 

Input Current 

Supply Current 

• HM10C70/F 
•• HM10C7o-1 

Symbol 

VON 

VOL 

VOHf! 

VOLe 

V,. 

VIL 

I,. 

IlL 

1 .. 

Test Condition 

V,N - V'N" or VILS 

V,N - VIHB or VILA 

Guaranteed Input Voltage 

High for All Inputs 

Guaranteed Input Voltage 

Low for All Inputs 

Vl,o,:~VIHA 

CS I V'N-V'L" 
Other 

All Input and Output Open. 

Test Pin 9 

min (B) typ max(A) 

O'C -1000 - -840 

+2S'C -960 - -810 

+7S'C -900 - -720 

O'C -1870 - -1665 

+2S'C -1850 - -1650 

+7S'C -1830 - -1625 

O'C -1020 - -
+2S'C -980 - -
+7S'C -920 - -

O'C - - -1645 

+2S'C - - -1630 

+7S'C - - -1605 

O'C -114S - -840 

+2S'C -110S - -810 

+7S'C -1045 - -720 

O'C -1870 - -1490 

+2S'C -1850 - -147S 

+7S'C -1830 - -1450 

o to +7S'C - - 220 

0.5 - 170 o to +7S'C 
-SO - -

-200" -160" -
To-O'C 

-280·· -200" -
To-7S'C - -145 -

eAC CHARACTERISTICS(VEE=-5.2V ±5%. Ta-O to +7S'C. air flow exceeding 2m/sec) 

HMI0470 HMI0470-1 
Item Symbol Test Condition 

min typ max min typ max 

Chip Select Access Time tACS - - 10 - - 8 

Chip Select Recovery Time iRes - - 10 - - 8 

Address Access Time IAA - IS 2S - 12 IS 

2. WRITE MODE 

HMI0470 HMI0470-1 
Item Symbol Test Condition 

min typ max min typ max 

Write Pulse Width Iw tWSA-3ns 25 - - IS - -
Data Setup Time tWSD 2 - - 2 - -
Data Hold Time tWHD 2 - - 2 - -
Address Setup Time twSA tW=tWIDIn 3 - - 3 - -
Address Hold Time tWHA 2 - - 2 - -

Chip Select Setup Time twscs 2 - - 2 - -
Chip Select Hold Time tWHCS 2 - - 2 - -
W rite Disable Time Iws - - 10 - - 8 

Write Recovery Time IWR - - 10 - - 8 

218 • HITACHI 

Unit 

mV 

mV 

mV 

JlA 

mA 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



------------------------HM10470, HM10470.1 

3. RISE/FALL TIME 

Item Symbol 

Output Rise Time I, 

Output Fan Time 1/ 

4. CAPACITANCE 

Item Symbol 

Input Capacitance C •• 

Output Capacitance C ••• 

.TEST CIRCU1T AND WAVEFORMS 

1. LOADING CONDITION 
Test Circuit 

Vcc(GND) 

M.U.T. 

O.OI/lF ;J; VEE 

3. READ MODE 

Dout 

RL T CL 

'"' RL=5OQ 
CL=30pF(inciudes 

-2.0V probe and jig 
capacitance) 

Test Condition min typ 

- 2 

- 2 

Test Condition min typ 

- 3 

- 5 

2. INPUT PULSE 

t.=I/=2.0ns typ 

~-.,,----, ~ ... ~.~ 
Oout _ 50% 

4. WRITE MODE 

cs ~~ -------------------------~ 

Address 50%\(. -- -- - - - - -- - - - - - ---JK --------4---J ~~-----------

-----, / ~r--I------------
50%} ------------

-----+---t---' \.... - - -- - - - ---/ 
l-'"' 

50"'\ - -- - - .. ,v - ... ,_ '-___ JJf--.... -

-:::=::''''~'=::+::;:-'''-''''''-+'''''--'''H<S-r" ________ _ 
--------- 50'11. 

~tr ... --

• HITACHI 

_x 
Unit 

- na 

- na : 

_. 
Unit 

- pF 

- pF 

&-20% 

II 
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HM10470, HM10470-1 -----------------------

220 

200 

180 

-_7i 
16 0 

SUPPLY CURRENT va. 
AMBIENT TEMPERATURE 

! 
I 

0 
.... -----! 14 

u 
~ --i: 12 
.;; 

0 

100 

80 
-20 

V .. =-5.20V 

I I 
20 40 60 80 

Ambient Temperature Ta ("C) 

ADDRESS ACCESS TIME 
va. AMBIENT TEMPERATURE 

5 

30 

5 

~ ~ -5 

~~ ~ 
0 -- V .. =- 20V 

5 
-20 20 40 60 80 

2 

0 

8 

6 

4 

2 

0 

Ambient Temperature To (1:) 

CHIP SELECT ACCESS TIME 
va. AMBIENT TEMPERATURE 

HM10470/F - 10470-1 

Vr =-520 

20 20 40 60 80 

Ambient Temperature To (t) 

200 

180 

] 160 

-= 14 

~ 
0 

~ 12 

1 
0 

100 

80 
100 

5 

0 

5 

0 

5 

0 

100 
5 

12 

10 

6 

4 

2 

100 0 

• HITACHI 

SUPPLY CURRENT VB. 

SUPPLY VOLTAGE 

, --

-5.12 -520 

ra=r'C 

4.68 

Supply Voltage VEl (V) 

ADDRESS ACCESS TIME 
va. SUPPLY VOLTAGE 

HMI0470l F f--- f.-

1I111!470-1 ~ I-

ra= 5'C 

5.12 -520 4.68 

Supply Voltage VEE (V) 

CHIP SELECT ACCESS TIME 
VS. SUPPLY VOLTAGE 

HM10470/F 
HM1047 -1 

ra=r'C 

-5.72 520 -4.68 

Supply Voltace v .. (V) 



------------------------------------------------HM10470.HM1047~1 

35 

30 

! 15 

5 

\0 

~ 

WRITE PULSE WIDTH va. 
AMBIENT TEMPERATURE 

IIIIlO470/F -
II 10470-1 -

VU--j 
10 10 40 10 10 

A.bient T •• rature r. (ee) 

30 

. 
5 ~ 1 

0 

100 5 

• HITACHI 

WRITE PULSE WIDTH va. 
SUPPLY VOLTAGE 

tIIIlO470/F 

HII~70-1 

-5.72 -Il.10 

5"",1, Voh,.. Vu (V) 

-
T.- ~ 
-
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HM10470-15 
4096-word x 1-blt Fully Decoded Random Access Memory 
The HM10470 is ECl 10K compatible, 4096-words x 1-bit, read/ ,..-------------, 
write, random access memory developed for high speed systems 
such as scratch pads and control/buffer storages. 
The fabrication process uses the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10470 is encapsulated in cerdip-18 pin package, compatible 
with Fairchild's F10470 . 

• FEATURES 
• 4096-word x 1-bit organization 
• Fully compatible with 10K ECl level 
• Address access time: 150s (max) 
• Write pulse width: 150s (min) 

(DC-lSI 

• low power dissipation: 0.2 mW/bit 
• Output obtainable by wired-OR (open emitter) • PIN ARRANGEMENT 

• TRUTH TABLE 
Input 

Output Mode 
CS WE Din 

H X X L Not Selected 

L L L L Write "0" 

L L H L Write "1" 

L H X Dout- Read 

Notes) X: Irrelevant * : Read Out Nonivert 

• BLOCK DIAGRAM 
A, 

(Top View) 

.1, 64X64 .. 
I. tll Memory Cell 

A, ~~ Array 

.1, >< 

A, 

.ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating I Unit ._._--
Supply Voltage VEE to Vee +0.5 to 7.0 I V 

Input Voltage V •• +0.5 to VEE I V 

Output Current [OUI 30 I rnA 

Storage Temperature Td. -65 to +150 I 'C 

Storage Temperature T".(Bias)- -55 to +125 I 'C 

* Under Bias 

222 t>HITACHI 



-----------------------------------------------------------HM10470-15 

• ELECTRICAL CHARACTERISTICS 
.DC CHARACTERISTICS (VEE--S.2V. RL-SOO to -2.0V. To-O to +7S·C. air flow exceeding 2m/see) 

Item Symbol Test Condition min (B) typ max(A) 

O'C -1000 - -840 

VON +2S'C -!160 - -810 

+7S'C -900 - -720 
Output Voltale VIN-VISA or VILB 

O'C -1870 - -1665 

VOL +25'C -1850 - -1650 

+75"(; -1830 - -1625 

O'C -1020 - -
VONe +2S'C -980 - -

+7S'C -920 - -
Output Threshold Volta .. VIIV' - VINS or VILA 

O'C - - -1645 

VOLe +2S'C - - -1630 

+7S'C - - -1605 

O'C -1145 - -840 

V,. 
Guaranteed Input Volt ... 

+2S'C -1105 - -810 
Hilh for Ali Inputs 

+7S'C -104S - -720 
Input Volt.ge 

O'C -1870 - -1490 

V'L 
Guaranteed Input Voltage 

+25'C -1850 - -1475 
Low for All Inputs 

+ 75'C -1830 - -1450 

I,. Y,N-V,SA o to +75"(; - - 220 

Input Current CS 
-I V'N-V,U 

0.5 - 170 
IlL o to +7S'C 

Other -50 - -
All Input and Output Open. To-O'C -200 -160 -

Supply Current I .. 
Te.t Pin 12 To-7S'C - -145 -

.AC CHARACTERISTICS (VEE--S.2V±S%. To=O to +7S'C. air flow exceeding 2m/sec} 

1. READ MODE 

Item Symbol Test Condition min typ max 

Chip Select Acce.s Time tACS - - 8 

Chip Select Recovery Time hes - - 8 

Address Access Time IAA - - 15 

2. WRITE MODE 

Item Symbol Test Condition min typ max 

Write Pulse Width Iw twsA-3ns 15 - -
nata Setup Time 'WSD 2 - -
nata Hold Time hIND 2 - -
Addres. Setup Time twSA tw-lSns 3 - -
Addre.s Hold Time tWHA 2 - -
Chip Select Setup Time twacs 2 - -
Chip Select Hold Time tWHCS 2 - -

Write Disable Time tw. - - 8 

Write Recovery Time tw. - - 8 

• HITACHI 

Unit 

mV 

mV 

mV 

JlA 

mA 

Unit 

ns 

n. 

ns 

Unit 

ns 

ns 

n. 

ns 

ns 

n. 

n. 

n. 

n. 
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HM10470-1S--------------------------------------------------------------

3. RISE/FALL TIME 

Item Symbol 

Output Rise Time I, 

Output FaU Time 1/ 

4. CAPACITANCE 

Item Symbol 

Input Capacitance C/. 

Output Capacitance Cnl 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 

Test Circuit 

Vcc(GND) 

M.U.T. 

3. READ MODE 

Dout 

RL T CL 

"' RL=50Q 
CL=3OpF(includes 

_ 2.0V probe and jig 
capacitance) 

Test Condition min typ 

- 2 

- 2 

Test Condition min typ 

- 3 

- 5 

2. INPUT PULSE 

-"'=rJ 
-1.7V 

I. 

1,=I}=2.0n5 typ 

~-I"'- Add,.., ~-I"-~---r--
Dout 

[)o" _______ ~ 

4. WRITE MODE 

cs 5O~ -------------------------7 

50~)( -- --- --- ---- -- ----7K _______ -+ __ -J ~~-------

Address 

-----, / ~r--r-------- ----
_Oi_" _____ +-__ +_50..J% / ~ =- =- =-=--=--=--=--=--_-:; 

-III"N 

WE 
5091\ _____ ., 

f-,,'s_' J -10,,-
r---tll'SA til tll·HCS----~....:...--------

t-----tll'SCS--~'"i 50% 
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max Unit 

- ns 

- ns 

max Unit 

- pF 

- pF 

~ 20% 

I, 



HM2142 
4096-words x 1-bit Very High Speed Random Access Memory 

The HM2142 is 4096-words x 1-bit very high speed read/write, 
random access memory developed for high speed systems such as 
pads and control/buffer storages_ 
The fabrication process uses the Hitachi's low capacitance, oxide 
isolation method with double metalization_ 
The HM2142 is encapsulated in cerdip-20 pin package_ 

• FEATURES 
• 4096-words x 1 bit organization 
• Very high speed' address access time: 10ns (max) 
• Write pulse width: 10ns (min) 
• Power dissipation: 0.3 mW/bit 
• Output obtainable by wired-OR 

(OG-20) 

• TRUTH TABLE • PIN ARRANGEMENT 

Input 
Output Mode 

es WE Din 

H X X L Not Selected 

L L L L Write "0" 

L L H L Write "I" 

L H X Dout· Read 

Notes) X: Irrelevant 
* : Read Out Noni vert 

• BLOCK DIAGRAM 
4, 

A, 64 X64 

A, ] Memory Cell 

A, .!i Array 
(Top View) 

A, 

.4; 
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HM2142-------------------------------------------------------------
.ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating Unit 
Supply Voltage V .. to Vee +0.5 to -7.0 V 

Input Voltage Vi. +0.5 to V .. V 
Output Current I, •• -30 IlIA 

Storage Temperature T.,. -65 to +150 "C 

Storage Temperature T .. ,(Bias)" -55 to +125 "C 

* Under Bla • 

• ELECTRICAL CHARACTERISTICS 
.DC CHARACTERISTICS (VEE--S.2V. RL-SOn to -2.0V. Ta-O to +7S·C. air flow exceeding 2m/sec) 

Item Symbol Test Condition min(B) typ 

0"C -1000 -
VON +25'C -980 -

+75'C -950 -
Output Volta .. V1H- VIHA or VILa 

O'C -1870 -
VOL +25'C -1850 -

+75'C -1830 -
0"C -1020 -

VOHC +25'C -980 -
+75'C -920 -

Output Threshold Voltage V'H- VIR. or VitA 
O'C - -

VOLe +25'C - -
+75'C - -

O'C -1165 -
V,. 

Guaranteed Input Voltage 
+25"C -1165 -

High for All Input. 
+75'C -1165 -

Input Voltage 
O'C -1810 -

V/L 
Guaranteed Input Voltage 

+25"C -1810 -
Low for All Inputs 

+75'C -1810 -
1,. V1N"'V"IA o to +75"C - -

Input Current CS I o to +75'C 
0.5 -

IlL 
Others 

I V,N- V/LB 
-50 -

TII-O'C -270 -240 
Supply Current 1 .. All Input and Output Open. 

TII-75'C -220 -
.AC CHARACTERISTICS (VEE--S.2V±S%. Ta-O to +7S·C. air flow exceeding 2m/sec) 
1. READ MODE 

Item Symbol Test Condition min typ 

Chip Sele.t A •• ess Time tACS - -
Chip Sele.t Re.o .... y Time 'ItCS - -
Address A •• e.. Time I" - -
2. WRITE MODE 

Item Symbol Test Condition min typ 

Write Pulse Width I., 1., ... -3ns 10 -
Data Setup Time h'ID I -
Data Hold Time tWHD I -
Addre.. Setup Time I.,SA I_IOns 3 -
Addre.. Hold Time h'HA 2 -
Chip Sele.t Setup Time '"ses I -
Chip Sele.t Hold Time tWHCB 1 -
Write Disable Time I.,. - -
Write Re.oyery Time IWN - -
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max(A) Unit 
-840 

-810 

-720 

-1665 
mV 

-1650 

-1625 

-
-
-

mV 
-1645 

-1630 

-1605 
-880 

-880 

-880 
-1560 

mV 

-1560 

-1560 

220 

170 pA 

-
-

mA -

max Unit 

6 ns 

6 no 
10 n. 

max Unit 

- no 

- na 

- n. 

- n8 

- n8 

- ns 

- ns 

6 n. 

6 n. 



---------------------------------------------------------------HM2142 

3. RISE/FALL TIME 

Item Symbol 

Output Rise Time I, 

Output Fan Time 1/ 

4. CAPACITANCE 

Item Symbol 

Input Capacitance C .. 

Output Capacitance Cp , 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 
Test Circuit 

Test Condition min typ max Unit 

- 2 - n. 

- 2 - n. 

Test Condition min typ max Unit 

- 3 - pF 

- 5 - pF 

2. INPUT PULSE 

Vcc!GNDI ~W=11 
-1.7V 

I, ~ 20% 

1/ 

M.U.T. 

O.Ol~F J; v" 

3. READ MODE 

4. WRITE MODE 

cs 50% 

Address 

Dout 

-2.0V 

Rr.=50Q 
C .. =30pF( inchxles 
probe and jig 
capacitance) 

tr=t/=2.0ns typo 

Add"" ~-"==j---r----
Doo' _______ ~ 

I 

50%)E--------------------j( 
_____ ~-J ~~---~-

-~~/'K-------------~, I
r

-
------+---/---/ \.. - -- ---------' '--/--+-------
------r---+---r-~ ~r_IIW-.~--+_-~------__ 50%\ ______ I 

Din 

1-10 .. _ _10" _ 

_ ___ ~=~II .. ~.==:j::::::::;:_IO.:..---I ___ --I."'_~...!..--------

Dout i-----twscs----i ,---- ------- 50% 

1--10 • 
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HM10474, HM10474-15-----

1024-wordX4-blt Fully Deco.:ied Random Access Memory 
The HM10474 is ECL 10k compatible, 1024-words x 4-bit, read 
write, random access memory developed for high speed systems such 
as scratch pads and control/buffer storages. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM10474 is encapsulated in cerdip-24pin package, compatible 
with Fairchild's F10474 . 

• FEATURES 
• 1024-word x 4·bit organization 
• Fully compatible with 10K ECL level 
• Addrass access time: HM10474 25ns (max) 

• Write pulse width: 
HM10474·15 15ns (max) 
HM10474 25ns(min) 
HM10474·15 15ns (min) 

(DG·UA) 

• Low power dissipation: O.2mW/bit • PIN ARRANGEMENT 
• Output obtainable by wired-OR (open emitter) 

• TRUTH TABLE 
Input 

Output Mode 
CS WE Din 

H X X L Not Selected 

L L L L Write ·0" 

L L H L Write "'I" 

L H X Dout· Read 

Note.} x : Irrelevant 

* : Read Out Noaivert 

• BLOCK DIAGRAM 

(Top View) 

.ABSOLUTE MAXIMUM RATINGS(Ta-2S'C) 

Item Symbol Rati .. Unit 

Supply Voltage VEi' to Vee +0.5 to -7.0 V 

Input Voltage V., +0.5 to V .. V 

Output Current 1 ••• -30 mA 

Storage Temperature T.,. -65 to +150 'C 

Storage Temperature T ... (Bias)· -55 to +125 'C 

• Under Bi •• 
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---------------------------HM10474, HM10474·15 

• ELECTRICAL CHARACTERISTICS 

eDC CHARACTERISTICS(Vu--S.2V, RL-son to -2.0V, Ta-O to +7S'C, air flow exceeding 2m/see) 

Item Symbol Telt Condition min (B) typ IDIx(A) 

O'C -1000 - -840 

VON +2S'C -960 - -810 

+7S'C -900 - -720 
Output Volt .... V,N - V'RA or V",. 

O·C -1870 - -1665 

VOL +2S'C -1850 - -1650 

+7S'C -1830 - -1625 
O'C -1020 - -

VONe +2S'C -980 - -
+7S'C -920 - -

Output Threshold Volt .... V,N - V'N. or VU.A 
O·C - - -1645 

VOLe +2S'C - - -1630 

+7S'C - - -1605 

O·C -1145 - -840 

V,. 
Guaranteed Input Voltale 

+2S'C -1105 - -810 
Hilh for All Inputs 

+7S'C -1045 -720 -
Input Volt .... 

O·C -1870 - -1490 

VIL 
Guaranteed Input Voltale 

+2S'C -1850 - -1475 
Low for All Inputs 

+7S'C -1830 - -1450 

I,. V'N-V'NA o to +7S'C - - 220 

Input Current CS I - 0.5 - 170 
I,L I V'N-VILS o to +7S'C 

Others -50 - -
All Input and Output Open. Ta-O'C -200 -150 -

Supply Current I .. 
Test Pin 12 Ta-75'C - -145 -

eAC CHARACTERISTICS(Vu--S.2V ±S%. Ta=O to +7S'C. air flow exceeding 2m/see) 

1. READ MODE 

HMI0474 HMI0474-1S 
Item Symbol Test Condition 

min typ max min typ max 

Chip Select Acces. Time fACS - - 10 - - 8 

Chip Select Recovery Time hcs - - 10 - - 8 

Address Access Time lAA - 15 25 - - 15 

2. WRITE MODE 

HMI0474 HMI0474-15 
Item Symbol Test Condition 

min typ max min typ max 

Write Pulse Width I. 1 ... -3ns 25 15 - 15 - -
Data Setup Time I ... 2 - - 2 - -
Data Hold Time I"". 2 - - 2 - -
Address Setup Time I ..... tw-tw •.• 3 - - 3 - -
Address Hold Time I .... 2 - - 2 - -
Chip Select Setup Time '...,8 2 - - 2 - -
Chip Seleet Hold Time ,"WC8 2 - - 2 - -
Write Disahle Time I ... - - 10 - - 8 

Write Recovery Time i ... - - 10 - - 8 

• HITACHI 

Unit 

mV 

mV 

mV 

pA 

IDA 

Unit 

ns 

n. 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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HMUM74.HM1047~15------------------------------------------------------

3. RISE/FALL TIME 

Item Symbol 

Output Ris. Ti_ l. 

Output Fall Ti_ l/ 

4. CAPACITANCE 

Item Symbol 

Input Capacitance C,. 

Output Capacitance C ••• 

• TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 

Test Ci rcuit 

Vcc(GND) 

M.U.T. 

3. READ MODE 

4. WRITE MODE 

5~ r\. 

Add re .. 

Dout 

-2.0V 

/ 
50~\. 

R£=5O!l 
C£=30pF(jncludes 
probe and iig 
capacitance) 

Test Condition min typ 

- 2 

- 2 

Test Condition min typ 

- 4 

- 7 

2. INPUT PULSE 

Addre .. 

,,, 

DOUl 

50~ 

50~/ 
J\. 

---- ---- -, ~---- ------ ----
Din 5O'?< ________________ s:, I 

".D 

"''' \ SO" 50% / .... 
. " / .... .. '''IICS 

--- ---------
50~ L}" t tWIt. ... .. . 0.. 
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JDlX Unit 

- ns 

- ns 

max Unit 

- pF 

- pF 
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------------------------------------------------------HM1O47~HM1047~15 

. 
0; 

'" ~ 
u 

'00 

'80 

" 0 

.. 0 

'20 

10 0 

0 • -2<) 

0 

5 

b 

SUPPLY CURRENT VB. 

AMBIENT TEMPERATURE 

...... 
..... ............. 

............. -...... 

vU""15•2OV .. to .. 80 

Anlblenl T!lIIPer.hlre Till ('cJ 

ADDRESS ACCESS TIME 
VB. AMBIENT TEMPERATURE 

'00 

200 

180 

< 
.! 160 
.;: 
c 

~ 140 

u .. 
1 120 

'" 
100 

80 

30 

5 

0 3 2 
; - ;:: 

5 

0 

5 

0 

2 

10 

2 

0 

,EE=-5'jOV 

20 20 40 60 80 

Ambient Temperature To ("C) 

CHIP SELECT ACCESS TIME 
VB. AMBIENT TEMPERATURE 

----~ I--

VjE=-Sr 

20 20 40 60 80 

Ambient Temperature To ("C) 

100 

100 

• HITACHI 

: 1 5 

j 
· I 

0 

S 

0 

12 

c 10 

· · '" 
~ 

:;; 
u 

6 

4 

2 

0 

SUPPLY CURRENT VB. 

SUPPLY VOLTAGE 

5.72 5.20 

Supply Volta,e VEE (V) 

ADDRESS ACCESS TIME 
VB. SUPPLY VOLTAGE 

5.72 -S.20 

Supply Voltage VEt: (V) 

-

ro=t"C 

4.68 

rO,25"C 

4.68 

CHIP SELECT ACCESS TIME 
VB. SUPPLY VOLTAGE 

rO=12S"C 

-S.72 S.20 4.68 

Supply Voltage VEE (V) 
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HM10474,HM1047~15------------------------------------------------------

. 
&: 

232 

0 

5 

0 

5 

0 

5 

0 

WRITE PULSE WIDTH v •. 
AMBIENT TEMPERATURE 

Vf:E=jSo20V 

20 20 40 60 80 

Ambient Temperature Ttl ("C) 

30 

25 

~ 20 

-= i 15 

0 

5 

0 
100 

eHITACHI 

WRITE PULSE WIDTH v •. 
SUPPLY VOLTAGE 

-

5.72 -520 

Supply Voltage VEE (Vl 

Ta15"C 

-4.68 



HM10480, HM10480F 

16,384-words x 1-bit Fully Decoded Random Access Memory 
The HM10480 is ECl 10K compatible, 16,384-words x 1-bit, 
read/write random access memory developed for high speed 
systems such as scratch pads and control/buffer storages_ 
The fabrication process uses the Hitachi's low capacitance, oxide 
isolation method with double metalization_ 
The HM10480 is encapsulated in cerdip-20 pin and flat 20-pin 
package, compatible with Fairchild's F10480_ 

• FEATURES 
• 16,384-words x 1-bit organization 
• Fully compatible with 10K ECl level 
• Address access time: 25n5 (max) 
• Write pulse width: 25ns(min) 
• low power dissipation: O.05mW/bit 
• Output obtainable by wired-OR (open emitter) 

.TRUTH TABLE 

Input 

CS WE 
H X 

L L 

L L 
L H 

Notes} X : Irrelevant 
• : Read Out Noninvert 

.BlOCK DIAGRAM 

A. 

AI i 
A2 .! J 
A> ~ ~ PH ~ 
Al .. 
A. 

Din 

X 

L 

H 

X 

128Xl28 

Memory Cell 
Array 

Output Mode 

L Not Selected 

L Write "0" 

L Write "1" 
Dout* Read 

.ABSOlUTE MAXIMUM RATINGS (Ta-2S"C) 

Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -7.0 V 

Input Voltage v.. +0.5 to VEE V 

Output Current 1,,1 -30 mA 

Storage Temperature T.,. -65 to +150 ·c 
Storage Temperature T.,.(Bias)* -55 to +125 ·c 

* Under Bias 

eHITACHI 

HMI0480 

(DG-20) 

HM10480F 

(FG-20) 

• PIN ARRANGEMENT 

(Top View) 
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HM1~.HM1~F-------------------------------------------------------

• ELECTRICAL CHARACTERISTICS 

.DC CHARACTERISTICS(VEE--S.2V. RL-SOO to -2.0V. Ta-O to +7S'C. air flow exceeding 2m/sec) 

Item Symbol Te.t Condition min(S) typ mu(A) 

O·C -1000 - -840 

VON +25'C -960 - -810 

+75'C -900 - -720 
Output Voltage VIN- VIHA or VIL. 

O'C -1870 - -1665 

Vo£ +25'C -1850 - -1650 

+75'C -1830 - -1625 

O'C -1020 - -
VONe + 25'C -980 - -

+75'C -920 - -
Output Threshold Voltage V'N - V'R' or VILA 

O'C - - -1645 

VOLe +25'C - - -1630 

+75'C - - -1605 

O·C -1145 - -840 

v,. Guaranteed Input Voltage 
+25'C -1105 - -810 

High for All Inputa 
+75'C -1045 - -720 

Input Voltage 
O'C -1870 - -1490 

V,. 
Guaranteed Input Voltage 

+ 25'C -1850 - -1475 
Low for All Input. 

+75'C -1830 - -1450 

I,. V'N-V'HA o to +75'C - - 220 

Input Current CS J 0.5 - 170 
1,£ I V'N-VILS o to +75'C 

Others -50 - -
All Input and Output Open. To-O'C -170 -140 -

Supply Current I .. 
Test Pin 10 To-7S'C - -130 -

.AC CHARACTERISTICS(VEE--S.2V ±S%, Ta-O to +7S'C. air flow exceeding 2m/sec) 

1. READ MODE 

Item Symbol Test Condition min typ max 

Chip Select Acces. Time lACS 2 - 10 

Chip Select Recovery Time tiles 2 - 10 

Addres. Acce.s Time I .. 3 15 25 

2. WRITE MODE 

Item Symbol Te.t Condition min typ max 

Write Pulse Width Iw hvu-5ns 25 - -

Data Setup Time tWSD 5 - -
Data Hold Time 'WHD 5 - -
Addre.. Setup Time '''SA 1w-25ns 5 - -
Addre •• Hold Time '''HA 5 - -
Chip Select Setup Time twses 5 - -
Chip Select Hold Time '''HCS 5 - 5 

Write Disable Time Iw. - - 10 

Write Recovery Time IWI - - 10 
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Unit 

mV 

mV 

mV 

pA 

mA 

Unit 

n. 

na 

n. 

Unit 

n. 

n. 

na 

•• 
•• .. 
.a 

na 

•• 



-----------------------------------------------------HM1~,HM1~ 

3. RISE/FALL TIME 

Item Symbol 

Output Rise Time I. 

Output Fan Time II 

4. CAPACITANCE 

Item Symbol 

Input Capacitance C .. 

Output Capacitance C ••• 

.TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 

Test Ci rcuit 

Vcc(GND) 

M.U.T. 

3. READ MODE 

4. WRITE MODE 

50" 
1\ 

ren 

Dout 

-2.0V 

so,,\/ 
I\, 

RL=5OlI 
CL=30pF(include. 
probe and iig 
capacitance) 

Test Condition min typ 

- 2 

- 2 

Test Condition min typ 

- " - 7 

2. INPUT PULSE 

Address 

IA. 

Dout 

50~ 

50~~ 
"1~ 

---- ---- -, ~---- ------ ----
Dill 50~(~ ______________ ~1 I .... 

\ SO" SO" V .... .... 
J .... .. ."BCS 

--- ----- -
50~ ~" t ,.scs 

.. s .. , D •• 

• HITACHI 

max Unit 

- ns 

- ns 

max Unit 

- pF 

- pF 

20" 
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HM100415,HM100415CC 

1 024-word x l-bit Fully Decoded Random Access Memory 
The HM100415 is a 1024-word x 1-bit, read/write rendom access 
memory developed for application to scratch pads, control and 
buffer storages which require very high speeds_ 
The HM100415 is compatible with the HD100K families and 
includes on-chip voltage and temperature compensation for im
proved noise margin_ This memory is encapsulated in cerdip-16pin 
package_ 

.FEATURES 
• level .••••••..••.•.•••.•.•••••.. 100K ECl Compatible 
• Organization ••.....••.....••......•. 1024-word by 1-bit 
• Address Access Time •..•••••.•••••.•...•.••• 10ns (max) 
• Chip Select Access Time •••••.••.•...•••.•...• 5ns (max.) 
• Power Consumption ...•.•.•••..••••••••. 0.6mW/bit (typ) 
• OutpUt Obtainable by Wired-OR (open emitter) 
• Compatible with Fairchild F100415. 

• TRUTH TABLE 
Input 

Output Mode 
CS WE Din 

H x x L Not Selected 

L L L L Write "0" 

L L H L Write "I" 

L H x Dout' Read 

Notes) X : Irrelevant 
* : Read Out Nonin\'ert 

• BLOCK DIAGRAM 

• ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating Unit 

Supply Volta.e VIB to Vee +0.5 to -1.0 V 

Input Voltage V" +0.5 to V .. V 

Output Current 1,., -30 mA 

Storage Temperature T .. , -65 to +150 'C 

Storage Temperature T.,,(Bias)' -55 to +125 'C 

• Under Bias 
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HMI00415 

(OG-16A) 

HMI00415CC 

• 
(CC-24) 

• PIN ARRANGEMENT 
eHM1004l5 

(Top View) 

eHM1004l5CC 

(Top View) 



--------------------------------------------------HM100415,HM100415CC 

• ELECTRICAL CHARACTERISTICS 

eDC CHARACTERISTICS(VEE=-4.SV. RL=SOO to -2.0V. Ta=O to +SS'C. air flow exceeding 2m/sec) 

Item Symbol Test Condition min (B) typ ma.(A) 

VOH -1025 -955 -880 
Output Voltage V .• -V'HA or VILB 

VOL -1810 -1715 -1620 

VONe -1035 - -
Output Threshold Voltage V ... - V,NB or VILA 

VOLe - - -1610 

V,H Guaranteed Input Voltage -1165 - -880 
Input Voltage 

High/Low for All Inputs V,L -1810 - -1415 . 

IIH V •• -VIHA - - 220 

Input Current I CS 0.5 - 110 
I,L V .• - VILa I Others -50 - -

Supply Current I .. All Inputs and Out!'uts Open -200 -150 -

eAC CHARACTERISTICS(\'EE--4.SV ±S%. Ta=O to +SS'C. air flow exceeding 2m/sec) 

1. READ MODE 

Item Symbol Test Condition min typ max 

Chip Select Access Time tACS - 3 5 

Chip Select Recovery Time hes - 3 5 

Address Access Time IAA - 7 10 

2. WRITE MODE 

Item Symbol Test Condition min typ max 

Write Pulse Width Iw twSA -2n8 6 4 -

Data Setup Time twSD 2 0 -
Data Hold Time twHO 2 0 -

Addr ••• Setup Tim. twSA tw-6ns 2 0 -
Addr.ss Hold Time tWHA 2 0 -
Chip Select Setup Time twscs 2 0 -

Chip Select Hold Time tWHCS 2 0 -
Write Disable Time Iws - 3 5 

Write Recovery Time IWR - 3 5 

3. RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output Rise Time I, - 2 -

Output Fall Time 1/ - 2 -

4. CAPACITANCE 

Item Symbol Test Condition min typ max 

Input Capacitance C .. - 3 -

Output Capacitance C'.I - 5 -

• HITACHI 

Unit 

mV 

mV 

mV 

mV 

mV 

mV 

/lA 

/lA 

mA 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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ns 

ns 
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pF 

pF 
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HM100415,HM100415CC-----------------------------------------------

• TEST CIRCUIT AND WAVEFORMS 

1. LOA~G CONDITION 2. INPUT PULSE 

Test Circuit 

Vcc(GND) -"'=if 
-l.lV 

I. 

M.U.T. 

3. READ MODE 

Dou! 

-z.OV RL=5Oil 
CL=3OpF(jncludes 
probe and jig 
capacitance) 

~-'A<----
Do .. 

4. WRITE MODE 

cs ~~ -------------------------; 
Add.... ~,.\? _______________ ___ ~V 
________ ~-J/, J,~+_---------

-------f_-----, ~,....-f------------01. 50" 1 ____________ I 
____ -+ __ +--.J) '-_________ ..../ -.... 

~,.\ -----.., 
1-... ,_' - .... _ 

__ _ __ _ _ __ ~"'SA .. ...c..---,.... ______ _ 
Do •• --------- ~,. 

1-"" 1---'" 
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HM100422,HM100422F 
HM100422CC--------
256-wordX4-bit Fully Decoded Random Access Memory 
The HM100422 is eCl 100K compatible, 256-word x 4·bit, read 
write, random access memory developed for high speed system such 
as scratch pads and controllbuffer storages. 
Four active low Block Select lines are provided to select each block 
independently. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM100422 is encapsulated in cerdip-24pin package, or 24pin 
flat package compatible with Fairchild's F100422 . 

• FEATURES 
• 256-word x 4·bit organization 
• Fully compatible with 100K ECl level 
• Address access time: 10ns (max.) 
• Minimum write pulse width: 6ns (min.) 
• low power dissipation: O.BmWlbit 
• Output obtainable by wired·OR (open emitter) 

• TRUTH TABLE 

Input 

BS WE 

H X 

L L 

L L 

L H 

Notes) x: Irrelevant 
• : Read Out Noninvert 

• BLOCK DIAGRAM 

Din 

X 

L 

H 

X 

As 

I::U,)ck 1 

Output 

L 

L 

L 

Dout* 

A, 

Memory Cell Arrav 
I 

256 Wnrds X4 Bits 

Block 2 Block 3 

Mode 

Not Selected 

Write "0" 

Write H1" 

Read 

Block .. 

• HITACHI 

(DG-24A) 

HMlOO422F 

(FG-24) 

HMlOO422CC 

• (CC-24) 

• PIN ARRANGEMENT 
eHM100422 

eHM100422F 

(Top View) 

eHM100422CC 

Dh 1 

.... 

jjS, 3 
11 Il I 9 8 

DO, \Irc .... h;A DO. BS, 

1 ~ 

, .. 
3 WI; 

4 Dh 

'" .... 
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HM100422,HM100422F,HM100422CC---------------------

.ABSOLUTE MAXIMUM RATINGS(Ta-2S"C} 

Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to VE. V 

Output Current In' -30 mA 

Storage Temperature T." -65 to +150 ·C 

Storage Temperature T ... (Bias)" -55 to +125 ·C 

* Under Bias 

• ELECTRICAL CHARACTERISTICS 
eDC CHARACTERISTICS(VEE=-4.SV, RL=SOO to -2.0V. Ta=O to +8S"C. air flow exceeding 2m/see} 

Item Symbol Test Condition min (B) typ max (A) 

VOH -1025 -955 -880 
Output Voltage V," =- VIHA or VILa 

VOl. -1810 -1715 -1620 

VaHe -1035 - -
Output Threshold Voltage Vu-V'HB or VrLA 

-1610 VOLe - -

VIR Guaranteed Input Voltage -1165 - -880 
Input Voltage 

V'L High/ Low for All Inputs -1810 -1475 -
I'H Vu-VIHA - - 220 

Input Current I BS 0.5 - 170 
IlL V .. - V'Le I Others -50 - -

Supply Current I .. All Inputs and Outputs Open -200 -165 -

eAC CHARACTERISTlCS(VEE=-4.SV ±S%. Ta=O to +8S"C. air flow exceeding 2m/see} 

1. READ MODE 

Item Symbol Test Condition min typ max 

Block Select Acces. Time tABS - - 5 

Block Select Recovery Time I RBS - - 5 

Address Access Time I .. - 7 10 

2. WRITE MODE 

Item Symbol Test Condition min typ max 

Write Pulse Width Iw tWSA-2ns 6 4.5 -
Data Setup Time 'WSD 2 0 -

Data Hold Time 'WHD 2 0 -
Address Setup Time tWSA Iw-6ns 2 0 -
Address Hold Time tWHA 2 0 -
Block Select Setup Time tWSBS 2 0 -

Block Select Hold Time tWHBS 2 0 -

Write Disable Time Iws - 4 5 

Write Recovery Time two - 4.5 9 

3. RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output Rise Time I. - 2 -
Output Fall Time 1/ - 2 -

4. CAPACITANCE 

Item Symbol Test Condition min typ max 

Input Capacitance C .. - 4 -
Output Capacitance Cn' - 7 -
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mV 

mV 

mV 

mV 

mV 

mV 

pA 

pA 

mA 
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ns 

ns 
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ns 
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ns 
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-~-------------------HM100422.HM100422F.HM100422CC 

.TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 
Test Circuit 

Vcc(GND) 

Do., 
M.U.T. 

-2.0V 

3. READ MODE 

4. WRITE MODE 

Ilin 

'---
UIIIII 

Rr.=50g 
CL=30pF(includes 
probe and j i, 
capacitance) 

2. INPUT PULSE 

Addr==X 
I ~----------------
!---t •• ---i 

Wi 
Dout A 
----------~ ~-----
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HM100470,HM100470-15---

4096-word x 1-bit Fully Decoded Random Access Memory 
The HM100470 is a 4096-words x 1-bit, read/write, random access 
memory developed for high speed sySlllms such as scratch pads and 
control buffer storages. 
The fabrication procass is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM100470 is compatible with the HD100K ECl families and 
Includes on-c:hip voltage and lIImperature compensation for im· 
proved noise margin. This device is encapsulallld in cerdip·18pin 
package, compatible with Fairchild's F100470 . 

• FEATURES 
• 4096-word x 1·bit organization 
• Full compatible with 100K ECl level 
• Address access time: HM100470 25ns(max) 

~
., .. 

. . ~;" ": . . 

. ," .. 

(DC-18) 

• HM100470·15 15ns(max) • PIN ARRANGEMENT 
• Write pulse width: HM100470 25n5 (min) 

HM100470·15 15ns (min) 
• Output obtainable by wired·OR (open emitter) 
.TRUTH tABLE 

Input 
Output 

CS WE Din 
Mode 

H X X L Not Selected 

L L L 

L L H 

L H X 

Nohs) x : Irrelevant 
• : Relll Out Nonivert 

• BLOCK DIAGRAM 
.V 

64><64 

Memory Cell 

Array 

L Write ·0" 

L Write "1" 

Dout' Read 

.ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating Unit 

Supply Voltage V .. to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to V .. V 

Output Current Ih. -30 mA 

Storqe T ....... rature T.t. -65 to +150 'C 

Storage T ....... r.ture T ... (Bi •• )· -55 to +125 'C 

• Uader Bias 

242 eHITACt-i. 

(Top View) 
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---------------------------------------------------HM100470,HM100470-15 

• ELECTRICAL CHARACTERISTICS 

eDC CHARACTERISTICS(VEE=-4.5V, RL=50n to -2.0V, Ta=O to +85'C, air flow exceeding 2m/sec) 

Item Symbol Test Condition min(B) typ max (A) 

VON -\025 -955 -880 
Output Voltage VI.-V'HA or VILS 

VOL -1810 -1715 -1620 

VONe -\035 - -
Output Threshold Voltage V •• - V,HB or ViLA 

VOLe - - -16\0 

V,. Guaranteed Input Voltage -1165 - -880 
Input Voltage 

High/Low for All Inputs VIL -1810 - -1475 

I,. v .. - V,HA - - 220 

Input Current I CS 0.5 - 170 
IlL V .. -VILB I Others -50 - -

Supply Current hE All Inputs and Outputs Open --200 -165 -

eAC CHARACTERISTICS (VEE=-4.5V ±5%. Ta=O to +85'C. air flow exceeding 2m/sec) 

1. READ MODE 

HMI00470-15 HMI00470 
Item Symbol Test Condition 

min typ max min typ max 

Chip Select Access Time t ACS - - 8 - - 10 

Chip Select Recovery Time I Res - - 8 - - \0 

Address Access Time tAA - - 15 - - 25 

2 WRITE MODE 

HMI00470-15 HMI00470 
Item Symbol Test Condition 

min typ max min typ max 

Write Pulse Width tw twsA==3ns 15 - - 25 - -
Data Setup Time I WSD 2 - - 2 - -

Data Hold Time tWHD 2 - - 2 - -
Address Setup Time I WSA tw--twmin 3 - - 3 - -
Address Hold Time tWHA 2 - - 2 - -
Chip Select Setup Time twscs 2 - - 2 - -

Chip Select Hold Time tWHCS 2 - - 2 - -

Write Disable Time tws - - 8 - - 10 

Write Recovery Time tWR - - 8 - - 10 

3. RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output Rise Time I, -. 2 -

Output Fall Time 1/ - 2 -

4. CAPACITANCE 

Item 'Symbol Test Condition min typ max 

Input Capacitance C .. - 3 -

Output Capacitance C.MI - 5 -

• HITACHI 

Unit 

mV 

mV 

mV 

mV 

mV 

mV 

pA 

pA 

mA 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

Unit 

pF 

pF 

243 



HMt00470,HM100470·15------------------------

• TEST CiRCUIT AND WAVEFORMS 

1. LOADING CONDITION 
T est Circuit 

Vcc(GND) 

M.U.T. 

O.OIIlFJ;. 

3. READ MODE 

~-'AC---
Do .. 

4. WRITE MODE 

50,," 

00111 

-2.0V R,=5OII 
C, = 3OpF( includes 
probe and jig 
capacitance) 

2. INPUT PULSE 

~~=tf 
-1.7V 

I. 

Address - ------------------

Din 50~. 

Do .. I-----<"',cs----<~ 
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HM100474,HM100474-15 
HM100474F,HM100474F-15 
1 024-word x 4-bit Fully Decoded Random Access Memory 
The HM100474 is a 1024-words x 4-bit; read/write, random access 
memory developed for high speed systems such as scratch pads and HMI00474. HM100474-15 

cQntrol/buffer storages. 
The fabrication process is the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM100474 is compatible with the HD100K ECl families and 
includes on-chip voltage and temperature compansation for im
proved noise margin. This device is encapsulated in cerdip-24.pin and 
flat 24lpin package, compatible with Fairchild's F100474. 

.FEATURES 
• 1024-word x 4·bit organization 
• Fully compatible with 100K ECl ievel 
• Address access time: HM100474/F 25ns(max) 

HM100474/F·15 15ns(max) 
• Write pulse width: HM100474/F 25ns(min) 

HM100474/F·15 15ns(min) 
• Output obtainble by wired·OR (open emitter) 

• TRUTH TABLE 
Input 

(DG-2M) 

HM100474F. HMI00474F-15 

(FG-24) 

CS WE Din 

H X X 

Output 

L Not 

Mode 

Seleoted 

• PI.N ARRANGEMENT 

eHM109474,HM100474-15 

L L L L Write "0" 

L L H L Write "1" 

L H X Dout* Read 

Notes} X ; Irrelevant 
• : Read Out Noni vert 

• BLOCK DIAGRAM 

Ao 

eHM100474F, HM100474F-15 
At ~ A1 VEl A, Nt:: 

WE 
.ABSOlUTE MAXIMUM RATINGS (Ta=2S"C) 

fS 
Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -7.0 V 
Uh 

Input Voltage V .. +0.5 to VEE V Uil 

Output Current I .. , -30 mA Uil 

Storage Temperature Til, -65 to +150 "C UI. 

Storage Temperat~re T",(Bias)· -55 to +125 -C 

• Under Bias UO, UO, ~'cc 

• HITACHI (Top View) 245 
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HM100474,HM100474-15,HM100474F,HM100474F-15~-----------

• ELECTRICAL CHARACTERISTICS 

-DC CHARACTERISTICS(VEE=-4.SV, RL=SOn to -2.0V. Ta=O to +8S·C. air flow exceeding 2m/sec) 

Item Symbol Test Condition min(B) typ max (A) 

VON -1025 -955 -880 
Output Volta", VI. - V,HA or V,U 

VOL -1810 -·1715 -1620 

VONe -1035 - -
Output Threshold Voltage Via - V,NB or V,LA 

VOl.e - - -1610 

V,. Guaranteed Input Voltage -1165 - -880 
Input Volta", 

High/ Low for All Inputs V" -1810 - -1475 

/,. VI.-VINA - - 220 

Input Current I CS 0.5 - 170 
/" V,.-VILS I Others -SO - -

Supply Current IE. All Inputs and Outputs Open -200 -165 -

-AC CHARACTERISTICS (VEE=-4.SV ±S%. Ta=O to +8S·C. air flow exceeding 2m/sec} 

1. READ MODE 

HMI00474/F-15 HMl00474/F 
Item Symbol Test Condition 

min typ max min typ max 

Chip Select Access Time tACS - - 8 - - 10 

Chip Select Recovery Time t Bes - - 8 - - 10 

Address Access Time I .. - - 15 - 15 25 

2. WRITE MOOE 

HMl00474/F-15 HMlOO474/F 
Item Symbol Test Condition 

min typ max min typ max 

Write Pulse Width Iw tWSA-3ns 15 - - 25 15 -
Data Setup Time tWSD 2 - - 2 - -
Data Hold Time tWHD 2 - - 2 - -
Acldre.s Setup Ti me tWSA tw=twmin 3 - - 3 - -
AcIdress Hold Time tWHil 2 - - 2 - .-
Chip Select Setup Time twses 2 - - 2 - -

Chip Select Hold Time tWHCS 2 - - 2 -. -
Write Di.able Time hr. - - 8 - - 10 

Write Recovery Time IWI - - 8 - - 10 

3. RISE/FALL TIME 

Item Symbol Test Condition min typ max 

Output Rise Time I. - 2 -

Output Fall Time 1/ - 2 -

4. CAPACITANC~ 

Item Symbol Test Condition min typ max 

Input Capacitance C •• - 4 -
Output Capacitance CH' - 7 -
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HM100474,HM100474-15,HM100474F,HM100474F-15--------------

.TEST CIRCUIT AND WAVEFORMS 

1. LOADING CONDITION 

O.OluF ;:J;. 

READ MODE 

4. WRITE MODE 

Add reu 

Test Circuit 

Vcc(GND) 

M.U.T. 

I. 

50% 
~ 

Dout 

-2.0V RL=5Ol! 
CL=3OpF(inciudes 
probe and jig 
capacitance) 

1/ 

50~K 

2. INPUT PULSE 

1.=t/=2.5ns 

Add, ... ~ ______ _ 

~~ I" :::::jr-

-~ Doul 

50% 
J 

50~~ 
11\. 

---- ---- -, ~---- ------ ----
5O~~~ ______________ ~1 ' 

/WHO 

Dill 

tWSD \ 50% 50% V 
tWHA 

t--- I'\. / .. " .. 'If"CS 

--- -----

L}% 

50% 
I flVses 

I., /W. 

u •• 

• HITACHI 
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HM100474,HM100474-15,HM100474F,HM100474F-15-------------

248 

200 

180 

;: 
• 16 0 

~ 14 0 
, 
u 
.. 120 

J 
10 0 

SUPPLY CURRENT vs. 
AMBIENT TEMPERATURE 

..... ~ 
~ 

" I'-..... 
~ 

80 
20 

V"=-j'50V 

20 40 60 80 

Ambient Temperature Ttl rc) 

ADDRESS ACCESS TIME 
vs. AMBIEN:r TEMPERATURE 

0 

5 

0 

-5 

0 

5 

Vnj-4.50V 

0 
-20 20 40 60 80 

2 

Ambit'nt Temperature Ta ("C) 

CHIP SELECT ACCESS TIME 
vs. AMBIENT TEMPERATURE 

]. 1 0 

. 
u 

:.! 
u .. 
'" 
~ 

:c 
u 

8 

6 

4 

2 

~ 20 

....... V 

---~ 
VEE=-4.S0V 

20 40 60 80 

Ambient Temperature Ta (OC) 

100 

100 

100 

20 0 

180 

:< .s 16 0 

~ 

~ 14 0 

u 

j 12 0 

10 0 

E 
;:: . .., 

~ I 

E 
;:: 

.., 

0 

0 

5 

0 

5 

0 

5 

0 

2 

0 

8 

6 

4 

2 

0 

_HITACHI 

SUPPLY CURRENT vs. 
SUPPLY VOLTAGE 

T.=25'C 

4.95 -4.50 -4.05 

Supply Voltage VEE (V) 

ADDRESS ACCESS TIME 
vs. SUPPLY VOLTAGE 

-
Ta=2S·C 

-4.95 4.50 4.05 

Supply Voltage VEE (V) 

CHIP SELECT ACCESS TIME 
vs. SUPPLY VOLTAGE 

("=25'C 

-4.95 4.50 4.05 

Supply Voltage VEE (V) 

-



-------------HM100474,HM100474-15,HM100474F,HM100474F- 15 

0 

5 

0 

5 

0 

5 

0 

WRITE PULSE WIDTH VB. 

AMBIENT TEMPERATURE 

--

VII'=-

I--

.sOV 

20 20 40 60 80 100 

Ambient Temperature To (-C) 

• HITACHI 

30 

5 

! 2 0 

5 

0 

5 

0 

WRITE PULSE WIDTH VI. 

SUPPLY VOLTAGE 

11 =25"<: 

-4.95 -4.50 

Supply Voltage VEE (V) 

4.05 
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HM100480, HM100480F 
16,384-words x 1-bit Fully Decoded Random Access Memory 

The HM100480 is ECL 100K compatible, 16,384-words x 1-bit, 
read/write random access memory developed for high speed 
systems such as scratch pads and control/buffer storages. 
The fabrication process uses the Hitachi's low capacitance, oxide 
isolation method with double metalization. 
The HM100480 is encapsulated in cerdip-20 pin and flat-20 pin 
pac~age, compatible with Fairchild's 100480 . 

• FEATURES 

• 16,384-words x 1-bit organization 
• Fully compatible with 100K ECL level 
• Address access time: 25ns (max) 
• Write pulse width: 25ns (min) 
• Low power dissipation: 0.05mW/bit 
• Output obtainable by wired-OR (open emitter) 

.TRUTH TABLE 

Input 
Mode Output 

CS WE Din 

H X X L Not Selected 

L L L L Write "0" 

L L H L Write "I" 

HMI00480 

HMlOO480F 

(DG-20) 

(FG-20) 

L H X Dout- Read .PIN ARRANGEMENT 
Notes) X: Irrelevant 

• : Read Out Nonmvert 

• BLOCK DIAGRAM 
A, 

A, i 
A, ~ ~ 

C g 
A, "E 
A, ~ ~ 

A, >< 
A. 

128X 128 

Memory Cell 

Array 

.ABSOLUTE MAXIMUM RATINGS ( Ta= 25'C) 

Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -1.0 V 

Input Voltage V .. +0.5 to VEE V 

Output Current 10 .. ' -30 rnA 

Storage Temperature Tat. -65 to +150 ·c 
Storage Temperature T.,.(Bias)· -55 to +125 ·c 

* Under Bias 

250 $ HITACHI 

Dout 

Din 
(Top View) 



--------------------------------------------------IHM100480,HM10~F 

.ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating Unit 

Supply Voltage VEE to Vee +0.5 to -7.0 V 

Input Voltage V .. +0.5 to VEE V 

Output Current 1ft, -30 mA 

Storage Temperature T.,• -65 to +150 ·C 

Storage Temperature T ... (Bias)" -55 to +125 ·C 

• Under Bias 

.ELECTRICAL CHARACTERISTICS 

.DC CHARACTERISTICS(VEE--4.5V, RL -500 to -2.0V. T .. -O to +8S'C. air flow exceeding :lm/sec) 

Item Symbol Test Condition miniS) typ max(A) 

VON -1025 -955 -880 
Output Voltage Vi.- V,HA or VIL.. 

VOL -1810 -1715 -1620 

VoHe -1035 - -
Output Th.eshold Voltage V •• - V,NB or V'LA 

VOLe - - -1610 

V,. Guaranteed Input Voltage -1165 - -880 
Input Voltage 

High/ Low for Al1 Input V/L -1810 - -1475 

I,. Vj.-V,HA - - 220 

Input Current I CS 0.5 - 170 
I,L V •• -VILS J Others -50 - -

Supply Current lEE Al1 Inputs and Outputs Open -200 -165 -

.AC CHARACTERISTICS (Vu =-4.SV±S%. Ta-O to +8S·C. air flow exceeding 2m/sec) 

1. READ MODE 

Item Symbol Test Condition min typ max 

Chip Select Access Time tACS 2 - 10 

Chip Select Recovery Time hes 2 - 10 

Address Acces. Time I" 3 - 25 

2. WRITE MODE 

Item Symbol Test Condition min typ max 

Write Pulse Width Iw twsA-Sns 25 - -
Data Setup Time tWSD 5 - -
Data Hold Time tWHO 5 - -
Address Setup Time tWSA tw-twmin 5 - -
Address Hold Time tWH.4 5 - -
Chip Select Setup Time twscs 5 - -
Chip Select Hold Time tWHCS - - 5 

Write Disable Time r Iws - - 10 

Write Recovery Time two - - 10 

• HITACHI 

Unit 

mV 

mV 

mV 

mV 

mV 

mV 

pA 

pA 

mA 

Unit 

n. 

ns 

n. 

Unit 

ns 

ns 

ns 

n. 

ns 

n. 

no 

ns 

ns 
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HM100480,HM100480F--------------------------------------------------

3. RISE/FALL TIME 

Item Symbol 

Output Ris. Tim. I. 

Output Fall Tim. 1/ 

4. CAPACITANCE 

It.m Symbol 

Input Capacitanc. C •• 

Output Capacitanc. e", 

• TEST CIRCUIT AND WAVEFORMS 
1. LOADING CONDITION 

Telt Circuit 

Vcc(GNDl 

M.U.T. 

3. READ MODE 

Dout 

RL T' CL 

.",. RL=5Oll 
CL=3OpF(jnclude. 

-2.GV probe and jig 
capacitance) 

Test Condition min typ 
.:.... 2 

- 2 

T.lt Condition min typ 

- 3 

- 5 

2. INPUT PULSE 

-"'=6. 
-1.7V 

I. 

,.=1/=2.0nll,p 

~-'''-S-- ~" .. ~.~ 
Doyt _ 50% 00 .. 

4. WRITE MODE 

so% 

Addrus - ------------------
Din 

252 • HITACHI 
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- ns 
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Eel MEMORIES----------------Packaging Information (Dimensions in MM) 
-CERDIP 

eOG-16 

~fl 
I-E;"--,N 
1£:;'--'-;1 

N 

eOG-18 

eOG-24A 

_ Flat Package 

eFG-24 

0·-15· 0.20-0.38 

7.32 

Ig 

:~I'" 
161~ 
ISf ....... 
14 
13 

12 
11 

L."--'.6"'"2..J III 

~~.11"" 
2.54min 

eOG-16A 6.IH 
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eOG-20 

l~ ~ 

1:1 ;'1 
12 ~I 

Il 

111 

O.38~U\ 
5.08max j 

2.8mm 

i.:~2 5.08ma'( ~.54mm 

e leadless Chip Carrier 
eCC-24 

• D~ ~ !HnnHHHH!~~ 

~
±OJI 

. . 
:'~l ~ 9 

eFG-20 

+1 
~ 

= 



HITACHI AMERICA, LTD. 
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HEADQUARTERS 
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Hitachi America, Ltd. 
500 Park Blvd., Suite 415 
itasca, IL 60143 
3121773-4864 

NORTHWEST REGION 
Hitachi America, Ltd. 
224 W. Brokaw Rd., Suite 260 
San Jose, CA 95110 
408/277 -0712 

SOUTHWEST REGION 
Hitachi America, Ltd. 
Warner Center Plaza One 
21600 Oxnard St., Suite 600 
Woodland Hills, CA 91367 
213/704-6500 

U.S. SALES OFFICE 
Hitachi America, Ltd. 

254 

Semiconductor and IC Sales & Service Division 
1800 Bering Drive 
San Jose, CA 95112 
Tel: 408/292-6404 
Telex: 17-1581 
Twx: 910-338-2103 
Fax: 408-2922133 
Fax: 408-2949618 

DISTRICT OFFICES 

• Hitachi America, Ltd. 
524 South Ave., East 
Cranford, NJ 07016 
201/272-1100 

• Hitachi America, Ltd. 
3500 W. 80th Street, Suite 175 
Bloomington, MN 55431 
612/831-0408 

• Hitachi America, Ltd. 
80 Washington St., Suite 101 
Poughkeepsie, NY 12601 
914/485-3400 

• Hitachi America, Ltd. 
1 Parkland Blvd., #1222E 
Dearborn, MI 48126 
313/271-4410 

• Hitachi America, Ltd. 
6200 Savoy Dr., Suite 704 
Houston, TX 77036 
713/974-0534 

• Hitachi America, Ltd. 
5775 Peachtree Dunwoody Rd. 
Suite 270-C 
Atlanta, GA 30342 
404/843-3445 

• Hitachi America, Ltd. 
4901 NW. 17th Way 
Fort Lauderdale, FL 33309 
305/491-6154 

• Hitachi America, Ltd. 
18004 Skypark Circle, Suite 200 
Irvine, CA 92714 
714/261-9034 




