














































































































































































































































































































































































































































































































































































































































































































IDT71419 BiCMOS CacheRAM

WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE™ ¥ (vce = 5.0 + 5%)

71419S9 71419510 71419812
Symbol Parameter Test Condition Commercial | Commercial| Commercial | Unit
lcc | Operating Power CS=< Vi, OE < ViL, Outputs Open, 320 310 300 mA
Supply Current Vce = Max., f = fwax®
IsB Standby Power TS Vi, All Inputs > ViHor < VIL, 50 50 50 mA
Supply Current Vce = Max., f = fmax®
IsB1 Full Standby Power TS 2 Ve, All Inputs 2 Vic or < Vic, 30 30 30 mA
Supply Current Vce = Max., = 0@

NOTES: 2933 tbl 08
1. All values are maximum guaranteed values. o
2. Atf = fmax address inputs are cycling at the maximum frequency of read cycles of 1/tcvc while_AP or AC = LOW.

3. Atf = fmax, address inputs are cycling at the maximum frequency of read cycles of 1/tcyc while AP, AC, and ADV = HIGH. f =0 means no address input

lines change, AP, AC, and ADV = VHc.

i

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Timing Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2933 tbl 10
AC TEST LOADS 5V
480Q
+1.5V /O o—
>
50Q g 255Q SpF*

€) Zo=50Q

- 2933 drw 04

A

2933 drw 05

Figure 2. AC Test Load

Figure 1. AC Test Load (for towz, tchz, toLz, and toct)

*Including scope and jig

amco T
(Typical, ns) 3l

O = test load currently used

80 100 200
Capacitance (pF)

2030 50
2933 drw 06

Figure 3. Lumped Capacitive Load, Typical Derating
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IDT71419 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (1:2,3,6)
(Vee = 5.0V £ 5%, TA=0to 70°C)

IDT71419S9 IDT71419S10 IDT71419S12
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
toyc@ Cycle Time 15 — 16.6 — 20 — ns
tcD Clock Access Time — 9 — 10 — 12 ns
toE Output Enable Access — 5 — 6 — 7 ns
tpc1®) Clock High to Output Active 3 - 3 — 3 — ns
tbc2 Clock High to Data Change 3 — 3 — 3 — ns
torz® Output Enable to Data Active 0 — 0 — 0 — ns
tonz®) Qutput Disable to Data High-Z 2 6 2 6 2 7 ns
tonz®) Clock High to Data High-Z — 6 — 6 — 6 ns
tcH(? Clock High Pulse Width 5 — 5.5 — 6 — ns
el Clock Low Pulse Width 5 — 55 — 6 — ns
tsa(®) Address Setup Time 2.5 — 25 — 3 — ns
tss(®) Address Status Setup Time 25 — 25 — 3 — ns
tsp® Data In Setup Time 2.5 — 25 — 3 — ns
tsw(® Write Setup Time 25 — 25 — 3 — ns
tsav(® Address Advance Setup Time 25 — 25 — 3 — ns
tsc(® Chip Select Setup Time 2.5 — 25 — 3 — ns
tHA(®) Address Hold Time 2 — 2 — 2 — ns |
tHs(®) Address Status Hold Time 2 —_ 2 — 2 — ns
tHp®) Data In Hold Time 2 — 2 — 2 — ns
tHw(®) Write Hold Time 2 — 2 — 2 — ns
tHav(®) Address Advance Hold Time 2 — 2 — 2 — ns
tHc®) Chip Select Hold Time 2 — 2 —_ 2 — ns
NOTES 2933 thl 11

. Aread cycle is defined by both UW and LW = HIGH or AP = LOW. A write cycle is defined by either UW or LW = LOW and AP = HIGH.

O R ON =

production tested.

(2]

. All read and write cycle timings are referenced from CLK, or OE as it applies.

OE is a don’t care when UW or LW = LOW is clocked in.

. Maximum access times are guaranteed from all possible PowerPC external bus cycles.

. Transition is measured +200mV from steady-state. This parameter is guaranteed by device characterization with the AC Load (Figure 2), but is not

Chip Select must be active (CS = LOW) at each rising edge of clock when AC or AP is LOW for the device to remain enabled.

7. This parameter is measured HIGH above 2.2V and LOW below 0.8V.

. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times for ALL rising edges of CLK when the chip is selected.

10.1
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1. When AP and CSare LOW, the device is put into read mode. An AP and CSinitiated write mustinclude one extra clock cycle between AP sampled LOW
and the first write operation. AC can initiate either a read or a write cycle without requiring an additional clock cycle between AC being sampled LOW and
the first read or write operation.

2. O1 (Ax) represents the first output from the external address Ax. O1 (Ay) represents the first output from the external address Ay; O2 (Ay) represents the
next output data in the burst sequence of the base address Ay, etc. where A0 and A1 are advancing sub-locally for the four word burst.
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I=E=
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/AR VARV VA RVVARVVAR VAR VARV
W W /4

sooress (XX XXXCK 2 XXX XXX XXX KX XXX K KXY X KKK XX = X0

THW = %
(OW AND TW ARE IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST) tsw ||

o, W A | A A A A A | AG

o= X000k | 0 | ARKXKKRHRKKKAS
W0

g
(w]
<

W\ / \mmﬁr*@m

(ADV SUSPENDS BURST) —‘/'

NOOCKXXXXCNOCKKCKKXXXKKXN

%l

T tSD —| —»ﬂ— I<—tHD

DATAIN _,I { 1(ax XX ) XX ey XX ey XX 13ay) XX 1aay) XX 1az) XY 12 AZ)XXB(AZ)

~a—|{OHZ

DATAour XX 03(Aw)XX O4(Aw) )

-+ BURST —»|<¢——WRITE— | - BURST WRITE
READ

NOTES:

1. When AP and TS are LOW, the device is put into read mode. An AP and CS intiated write must include one extra clock cycle between AP > sampled
LOW and the first write operation. AC can initiate either a read cycle or a write cycle without requiring an additional clock cycle between AC being
sampled LOW and the first read or write operation.

2. O3 (Aw) represents the third output from the external address Aw previously loaded, and O4 (Aw) represents the fourth and last of the Burst outputs
from the external address Aw. I1 (Ax) represents the first input to the external address Ax. 1 (Ay) represents the first input from the external address
Ay; 12 (Ay) represents the next input data in the burst sequence of the base address Ay, etc. where A0 and A1 are advancing sub-locally for the four
word burst.

3. ADV = HIGH onrising edge of CLK suspends the count advance which allows wait states to be added. During the wait state the previously written data
may be modified (rewritten with new data).

EXTENDED
BURST WRITE >

2933 drw 08
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IDT71419 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE COMMERCIAL TEMPERATURE RANGE

COMBINATION READ/WRITE CYCLE (1,3)

1CYC — e

1SS —m] | tCH tcL
tHS ~- | — |
_ @
AP /T L/
T
tsA | —
tHA
ADDRESS AX Ay @(—z
tSW —a] (|
o, (KX RN 00| ooy

tsav.

OE
t0E —1 [~ e tHD -
1CD — —— tOLZ —] |-—
DATAIN l I\IW y) h 1
1DC1 —] —tOHZ tDc2| —a= j—
DATAOUT 01(AX) \(01(r\z) {)@mz) X}@s(Az)X
READ WRITE BURST READ ———»

2933 drw 09

NOTES:.

1. 11 (Ay) represents the first input to the external address Ay. O1 (Az) represents the first output from the external address Az, O2 (Az) represents the next
output data in the burst sequence of the base address Az.

2. AP and AC are active LOW signals which allow registering of the address bits. AP blocks the write (when either UW or LW is LOW) whereas AC does not.
The first burst cycle of the back-to-back cycles requires the standard 2:1:1:1 clocking, the subsequent burst cycles may realize a1:1:1:1 clock count using
the last clock of the first burst cycle for the address status of the next burst cycle. Back-to-back read cycles may be initiated by either AP or AC. Back-
to-back writes may only be initiated by AC.

3. C5=LOW,AC = HIGH.

ORDERING INFORMATION

IDT 71419 S XX J
D_Igvice Power
ype J  Plastic Leaded Chip Carrier, 52-pin (J52-1)

9
10 Speed in nanoseconds
12 2033 drw 10




Int: d Devi

Technology, Inc.

32K x 18 CacheRAM™ PRELIMINARY
BURST COUNTER IDT71420
& SELF-TIMED WRITE

— FOR THE PENTIUM™ PROCESSOR

FEATURES:

» 32K x 18 architecture

e o o

gating ADSP

e o o o o o

sor

.

carrier (PLCC)

Fast clock-to-data access times: 9, 10, 12 ns
Internal burst read and write address counter
Processor Burst Pipelining is permitted via Chip Select

Internal input registers (data and control)
Internal address registers
Self-timed write cycle
Single 5V power supply
Regulated I/Os are 3.3V LVTTL Compatible
Complies with all timing and signals of the Pentium proces-

Packaged in a JEDEC Standard 52-pin plastic leaded chip

DESCRIPTION:

The IDT71420 is a high-speed 32K x 18-bit static RAM with
full on-chip hardware support of the Pentium processor inter-
face. This part is designed to facilitate the implementation of
the highest-performance secondary caches while using either
available cache-tag SRAMs and PALs or chipsets for the
Pentium processor.

The IDT71420 CacheRAM contains a full set of write, data,
address, and control registers. Internal logic allows the pro-
cessor to generate a self-timed write based upon a decision
which can be left until the extreme end of the write cycle.

An internal burst address counter accepts the first cycle
address from the processor, then cycles through the adjacent
three locations using the Pentium burst refill sequence, on
appropriate rising edges of the system clock.

Fabricated using IDT’'s BiCMOS high-performance sub-
micron technology, this device offers a maximum clock-to-
data access time as fast as 9ns, while requiring an address
setup of only 2.5ns.

FUNCTIONAL BLOCK DIAGRAM

INTERNAL
o ADDRESS
Z.
TP akxis
MEMORY
ARRAY
' ]
3 1
ADDRESS 4
REGISTERS A 1}(
J 1
UPPER BYTE WRITE UPYER BYTE DATA
OW. CONTROL REGISTER INPUT REGISTERS
N
LOWER BYTE WRITE LOWER BYTE DATA
[W_ CONTROL REGISTER ¢ ! ) INPUT REGISTERS
?"_D"_’ ENABLE — ) 1
REGISTER - +—] / OUTPUT
BUFFER
oF 9/ / 9
00— z |
s — 7 i
1/0o— Sy
< e
/017 7 2034 drw 01
The IDT logo is a registered trademark and CacheRAM is a of Device Te
Pentium is a trademark of Intel Corp.
COMMERCIAL TEMPERATURE RANGE MAY 1994
©1994 Integrated Device Technology, Inc. DSC-1116/-
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IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

DESCRIPTION (CONTINUED)
The IDT71420 CacheRAM is packaged in a JEDEC Stan-
dard 52-pin plastic leaded chip carrier (PLCC).

FUNCTIONALITY

The IDT71420 is synchronous and has an internal burst
counter. The synchronous functionality eases cache control-
ler design, while the internal burst counter simplifies imple-
mentation of burst accesses.

The registered address, data-in, and write control inputs of
the IDT71420 allow for synchronous write operation. To
perform a write the inputs must be valid at the rising edge of
clock while meeting specified setup and hold times. This write
requirement simplifies cache controller design by not requir-
ing the write control pulse needed by asynchronous SRAMs.

A two-bit internal burst counter is used to generate the
appropriate internal addresses for AO and A1 needed for burst
accesses. The burst counter starts at the base address
defined by the external addresses AO and A1. Once loaded,
the internal addresses are cycled through by keeping ADV
LOW at the rising edge of clock. ADV HIGH at the rising edge
of clock stops the advance of the burst counter and suspends
the burst sequence.

Address pipelining can be achieved by using CS (a control-
ler input to the IDT71420) to block premature assertions of
ADSP (a CPU input to the IDT71420). The cache controller
can request a new address from the CPU and block ADSP to
the IDT71420 using CS HIGH so the new address is not
loaded immediately. The controller can assert ADSC later to
load in the new address at the appropriate time.

Powering up the IDT71420 is accomplished by keeping
ADSP or ADSC LOW with CS LOW at rising edge of clock.
Powering down the IDT71420 is accomplished by keeping
ADSC LOW with CS HIGH at rising edge of clock.

Internal Addresses
for
A1, A0
Base Address A1, AO <
1st. Burst * A1, A0
2nd. Burst * A1, AO
3rd. Burst 4’ AT, A0

Burst Sequence for Internal Burst Counter
2934 drw 02

PIN CONFIGURATION

w [ DDID_II-IJ 2
2'&|o|:>|§<<<o|o$$<

7 6 5 4 3 2 1 52 51 50 49 48
/09 46 /08
/010 45 11/07
Vce 44 [11/0s
Vss 43 [1Vee
/011 s [ Vss
/012 J52-1 “ I/Os
1/013 a9 [11/04
/014 11/03
Vss % 11/02
Vce " Hvss
1/O15 36 M vee
I/O16 35 M 1/01
/017 34 M 1/0o
21 22 23 24 25 26 27 28 29 30 31 32 33

Uubouuouodoguougug

g z 2 g E <D (gn § g i 2 g é 2934 drw 03
PLCC TOP VIEW
PIN NAMES
Ao —A14 Address Inputs
CLK Clock
UW, LW Upper, Lower Byte Write Enables
OFE Output Enable
CS Chip Select
ADV Burst Address Advance
ADSP, ADSC Address Status
(Processor & Cache Controller)
/00 — 1/1017 Data Input/Output
Vce +5V Power
Vss Ground

2934 tbl 01

RECOMMENDED DC
OPERATING CONDITIONS

Symbol Parameter Min. | Typ.| Max. | Unit
Vce Supply Voltage 475 | 50| 525 \
Vss Supply Ground 0 0 0 \
VIH Input High Voltage 2.2 3.0 |Vee+0.5| V
ViL Input Low Voltage [-05"| — [ 08 v

NOTE: 2934 tol 06

1. Vit (min.) = —1.5V for pulse width of less than 10ns, once per cycle,
for I<20mA.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade Ambient Temperature GND Vce
Commercial 0°C to +70°C oV |5.0V+5%
2934 tbl 05




IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

SYNCHRONOUS TRUTH TABLE(!> 2 3)

[ ADSP ADSC ADV [UW+LW| CLK Address Operation

H X L X X T N/A Deselected, Power Down

H L H X X@ T N/A Address Input Ignored5)

L L X X X T External Address Read Cycle, Begin Burst®

L H L X L T External Address Write Cycle, Begin Burst(®

L H L X H T External Address Read Cycle, Begin Burst®

X H H L L T Next Address Write Cycle, Continue Burst®
X H H L H T Next Address Read Cycle, Continue Burst®
X H H H L T Current Address Rewrite Cycle, Suspend Burst®
X H H H H T Current Address Read Cycle, Suspend Burst®)

NOTES: 2934 tbl 02

1. L=ViL, H=VH, T_=CLK LOW-to-HIGH transition,X = Don’t Care. .

2. Allinputs except OE must meet setup and hold times for the LOW-to-HIGH transition of CLK; OE operates asynchronously.

3. Wait states can be inserted by suspending a burst sequence, ie. ADV = HIGH clocked in by a CLK LOW-to-HIGH transition. _

4. CSgates ADSP when CS = HIGH. Mode is used for address pipelining. Address input registers remain unchanged until either ADSC and CS or ADSP
and CSare sampled LOW simultaneously. Other functionality of the device remains unchanged, i.e. ADVadvances the burst counter, UW + LW determines
Read or Write status.

5. If the device is already powered down, it will remain powered down.

6. If the device is powered down, it will power up.

ASYNCHRONOUS TRUTH TABLE(!: 2)

ABSOLUTE MAXIMUM RATINGS("

Operation OE I/ Status Symbol Rating Value Unit
Read L Data Out (/Oo — 1/017) VTERM | Terminal Voltage with Respect | —0.5t0 +7.0@] V
Read H High-Z to GND
Write X High-Z — Data In (I/Oo — I/017) TA Operating Temperature -0to +70 °C

Deselected X High-Z TBiAs | Temperature Under Bias -6510 +135 | °C

NOTES: 20341103 | TsTG | Storage Temperature —6510 +150 | °C

1. L=Vi, H= Vi, X = Don't Care. . —

2. Fora write operation following a read operation, OE mustbe HIGH before | PT Power Dissipation 1.7 W
the input data required setup time and held HIGH throughout the input louT DC Output Current 30 mA
data hold time.

NOTES: 2934 thl 04

CAPACITANCE

(TA = +25°C, f = 1.0 MHz)
Symbol Parameter(" Condition | Max. | Unit
CIN Input Capacitance VIN = 3dV 5 pF

Ciro Input/Output Vo = 3dV 7 pF

Capacitance

NOTE: 2934 tbl 09
1. This .parameter is determined by device characterization, but is not
production tested.

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

2. Vinand Vio should not exceed Vec+0.5V. Allather pins should notexceed
7.0V.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE (vVcc = 5.0V + 5%)

Symbol Parameter Test Condition Min. Max. Unit
|| Input Leakage Current Vce= Max., VIN =0V to Vce — 5 uA
{lo] | Output Leakage Current CS2ViH, OE2 VM, — 5 vA

VouT = 0V to Vcc, Vee = Max.
VoL Output Low Voltage (I/00—1/O17) | loL = 8mA, Vcc = Min. — 0.4 \
VoH Output High Voltage(l/Oo — 1/017)[ loH = —4mA, Vcc = Min. 24 33 \

10.2 3
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IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE"* (vcc — 5.0V + 5%)

1. All values are maximum guaranteed values.

2. At f = fMax, address inputs are cycling at the maximum frequency of read cycles of 1/tcyc while ADSC = LOW.

71420S9 71420510 71420S12
Symbol Parameter Test Condition Commercial | Commercial | Commercial | Unit
Icc | Operating Power CS < Vi, OE < Vi, Outputs Open, 320 310 300 mA
Supply Current Vce = Max., f = fmax®
IsB Standby Power TS VH, All Inputs 2 ViHer < VIL, 50 50 50 mA
Supply Current Ve = Max., | = fmax®
IsB1 Full Standby Power TS > Ve, All Inputs = Ve or < Vic, 30 30 30 mA
Supply Current Vce = Max., f = 0@
NOTES: 2934 tbl 08

3. Atf = fmax, address inputs are cycling at the maximum frequency of read cycles of 1/tcyc while a ADSP and ADSC = HIGH and ADV = HIGH. f=0means

no address input lines change,while ADSP and ADSC = VHc and ADV =VHc.
4. VHc=Vcc- 0.2V, Vic=0.2V.

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V

Input Rise/Fall Times 3ns

Input Timing Reference Levels 1.5V

Output Timing Reference Levels 1.5V

AC Test Load See Figures 1 and 2

2934 tbl 10
AC TEST LOADS
+1.5V
50Q

C) Z0-500 )

- 2934 drw 04

Figure 1. AC Test Load

ACD 31
(Typical, ns)2

4+

o = test load currently used

80 100 200
Capacitance (pF) 2934 drw 06

2030 50

Figure 3. Lumped Capacitive Load, Typical Derating

/00—

+5V

4804

32550 SpF*
<

2934 drw 05

Figure 2. AC Test Load
(for tonz, tcHz, toLz, and tpc1)

*Including scope and jig




IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (1:2:3, 6)
(Ve = 5.0V + 5%, TA = 0 to 70°C)

1.

oA wN

o

IDT71420S9 IDT71420S10 IDT71420S12
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
tcyc Cycle Time 15 — 16.6 — 20 — ns
tCD Clock Access Time : — 9 — 10 — 12 ns
(el Output Enable Access — 5 — 6 — 7 ns
g1 Clock High to Output Active 3 — 3 — 3 — ns
tbc2 Clock High to Data Change 3 — 3 — 3 — ns
1o1z® Output Enable to Data Active 0 — 0 — 0 — ns
tonz(®) Output Disable to Data High-Z 2 6 2 6 2 7 ns
tcrz®) Clock High to Data High-Z — 6 — 6 — 6 ns
tcn® Clock High Pulse Width 5 — 55 — 6 — ns
el Clock Low Pulse Width 5 — 55 — 6 — ns
1SA Address Setup Time 2.5 — 2.5 — 3 — ns
1SS Address Status Setup Time 2.5 — 2.5 — 3 — ns
tsD Data In Setup Time 25 — 2.5 — 3 — ns
tsw Write Setup Time 25 — 2.5 — 3 — ns
1sAv Address Advance Setup Time 2.5 — 2.5 - 3 — ns
tsc Chip Select Setup Time 2.5 — 25 — 3 — ns
tHA Address Hold Time 05 — 05 — 05 — ns |
tHS Address Status Hold Time 0.5 — 0.5 — 0.5 — ns
tHD Data In Hold Time 0.5 — 0.5 — 0.5 — ns
tHW Write Hold Time 0.5 — 0.5 — 0.5 — ns
tHAV Address Advance Hold Time 0.5 — 0.5 — 0.5 — ns
tHC Chip Select Hold Time 0.5 —_— 0.5 —_ 0.5 — ns
NOTES: 2934 thl 11

A read cycle is defined by either UW or LW = HIGH or ADSP and CS = LOW. A write cycle is defined by CS and either UW or LW = LOW and
ADSP = HIGH.

. All read and write cycle timings are referenced from CLK, or OE as it applies.

. OE is a don’t care when UW or LW = LOW is clocked in.

. Maximum access times are guaranteed from all possible Pentium Processor external bus cycles.

. Transition is measured £200mV from steady-state. This parameter is guaranteed by device characterization with the AC Load (Figure 2), but is not

production tested.

. This is a synchronous device. All synchronous inputs must meet the specified setup and hold times for ALL rising edges of CLK. To enable the device,

chip select must be active (CS = LOW) when either ADSP or ADSC is LOW at rising edge of CLK. The device remains enabled until chip selectis inactive
(CS = HIGH) and ADSC is LOW at rising edge of CLK. ADSP cannot disable the device because CS = HIGH blocks ADSP = LOW.

. This parameter is measured as HIGH above 2.2V and LOW below 0.8V.

10.2 5
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ADDRESS

DATAouT

NOTES:

1SS —]
tHS

[e—

tCH|t—

S\ N\

W

K/
7

PANEN0,

W
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W

wow W W

XCCOOOAAAACCOAONXXXXXX_
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ja—tHW

ALY

tsc

oW

wow W W

A

KXXXRXIARY

|
*m

7B 989

—] |— tSAV
— tHAV
OO0 | A /[ AD D )

10 o] - (ADV SUSPENDS BURST)
1CHZ—{
10LZ —-o~| | Sy N BURSTHRAPSAROUNO —  tpop—ae
010 —((( oran £ cean XX | o PEETE

|

<—— READ >l — BURST READ -

1. When ADSP and CSare LOW, the device is putinto read cycle. An ADSP and CSinitiated write mustinclude one extra clock cycle between ADSF sampled
LOW and the first write operation. ADSC can initiate either a read or a write cycle without requiring an additional clock cycle between ADSC being sampled
LOW and the first read or write operation.

2. O1 (Ax) represents the first output from the external address Ax. O1 (Ay) represents the first output from the external address Ay; O2 (Ay) represents the
next output data in the burst sequence of the base address Ay, etc. where A0 and A1 are advancing sub-locally for the four word burst.

3. An ADSP initiated cycle requires that both ADSP and TS be LOW during the rising edge of the clock. ADSP gated by TS allows the cache controller to
block an ADSP cycle using CS and assert its own ADSC cycle

2934 drw 07
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" UE 72 N W e v, XXy

WX
w0 WX [ X0

/R
XXX

1SA —
tHA: -
aooress (XXXXXXK_# XXXR_ 2y NXXXXXXXXAXK 10101
tHW

(OW AND TW ARE IGNORED FOR FIRST CYCLE WHEN ADSP INITIATES BURST) tsw <._I

ow N N N N N N 000

m tHA‘./’X.X

T\ ST\ D AR |
XX

(RDV SUSPENDS BURST) —‘/
\ —

= gﬁ

T

1SD —=
DATAN 11(Ax) KX 1Ay XX 2y XX r2ayf XX 13eay) XX 1acay) XX 11(a2) XX 12(az) XX 13(Az) X
-1 ~a—|t1OHZ
DATAOUT XX og(Aw)XX 04I(AW))
<= BURST I WRITE BURST WRITE < EXTENDED

READ

2934 drw 08

NOTES:

1. When ADSP and CSare LOW, the device is putinto read mode. An ADSP and CSintiated write must include one extra clock cycle between ADSP sampled
LOW and the first write operation. ADSC can initiate either a read cycle or a write cycle without requiring an additional clock cycle between ADSC being
sampled LOW and the first read or write operation.

2. 03 (Aw) represents the third output from the external address Aw previously loaded, and O4 (Aw) represents the fourth and last of the Burst outputs from
the external address Aw. |1 (Ax) represents the first input to the external address Ax. |1 (Ay) represents the first input from the external address Ay; 12
(Ay) represents the next input data in the burst sequence of the base address Ay, etc. where A0 and A1 are advancing sub-iocally for the four word burst.

3. ADV = HIGH on rising edge of CLK suspends the count advance which allows wait states to be added. During the wait state the previously written data
may be modified (rewritten with new data).
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IDT71420 BiCMOS CacheRAM
WITH BURST COUNTER & SELF-TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

COMBINATION READ/WRITE CYCLE (1,3)

:
-
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toL

1SS —i] St tCH
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@
ADSP K
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1SA— |
tHA
ADDRESS Ax

|
f

)OOk

e

tHW
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tSAv
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/
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Y
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OE
tsD
toE = [~ tHD | ==
1CD —»| - __l,_l-} ) tOLZ —1o| —
DATAIN | A 1(Ay ] 1
IDC1 —= | 1oHz tDC2| — j—
DATAOUT 01(Ax) ((01(82) ¥X 02(a2) X X03(a2) X
T
READ WRITE BURST READ ———»

NOTES:.

2934 drw 09

1. 1 (Ay) represents the first input to the external address Ay. O1 (Az) represents the first output from the external address Az, O2 (Az) represents the next

output data in the burst sequence of the base address Az.

2. ADSPand ADSC are active LOW signals which allow registering of the address bits. ADSP blocks the write (when either UW or LW is LOW) whereas ADSC
does not. The first burst cycle of the back-to-back cycles requires the standard 2:1:1:1 clocking, the subsequent burst cycles may realize a 1:1:1:1 clock
count by using the last clock of the first burst cycle for the address status of the nextburst cycle. Back-to-back read cycles may be initiated by either ADSP

or ADSC. Back-to-back writes may only be initiated by ADSC.
3. CS=LOW, ADSC = HIGH.

ORDERING INFORMATION

IDT 71420 S XX J
Device Power
Type

9

10 Speed in nanoseconds

12

-[—| J  Plastic Leaded Chip Carrier, 52-pin (J52-1)

2934 drw 10
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32K x 32 CacheRAM™

PIPELINED/FLOW THROUGH OUTPUTS
BURST COUNTER, & SELF-TIMED WRITE
— FOR PENTIUM™/POWERPC™ PROCESSORS

ADVANCE
INFORMATION
IDT71V432

FEATURES:

+ 32K x 32 memory configuration

Pipelined or Flow Through output architecture selected by
FTinput

Complies with all Pentium and PowerPC timing and inter-
face requirements

Pentium or PowerPC burst address sequence selected by
MODE input

Self-timed write cycle with byte write, byte write enable and
global write controls

Power down controlled by ZZ input

Single 3.3V power supply

Packaged in a JEDEC Standard 100-pin plastic thin quad
flatpack (TQFP)

DESCRIPTION:

The IDT71V432 is a 3.3V high-speed 32K x 32-bit static
RAM with full on-chip hardware support of the Pentium and
PowerPC processor interfaces. The pipelined burst architec-
ture provides cost-effective 3-1-1-1 secondary cache perfor-
mance for processors up to 66MHz. The optional flow-through
burst architecture provides 2-1-1-1 secondary cache perfor-
mance for processors up to 50 MHz.

The IDT71V432 CacheRAM contains a full set of write,
data, address, and control registers. Internal logic allows the
processor to generate a self-timed write based upon a deci-
sion which can be left until the extreme end of the write cycle.

An internal burst address counter accepts the first cycle
address from the processor, initiating the access sequence.
The IDT71V432 provides the first cycle address data and then
cycles through the next three address locations.

FUNCTIONAL BLOCK DIAGRAM

MODE 1 BURST LOGIC INTERNAL
DV Q T Ap* ADDRESS
CLK jD—> BINARY ﬁ)./ “is g S22
ADSC. COUNTER ME?AI-CI-)RY
ADSP — CLR g, ] A ARRAY
A1
2
Ao-A1 I
Ao—Ata ADDRESS | pa d Y ol Vo
W REGISTERS 7/ 15 /1l 7/
m L . Byte 1 N
:’ )_ Write Register, 1) Byte 1
BW1 Writgt Driver s
8
o-_:E Byte 2 i
. . | Byte 2
BW2 :D_ Write Registe D—‘J ,’, Writgt Driverjms
8
¢ Byte3 Byte 3
BV :D—-» Write Register] & ,/; writzt Driver _T
8
Byte 4 | Byte 4
BV Write Registe }, ,/ > WritZt Driver
8
CE— 3 ENABLE 1 A
CSo———] | REGISTER b > gr AR
TS—_ 9
Y74 DATA INPUT]
o POWER DOWN T DREGISTER
» OUTPUT
T | * BUFFER
32
V00~ gl o
1/031 4 3104 drw 01
The IDT logo is a registered trademark and CacheRAM is a trad: rk of h d Device Technol
Pentium is a trademark of Intel Corp. PowerPC is a trademark of { Busil i Inc.
COMMERCIAL TEMPERATURE RANGE MAY 1994

©1994 Integrated Device Technology, Inc.
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IDT71V432 CMOS CacheRAM
WITH PIPELINED/FLOW THROUGH OUTPUTS, BURST COUNTER, & SELF-TIMED WRITE COMMERCIAL TEMPERATURE RANGE

DESCRIPTION (CONTINUED) RECOMMENDED OPERATING
The IDT71V432 CacheRAM utilizes IDT's 3.3V CMOS TEMPERATURE AND SUPPLY VOLTAGE

process to optimize performance in 3.3V applications, and is -
packaged in a JEDEC Standard 100-pin thin plastic quad Grade Ambient Temperature | GND| Vcc
flatpack (TQFP) for optimum board density in both desktop | Commercial 0°Cto +70°C OV | 33V+5%
and notebook applications. 3104 1b1 01
PIN CONFIGURATION
O
: cp BEEEER 82 5B BBE:
22638 |m|m|§ >>o% 1512 < <
/ 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81
80 NC
Ne [t O 79 [11/01s
11016 (]2 78 1 1/O14
11017 E 3 77 [ Ve
Vec L] 76 []Vss
vss []5 75 [] /013
/018 6 74 1 1/012
1019 L7 73 [ ] 1/011
:;820 E g 72 1 1/010
21 7
Vss []1t0 7:) g \\izi
Vee 11 69 [ 11/09
V022 LJ12 PN100-1 68 [ /08
11023 ] 13
FT 14 67 [ Vss
Veec []15 66 [ 1NC
NC []1s 65 [ 1 Vce
Vss 17 e 12z
1/024 18 63 [ /07
/025 [ 19 62 [ 11/0s
Vec []20 61 []Vce
Vss [ 60 ] Vss
1/026 22 59 I 11/0s
/027 |23 58 [ 1/0a
/028 |24 57 [ 11/03
/020 []25 56 [ 1/02
Vss[]2s 55 [ Vss
Vec []27 54 [ Vce
/O30 [ 28 53 [ 101
I/ONaé E 29 s2 [ 100
30
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 : NC
§ii22x2288ceceiise
b= 3104 drw 02
TQFP
TOP VIEW
ORDERING INFORMATION

IDT 71V432 S XX PF
Device Type Power

_l__| PF  Plastic Thin Quad Flatpack (PN100-1)

9
10 Speed in nanoseconds
12 3104 drw 03
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CACHE TAG SRAM PRODUCTS

IDT has been a leader in Cache Tag SRAMs from the Continuing on with the legacy, new cache tag offerings are
beginning, utilizing high-performance technology to perform introducing features to make the designing of a high-speed
the comparison function on chip to minimize the cache hit/ secondary cache subsystem even easier. The IDT71215 and
miss decision time. Both the IDT6178, in CMOS technology, IDT71216bothinclude additional logic and features on chipto
and the IDT71B74, in BiICMOS technology, have been the offer the designer a straight forward path to zero-wait state
highest speed cache tags in the industry for their respective  cache performance at bus speeds up to 66MHz.
densities.

Part Speeds
Function Organization Features Process Number Power Commercial Military
Cache 4K x 4 Tag CMOS 6178 S 10,12,15,20,25 N/A
Tag 8K x 8 Tag BiCMOS 71B74 S 8,10,12,15,20 N/A
SRAMs 16K x 15 Intel Tag BiCMOS 71215 S 10,12 N/A
16K x 15 PowerPC Tag BiCMOS 71216 S 10,12 N/A

1.0 1
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Integrated Device Technology, Inc.

CMOS StaticRAM
2 16K (4K x 4-BIT)
CACHE-TAG RAM

IDT6178S

FEATURES:

°

.

.

High-speed Address to MATCH Valid time

— Military: 12/15/20/25ns

— Commercial: 10/12/15/20/25ns (max.)
High-speed Address Access time

- Military: 12/15/20/25ns

— Commercial: 10/12/15/20/25ns (max.)
Low-power consumption

— IDT6178S

Active: 300mW (typ.)

Produced with advanced CMOS high-performance
technology

Input and output TTL-compatible

Standard 22-pin Plastic or Ceramic DIP, 24-pin SOJ
Military product 100% compliant to MIL-STD-883,
Class B

DESCRIPTION:

The IDT6178 is a high-speed cache address comparator
sub-system consisting of a 16,384-bit StaticRAM organized
as 4K x 4. Cycle Time and Address to MATCH Valid are equal.
The IDT6178 features an onboard 4-bit comparator that
compares RAM contents and current input data. The result is
an active HIGH on the MATCH pin. The MATCH pins of
several IDT6178s canbe handed together to provide enabling
or acknowledging signals to the data cache or processor.

The IDT6178 is fabricated using IDT's high-performance,
high-reliability CMOS technology. Address to MATCH and
Data toc MATCH times are as fast as 10ns.

All inputs and outputs of the IDT6178 are TTL-compatible
and the device operates from a single 5V supply.

The IDT6178 is packaged in either a 22-pin, 300-mil Plastic
or Ceramic DIP package or 24-pin SOJ. Military grade product
is manufactured in compliance with latest revision of MIL-
STD-8883, Class B, making itideally suited to military tempera-
ture applications demanding the highest ievel of performance
and reliability.

FUNCTIONAL BLOCK DIAGRAM
Ao %
® [ ) 16,384-BIT <+——Vce
: o :
® e ARRAY e—— GND
At1 .——%—:
\
o 00
/
Vo - 1/0s - E CONTROL 1O
I 4 <z /I
— CLEAR
WE MEMORY
OE > CONTROL ARRAY
CLR -
‘e - COMPARATOR - ‘s
7 - 7
MATCH
The IDT logo is a regi: d trad: rk of Device T Inc. 2953 drw 01
MILITARY AND COMMERCIAL TEMPERATURE RANGES MAY 1994

©1994 Integrated Device Technology, Inc.

DSC-1059/2

1.1 1



IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

/

Ao 1 24 Vee
Ao[ |1 AN 22 Vce M2 23[ A1
M ]2 21 A A2[]3 22DA10
A2[]3 20 [t As[]4 21[JAe
As[ |4 19 [ ]Ae a5 20] As
A5 18 [JAe 16 gopaq  1O[INC
p22-1 . NC |7 18[]CIR
As[ |6 & 17 | _]CIR
D22-1 As[|8 17[Jv0s
As[_|7 16 [ JI0s = )
A7 9 16 /02
Ar[]s8 15 0. —
ot o OE[]10 15101
OE 9 [l{e]] -
oF WE[ |11 14 100
WE 10 13 1/Q0
L ] GND[]12 13| _IMATCH I
GND 11 12 MATCH ™
E :I 2953 drw 02 SOJ
DIP TOP VIEW
TOP VIEW ABSOLUTE MAXIMUM RATINGS®™
Symbol Rating Value Unit
VTERM | Terminal Voltage with respect -0.5t0 +7.0 \
to GND
PIN DESCRIPTIONS TA Operating Temperature -551t0 +125 °C
Ao—A11 Address Inputs Teias | Temperature Under Bias —65t0+135 | °C
1/Q0—-1/03 Data Input/Output TsTG Storage Temperature —-65t0 +150 | °C
MATCH Match PT Power Dissipation 1.0 w
WE Write Enable lout DC Output Current 50 mA
OE NOTE: 2953 tbl 04
OE Output Enable 1. Stessesgreaterthan those listed under ABSOLUTE MAXIMUMRATINGS
LR Clear may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions
Vce Power above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended
GND Ground periods may affect reliabilty.

RECOMMENDED OPERATING

2953 tbl 01

RECOMMENDED DC
OPERATING CONDITIONS

TEMPERATURE AND SUPPLY VOLTAGE Symbol Parameter Min. | Typ.| Max.| Unit
Grade Ambient Temperature GND Vce Vce Supply Voltage 4.5 5.0 55 \
Commercial 0°C to +70°C 0V |5.0V+10% GND Supply Voltage 0 0 0 Y
Military —55°C to +125°C oV |5.0V+10% ViH Input High Voltage 2.2@ - 6.0 \"
2053 tbl 02 ViL Input Low Voltage -0.501 - 0.8 \
NOTES: 2953 thl 05
1. ViL = —3.0V for pulse width less than 20ns, once per cycle.
TRUTH TABLES(" 2. Vi = 2.5V for clear pin.
WE OE CLR MATCH Mode
H H H Valid® Match Cycle CAPACITANCE (Ta = 25°C, f = 1MHz)
L X H Invalid Write Cycle Symbol Parameter Condition Max Units
H L H Invalid Read Cycle CIN Input Capacitance ViN= 0V 8 pF
X X L Invalid Clear Cycle Cvo I/O Capacitance Vout = 0V 8 pF
NOTE: 2053tioa  NOTE: 2953 tbl 06

1. H=VmK, L=V, X=Don't care.
2. Valid Match = Von, Valid Non-Match = VoL.

1. This parameter is determined by device characterization, but is not
production tested.

1.1




IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE
DC ELECTRICAL CHARACTERISTICS (vcc = 5.0V £ 10%, All Temperature Ranges)
6178S
Symbol Parameter Test Condition Min. Max. Unit
i) Input Leakage Current Vce = 5.5V, VIN = 0V to Vce —_ 10 HA
lixel} Output Leakage Current OE = VIH, VouT = 0V to Vce —_ 10 pA
VoL Output Low Voltage loL = 8mA (I/Oo - |/03) — 0.4 vV
loL = 10mA (/Oo ~ /O3) — 0.5 \Y
loL = 16mA (Match) — 0.4 \
loL = 20mA (Match) — 0.5 Vv
VOH Output High Voltage IoH = —4mA (/0o — 1/O3) 2.4 —_ %
loH = —8mA (Match) 2.4 —_ \'

2953 tbl 07

DC ELECTRICAL CHARACTERISTICS (vcc = 5.0V + 10%, All Temperature Ranges)

6178510 61785121 6178515 6178S20/25
Symbol Parameter Max. Max. Max. Max. Unit
Icct Operating Power Supply Current COM'L. 90 90 90 20 mA
Outputs Open, Vcc= Max., f = 0@ | MIL. — 110 110 110 mA
Iccz Dynamic Operating Current COM'L. 180 160 140 140 mA
Outputs Open, Vcc = Max., f = fwax®| MIL. — 180 160 160 mA

NOTES:
1. Military values are preliminary only.
2. fmax = 1/trc, only address inputs are cycling at fMax. f = 0 means no address inputs change.

2953 tbl 08

AC TEST CONDITIONS SV
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns 2400
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V MATCHouT
AC Test Load See Figures 2 and 3 1280 30pF*
AC Test Load for Match Cycle See Figure 1

2953 tbl 09
2953 drw 04

Figure 1. AC Test Load for MATCH

+5V +5V
4800 480Q
DATAouT DATAouT
255Q 30pF* 255Q 5pF*
2953 drw 05 2953 drw 06
Figure 2. AC Test Load Figure 3. AC Test Load

(for toLz, toHz, twHz, tow)
* Including scope and jig.

1.1 3



IDT6178S
CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

CYCLE DESCRIPTION

Match Cycle: A match cycle occurs when all control signals
(OE, WE, CLR) are HIGH. At that time, data supplied to the
RAM on the /O pins is compared with the data stored at the
specified address. The totem-pole match output is HIGH
when there is a match at all data bits, and drives LOW if there
is not a match.

Write Cycle: The write cycle is conventional, occuring when
WEis LOW and CLRis HIGH. OE may be either HIGH or LOW,
since it is overridden by WE. The state of the Match pin is not
guaranteed, but in the current implementation it continues to
reflect the output of the comparator. The Match pin goes
HIGH during write cycles since the data at the specified
address is the same as the data (being written) at the 1/Os of
the RAM.

Read Cycle: When WE and CLR are HIGH and OE is LOW,
the RAM is in a read cycle. The state of the Match pin is not
guaranteed, but in the current implementation it continues to
reflect the output of the comparator. The Match pin goes
HIGH during read cycles since the data at the specified
address is the same as the data (being read) at the I/Os of the
RAM.

Clear Cycle: When CLR is asserted, every bit in the RAM is
cleared to zero. If OE is LOW during a clear cycle, the RAM
I/Os will be driven. However, this data is not necessarily
zeros, even after a considerable time. The Match pin is
enabled, but its state is not predicable.

AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V + 10%, All Temperature Ranges)

6178s10) 6178512 6178515 6178520 6178525

Symbol Parameter Min. | Max. | Min. | Max.| Min. | Max. | Min. | Max. | Min. | Max.| unit
Match Cycle

tADM Address to Match Valid — 10 —_ 12 —_ 15 — 20 —_ 25 ns
tDAM Data Input to Match Valid — 8 — 11 — 13 — 15 —_ 15 ns
tMHO Match Valid Hold from OE 0 — 0 — 0 — 0 — 0 — ns
tOEM OE HIGH to Match Valid — | 10 — | 12| — 15 — 20 — | 20| ns
tMHW Match Valid Hold from WE 0 — 0 — 0 — 0 — 0 _ ns
WEM WE HIGH to Match Valid — | 10 — | 12| — 15 — 20 — | 20 | ns
tMHCLR Match Valid Hold from CLR 0 — 0 — 0 — 0 — 0 — ns
tMHA Match Valid Hold from Address 3 — 3 — 3 — 3 — 3 — ns
tMHD Match Valid Hold from Data 3 — 3 — 3 — 3 — 3 — ns

NOTE: 2953 tb] 10

1. 0°C to +70°C temperature range only.

TIMING WAVEFORM OF MATCH CYCLE(™

ADDRESS *
tADM >

%— tMHA ——=

OE {!{!{{{{71

|—— {OEM ——=|

j tMHO |-

WE‘///////////71“_

TWEM —5=

LIMHW —

CLR

* tMHCLR

1/01-4 VALID READ DATAouT )——:F VALID MATCH DATAIN
tDAM - tMHD

MATCH

MATCH

MATCH VALID ¥ MATCH

NO MATCH 2953 drw 07

NOTE:

1. ltis not recommended to let address and data input pins float while MATCH pin is active.

1.1 4




IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)
6178510 6178S12 6178515 6178520/25
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | min. | Max. | unit
Read Cycle
tRC Read Cycle Time 10 _— 12 — 15 — 20/25 —_ ns
tAA Address Access Time — 10 —_ 12 — 15 — 20/25 ns
tOE Output Enable Access Time — 7 — 8 — 10 - 15 ns
toH Output Hold from Address Change 3 — 3 — 3 —_ 3 — ns
toLz® | Output Enable to Output in Low-Z Time 2 — 2 — 2 — 2 — ns
toHz!? | Output Disable to Output in High-Z Time — 6 — 7 — 9 — 12 ns
NOTES: 2953 tbl 11

1. 0°C to +70°C temperature range only.
2. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.

TIMING WAVEFORM OF READ CYCLE NO. 1"

- tRC >
ADDRESS )( )(
- tAA > le— toH —»
OE
JARRARRRRRRRANS /717177
o p——
torz ©) | ¢ toHZ(®)
DATAouT ( DATAouTt VALID
2953 drw 08

TIMING WAVEFORM OF READ CYCLE NO. 22

I tRC
ADDRESS
tAA | toH
toH ]
DATAouT PREVIOUS DATAoUT VALID DATAOUT VALID DA{/’AE}J[T)
NOTES: 2953 drw 09

1. WE s HIGH for Read Cycle. _
2. Output enable is continuously active, OE is LOW.
3. Transition is measured +200V from steady state.

1.1 5



IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vce = 5.0V + 10%, All Temperature Ranges)

6178510 6178512 6178S15 6178S20/25
Symbol Parameter Min. l Max. Min. Max. Min. | Max. Min. [ Max. Unit
Write Cycle
twe Write Cycle Time 10 - 12 —_ 15 — 20 — ns
tAW Address Valid to End-of-Write 8 — 10 — 12 — 14 — ns
tas Address Set-up Time 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 8 —_ 10 — 12 — 14 — ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — ns
tow Data Valid to End-of-Write 6 — 8 — 10 — 12 — ns
tDH Data Hold from Write Time 0 — 0 — 0 — 0 — ns
tWHZ®@ Write Enable to Output in High-Z — 5 — 6 — 7 — 9 ns
tow® Output Active from End-of-Write 0 — 0 — 0 — 0 — ns
NOTES: 2953 tbl 12
1. 0°C to +70°C temperature range only.
2. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.
TIMING WAVEFORM OF WRITE CYCLE®3
- twe |
ADDRESS )(
- tAW .
lt—— tAS —— ) - twp »| tWR
wE T 1
»| twhz \'4  «—tow ‘4’—>|
DATAouT (2) r @
/I (4) (4)
tOW  |tt—tDH
DATAIN DATAIN VALID
2953 drw 10
NOTES:
1. WE must be HIGH during all address transitions.

2. During this period, I/0 pins are in the output state and the input signals must not be applied.
3. OEis HIGH. If OE is LOW during a WE controlled write cycle, the write pulse width must be the greater of twe or (twHz + tow) to allow the /O drivers to
turn off and data to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the
write pulse is the specified twe.

4. Transition is measured +200mV from steady state.

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)

6178510 6178512 6178515 6178520/25
Symbol Parameter Min. | Max. | Min. [ Max. | Min. | Max. | Min. | Max.| unit
Clear Cycle
toLpw®@ CLR Pulse Width 12 — 15 — 20 — 25 — ns
tCLRC CLRHIGH to WE LOW 5 — 5 — 5 — 5 — ns
trocL® Power on Reset 50 — 60 — 80 — 100 — ns
tWEGL WE HIGH to Clear HIGH 5 — 5 — 5 — 5 — ns
NOTES: 2953 tbl 13
1. 0°C to +70°C temperature range only.
2. Recommended duty cycle of 10% maximum.
3. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.
1.1 6




IDT6178S

CMOS StaticRAM 16K (4K x 4-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE
TIMING WAVEFORM OF CLEAR CYCLE

[ tcLPw ]
oTR /

y

tWECL —pojet—— tCLRC

m////////////////////////’lf‘

2953 drw 11

POWER ON RESET TIMING
| <—— trocL ——b
Vce
oA 7l
e 1CLRC
—_— tWECL — 2953 drw 12
ORDERING INFORMATION
IDT 6178 S XX X X
Device Power Speed Package Process/
Type Temperature

Blank  Commercial (0°C to +70°C)
B Military (~55°C to +125°C,

Compliant to MIL-STD-883, Class B)

P 300 mil Plastic DIP (P22-1)
Y 300 mil Small Outline, J bend (S024-4)
D 300 mil Ceramic DIP (D22-1)

10 Commercial only

15 Speed in nanoseconds

2953 drw 13
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o BiCMOS STATIC RAM IDT71B74
L P 64K (8K x 8-BIT)
CACHE-TAG RAM

Integrated Device Technology, Inc.

FEATURES: DESCRIPTION:

» High-speed address to MATCH comparison time The IDT71B74 is a high-speed cache address comparator
— Commercial: 8/10/12/15/20ns (max.) subsystem consisting of a 65,536-bit static RAM organized as

- High-speed address access time 8K x 8 and an 8-bit comparator. A single IDT71B74 can map
— Commercial: 8/10/12/15/20ns (max.) 8K cache words into a 2 megabyte address space by using the

- High-speed chip select access time 21 bits of address organized with the 13 LSBs for the cache
— Commercial: 6/7/8/10ns (max.) address bits and the 8 higher bits for cache data bits. Two

+ Power-ON Reset Capability IDT71B74s can be combined to provide 29 bits of address

» Low power consumption comparison, etc. The IDT71B74 also provides a single RAM
— 830mW (typ.) for 12ns parts clear control, which clears allwordsin the internal RAM to zero
— 880mW (typ.) for 10ns parts when activated. This allows the tag bits for all locations to be
— 920mW (typ.) for 8ns parts cleared at power-on or system-reset, a requirement for cache

+ Produced with advanced BiCMOS high-performance comparator systems. The IDT71B74 can also be used as a
technology resettable 8K x 8 high-speed static RAM.

» Input and output directly TTL-compatible The IDT71B74 isfabricated using IDT's high-performance,

« Standard 28-pin plastic DIP and 28-pin SOJ (300 mil) high-reliability BICMOS technology. Address access times as

fast as 8ns, chip select times of 6ns and address-to-match
times of 8ns are available.

The MATCH pin of several IDT71B74s canbewired-ORed
together to provide enabling or acknowledging signals to the
data cache or processor, thus eliminating logic delays and
increasing system throughput.

FUNCTIONAL BLOCK DIAGRAM

Ao %: [+ Vce
L]
L]

ADDRESS . 65,536-BIT le—o0 GND
DECODER MEMORY ARRAY

‘ e & o o 6
VOo-7 S ? ,{ /O CONTROL I——

CONTROL EQUAL 7
LOGIC

R
mim

Aw

MATCH (OPEN DRAIN) 3013 drw 01

The IDT logo is a registered trademark of Integrated Device Technology, Inc.
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IDT71B74

BICMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION
mESETC{r — s[Voo
A12[]2 27 (1 WE
A7[]s 26 |[J MATCH
Ae []4 25 [ As
As[]5 P2g-2 24[1A9
As[]e S028-5 23 []A11
Asr]7 2 [ BE
Az2[]s 21 [TA10
A1 ]9 20 [] CS
Ao [] 10 19 [J1/O7
/00 ] 11 18 [11/0s6
/101 [ 12 17 [JI/Os
/02[] 13 18 71/04
GND ] 14 15 103
3013 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE(":2 ABSOLUTE MAXIMUM RATINGS(")
WE | TS | OE | RESET | MATCH| IO Function Symbol Rating Com’l. Unit
X | X | X L HIGH | — [|Resetall bits to LOW V1erM®@| Terminal Voltage with -0.5t0 +7.0 v
X|H|[ x| H HIGH |Hi-z| Deselect chip Respect to GND
H L H H LOW DIN No MATCH TA Operating Temperature 0to +70 °C
H L H H HIGH DIN MATCH TslAS Temperature Under Bias —55t0 +125 °C
H L L H HIGH |Dout Read TsTG Storage Temperature -551t0 +125 °C
L L X H HIGH | DN Write PT Power Dissipation 1.0 W
NOTES: 3013 tb1 01 lout DC Output Current 50 mA
1. H=VH L=V X=DONTCARE NOTES: 3013 tbl 03
2. HIGH = High-Z (pulled up by an external resistor), and LOW = VoL. 1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this

specification is not implied. Exposure to absolute maximum rating
PIN DESCRIPTIONS conditions for extended periods may affect reliability.

Pin Names Description 2. VTERM must not exceed Vcc + 0.5V.
Ao—12 Address
EOJ Data Input/Output CAPACITANCE
cs Chip Select (TA = +25°C, { = 1.0MHz, SOJ Package)
RESET Memory Reset Symbol Parameter(" Conditions | Max.| Unit
MATCH Data/Memory Match (Open Drain) CIN Input Capacitance VIN = 3dV 6 pF
WE Write Enable Cout | Output Capacitance | Vour=3dV | 7 | pF
OE Output Enable NOTE: 301316104
GND Ground 1. This pa\'rameter is determined by device characterization, but is not

production tested.

Vcec Power

3013 tbl 02




IDT71B74

BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

RECOMMENDED DC OPERATING

RECOMMENDED OPERATING

CONDITIONS TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter Min. | Typ. | Max. | Unit Grade |Ambient Temperature| GND Vce
vec™ | Supply Voltage 45 |50 ] 55| V | | commercial 0°C to +70°C ov BV +10%
GND Supply Voltage 0 0 0 v 3013 tbl 06
ViH Input HIGH Vohage(g) 2.2 —_— 6.00] v
VIHR RESET Input Voltage | 25 | — | 60 | v
ViL Input LOW Voltage | -05¥ | — | o8 | v

NOTES: 3013 tbl 05

1. All speed grades except 8ns. Supply Voltage range for 8ns product is

4.75V min, 5.25V max (+5%).

2. Allinputs except RESET.

3. When using bipolar devices to drive the RESET input, a pullup resistor of

1kQ—-10k< is usually required to assure this voltage.

4. ViL (min.) = —1.5V for pulse width less than 10ns, once per cycle.

5. VTERM must not exceed Vcc + 0.5V.

DC ELECTRICAL CHARACTERISTICS(")

(Vce = 5.0V +£10%, ViLc = 0.2V, VHC = Vcc — 0.2V)

Symbol Parameter 71B74S8 | 71B74S10 | 71B74S12 | 71B74S15 | 71B74S20 | Unit

lcc | Dynamic Operating Current WE=Vic 230 210 200 190 180 mA
Outputs Open, Vcc = Max., f = fmax® | WE = VHc 210 200 170 160 150 mA

NOTES: 3013 1b1 07

1. All values are maximum guaranteed values.

2. fmax = 1/tRc, only input addresses are cycling at fMAx.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE

AND SUPPLY VOLTAGE (vcc = 5.0V + 10%)

IDT71B74S
Symbol Parameter Test Condition Min. Max. Unit
(1] Input Leakage Current Vcce = Max., VIN = GND to Vcc — 5 HA
|ILo| Output Leakage Current Vce = Max., CS = ViH, — 5 HA
Vout = GND to Vcc
VoL Output LOW Voltage loL = 22mA MATCH — 0.5 \
loL = 18mA MATCH — 0.4
loL = 10mA, Vcc = Min. (Except MATCH) — 0.5
loL = 8mA, Vcc = Min. (Except MATCH) — 0.4
VOH Output HIGH Voltage IoH = ~4mA, Vcc = Min. (Except MATCH) 2.4 — \
3013 tbl 08
AC TEST CONDITIONS + sy
Input Pulse Levels GND to 3.0V :
Input Rise/Fall Times 3ns 500
Input Timing Reference Levels 1.5V
DATAour o
Output Reference Levels 1.5V
AC Test Load See Figures 1,2, and 3 3013 drw 03
3013 tbl 09
Figure 1. AC Test Load
11.2 3




IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

74— 5V
6 —
ATADM 480Q
. 5 .
(Typical, ns) DATAouT
4 ——
2550 5pF*
3 P
2 ——
g 3013 drw 05
*Includ d jig.
| | | | | | | | | ncludes scope and jig
T T T 1T 1T 11
820 40 60 80 100 120140 160 180 200 Figure 2. AC Test Load
CAPACITANCE (pF) 23013 drv 04 (for tcLz, toLz, tcHz, tonz, tow, twHz)
Figure 1A. Lumped Capacitive Load
Typical Derating Curve
74—
6 ——
ATAA
5V (Typical, ns) 5 -
41—
RL 3.4
MATCH O o1
1 —
RL = 2000 (COM'L) N R S R " E——
=270Q (MIL.) 3013 drw 06 rer 1 1T 1T 11 T
820 40 60 80 100 120140 160 180 200
Figure 3. AC Test Load for MATCH CAPACITANCE (pF)
3013 drw 07
Figure 3A. Lumped Capacitive Load
Typical Derating Curve
DATA | 39/ Do-D31 AND DR-DP3 DATA
ADDR e oo »| ADDR
Yoy y Y OV I O
y A17-A24 A25-A31
80486 MAIN
5V, 32-BIT IDT71B74 | IDT71B74 IDT71B589 | B589 | B589 | B589 MEMORY
MICROPROCESSOR | AsAre™| CACHE- | CACHE- CACHE-
TAG TAG DATA
RAM RAM RAM
2
R CLEAR
RDY MATCH MATCH
— CACHE READ/WRITE
MEMORY READ/WRITE
CONTROL LOGIC | _» MAIN MEMORY READ/WRITE 3013 drw 08
NOTES:

1. For more information refer to IDT Application Notes AN-07 and AN-78 and Technical Notes TN-11 and TN-13.

2. RL=200Q.

Figure 4. Example of Cache Memory System Block Diagram




IDT71B74

BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V £ 10%)

71B74s8@ | 71B74S10 71B74S12 71B74S15 71B74S20
Symbol Parameter Min. | Max.| Min. | Max.[ Min. { Max.[ Min. | Max.| Min. I Max. | Unit
Read Cycle
tRC Read Cycle Time 8 - 10 — 12 — 15 — 20 —_ ns
tAA Address Access Time — —_ 10 — 12 — 15 — 20 ns
tACS Chip Select Access Time — — —_ 8 — 8 —_ 10 ns
torZl" | Chip Select to Output in Low-Z 2 - 2 | — 2 - 3 — 3 — | ns
toE Output Enable to Output Valid — 5 — 6 — 6 — 8 — 9 ns
torz{") | Output Enable to Output in Low-Z 2 — 2 — 2 — 2 — 2 — | ns
tchz(V | Chip Select to Output in High-Z — 4 — 5 — 5 - 7 — 8 ns
toHz(" | Output Disable to Output in High-Z — 4 — | 4 — 5 — 5 — 8 ns
toH Output Hold from Address Change 3 - 3 —_ 3 — 3 — 3 — ns
NOTES: 3013 tbl 10

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
2. Vec = 5.0V + 5% for 8ns product.

TIMING WAVEFORM OF READ CYCLE NO. 1(V

ADDRESS

OE

DATAouT

tRC -
}/
N
- tAA > tOH —»]
tOE ®)
. toz ® , toHzZ -

7777777777

tacs®

[e——— tcL.z R

TIMING WAVEFORM OF READ CYCLE NO. 2 (1:2.4)

ADDRESS

DATAouT

NOTES:

tRC

L— tcHz®

DATAoUT VALID XOO0—

3013 drw 09

)

TN

X

¥

tAA

toH

. WEis HIGH for Read cycle.
. Device is continuously selected, CSis LOW.

. OE s continuously active, OE is LOW.
. Transition is measured +200mV from steady state.

1

2 —

3. Address valid prior to or coincident with CS transition LOW; otherwise taa is the limiting parameter.
4

5

[e—tOH

DATAouT VALID

3013 drw 10




IDT71B74

BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +10%)

71B7458@ | 71B74510 | 71B74S12 | 71B74S15 | 71B74S520
Symbol Parameter Min. | Max.| Min. | Max. | Min. | Max.| Min.| Max.| Min. | Max.| Unit
Write Cycle
twe Write Cycle Time 8 — 10 — 12 —_ 15 —_— 20 — ns
tcw Chip Select to End of Write 7 — 8 — 9 — 10 -— 15 — ns
tAaw Address Valid to End of Write 7 —_ 8 —_ 9 —_ 10 —_ 15 — ns
tAS Address Set-up Time 0 — 0 — 0 — ¢} — 0 — ns
twp Write Pulse Width 7 — 8 —_ 9 — 10 —_ 15 — ns
twR Write Recovery Time (CS, WE) 0 — 0 —_— 0 —_ 0 — 0 — ns
twhzl" | Write Enable to Output in High-Z — 5 — 5 — 5 — 5 — 5 ns
tDW Data Valid to End of Write 5 — 5 — 6 — 8 — 10 — ns
tDH Data Hold from Write Time 0 — 0 — ] — 0 — — ns
tow(" Output Active from End of Write 2 — 2 — 2 — 2 _ 2 — | ns
NOTES: ' 3013161 11

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
2. Vcec = 5.0V + 5% for 8ns product.

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled Timing, OE HIGH During Write)(*

twe >
ADDRESS X X
& 777771
S O NN (1L
. taw twr &)
VE X 7
twp ()
twHz ®9) | e le——— tow (%) ——
e ITTIIYYIYOYS
torz (9) |¢——— t DW ———e—— t DH ——>]
DATAIN DATA VALID )—-—

3013 drw 11

1.2



IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (TS Controlled Timing)!': ©)

twe

ADDRESS X X

tew

7N

'\

taw

|—— tAS —a=|

twhz(®9) " tow ©) ——=
ANAVAVAVAVAVA VA WAY
INNSNSNNSN

DATAout” > >

V—YDW ————— t DH ————]

DATAN DATA VALID )
3013 drw 12

NOTES:

1. WE, CS must be inactive during all address transitions.

2. A write occurs during the overlap of a LOW WE and a LOW CS.

3. twr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

4. During this period, I/0 pins are in the output state and input signals must not be applied.

5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

6. OE is continuously HIGH, OE = ViH. If during the WE controlled write cycle the OE is LOW, twp must be greater or equal to twHz + tow to allow the /O
drivers to turn off and the data to be placed on the bus for the required tow. If OEis HIGH during the WE controlled write cycle, this requirement does not
apply and the minimum write pulse is the specified twp. For a CS controlled write cycle, OE may be LOW with no degradation to tcw timing.

7. DATAouT is never enabled, therefore the output is in High-Z state during the entire write cycle.

8. twHzis notincluded if OE remains HIGH during the write cycle. If OE is LOW during the Write Enabled write cycle then twHz must be added to twp and tcw.

9. Transition is measured +200mV from steady state.

AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V +10%)

71B74s8@ | 71B74S10 | 71B74S12 | 71B74S15 | 71B74S20

Symbol Parameter Min. | Max. [ Min. [Max.| Min. [ Max.| Min. [ Max.| Min. [ Max.| unit
Match Cycle

tADM Address to MATCH Valid — 8 —_ 10 - 12 — 15 — 20 ns
tcsM Chip Select to MATCH Valid — 7 — 7 — 8 — 10 — 10 ns
tesmall) Chip Select to MATCH HIGH — 7 — 8 — 8 — 8 — 8 ns
tDAM Data Input to MATCH Valid — 7 — 8 e 10 — 12 — 12 ns
toemHit OE LOW to MATCH HIGH — 7 — 8 — 10 — 10 — 10 ns
twemHi]  WE LOW to MATCH HIGH o 7 — 8 — 10 — 10 — 10 ns
trsmHi(") RESET LOW to MATCH HIGH — 8 — 10 — 10 — 12 — 15 ns
tMHA MATCH Valid Hold From Address 2 — — 2 — 2 — 2 —_ ns
tMHD MATCH Valid Hold From Data 2 — 2 — 2 — 2 — 2 — ns

NOTES: 3001 tbl 12

1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
2. Vcc = 5.0V + 5% for 8ns product.




IDT71B74 .
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

MATCH TIMING(V

ADDRESS %
tADM > tMHA >

——— tCSM ——

GIAALALARRRRNN R

Q)
(2]

2
tCSMHI @,

se///////// /) _
tOEMH|
v’/ _
tWERMI ]
RESET
trsmHI @
DATA VALID READ DATA >_—< VALID MATCH >t: _______________
tDAM f tMHD >
MATCH
MATCH \( MATCH VALID )’
NO MATCH s

NOTES:
1. Itis not recommended to float data and address input pins while the MATCH pin is active.
2. Transition is measured at £200mV from steady state.

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +10%)

71B74s8®) | 71B74S10 | 71B74S12 | 71B74S15 | 71B74S20
Symbol Parameter Min. I Max.| Min. I Max.| Min. | Max.| Min. I Max.| Min. l Max. | Unit

Read Cycle

trspw(") | Reset Pulse Width 30| —| 38 | —| 38 | —| 4| -1 4| —1|ns
tWERS WE HIGH to Reset HIGH 5 —_ 5 — 5 —_ 5 — 5 — ns
tRSRC Reset HIGH to WE LOW 25 | — 25| —| 25 | — | 3 | — | 3 [ — | ns
trors® | Power On Reset 100| — | 100 — | 100 | — | 120 | — | 120 — | »ns

NOTES: 3001 tol 13

1. Recommended duty cycle = 10% maximum.
2. This parameter is guaranteed with the AC Load (Figure 1) by device characterization, but is not production tested.
3. Vcc = 5.0V + 5% for 8ns product.

RESET TIMING 5 R
RESET ;l
w 227777 o]

3013 drw 14




IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

POWER ON RESET TIMING

tPORs ——

Vce

RESET /

tWERS ~—#

" /11T TTTTTTTTTTT

l+—— tRSRC -—1

3013 drw 15
5V
IDT71B74 IDT71B74
RESET 1KQ — 10KQ RESET
CMOS GATE BIPOLAR GATE
3013 drw 16 3013 drw 17

Driving the RESET pin with CMOS logic.

Figure 5.
ORDERING INFORMATION
IDT 71B74 S XX X X
Device Power  Speed Package Process/
Type Temperature
Range
l———' Blank
| TP
1y
8
10
12
15
20

Driving the RESET pin with bipolar logic.

Commercial (0°C to +70°C)

Plastic DIP (300 mil) (P28-2)
SOJ (Small Outline IC, J-bend) (SO28-5)

Commercial Only, SOJ Only
Commercial Only, SOJ Only

Commercial Only Speed in ns
Commercial Only
Commercial Only 3013 drw 18
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Integrated Device Technology, Inc.

BiCMOS StaticRAM

240K (16K x 15-BIT)
CACHE-TAG RAM

For the Pentium™ Processor

PRELIMINARY
IDT71215

FEATURES:

+ 16K x 15 Configuration

- 12 TAG Bits

— 3 Separate I/0 Status Bits (Valid, Dirty, Write Through)

Match output uses Valid bit to qualify MATCH output

High-Speed Address-to-Match comparison times

—10/12ns over commercial temperature range

- BRDY circuitry included inside the Cache-Tag for highest
speed operation

« Asynchronous Read/Match operation with Synchronous

Write and Reset operation

Separate WE for the TAG bits and the Status bits

Separate OE for the TAG bits, the Status bits, and BRDY

« Synchronous RESET pin for invalidation of all Tag entries

« Dual Chip selects for easy depth expansion with no

performance degredation

I/0 pins both 5V TTL and 3.3V LVTTL compatible with

Vcea pins

- PWRDN pin to place device in low-power mode

-+ Packaged in a 80-pin Thin Plastic Quad Flat Pack
(TQFP)

.

.

DESCRIPTION:

The IDT71215 is a 245,760-bit Cache Tag StaticRAM,
organized 16K x 15 and designed to support the Pentium and
other Intel processors at bus speeds up to 66MHz. There are
twelve common /O TAG bits, with the remaining three bits
used as status bits. A 12-bit comparator is on-chip to allow fast
comparison of the twelve stored TAG bits and the current Tag
input data. An active HIGH MATCH output is generated when
these two groups of data are the same for a given address.

This high-speed MATCH signal, with tADM times as fast as
10ns, provides the fastest possible enabling of secondary
cache accesses.

The three separate /O status bits (VLD, DTY, and WT) can
be configured for either dedicated or generic functionality,
depending on the SFUNC input pin. With SFUNC LOW, the
status bits are defined and used internally by the device,
allowing easier determination of the validity and use of the
given Tag data. SFUNC HIGH releases the defined internal
status bit usage and control, allowing the user to configure the
status bit information to fit his system needs. A synchronous
RESET pin, when held LOW at a rising clock edge, will reset
all status bits in the array for easy invalidation of all Tag
addresses.

The IDT71215 also provides the option for Burst Ready
(BRDY) generation within the cache tag itself, based upon
MATCH, VLD bit, WT bit, and other external inputs provided
by the user. This can significantly simplify cache controller
logic and minimize cache decision time. Match and Read
operations are both asynchronous in order to provide the
fastest access times possible, while Write operations are
synchronous for ease of system timing.

The IDT71215 uses a 5V power supply on Vcc and Vss,
with separate Vcca pins provided for the outputs to offer
compliance with both 5.0V TTLand 3.3V LVTTL Logic levels.
The PWRDN pin offers a low-power standby mode to reduce
power consumption by 80%, providing significant system
power savings.

The IDT71215 is fabricated using IDT's high-performance,
high-reliability BICMOS technology and is offered in a space-
saving 80-pin Thin Plastic Quad Flat Pack (TQFP) package.

PIN DESCRIPTIONS

Ao —A13 Address Inputs Input CLK System Clock Input
CTS1,CS2 | Chip Selects Input BRDYH BRDY Force High Input
WET Write Enable - Tag Bits Input BRDYOE BRDY Output Enable Input
WES Write Enable - Status Bits Input BRDYIN Additional BRDY Input Input
OET Output Enable - Tag Bits Input BRDY Burst Ready Output
OES Output Enable - Status Bits Input TAGo - TAG11 | Tag Data Input/Outputs I/
RESET Status Bit Reset Input VLDout/ Stout | Valid Bit/ St Bit Output Output
PWRDN Powerdown Mode Control Pin Input DTYout/ Szout | Dirty Bit/ Sz Bit Output Output
SFUNC Status Bit Function Control Pin Input WTout/ Ssout | Write Through Bit/ Ss Bit Output | Output
W/R Write/Read Input from Processor Input MATCH Match Output
VLDin/ Stin | Valid Bit/ St Bit Input Input vee +5V Power Pwr
DTYin/ Sein | Dirty Bit/ Sz Bit Input Input Veea Output Buffer Power QPwr
WTin/ Ssn_| Write Through Bit / Ss Bit Input Input Vss Ground Gnd
3075 tbi 01

The IDT logo is a regi of Device T y, Inc.

Pentium is a trademark of Intel Corporation

COMMERCIAL TEMPERATURE RANGE MAY 1994

©1994 Integrated Device Technology, Inc. DSC-1112/-
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IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

z
» w
z o -
98 8 &
> > > m
Vss [1 ] Vss
Vss [ . ] Vss
Vss E ] Vss
Vss [ TAGS8
DTYIiN/ S2iN [] TAG7
WTIN/ S3IN [ [1TAGE
A0 [ [1 VLDouT/ S1out
A1 [ ] Vcea
A2 [ ] Vss
vee [ PN8O-1 [ BRDY
vss [] 1 MATCH
A3 [ ] Vss
A4 ] M Veca
A5 [ I WTout / S3ouT
A6 [ 1 TAG5
A7 [ TAG4
Vss [ 1NC
Vss [ 7] Vss
Vss [ ] Vss
Vss [} ] Vss
oo ong
02 88 8ETIZeg2: 258385888
< > > > > L €« <« < O > O
2 25 BETESEE
w o Im ~
=
pu}
¢
,,>_ 3075 drw 01
(a)
TQFP
TOP VIEW

113 2



IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL BLOCK DIAGRAM

VLD/S1iN
DLY/S2IN
WT/S3IN

VLD/St1out
DLY/S20uT
WT/S3out

OES

MATCH

ADDR (0:13) 0\
> 16K x 12 16K x 3
_ | Reg 1 MEMORY MEMORY
A TAG BITS STATUS BITS
- 1
CS1
Ccs2
> Reg Data in Data in
Register Register
[ \ Ga SA
TAG (0:11) /] -
0w )
| \
WRITE \ \_
(pos) PULSE
GENERATOR I's J
WET >
Reg ——\
WES - q )
N\
oLk l
RESET
(neg) PULSE J/
[ |GENERATOR CO‘MP‘:RE
1|
AT —— kj
PWRDN
SFUNC
WR
BRDYH
A\
BRDYIN —»-|
Reg

BRDYOE

3075 drw 02




IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

TRUTH TABLES

CHIP SELECT, RESET, AND POWER-DOWN FUNCTIONS(:2)
57 [cs2 [RESET| PWRDN |CLK [WET|WES | BRDYOE | | TAG [VLDout[DTYout [WTourlMATCH | BRDY |OPERATION | POWER
CHIP SELECT FUNCTION

HIX | X H X | X | X X Hi-Z| Hi-Z | Hi-Z | Hi-Z | Hi-Z Hi-Z | Deselected | Active
XL X H X | x| x X Hi-Z | Hi-Z | Hi-Z | Hi-Z | Hi-Z Hi-Z | Deselected | Active
LI|H X H X | X X X - - - - - - Selected Active
RESET FUNCTION

L|H L H TIH|H L Hi-z| L® L® L@ | L@ H | Reset Status | Active
L|H L H TIH|H H Hi-z| L® L® L& | 1@ Hi-Z | Reset Status | Active

H| X L H T IH|H X Hi-z| Hi-z | Hi-Z | Hi-Z | HiZ Hi-Z | Reset Status | Active
XL L H T|H|H X Hi-Z| Hi-Z | Hi-Z | HI-Z | Hi-Z Hi-Z | Reset Status | Active

X | X L H TlL X X - - - - - ~ | Not Allowed | -

X | x L H Tix|L X - - - - - — | Not Allowed -
POWER-DOWN FUNCTION

rx | X | X | L I X | H J H l X HHi-ZJ Hi-Z | Hi-Z | Hi-ZI Hi-Z LHi-Z lPower-down IStandby |
NOTES: 3075 tbl 02

. "H"= ViH, "L" = Vi, "X" = don't care, "-" = unrelated.

1
2. OET, OES, W/R, BRDYH, BRDYIN and SFUNC are "X" for this table.
3

. OES is LOW.

READ AND WRITE FUNCTIONS(%2)
Ib'E_rl m[wﬁ@ CLK l WR | ITAG IVLDIN | DTYiN |w1'm ,VLDOUTIDTYOUT WTour l MATCH I OPERATION

READ FUNCTION

L X H X X X Dout| - - - - - - DouTt Read TAG I/O

X L X X X X - - - - Dout | Dout | Dout DouT | Read Status Bits

H X X X X X Hi-Z - - - - - - - TAG I/0O Disable

X H X X X X - - - - Hi-Z Hi-Z Hi-Z Hi-Z Status Disabled
WRITE FUNCTION

H X L X T X Din - - - Dout | Dout | Dout L Write TAG /O

L X L X T X - - - - - - - - Not Allowed

X L X L T X - DIN DiN | DIN | DouT® | Dout® | DouT® L Write Status Bits

X H X L T X - | DN DN | DN Hi-Zz | Hi-z | Hi-Z L Write Status Bits
NOTES: 3075 tbl 03
1."H" = ViH, "L" = Vi, "X" = don't care, "-" = unrelated.

2. This table applies when TST is LOW and CS2, RESET, and PWRDN are HIGH. BRDYOE, BRDYH, BRDYIN and SFUNC are "X" for this table.
3. Dout in this case is the same as DIN; that is, the input data is written through to the outputs during the write operation.

13 4



IDT71215

BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
TRUTH TABLES (CONT.)
MATCH FUNCTION(:23)
CS1 | cS2|SFUNC| OET | WET| WES| | TAG |VLD®| DTY®| WT®| MATCH OPERATION

H X X X X X Hi-Z - - - Hi-Z Deselected

X L X X X X Hi-Z - - - Hi-Z Deselected

L H X X X X - - - - Dout Selected

L H X L H X DouTt - - - L Read Tag I/O

L H X H L X DIN - - - L Write Tag I/O

L H X X X L - DiN DN | DIN L Write Status Bits

L H L H H H TAGIN L - - L Invalid Data - Dedicated Status Bits

L H L H H H TAGIN| H - - M Match - Dedicated Status Bits

L H H H H H TAGIN| X - - M Match - Generic Status Bits
NOTES: 3075 tol 04
1. "H" = VIH, "L" = VIL, "X" = don't care, "-" = unrelated.

2. M = HIGH if TAGIN equals the memory contents at that address; M = LOW if TAGIN does not equal the memory contents at that address.
3. PWRDN and RESET are HIGH for this table. W/R, BRDYH, BRDYOE, BRDYIN, OES, and CLK are "X".
4. This column represents the stored memory cell data for the given Status bit at the selected address.

BRDY FUNCTION(:2 3.9

ROYOE| BROYING/OET | WET |WES |BRDYH| W/R [sFunc || vLp#|pTY® |wTe| TAG [MATCH| BRDY OPERATION
H X X | x| x X X | X x| - | x| - - Hi-Z BRDY Disabled
L L X | X |X X X X X - X - X L Ext BRDY Input @
L H L| xX|Xx X X | X X | - | X |Dour] L H Read TAG
L H x| L] x X X | x X | - | x| bn L H Write TAG
L H X X L X X X DIN | DIN | DIN - L H Write Status
L H X | X |x H X X X | -1 x| - X H Force BRDY HIGH
L H X | x| x X X L L - | x] - L H Invalid TAG
L H X | x| x X H L X |- 1H] - X H Write Through
L H HIHI|H L X L H - L [TAGN| M M Compare
L H H|HI|H L L L H - X [TAGN] M M Compare
L H HI{HI|H L X L H - X |TAGN| M M Compare
L H H|HI|H L X H X - X |TAGN] M M Compare
OTES: 3075 tbl 05

N

1. "H" = VIH, "L" = VIL, "X" = don't care, "-" = unrelated.

2. M= HIGH if TAGIN equals the memory contents at that address; M = LOW if TAGIN does not equal the memory contents at that address.

3. PWRDN and RESET are HIGH for this table. CLK and OES are "X".

4. This column represents the stored memory cell data for the given Status bit at the selected address.

5. CS1 is LOW, CS2 s HIGH for this table.

6. BRDYIN is a synchronous input; thus the inputs noted in the table must be applied during a rising CLK edge.

7. BRDYIN will be a factor in determining the BRDY output in all cases except when BRDYH is HIGH and there is a valid MATCH. In that case, BRDY will
be LOW(Valid).
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IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

RECOMMENDED DC

ABSOLUTE MAXIMUM RATINGS("

OPERATING CONDITIONS Symbol Rating Value Unit
Symbol Parameter Min. | Typ.] Max. |Unit VTERM | Terminal Voltage with Respect | —0.510 +7.0@] Vv

Vce Supply Voltage 475 | 5.0 | 525 vV to GND
Voca |5V Output Buffers 475150 525 | V TA Operating Temperature -0t0+70 | °C
Vecea 3.3V Output Buffers | 3.0 | 33 | 3.6 v Tslas | Temperature Under Bias —6510+135 | °C
Vss Supply Ground 0 0 0 \ TsTG | Storage Temperature —651t0 +150 | °C
ViH Input High Voltage 2.2 3.0 |Vce+03 | V PT Power Dissipation 1.7 w
VIHQ I/0 High Voltage 2.2 | 3.0 |Vcca+0.3[ V louT DC Output Current 20 mA
ViL Input Low Voltage |-05("] — | o038 v

NOTE: wswios  NOTES: 3075 b1 08

1. ViL (min.) = —1.5V for pulse width of less than 10ns, once per cycle.

CAPACITANCE
(TA=+25°C, f = 1.0 MHz)

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

Symbol Parameter(! Condition Max. | Unit 2. ViN should not exceed Vce+0.5V. All pins should not exceed 7.0V.
" Vccea should never exceed Ve, and Vec should never exceed
CiN Input Capacitance VIN = OV 5 pF Veea + 4.0V.
CTAG TAG Input/Output Viio = 0V 7 pF
Capacitance
Cout Output Capacitance | VouT = 0V 7 pF
NOTE: 3075 tbl 07

1. This parameter is determined by device characterization butis not produc-

tion tested.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE
(Vcec = 5.0V £ 5%, Veca = 5.0V £ 5% OR 3.3V £ 0.3V)

Symbol Parameter Test Condition Min. Max. Unit
L] Input Leakage Current Vce = Max., VIN = 0V to Vce — 5 pA
[lo| Output Leakage Current CS12ViH, CS2< ViL, OE 2 ViH, Ve = Max. — 5 HA

VouT = 0V to Vcea, Veea = Max.
VoL Output Low Voltage loL = 4mA, Vcc = Min. — 0.4 \
VoH Output High Voltage IoH = <4mA, Vcc = Min. 2.4 — \'
3075 tbl 09
DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE'" ? (vcc = 5.0V + 5%)
’ 71215810 | 71215S12
Symbol Parameter Test Condition Com'l.| Mil.| Com'l.| Mil.| Unit
lcc | Operating Power PWRDN 2 ViH 320 —| 310 | —| mA
Supply Current Outputs Open, Vcc = Max., f = fmax®
Iss8 | Standby Power PWRDN < VIL, VIN2 VIHor < ViL 5 | — 5 | —| mA
Supply Current Vce = Max., f = fmax®
IsB1 | Full Standby Power PWRDN < VIL, VIN 2 VHC or < VLc® 30 | — 30 — | mA
Supply Current Vee = Max., f = 0@
NOTES: 3075 tbl 10

1. All values are maximum guaranteed values.
2. CS1<ViL, CS22 ViH.

3. fmax =1/tcyc (all address inputs are cycling at fMAx). f= 0 means no address input lines are changing.

4. VHc = Vcc - 0.2V, Vic = 0.2V

113 6



IDT71215

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vce = 5.0V £ 5%, Veca = 5.0V + 5% oR 3.3V +£ 0.3V, TA = 0 to 70°C)

IDT71215S10 IDT71215S12
Symbol Parameter Min. Max. Min. Max. Unit
Read Cycle
tAAT Address Access Time Tag Bits — 12 — 14 ns
tACST Chip Select Access Time Tag Bits — 10 — 12 ns
tcLz™ Chip Select to Tag and Status Bits in Low-Z 1 — 1 — ns
tcHz( Chip Select to Tag and Status Bits in High-Z 1 6 1 7 ns
tOET Output Enable to Tag Bits Valid — 8 — 9 ns
torLz( Output Enable to Tag Bits in Low-Z 0 — 0 — ns
toTHz(" Output Enable to Tag Bits in High-Z 1 6 1 7 ns
tTOH Tag Bit Hold from Address Change 3 — 3 — ns
tOES Output Enable to Status Bits Valid —_ 8 — 9 ns
tosLz(" Output Enable to Status Bits in Low-Z 0 — 0 — ns
tosHz" Output Enable to Status Bits in High-Z 1 6 1 7 ns
tAAS Address Access Time Status Bits — 10 — 12 ns
tACss Chip Select Access Time Status Bits —_ 9 —_ 11 ns
tSOH Status Bit Hold from Address Change 3 — 3 — ns
NOTE: 3075 tbl 11
1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
AC ELECTRICAL CHARACTERISTICS ()
(Vee = 5.0V £ 5%, Vcea = 5.0V + 5% oR 3.3V +£ 0.3V, TA= 0 to 70°C)
IDT71215510 IDT71215S12
Symbol Parameter Min. | Max. | Min. | Max. | unit
Reset and Power Down Cycles
tsR RESET Set-up Time 4 — 4 — ns
tHR RESET Hold Time 1 — 1 — ns
tSRST Status Bit Reset Time — 60 — 70 ns
tSHRS Status Bit Hold from RESET LOW 2 — 2 — ns
tRSMI RESET LOW to MATCH and BRDY Invalid — 10 — 12 ns
tRSMV RESET HIGH to MATCH and BRDY Valid — 100 — 110 ns
tRSHZ®) RESET LOW to TAG High-Z — 10 — 12 ns
tRsLZ®) RESET HIGH to TAG Low-Z —_ 100 — 110 ns
tPDSR PWRDN Set-up to RESET LOW 30 — 30 — ns
tRHWL RESET HIGH to WET and WES LOW 80 — 90 — ns
tPD@ PWRDN LOW to Low Power Mode — 50 — 50 ns
tPu®@ PWRDN HIGH to Active Power Mode 0 — 0 — ns
tPDHZ®) PWRDN LOW to Outputs in High-Z — 10 — 12 ns
tpDLZ@ PWRDN HIGH to Outputs in Low-Z 0 — 0 — ns
tPUV PWRDN HIGH to Outputs Valid — 50 — 50 ns
tWHPL®) WET and WES HIGH to PWRDN LOW 5 — 5 — ns
tPUWL PWRDN HIGH to WET and WES Active 50 — 50 — ns
NOTES: 3075 tbl 12
1. Power-down mode is intended to be used during extended time periods of device inactivity.
2. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
1.3 7



IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS ()
(Vcc = 5.0V + 5%, Vcca = 5.0V £ 5% oR 3.3V + 0.3V, TA = 0 to 70°C)

. IDT71215S10 IDT71215S12
Symbol Parameter Min. I Max. Min. I Max. Unit

Write Cycle and Clock Parameters

tcyc Clock Cycle Time 15 — 16.6 — ns
tcH® 3) Clock Pulse HIGH 4.5 — 5 —_— ns
toL@3) Clock Pulse LOW 45 — 5 — ns
ts WET, WES, Chip Select, and Input Data Set-up Time 3 — 3 — ns
™ WET, WES, Chip Select, and Input Data Hold Time 1.5 — 1.5 — ns
tsA Address Set-up Time 3 — 3 — ns
tHA Address Hold Time 1.5 — 1.5 — ns
twMi CLK HIGH Write to MATCH and BRDY Invalid — 7 — 8 ns
tokLz®) CLK HIGH Read to Outputs in Low-Z 1.5 — 1.5 — ns
toTv#) CLK HIGH Read to Tag Bits Valid — 10 — 12 ns
tcsv CLK HIGH Write to Status Outputs Valid — 9 — 10 ns
tcsH®) Status Output Hold from CLK HIGH Write 0 — 0 — ns
tWHPL WET and WES HIGH to PWRDN LOW 5 — 5 — ns
tPUWL PWRDN HIGH to WET and WES Active 50 — 50 — ns

NOTES: 3075 tbl 14

1. All Write cycles are synchronous and referenced from rising CLK.

2. This parameter is measured as a HIGH time above 2.0V and a LOW time below 0.8V.

3. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
4. Addresses are stable prior to CLK transition HIGH.




IDT71215

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vce = 5.0V £ 5%, Vcea = 5.0V £ 5% oOR 3.3V.+£ 0.3V, TA = 0 to 70°C)

IDT71215S10 IDT71215S12
Symbol Parameter Min. [ Max. | Min. | Max. | Unit

MATCH and BRDY Cycles
tADM Address to MATCH Valid —_ 10 —_ 12 ns
tDAM Data Input to MATCH Valid — 10 — 12 ns
tcsm Chip Select to MATCH Valid — 10 — 12 ns
tomez™ Chip Select to MATCH in Low-Z 1 — 1 — ns
tomHz(™ Chip Select to MATCH in High-Z 1 6 1 7 ns
tMHA MATCH Valid Hold from Address 2 — 2 — ns
tMHD MATCH Valid Hold from Data 2 —_ 2 — ns
tBHA BRDY Valid Hold from Address 2 — 2 — ns
tBHD BRDY Valid Hold from Data 2 — 2 — ns
tADB Address to BRDY Valid — 11 — 13 ns
tDAB Data Input to BRDY Valid — 11 — 13 ns
tcsB Chip Select LOW to BRDY Valid — 11 — 13 ns
tOEBV BRDYOE LOW to BRDY Valid — 7 — 8 ns
tosLz(" BRDYOE LOW to BRDY in Low-Z 0 — 0 — ns
toHz(" BRDYOE HIGH to BRDY in High-Z 1 6 1 7 ns
tBYFH BRDYH HIGH to Force BRDY HIGH — 5 — 6 ns
tBYHV BRDYH LOW to BRDY Valid — 5 — 6 ns
tsB BRDYIN Set-up Time 4 —_ 4 — ns
tHB BRDYIN Hold Time 1.5 — 1.5 — ns
tBIBL CLK HIGH BRDYIN LOW to BRDY LOW — 7 — 8 ns
tBIBV CLK HIGH BRDYIN HIGH to BRDY Valid — 7 — 8 ns
tOEMI OET LOW to MATCH and BRDY Invalid — 7 — 8 ns
tOEMV OET HIGH to MATCH and BRDY Valid — 8 — 10 ns
tWRBH®) W/RHIGH to BRDY HIGH — 7 — 8 ns
twRBV(®) W/R LOW to BRDY Valid — 7 — 8 ns
twMl CLK HIGH Write to MATCH and BRDY Invalid — 7 — 8 ns
twmv ) CLK HIGH Read to MATCH and BRDY Valid — 10 — 12 ns

NOTES: 3075 tbl 15

1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.

2. These parameters only apply when SFUNC is LOW and the internal WT bit is HIGH.

3. tADM, tDAM, tcsM and tADB, tDAB, tcse must also be satisfied.

11.3 9



IDT71215

BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Timing Reference Levels 1.5V
AC Test Load See Figs. 1, 2,3, &4
3075 tbl 16
AC TEST LOADS
Vcea Vcca
893Q 893(Q)
Outputso——1 Tag /O 0—1
>
[ ¢
3470 § 30pF * 3470 i: 50pF *
- 3075 drw 03 = 3075 drw 04
Figure 1. AC Test Load Figure 2. Tag I/O AC Test Load

*Including scope and jig capacitance

6 +
Veea
i
Tag 1O 89302 4T
and
Outputs ‘: At 3 J_
347Q § S5pF* (Typical, ns)
1 2
= 17
3075 drw 05
-l 1 1 1
Figure 3. AC Test Load 2'0 3‘0 5'0 8l0 160
(for tHz and tLz parameters ) A Capacitance (pF)
*Including scope and jig capacitance 3075 drw 06

Figure 4. Lumped Capacitance Load, Typical Derating
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STATUS WRITE TAG
TAG WRITE NON-WRITE
A (0:13) x VALID X )( VALID x VALID
—| 1S lt— - o - tAAT. -
» tH tAAT o

N 7 \
cs2 —__7L 'X(' )(' 7L
_>| Ny - tonz— :._tcuut?CST - ]
N x | 7 F *_/ A=
— — o] tOET-

- - toTHZ() - -

- tCKLZ(1)
OET / \ A( toTLZ(1)

TAG (0:11) XValid Input X > (:Valid Output < el >o< ol
e { AA S lt——tAAS————p]
WES lk 7L
18 <t {SOH e} |-¢——1SOH——p]
— tH l——
VLDIN
DTYiN Valid )(
WTIN
lt—1CSV- - - tACSS VI
toHz) tCLZ(1) =
VLDouT ICSH  — —tcLZn)
DTYout Valid )0( Valid Vaid 0/ Vald
WTout \
3075 drw 07
NOTE:

1. Transition is measured £200mV from steady state.
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A (0:13)

TAG (0:11)

WES

BRDYH

BRDYOE

MATCH

NOTE:

F\_4

Valid Address

|
=
=
o
s
>
tADB——> >
tADM~—>] m
tMHA-D] 3
t{BHA=I o
Valid Match Data )__< H %
tDAB o
tDAM—t-o Q
AMHD-= =
tBHD— ) 5
y \ a
I
A A >
ts [* > ts|- N %
*1tH I [* > tS|- o
4 s s
»lts - -
L o
Cc
AL :
o 7 3]
' —] tCMLZ(1)|t— =
X 2
1 tOBLZ(1) »
OEMV o . L
t
tBYHV [~ PAEEUS e tosM1 tOEBV|
/ N
1BYF twWMip]  letwhv twmi - -
H «—>| |— -—> -
- " = = ﬂ twmv tCMHZ(1) tOBHZ(1)
Valid MVand BRD\/;{ X Valid 7L L [ vaia y /Valid] 3 ) Valid _@E,id
Valid MATCH Valid j( 7 Valid X 7£ Valid 7W_-} Valid
T

1. Transition is measured £200mV from steady state.

3075 drw 08
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IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORMS OF RESET FUNCTION

Kk_/TN A S S
1S Rt Lt H R |
RESET 7L
| t—tPDSR—]
PWRDN A
- tSRST
VLD lt—tSHRS—p>]
ouT
DTYour AX XX XX XX XXX K
WTout 1S —
ET 7‘ AY
lt——tRSM—>] tRSMV
BRDY A+ X VALID
MATCH ;r . :—_——VALID
TTRSHZ() | < tRSLZ(1) >
TAG (0:11)
3075 drw 09
NOTE:

1. Transition is measured £200mV from steady state.

SYSTEM CLOCK TIMING WAVEFORM

le

CLK

3075 drw 10

TIMING WAVEFORMS OF BRDY AND W/R SIGNAL

Applies when SFUNC is LOW, and the internal WT bit is HIGH

2N N S
1S B—-{t——tHB—>
BRDVIN fa
7 / |\
1BIBL tBIBV:
W/R A
—7 X
ft———tWRBH—] T——tWRBV—
BRDY BRDY Vaid A X BRDYVaid Y £

3075 drw 11
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IDT71215
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORMS OF OES FUNCTION
OES

tOSHZ(1

VLDouTt
DTYouTt

Valid Output

WTout

NOTE:
1. Transition is measured +200mV from steady state.

TIMING WAVEFORMS OF POWER DOWN FUNCTION
N(

tWHP L]

PWRDN /

Valid Output

3075 drw 12

A

tPUWL:

CLK

/N

—|

/S N\

—| 1S

b

E

3

S_7
ET_7

N

tPUV

[<t———tPDHZ(1 )=~

TAG (0:10)

(" Valid TAG out

VLDout

N

|<t——1PDLZ(1) ]

DTYout
WTout

\ Valid Status out

(BRDY Valid

' MATCH Valid

N

| —tPD——

[ele}

1P

IsB

NOTE:
1. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT 71215 S XX PF
Device Type Power Speed Package
PF
10
12

Plastic Thin Quad Flatpack (PN80-1)

3075 drw 13

Speed in nanoseconds

3075 drw 14

1.3

14



logy, Inc.

BiCMOS StaticRAM

240K (16Kx15-BIT)

CACHE-TAG RAM

For PowerPC™ and RISC Processors

PRELIMINARY
IDT71216

FEATURES:

» 16K x 15 Configuration

- 12 TAG Bits

— 3 Separate /O Status Bits (Valid, Dirty, Write Through)

Match output uses Valid bit to qualify MATCH output

High-Speed Address-to-Match comparison times

—10/12ns over commercial temperature range

TA circuitry included inside the Cache-Tag for highest

speed operation

» Asynchronous Read/Match operation with Synchronous

Write and Reset operation

Separate WE for the TAG bits and the Status bits

Separate OE for the TAG bits, the Status bits, and TA

Synchronous RESET pin for invalidation of all Tag entries

Dual Chip selects for easy depth expansion with no

performance degredation

I/O pins both 5V TTL and 3.3V LVTTL compatible with

Vccea pins

+ PWRDN pin to place device in low-power mode

+ Packaged in a 80-pin Thin Plastic Quad Flat Pack
(TQFP)

.

.

.

.

.

DESCRIPTION:

The IDT71216 is a 245,760-bit Cache Tag StaticRAM,
organized 16K x 15 and designed to support PowerPC and
other RISC processors at bus speeds up to 66MHz. There are
twelve common /O TAG bits, with the remaining three bits
used as status bits. A 12-bit comparator is on-chip to allow fast
comparison of the twelve stored TAG bits and the current Tag
input data. An active HIGH MATCH output is generated when
these two groups of data are the same for a given address.

This high-speed MATCH signal, with tADM times as fast as
10ns, provides the fastest possible enabling of secondary
cache accesses.

The three separate /O status bits (VLD, DTY, and WT) can
be configured for either dedicated or generic functionality,
depending on the SFUNC input pin. With SFUNC LOW, the
status bits are defined and used internally by the device,
allowing easier determination of the validity and use of the
given Tag data. SFUNC HIGH releases the defined internal
status bit usage and control, allowing the user to configure the
status bit information to fit his system needs. A synchronous
RESET pin, when held LOW at a rising clock edge, will reset
all status bits in the array for easy invalidation of all Tag
addresses.

The IDT71216 also provides the option for Transfer Ac-
knowledge (TA) generation within the cache tag itself, based
upon MATCH, VLD bit, WT bit, and other external inputs
provided by the user. This can significantly simplify cache
controller logic and minimize cache decision time. Match and
Read operations are both asynchronous in order to provide
the fastest access times possible, while Write operations are
synchronous for ease of system timing.

The IDT71216 uses a 5V power supply on Vcc and Vss,
with separate Vcca pins provided for the outputs to offer
compliance withboth 5.0V TTLand 3.3V LVTTL Logic levels.
The PWRDN pin offers a low-power standby mode to reduce
power consumption by 80%, providing significant system
power savings.

The IDT71216 is fabricated using IDT's high-performance,
high-reliability BICMOS technology and is offered in a space-
saving 80-pin Thin Plastic Quad Flat Pack (TQFP) package.

PIN DESCRIPTIONS

Ao — A13 Address Inputs Input CLK System Clock Input
CS1,CS2 | Chip Selects Input TAH TA Force High Input
WET Write Enable - Tag Bits Input TAGE TA Output Enable Input
WES Write Enable - Status Bits Input TAIN Additional TA Input Input
OET Output Enable - Tag Bits Input TA Transfer Acknowledge Output
OES Output Enable - Status Bits Input TAGo—TAG11 | Tag Data Input/Outputs [l{e}
RESET Status Bit Reset Input VLDout/ S1our | Valid Bit / S1 Bit Output Output
PWRDN Powerdown Mode Control Pin Input DTYout/ Szout | Dirty Bit / Sz Bit Output Output
SFUNC Status Bit Function Control Pin Input WTout/ Ssoutr | Write Through Bit/ Ss Bit Output | Output
TTH Read/Write Input from Processor Input MATCH Match Output
VLDIN/ S1in | Valid Bit/ S1 Bit Input Input Vce +5V Power Pwr
DTY/ Sain | Dirty Bit/ Sz Bit Input Input Vceca Output Buffer Power QPwr
WTin/ Ssn | Write Through Bit / Ss Bit Input Input Vss Ground Gnd

The IDT logo is a registered trademark and CacheRAM is a trads k of | d Device Technology, Inc. 30670101

PowerPC is a trademark of | ional B Machi Inc.

COMMERCIAL TEMPERATURE RANGE MAY 1994

©1994 Integrated Device Technology, Inc. DSC-1119/-
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IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION
Z
o Zz
z ) i W = 2 o
SeeEapEls sl sppR2a2El
OO00O0O00O00O0000O0OO0O0OnOoOnn
Vss I_‘_{SO 1 Vss
Vss ] ] Vss
Vss [ ] Vss
Vss [] 1 TAGS
DTYiN/ S2in [ 1 TAG7
WTIN/ S3IN [ 1 TAG6
A0 [ ] VLDouT / S1out
A1 [ 1 Vceca
A2 [ 1 Vss
vee [ PN80-1 TA
Vss [] 1 MATCH
A3 [ ] Vss
A4 ] [ Vcea
A5 [] ] WTout / S3out
A6 [ ] TAGS
A7 [ ] TAG4
Vss [ 1NC
Vss [ ] Vss
Vss [ ] Vss
Vss ] ] Vss
OOOUOOOUOOO OO OO ooy
2§t§§§§§22222§§§g§g§
5
g 3067 drw 01
a
TQFP
TOP VIEW
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IDT71216
BiCMOS 16Kx15 C,

ACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL BLOCK DIAGRAM

ADDR (0:13)

VLD/S1iN
DLY/S2IN
WT/S3IN

VLD/S1ouT
DLY/S2ouT
WT/S3ouTt

- 16K x 12 16K x 3
»| Reg MEMORY MEMORY
TAG BITS STATUS
A BITS
. I—
Csi
cs2
DataiNn
D Reg Registed n%Z‘iZ{Zr
b \GA/ ?7
TAG (0:11) { mi
OET g \ T
——/ \
N
oo ) \
pos
| GENERATOR C_J
WET
Reg —~
WES G
N\ V—J
CLK l
RESET }
(neg) PULSE _/
1™ |GENERATOR Al
COMPAR
11
RESET —— & j
PWRDN
SFUNC
TT1
TAH
V
TAN -
Reg
TAOE

MATCH

3067 drw 02
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IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

TRUTH TABLES

CHIP SELECT, RESET, AND POWER-DOWN FUNCTIONS(:2)
[E51[cs2 [RESET|PWRDN [CLK [WET]WES| TAOE | [TAG [VLDouT|DTYout [WTou[MATCH | TA | OPERATION | POWER
CHIP SELECT FUNCTION

H | X X H X X X X Hi-Z | Hi-Z Hi-Z Hi-Z2 | Hi-Z Hi-Z | Deselected | Active
X|L X H X | X X X Hi-Z | Hi-Z Hi-Z Hi-Z | Hi-z Hi-Z | Deselected | Active
L{H X H X X X X - - - - -~ - Selected Active
RESET FUNCTION
L[H L H T |H|H L Hi-z| L® L® L& | L@ H | Reset Status | Active
L{H L H T|H|H H Hi-z| L® L® L® L3 Hi-Z | Reset Status | Active
H | X L H T H H X Hi-Z | Hi-Z Hi-Z Hi-Z | Hi-Z Hi-Z | Reset Status | Active
XL L H T |H H X Hi-Z | Hi-zZ Hi-Z Hi-Z | Hi-Z Hi-Z | Reset Status | Active
X | X L H T 1L | X X - - - - ~ — | Not Allowed -
X | X L H Tl X L X - - - - -~ - Not Allowed -
POWER-DOWN FUNCTION
I X | X | X | L | X I H | H I X ||Hi-Z| Hi-Z | Hi-Z ] Hi-Z | Hi-Z | Hi-Z IPower-down Standby
NOTES: 3067 tbl 02
1. "H"=ViH, "L" = Vi, "X" = don't care, "-" = unrelated.
2. @ OES, TT1, TAH, TAIN and SFUNC are "X" for this table.
3. OESis LOW.

READ AND WRITE FUNCTIONS(:2)
lﬁ'l OES l WET IW@ | CLK | TT1 | |TAG IVLDIN | DTYIN |WTIN |VLDou'r|DTYOUT WTout | MATCH | OPERATION

READ FUNCTION

L X H X X X Dout| - - - - - - Dout Read TAG /O

X L X X X X - - - - Dout | Dout | Dout Dout | Read Status Bits

H X X X X X Hi-Z - - - - - - - TAG I/0O Disable

X H X X X X - - - - Hi-Z Hi-Z | Hi-Z Hi-Z Status Disabled
WRITE FUNCTION

H X L X T X DIN - - - Dout | Dout | Dout L Write TAG /O

L X L X T X - - - - - - - - Not Allowed

X L X L T X - | b DN | DIN | Dout® | DouTt® [DouT® L Wirite Status Bits

X H X L ) X - DIN DIN DIN Hi-Z Hi-Z Hi-Z L Write Status Bits
NOTES: 3067 tbl 03
1. "H" = ViH, "L" = Vi, "X" = don't care, "—" = unrelated.

2. This table applies when CS1 is LOW and CS2, RESET, and PWRDN are HIGH. TAOE, TAH, TAIN and SFUNC are "X" for this table.
3. Dourin this case is the same as DIN; that is, the input data is written through to the outputs during the write operation.

11.4 4



IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

TRUTH TABLES (CONT.)
MATCH FUNCTION(23)
CS1 | CS2|SFUNC| OET | WET| WES| | TAG |VLD®| DTY®| WT®| MATCH OPERATION
H X X X X X Hi-Z - - - Hi-Z Deselected
X L X X X X Hi-Z - - - Hi-Z Deselected
L H X X X X - - - - Dout Selected
L H X L H X Dout - - - L Read Tag I/O
L H X H L X DIN - . - L Write Tag I/O
L H X X X L - Din DIN | DN L Write Status Bits
L H L H H H TAGIN L - - L Invalid Data - Dedicated Status Bits
L H L H H H TAGIN - - M Match - Dedicated Status Bits
L H H H H H TAGIN - - M Match - Generic Status Bits
NOTES: 3067 tol 04
1. "H"= VIH, "L" = ViL, "X" = don't care, "-" = unrelated.

2. M= HIGH if TAGIN equals the memory contents at that address; M = LOW if TAGIN does not equal the memory contents at that address.
3. PWRDN and RESET are HIGH for this table. TT1, TAH, TAOE, TAIN, OES, and CLK are "X".
4. This column represents the stored memory cell data for the given Status bit at the selected address.

TA FUNCTION(1 23,5

TAOE | TAIN® [OET|WET|(WES| TAH | TT1 [SFUNC ||VLD®[DTY®|WT®| TAG |MATCH| TA OPERATION

H X X | x|x X X X X | - | x| - - Hi-Z TA Disabled

L L X X | X X X X X - X - X L External TA Input @

L H L | x|x X X X X | - | X |Dour| L H Read TAG

L H X | L|X X X X X | - | x| ow L H Write TAG

L H X X L X X X DIN | DN | DIN - L H Write Status

L H X | x|Xx H X X X | -1 x] - X H Force TA HIGH

L H X | X | X X X L L - | x| - L H Invalid TAG

L H X | x| x X L L X | - |H| - X H Write Through

L H HHI|H L X L H - L |TAGN| M M Compare

L H H H H L H L H - X | TAGIN M M Compare

L H H H | H L X L H - X |TAGIN M M Compare

L H H|HI|H L X H X - X |TAGIN|] M M Compare

NOTES: 3067 tbl 05

. "H" =V, "L" = Vi, "X" = don't care, "-" = unrelated.

This column represents the stored memory cell data for the given Status bit at the selected address.

. CS1is LOW, CS2is HIGH for this table.
. TAIN is a synchronous input; thus the inputs noted in the table must be applied during a rising CLK edge.
. TAIN will be a factor in determining the TA output in all cases except when TAH is HIGH and there is a valid MATCH. In that case, TA will be LOW(Valid).

1
2. M= HIGH if TAGIN equals the memory contents at that address; M = LOW if TAGIN does not equal the memory contents at that address.
3. PWRDN and RESET are HIGH for this table. CLK and OES are "X".

4.
5
6
7

1.4



IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

RECOMMENDED DC

ABSOLUTE MAXIMUM RATINGS("

OPERATING CONDITIONS Symbol Rating Value Unit
Symbol Parameter Min. | Typ.| Max. |Unit VTERM | Terminal Voltage with Respect | —0.5t0 +7.0@| Vv

Vce Supply Voltage 475 | 5.0 | 525 \ to GND
Vcca 5V Output Buffers 475 | 50| 525 \ TA Operating Temperature -0to +70 °C
Vcca | 3.3V OutputBuffers [ 30 | 33 | 36 | V TeiAs | Temperature Under Bias 6510 +135 | °C
Vss Supply Ground 0 0 0 v TsTc | Storage Temperature —65t0 +150 | °C
VIH Input High Voltage 22 | 3.0 {vcc+03 | V PT Power Dissipation 1.7 W
VIHQ I/O High Voltage 22 | 3.0 jcca+0d V louT DC Output Current 20 mA
Vi Input Low Voltage |-05M] — | 08 v NOTES: 3067 101 08

NOTE: 3067tl0s 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-

1. ViL (min.) = -1.5V for pulse width of less than 10ns, once per cycle.

INGS may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended

VIN should not exceed Vec+0.5V. All pins should not exceed 7.0V.
Vccea should never exceed Vece, and Ve should never exceed

CAPACITANCE
(TA = +25°C, f = 1.0 MHz) periods may affect reliabilty.
Symbol Parameter(! Condition | Max. | Unit z
CIN Input Capacitance VIN = 0V 5 pF Veea +4.0V.
CTtAG TAG Input/Output Vio = 0V 7 pF
Capacitance
Cout Output Capacitance | VouT = 0V 7 pF
NOTE: 3067 tbl 07

1. This parameter is determined by device characterization butis not produc-

tion tested.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING

TEMPERATURE AND SUPPLY VOLTAGE RANGE
(Vcc = 5.0V £ 5%, Vecca= 5.0V £5% oR 3.3V £0.3V)

Symbol Parameter Test Condition Min. Max. Unit
JiLi| Input Leakage Current Vce = Max., VIN = 0V to Vce — 5 pA
|lLo| Output Leakage Current CS1 2 ViH, CS2 < ViL, OE 2 VIH, Vce = Max. — 5 HA

VouT = 0V to Vcea, Veca = Max.
VoL Output Low Voltage loL = 4mA, Vce = Min. — 0.4 Vv
VoH Output High Voltage loH = —4mA, Vce = Min. 2.4 —_— Vv
3067 tbl 09
DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE(" 2 (vcc = 5.0V + 5%)
71216S10 | 71216S12
Symbol Parameter Test Condition Com'l.] Mil. | Com’'l.{ Mil.] Unit
lcc Operating Power PWRDN 2 VIH 320 | — 310 — | mA
Supply Current Outputs Open, Vcc = Max., f = fmax®
IsB Standby Power PWRDN < VIL, VIN2ViHor < ViL 50 | — 50 — | mA
Supply Current Vce = Max., f = fmax®
Is1 | Full Standby Power PWRDN < ViL, VIN 2 VHc or < VicH 30 | — 30 — | mA
Supply Current Vcc = Max., f = 08
NOTES: 3067 tbl 10

1. All values are maximum guaranteed values.
2. CST< Vi, CS22 VK.
3. fmax =1/tcyc (all address inputs are cycling at fmax). f = 0 means no address input lines are changing.
4. VHc = Vcc - 0.2V, Vic = 0.2V




IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vce = 5.0V + 5%, Vcca = 5.0V £ 5% OR 3.3V £ 0.3V, TA =0 to 70°C)

IDT71216S10 IDT71216S12
Symbol Parameter Min. | Max. Min. Max. | Unit
Read Cycle
tAAT Address Access Time Tag Bits — 12 — 14 ns
tACST Chip Select Access Time Tag Bits —_ 10 — 12 ns
toLz™ Chip Select to Tag and Status Bits in Low-Z 1 — — ns
tcHz() Chip Select to Tag and Status Bits in High-Z 1 6 1 7 ns
tOET Output Enable to Tag Bits Valid — 8 - 9 ns
toTLz™M Output Enable to Tag Bits in Low-Z 0 — 0 — ns
toTHz(" Output Enable to Tag Bits in High-Z 1 6 1 7 ns
tTOH Tag Bit Hold from Address Change 3 — 3 — ns
tOES Output Enable to Status Bits Valid — 8 — 9 ns
tosLzM Output Enable to Status Bits in Low-Z 0 — 0 — ns
tosHz() Output Enable to Status Bits in High-Z 1 6 1 7 ns
tAAS Address Access Time Status Bits —_ 10 — 12 ns
tACSs Chip Select Access Time Status Bits — 9 — 11 ns
tSOH Status Bit Hold from Address Change 3 — 3 —_ ns
NOTE: 3067 tbl 11
1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
AC ELECTRICAL CHARACTERISTICS (1)
(Vee = 5.0V + 5%, Veca = 5.0V £ 5% oR 3.3V + 0.3V, TA =0 to 70°C)
IDT71216S10 IDT71216S12
Symbol Parameter Min. Max. Min. Max. Unit
Reset and Power Down Cycles
tsR RESET Set-up Time 4 — 4 — ns
tHR RESET Hold Time 1 o 1 —_— ns
tSRST Status Bit Reset Time — 60 — 70 ns
tSHRS Status Bit Hold from RESET LOW 2 — 2 — ns
tRSMI RESET LOW to MATCH and TA Invalid — 10 — 12 ns
tRSMV RESET HIGH to MATCH and TA Valid — 100 — 110 ns
tRSHZ®) RESET LOW to TAG High-Z — 10 — 12 ns
trsLZ@ RESET HIGH to TAG Low-Z — 100 — 110 ns
tPDSR PWRDN Set-up to RESET LOW 30 — 30 — ns
tRHWL RESET HIGH to WET and WES LOW 80 — 90 — ns
tPD® PWRDN LOW to Low Power Mode — 50 — 50 ns
tpu@ PWRDN HIGH to Active Power Mode o] — 0 — ns
tPDHZ@) PWRDN LOW to Outputs in High-Z — 10 — 12 ns
tPDLZ PWRDN HIGH to Outputs in Low-Z 0 — 0 — ns
tPuv PWRDN HIGH to Outputs Valid -_ 50 —_ 50 ns
tWHPL®) WET and WES HIGH to PWRDN LOW 5 — 5 — ns
tPUWL PWRDN HIGH to WET and WES Active 50 — 50 — ns
NOTES: 3067 tbl 12
1. Power-down mode is intended to be used during extended time periods of device inactivity.
2. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
1.4 7



IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (1
(Vec = 5.0V £ 5%, Vcca = 5.0V £ 5% 0R 3.3V £ 0.3V, TA = 0 to 70°C)

IDT71216S10 IDT71216S12
Symbol Parameter Min. I Max. Min. [ Max. Unit

Write Cycle and Clock Parameters
tocyc Clock Cycle Time 15 — 16.6 — ns
tcH@ 3 Clock Pulse HIGH 4.5 — 5 — ns
toL@? Clock Pulse LOW 45 — 5 — ns
ts WET, WES, Chip Select, and Input Data Set-up Time 3 — 3 — ns
tH WET, WES, Chip Select, and Input Data Hold Time 1.5 — 1.5 — ns
1SA Address Set-up Time 3 — 3 — ns
tHA Address Hold Time 1.5 —_ 1.5 —_— ns
twMl CLK HIGH Write to MATCH and TA Invalid — 7 — 8 ns
tokLz®) CLK HIGH Read to Outputs in Low-Z 1.5 — 1.5 — ns
teTv CLK HIGH Read to Tag Bits Valid — 10 — 12 ns
tosv CLK HIGH Write to Status Outputs Valid — 9 — 10 ns
tcsHE®) Status Output Hold from CLK HIGH Write 0 — 0 — ns
tWHPL WET and WES HIGH to PWRDN LOW 5 — 5 — ns
tPUWL PWRDN HIGH to WET and WES Active 50 — 50 — ns

NOTES: 3067 tol 14

1. All Write cycles are synchronous and referenced from rising CLK.

2. This parameter is measured as a HIGH time above 2.0V and a LOW time below 0.8V.

3. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.

4. Addresses are stable prior to CLK transition HIGH.

14 8




IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vec = 5.0V £ 5%, Vcea = 5.0V + 5% OR 3.3V.+ 0.3V, TA = 0 to 70°C)

IDT71216S10 | IDT71216S12
Symbol Parameter Min. | Max. | Min. | Max. | Unit

MATCH and TA Cycles
tADM Address to MATCH Valid — 10 — 12 ns
tDAM Data Input to MATCH Valid — 10 — 12 ns
tcsM Chip Select to MATCH Valid — 10 — 12 ns
temez™M Chip Select to MATCH in Low-Z 1 — 1 — ns
temHz) Chip Select to MATCH in High-Z 1 6 1 7 ns
tMHA MATCH Valid Hold from Address 2 —_ 2 — ns
tMHD MATCH Valid Hold from Data 2 — 2 — ns
tTHA TA Valid Hold from Address 2 —_ 2 — ns
tTHD TA Valid Hold from Data 2 — 2 — ns
tADT Address to TA Valid — 11 — 13 ns
tDAT Data Input to TA Valid — 11 — 13 ns
tosT Chip Select LOW to TA Valid — 11 — 13 ns
tOETV TAOE LOW to TA Valid — 7 — 8 ns
toTLZ(M TAOE LOW to TA in Low-Z 0 — 0 - ns
toTHz(" TAOE HIGH to TA in High-Z 1 6 1 7 ns
tTAFH TAH HIGH to Force TA HIGH — 5 — 6 ns
tTAHV TAH LOW to TA Valid — 5 — 6 ns
tsTI TAIN Set-up Time 4 — 4 — ns
tHTI TAIN Hold Time 1.5 — 1.5 — ns
tTITL CLK HIGH TAIN LOW to TA LOW — 7 — 8 ns
tTITv CLK HIGH TAIN HIGH to TA Valid — 7 — 8 ns
tOEMI OET LOW to MATCH and TA Invalid — 7 — 8 ns
toEMV OET HIGH to MATCH and TA Valid — 8 — 10 ns
tTHTL® TT1 LOW to TA HIGH — 7 — 8 ns
tTHTV(@) TT1 HIGH to TA Valid — 7 — 8 ns
twMml CLK HIGH Write to MATCH and TA Invalid — 7 — 8 ns
twmv©e CLK HIGH Read to MATCH and TA Valid — 10 — 12 ns

NOTES: 3067 tbl 15

1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.

2. These parameters only apply when SFUNC is LOW and the internal WT bit is HIGH.

3. taDM, tbAam, tcsm and taps, tDAB, tcseB must also be satisfied.

11.4 9



IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Timing Reference Levels 1.5V
AC Test Load See Figs. 1,2,3, &4
3067 tol 16
AC TEST LOADS
Vcea Vcea
8932 893Q
Outputs Tag I/O
o—]: o—]’
3470 i, 30pF * 3470 § 50pF *
- 3067 drw 03 = 3067 drw 04
Figure 1. AC Test Load Figure 2. Tag /O AC Test Load

* Including scope and jig capacitance

6 -+
Vcea
5 =+
Tag IO 8930 ‘T
and
Outputs ‘: At 3+
347Q ¢ 5pF* (Typical, ns)
1 2T
= T
3067 drw 05
I 1 1 Il il
Figure 3. AC Test Load 2'0 3'0 5'0 8'0 1(l)0
(for tHz and tLz parameters ) A Capacitance (pF)
* ing scope and jig capacil 3067 drw 06

Figure 4. Lumped Capacitance Load, Typical Derating

1.4 10
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STATUS WRITE TAG
TAG WRITE NON-WRITE
A (0:13) X VALID )L X VALID )/L VALID
—] S l— . 1AM _ -t T AA T
t [t { TO H ]
&5} \ A A A
N 7 7 N
cs2 7{_ AT AV 7L
ts [ ————{ACS T
> ltH = {CHZ(1 yei] | toLZ0) -
o\ X 1 1 x_/ 1/ LV
—] 1S | — tCTV- > |«——1tOET-
— e - - toTHZ() - -
—_ tCKLZ
oET 7 \ (1) AT toTLZ()
TAG (0:11) )(Valid Input X > (:Valid Output < ol >0< ol
l——— t AA S -t AAS ]
WES }T 7L
1s ) l——t{SOH——> lt—— {SOH——————p}
—p] tH lt—
VLDIN
DTYIN X vae X
WTIN
—tCsV - tACSS -l
tc — tehz [<+—tcLzp) >
VLDout SH
DTYout Valid )0( Valid Valid OW
WTout -

3067 drw 07
NOTE:
1. Transition is measured £200mV from steady state.

9igLlal

WVH DV.1-JHOVO SEX)9L SOND!IF

S370AD AV3H ANV FLIHM 40 SWHO4IAVM ONINIL

FONVH FHNLVHIdWEL TVIOHIWWOD



YLl

2l

A (0:13)

TAG (0:11)

CSt

WES

|

3|
m

TAH

MATCH

NOTE:

1. Transition is measured +200mV from steady state.

[

toTLZ(1)

T~
™
Lt

‘m VaiidTA

slls

b,

-] |-
10ETY]
\
“{oTHZ()
Valid _@E"d
Valid

3067 drw 08

qlgizial

WVH DV1-JHOVI SEXM9L SONI!E

SNOILONNA V1 ANV HOLVIN 40 SIWHO43AVM ONINIL

FONVH 3HNLVHIdWIL TVIOHIWWNOD



IDT71216

BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORMS OF RESET FUNCTION

1S R {ett——emee t H R |
RESET #
|¢——1tPDSR—p]
PWRDN A
tSRST.
VLDout SR
DTYout RO XXX
WTout 1s tRHWL
WES A X
WET_?" );__
f——{RSM~—] tRSMV
TA p & X VALID
—
MATCH - 7 VALID
- tRSHZ(1) > - tRSLZ(1) >
TAG (0:11)
3067 drw 09
NOTE:

1. Transition is measured +200mV from steady state.

SYSTEM CLOCK TIMING WAVEFORM

le

CLK

TIMING WAVEFORMS OF TA AND TT1 SIGNAL

CLK / \ 7

Applies when SFUNC is LOW, and the internal WT bit is HIGH

i

AS T |t <—tHT|~;L

3067 drw 10

TAIN
. /| \
tTITL tTiTV
T TN /
N 7
le————tTHTH——>] T——{THTV—
TA TAvaid A X TAvaid £
3067 drw 11
114 13



IDT71216
BiCMOS 16Kx15 CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORMS OF OES FUNCTION

OES
h
- 1OE: >
I tOSHZ(1
VLDout tosLzq)
DTYout Valid Output Valid Output
WTOUT 3067 drw 12
NOTE:
1. Transition is measured +200mV from steady state.
TIMING WAVEFORMS OF POWER DOWN FUNCTION
A
PWRDN X 2
AWHP L—— tPUWL.
N/ L/ AN\
—-| tS —| 1S |-—
WES A N /
wET A X __C
———tPDHZ( )] tPUV.
TAG (0:10) ( Valid TAG out
|~—-tPDLZ(1)—]
VLDour
DTYout ( Valid Status out
WTout
TA (" 7A vaid
MATCH ( MATCH Valid
|t———1tP D ettt P U
Icc
IsB 3067 drw 13

NOTE:
1. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT 71216 S XX PF
Device Type Power Speed Package
PF Plastic Thin Quad Flatpack (PN80-1)
10 Speed i d
19 peed in nanoseconds
3067 drw 14
11.4 14
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CACHE CONTROLLER PRODUCTS

Expanding further on its cache tag and cache design
experience, IDT is developing products that will offer im-
proved secondary cache performance at a lower cost to the
user. The product concept will combine both the cache tag
SRAM and all of the cache controller logic on a single chip to
minimize on-and-off chip delays in this critical path.

The firstdevice, the IDT71V280, utilizes IDT's state-of-the-
art 3.3V CMOS technology to provide superior cache perfor-
mance with either burst or asynchronous SRAMs. This
device, when utilized with application specific core logic, will
provide all control signals for the secondary cache data
SRAMs as well as the hit/miss decision back to the processor
itself.

Part Speeds
Function Organization Features Process Number Power Commercial Military
Cache 16K x 10 3.3V 3.3V CMOS 71V280 S 66MHz N/A
Controller Controller
with Tag

12.0 1
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Integrated Device Technology, Inc.

CACHE CONTROLLER WITH TAG
FOR INTEL® PENTIUM™ PROCESSORS

ADVANCE
INFORMATION
IDT71V280

FEATURES

Provides the Cache Tag, Status Bits, CPU interface
control and Data SRAM control for Pentium CPU-based
systems

Supports 2-1-1-1 zero-wait state reads and writes for
50MHz Pentium CPU-based systems

Offers 3-1-1-1 burst performance for 66MHz Pentium
CPU-based systems

Supports a write-back, look aside cache architecture
10-bit tag field for up to 512MB cacheable address space
using four words per line

Provides Pentium address pipelining support for optimum
burst performance

Supports cache sizes of 256KB, 512KB, and 1MB

2 status bits offer four encoded combinations:

— Invalid

— Shared (valid clean, write-through)

— Exclusive (valid clean, write-back)

— Modified (valid dirty)

Supports asynchronous and burst data SRAMs

3.3V (£5%) power supply voltage

Packaged in a 128-lead TQFP for optimum board density

.

.

.

°

.

DESCRIPTION

The IDT71V280 provides the Cache Tag SRAM, Status
Bits, CPU interface control, and Data SRAM control for a
Pentium secondary cache implementation. Combining these
elements in a single, cost-effective CMOS chip provides the
system designer with greatly enhanced cache performance
by reducing cache-subsystem delays. The IDT71V280 pro-
vides 2-1-1-1 zero-wait state secondary cache performance
at frequencies up to 50MHz and 3-1-1-1 performance at 60
and 66MHz in Pentium applications.

The IDT71V280 supports a number of different system
configurations and performance levels. Cache size, cache
wait-state performance, Data SRAM type, and Data SRAM
size offer the system designer a wide range of cache choices
to optimize the cache configurationto his exact system needs.
Four mode pins determine the cache subsystem configuration
and performance levels, with both asynchronous and burst
data SRAM support options offered.

The IDT71V280 uses a single 3.3V power supply to provide
full JEDEC LVTTL compatibility in 3.3V applications. Multiple
GND pins provide excellent noise immunity at high frequen-
cies, and the space saving 14mm x 20mm 128-pin Thin Quad
Flat Pack offers a small board footprint and profile for maxi-
mum packing density.

TYPICAL CACHE SUBSYSTEM CONFIGURATIONS

FUNCTIONAL BLOCK DIAGRAM

1. Aynchronous SRAM—Interleaved

Cntrl 32K x 64
Asynchronous
| Address
IDT71V280 SRAM
Cntrl Cntrl A 32Khx 64
synchronous
Address \ Address i AM
~
S
[ Y c § [
Control// - ’g‘g . p
\ ) 3 Do-e3 ¢
CPU bus
3100 drw 01
The IDT logo is a registered trademark and CacheRAM is a trad k of Device Té¢

All others are trademarks of their respective companies.

FUNCTIONAL DESCRIPTION

When used with two interleaved banks of asynchronous
data SRAMSs, the IDT71V280 supports zero wait-state bursts
on read and write cycles for 50MHz systems and one wait-
state bursts at 66MHz. All control for the SRAMSs, including
separate least significant address bits, are provided by the
IDT71V280 to support this configuration.

. Inc.

COMMERCIAL TEMPERATURE RANGE

MAY 1994

©1994 Integrated Device Technology, Inc.

DSC-1123/-
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IDT71v280

CMOS CONTROLLER WITH TAG FOR PENTIUM PROCESSORS

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL BLOCK DIAGRAM

2. Burst SRAM
SYSCLK

IDT71v280 CLK

CLK

Cntrl

Cntrl

Address
A A

Contro; L

\

Address

32K/64K x 72
Burst
CacheRAM
(1 or 2 banks)

\®

Do-s3 y

A A

L~

) DPo-7

CPU bus

|

3100 drw 02

3. Asynchronous SRAM—Single Bank

FUNCTIONAL DESCRIPTION

The IDT71V280 can also be used with Burst CacheRAMs.
The IDT71V280 provides all control signals necessary for up
to 128K depth of data SRAM, using either one or two banks of
data SRAMs. Therefore, all standard burst SRAM configura-
tions may be used including 32K x 18, 32K x 36 and 64K x 18.
For50MHz, 2-1-1-1 zerowait-state operation can be achieved
with 12ns burst SRAMs; for 66MHz, the IDT71V280 will
operate with Pipelined Burst RAMSs providing 3-1-1-1 perfor-
mance.

The IDT71V280 will support a single bank of asynchronous
IDT71V280 Cntrl Cntrl  32K/128K x 64 SRAMSs, allowing a minimum cost cache solution. With 15ns
Address Asynchronous SRAMs this configuration provides 2-2-2-2 performance at
Address SRAM 50MHz and 3-2-2-2 performance at 66MHz. This configura-
[ [ tion will be especially useful for systems requring @ minimum
@ part count solution based on power and space constraints.
Control// oaly
/
Do-63
CPU bus ]
3100 drw 03
RECOMMENDED DC ABSOLUTE MAXIMUM RATINGS™
OPERATING CONDITIONS Symbol Rating Value Unit
Symbol Parameter Min. | Typ.| Max. | Unit VTERM®@ [ Terminal Voltage with Respect -051t0+4.5 \
Voo Supply Voltage | 315 | 3.3 | 345 | V ___10GND
GND Supply Ground ] o 0 v VTERM®) | Terminal V?I;ag;gnh Respect [ -0.51t0 +Vcc+0.5] V
t High V 2. 3.0 [Vcec+0.3] V
\\/llH llnput ng Vollttage = 52(1) Cg; v TA Operating Temperature 0to +70 °C
L fput ~ow Vorage - . - TslAS Temperature Under Bias —65t0+135 | °C
NOTE: 3100 tbl 01 ~
1. ViL (min.) = 1.5V for pulse width of less than 10ns, once per cycle. TstaG Storage Temperature —6510 +150 %
PT Power Dissipation 1.0 w
lout DC Output Current 20 mA
CAPACITANCE(™ (Ta = +25°C, f = 1.0MH NOorre o
(TA=+ T z) 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
Symbol Parameter(" Condition | IDT71V280| Unit INGS may cause permanent damage to the device. This is a stress rating
- only and functional operation of the device at these or any other conditions
CiN Input Capacitance VIN = 0V 5 pF above those indicated in the operational sections ofthis specification is not
(Address, Control) implied. Exposure to absolute maximum rating conditions for extended
CiN Input Capacitance | VIN =0V 5 pF periods may affect reliabilty.
(CLK) 2. Vcc terminal only.
3. Input, Output, and I/0 terminals; 4.5V maximum.
Court Output Capacitance | VIN=0V 7 pF
(Control)
Cio Data I/O Capacitance | VouT = 0V 7 pF
NOTE: 3100 tol 02

1. These parameters are maximum values and guaranteed but not tested.
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PIN CONFIGURATION
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IDT71V280

CMOS CONTROLLER WITH TAG FOR PENTIUM PROCESSORS COMMERCIAL TEMPERATURE RANGE
MODE AND CONFIGURATION TABLE

MM [MIM Performance Cache SRAM Number

3 ] 2 |1 | 0 |ReadHit]|Write/BurstWrite | Line Fill | Size (B) Type(" | of Banks Notes

00 0| O0f2222 . 2/2-2-2-2 4-2-2-2 | 256K | 32Kx8A 1

o0 |0 1]3222 3/3-2-2-2 4-2-2-2 | 256K | 32K x8 A 1

OO0 |1 0| 2-1-1-1 2/2-1-1-1 4-1-1-1 512K | 32K x8 A 2 Interleaved

oo |1 1| 3-2-2-2 3/3-2-2-2 4-2-2-2 | 512K | 32K x8 A 2 Interleaved

[ 0] 0]f21-1-1 2/2-1-1-1 4-1-1-1 256K Burst 1 32K deep Burst SRAMs

0 1 o 1] 3111 3/3-1-1-1 4-1-1-1 256K Pipe-Burst 1 32K deep Pipelined Burst SRAMs

o] 1 1 0| 2-1-1-1 2/2-1-1-1 4-1-1-1 512K | Burst 1 64K deep Burst SRAMs

0| 1 1] 1]81-11 3/3-1-1-1 4-1-1-1 512K | Pipe-Burst 1 64K deep Pipelined Burst SRAMs

110 ]0]0]2222 2/2-2-2-2 4-2-2-2 1M 128K x 8 A 1

1]0]0]1]8222 3/3-2-2-2 4-2-2-2 M 128K x 8 A 1

1 0 |1 0| 2-1-1-1 2/2-1-1-1 4-1-1-1 ™M Burst 2 2 banks of 64K deep Burst SRAMs

1 0 |1 1| 3-1-1-1 3/3-1-1-1 4-1-1-1 ™M Burst 2 2 banks of 64K deep

Pipelined Burst SRAMs

1 1 0|0 — - — — —_ — Reserved

1 1 0|1 — — — —_ — — Reserved

1 1 1 0 — — — — — — Reserved

1 1 1 1 — — -— — - — Reserved
NOTE: 3100 tol 04
1. A = Asynchronous.
PIN DEFINITION

Symbol Pin Function [{e] Level Description

CLK Clock | N/A Thisis the clock input to the IDT71V280. All timing references for the cache are

made with respect to this input. If the clock input is to be disabled, PWRDN#
must first be asserted.

PLL PLL Output o} N/A This pin is a free running output that should be loaded the same as the WE#
pins and is used to adjust the phase of the internal clock.
RESET Reset | HIGH If RESET is sampled HIGH by the IDT71V280, the control logic is reset to a

known state. In addition, when RESET is sampled HIGH, the resettable status
bits are forced to INVALID.

FLUSH# Flush | LOW When the FLUSH# input is sampled LOW, the IDT71V280 control logic is
placed into a flush pending state. While the IDT71V280 is in a flush pending
state, it does not alter how it handles CPU bus cycles. The IDT71V280 initiates
a cache flush when it detects a CPU Flush Acknowledge special bus cycle.

SBOFF# System Backoff | LOW This input forces the IDT71V280 off of the CPU address and data buses. When
SBOFF#is asserted, the IDT71V280 will only recognize invalidation and snoop
cycles; however, the cache will not provide the data and address for an
invalidation/snoop hit to a dirty line until SBOFF# is deasserted. When
SBOFF# is sampled asserted, it causes the IDT71V280 to assert CBOFF#
synchronously.

CBOFF# Cache Backoff 0] Low This output is asserted by the cache to force the CPU off the bus when the
IDT71V280 detects that a dirty line must be evicted from the IDT71V280. The
IDT71V280 also asserts CBOFF# when its SBOFF#input is sampled asserted.

EADS# External Address | LOW This input is used by external devices to perform a snoop to a cache line in
Strobe the IDT71V280. The IDT71V280 recognizes the initiation of a snoop access
when EADS# is sampled LOW. The IDT71V280 ignores ADS# if it is sampled
LOW concurrent with sampling EADS# LOW.

INV Invalidate | HIGH This input is used in conjunction with EADS# to snoop, or invalidate, a cache
line. If INV is HIGH. the IDT71V280 will consider the access as an invalidation.
If INVis LOW when EADS# is asserted the IDT71V280 will consider the access
as a snoop.
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IDT71V280

CMOS CONTROLLER WITH TAG FOR PENTIUM PROCESSORS

COMMERCIAL TEMPERATURE RANGE

PIN DEFINITION (CONTINUED)

Symbol

Pin Function

/0

Level

Description

ADS#

Address Strobe

/(@]

LOW

This pin is used by external devices to inform the IDT71V280 that a valid
address is present on the input of the cache. This pin is driven by the
IDT71V280, while the IDT71V280 is asserting CBOFF#, to evict a dirty line
from the cache or to supply dirty data for a snoop hit.

NA#

Next Address

e}

LOW

This pinis driven LOW for one clock cycle by the IDT71V280 during burst read
hits to pipeline the next CPU bus cycle into the current one. This pinis aninput
when the memory controller is servicing the memory cycle.

M/IO#

Memory/I/O

[l{e}

N/A

This pin is used by external devices to inform the IDT71V280 that a memory
accessisbeing madewhenthis pinis HIGH, orthat an I/O accessis being made
when this pin is LOW. I/O cycles are not considered cacheable. This pin is
driven HIGH by the IDT71V280, while the IDT71V280 is asserting CBOFF#,
to evict a dirty line from the cache or to supply dirty data for a snoop hit.

W/R#

Write/Read

/4e]

N/A

This pin is used by external devices to inform the cache that either a write is
being performed when this pinis HIGH, or that a read is being performed if this
pinis LOW. This pin is driven HIGH by the IDT71V280, while the IDT71V280
is asserting CBOFF#, to evict a dirty line from the cache, or to supply dirty
data for a snoop hit.

WRPT#

Write Pass
Through

LOW

This input from the system is sampled concurrent with the beginning of a
CPUbuscycle. Ifitis sampled LOW, the IDT71V280 passes control of servicing
the write cycle to the system controller.

D/C#

Data/Control

/{e]

N/A

This pin is used by the IDT71V280 in conjunction with the M/IO#, W/R#,
BE7#-BEo# to determine when a special bus cycle is being executed, and the
type of special bus cycle being executed. This pin is driven HIGH by the
IDT71V280, while the IDT71V280 is asserting CBOFF#, to evict a dirty line
from the cache or to supply dirty data for a snoop hit.

START#

Memory Start

Low

This output is driven LOW by the IDT71V280 to inform the system that it must
service the current memory cycle. START# is also driven LOW when the
IDT71V280 is writing back a dirty line from the cache.

CBRDY#

Burst Ready
Output

LOW

The IDT71V280 drives this signal to the CPU BRDY# at all times. It is driven
LOW to indicate the successful transfer of data. CBRDY# is a combination of
the internally generated logic (for read hits, and write hits that are not write
through), and the SBRDY# input (all cache misses, non-cacheable and write
through cycles). There is a register delay in the SBRDY# to CBRDY# path.

SBRDY#

Burst Ready
Input

LOW

The system drives this signalinto the IDT71V280 at all times. It is driven LOW
to indicate the successful transfer of data to or from the system. CBRDY# is
driven LOW in response to SBRDY# being sampled LOW. The IDT71V280
delays SBRDY# (through CBRDY#) to the CPU by one cycle.

CACHE#

Cacheability

[l{e}

LowW

This pin is sampled by the IDT71V280 at the beginning of a bus cycle to
determine the length and cacheability of the cycle. If CACHE# is LOW at the
beginning of a read cycle, the read is cacheable and contains four data words.
If CACHE# is HIGH at the beginning of a read cycle, the cycle consists of a
single data word. If CACHE#is LOW at the beginning of a write cycle, the CPU
will execute a four word write back. If CACHE# is HIGH at the beginning of a
write cycle, the CPU will write out a single word. When the IDT71V280 executes
a write back to evict a dirty line this pin is driven LOW at the same time that
CBOFF# is asserted. This pin is driven LOW when the IDT71V280 is
performing a write cycle for either a line eviction, or to supply dirty data for a
snoop hit.

A31-A3

Address

e}

N/A

These are the CPU address bus lines. They are inputs to the IDT71V280,
except whenthe IDT71V280 is performing a write cycle for either a line eviction
or to supply dirty data for a snoop hit.

BE7#-
BEo#

‘Byte Enable

e}

Low

These are the byte enable inputs to the IDT71V280. These inputs are
sampled during write cycles to control byte writes, and they are used in
conjunction with M/IO#, W/R#, and D/C#to determine when a special bus cycle
is being executed. These pins are driven LOW when the IDT71V280 is
performing a write cycle for either a line eviction, or to supply dirty data for

a snoop hit.
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IDT71v280

CMOS CONTROLLER WITH TAG FOR INTEL PENTIUM PROCESSORS COMMERCIAL TEMPERATURE RANGE

PIN DEFINITION (CONTINUED)

Symbol

Pin Function

Vo

Level

Description

Cs#

Cache Select

Low

This input is used to disable the IDT71V280 from responding to any memory
or snoop cycles. The IDT71V280 will not respond to a memory, or snoop, cycle
unless it samples CS# LOW the clock cycle prior to and the clock concurrent
with sampling either ADS# or EADS# LOW.

CWB/WT#

Write Back/Write
Write Cache

N/A

Output from the IDT71V280 to the CPU. It is driven to reflect whether data
being accessed during a cache hitis write back or write throughiin nature. CWB/
WT# is also driven LOW when SWB/WT# is sampled LOW.

SWB/WT#

Write Back/Write
Through System

N/A

Input to the IDT71V280 when a line of data is loaded into the cache. If PWT
is sampled HIGH at the beginning of a read cycle that results in a cache miss,
thevalue of this pinisignored and the line returnedis considered write through.
If PWT is sampled LOW at the beginning of a read cycle, and SWB/WT# is
sampled HIGH during the first work transfer of a line fill, the line is marked as
write back. If PWT is sampled LOW atthe beginning of a read cycle, and SWB/
WT#is sampled LOW during the firstwork transferof alinefill, the line is marked
as write through. If the line is marked as write back, the cache will update its
memory contents without passing the cycle on to other devices during a
memory write cycle. If the line is marked as write through, the cache willupdate
its memory contents when the write cycle is serviced by the system. When
SWB/WT# is sampled LOW, it forces CWB/WT# LOW synchronously.

HITM#

Hit-Modified
Input

LOW

This input is used to indicate to the IDT71V280 that a dirty line is hitin the CPU
level 1 cache during inquire (snoop or invalidate) cycles. When HITM# is
sampled asserted, it causes the IDT71V280 to assert CHITM# synchronously.

CHITM#

Hig—Modiﬁed
Output

LOW

IDT71V280 asserted output to indicate that an inquire (snoop or invalidate)
cycle hits adirty line in the cache. The IDT71V280 also asserts CHITM# when
its HITM# input is asserted.

MOD#

Modified Line

Low

Output asserted by the IDT71V280toindicatethatadirty lineis being accessed
during a memory read or write bus cycle. MOD# does notdepend on hit or miss
status.

SKEN#

Cacheable Data
Input

Low

This pin is sampled by the IDT71V280 to determine whether the data being
returned during a read miss is cacheable. SKEN# must be sampled LOW
atleastone cycle before thefirstword is transferred to the cache. During Reset,
SKEN# is used to indicate to the IDT71V280 whether write allocation is
enabled or disabled. If asserted, write alloction is enabled.

PWT

Page Write
Through

/o

HIGH

This input is sampled by the IDT71V280 at the initiation of memory read

and write cycles. If PWT is sampled HIGH attheinitiation of a memory read that
results in a cache miss, the line returned is automatically considered write
through. If PWT is sampled HIGH at the initiation of memory write cycle, the
cache ignores the value of its internal write back/write through flag, and it is
forced to treat the write cycle as write through. The IDT71V280 drives this pin
LOW, while CBOFF#is asserted, when the IDT71V280 executes a write cycle
to evict a dirty line from the cache or to supply dirty data for a snoop hit.

HLDA

Bus Hold
Acknowledge

HIGH

Connects to the HLDA output pin from the CPU, which is used to acknowledge
a bus hold request from HOLD. Except when the IDT71V280 is performing a
write back operation, HLDA will propagate through to CHLDA with a one cycle
delay. When the IDT71V280 is performing a write back operation, it will block
the propagation of HLDA until it has released control of the bus.

CHLDA

Bus Hold
Acknowledge

HIGH

Typically reflects HLDA input delayed by one clock cycle. However, the
IDT71V280 willforce CHLDA LOW whileitis performing a write back operation.
Once the IDT71V280 has released SBOFF#, it will allow CHLDA to be
asserted.

LOCK#

Lock

[l{e}

Low

If LOCK# is sampled LOW at the beginning of a read cycle and the data in the
cache is not dirty, the read cycle is treated as a non-cacheable read miss. If
the cache contains dirty data at the address location requested by the locked
read cycle, the IDT71V280 first evicts the dirty line, then the read cycle is
treated as a non-cacheabie read miss. If LOCK# is sampled LOW at the
beginning of a write cycle, the IDT71V280 ignores its internal write back/write
through flag, and treats the write cycle as write through. The IDT71V280 drives

121 6



IDT71v280
CMOS CONTROLLER WITH TAG FOR PENTIUM PROCESSORS

COMMERCIAL TEMPERATURE RANGE

PIN DEFINITION (CONTINUED)

Symbol Pin Function ] Level Description
thispin HIGH, while CBOFF#is asserted, whenitexecutes awrite cycleto evict
a dirty line from the cache or to supply dirty data for a snoop hit.
OEA#(0:1), Data RAM (0] Low These pins are used to assert output enable of the data SRAMs, two for each
OEB#(0:1) Output Enable bank of SRAMSs.

WET7#- Data RAM o LOW These pins are used to assert Write Enable of the data SRAMs, one for each

WEO# Write Enable byte.

CEA#(0:1), Data RAM (0] Low These pins are used to assert Chip Enable of the data SRAMs, one for each
CEB#(0:1) Chip Enable bank of SRAMs.

ADV# Data RAM Adv (0] LOW This pin is used with burst SRAMs to advance the internal address counter
AD3/4A(0:1) Data RAM o N/A These pins are the least significant two address lines of the data AD4/4B(0:1)
AD4/4B(0:1) Address SRAMs when asynchronous SRAMs are used. When one bank of SRAMs is

used these pins are AD3 and AD4. If two banks of interleaved SRAM are used
these pins are AD4A and AD4B; that is, the least significant address of the odd
bank and the even bank.

ALE/ Address LE/ (o} LOW This pin is used to latch the CPU address into external latch(es) for the

ADSCi# Controller ADS# asynchronous data SRAMs, and is ADSC#when a burst SRAM implementation
is used.

MODE Mode Select | N/A These pins are used to select the mode in which the IDT71V280 operates

(0:3) and are not allowed to change once the IDT71V280 is powered up.
PWRDN# Power Down | LOW This pinis usedtoforcethe IDT71V280into a Low Power Mode while retaining

data. As long as this input is asserted the IDT71V280 will not initiate any new
activity. After this input is negated, the IDT71V280 will respond normally within
ims.

Vce Power N/A N/A Power supply inputs for the IDT71V280.

GND Ground N/A N/A Ground pins of the IDT71V280.

3100 tbl 05
ORDERING INFORMATION
IDT 71V280 S XX PF X
Device Power Speed Package Process/
Type Temperature
Range
|—| Blank Commercial (0°C to +70°C)
I PF Plastic Thin Quad Flat Pack (PN128-1)
I T.B.D. } Speed
= S Standard Power
I 71v280 CMOS Cache Controller with Tag
3100 drw 05
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One 800# does it all!

Dial 1-800-345-7015 to contact either your local sales office or corporate
headquarters. Dial the 800 number above, then follow the instructions to be

routed to your local sales office or corporate headquarters, and an operator will
assist you in contacting technical support or customer service.

ALABAMA

IDT

555 Sparkman Drive
Suite1238

Huntsville, AL 35816

ALASKA

Thorson Co. Northwest
12340 NE 8th St., #201
Bellevue, WA 98005

ARIZONA

Western High Tech Mktg.
9414 E. San Salvador
Suite 206

Scottsdale, AZ 85258

ARKANSAS

IDT

(S. Cen. Regional Office)
14285 Midway Rd.,

Suite 100

Dallas, TX 75244

CALIFORNIA

DT

(Corporate Headquarters)
2975 Stender Way

P.O. Box 58015

Santa Clara, CA 95052

DT

(Westem Headquarters)
2975 Stender Way
Santa Clara, CA 95052

DT

(SW Regional Office)
6 Jenner Drive

Suite 100

Irvine, CA 92718

IDT

(SW Regional Office)
16130 Ventura Blvd.
Suite 370

Encino, CA 91436

Quest-Rep

6494 Weathers Place
Suite 200

San Diego, CA 92121

CANADA
(EASTERN)

Dynasty Components
110-1140 Morrison Drive
Ottawa, Ontario

Canada K2H 8S9

DOMESTIC SALES REPRESENTATIVES

Dynasty Components
2339 Otami Trail
Mississauga, Ontario
Canada L5H 3N2

Dynasty Components
1870 Sources Boulevard
Suite 202

Pointe Claire, Quebec
Canada H9R 5N4

CANADA
(WESTERN)

Thorson Co. Northwest
4170 Still Creek Drive
Ste. 200

Burnaby, British Columbia
Canada V5C 6C6

COLORADO

DT

(NW Regional Office)
1616 17th Street
Suite 370

Denver, CO 80202

Thorson Rocky Mountain
7108 “D” S. Alton Way
Suite A

Englewood, CO 80112

CONNECTICUT

SJ New England
10 Copper Ridge Circle
Guilford , CT 06437

SJ New England
15 Coventry Lane
Naugatuck, CT 06770

DELAWARE

DT

(SE Regional Office)
Horn Point Harbor
105 Eastern Avenue
Suite 201

Annapolis, MD 21403

S-J Mid Atlantic, Inc.
131-D Gaither Drive
Mt. Laurel, NJ 08054

FLORIDA

DT

(SE Headquatrters)
1413 S. Patrick Drive
Suite10

Indian Harbor Beach, FL
32937

IDT

18167 U.S. 19 North
Suite 455

Clearwater, FL 34624

DT

1500 N.W. 49th Street
Suite 500

Ft. Lauderdale, FL. 33309

GEORGIA

DT

(SE Regional Office)
18167 U.S. 19 North
Suite 455

Clearwater, FL. 34624

HAWAII

IDT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052

IDAHO
(NORTHERN)

Anderson Associates
270 S. Main Street
Suite 108

Bountiful, UT 84010

IDAHO
(SOUTHERN)

Thorson Rocky Mountain
1831 E. Fort Union Bivd.
Suite 103

Salt Lake City, UT 84121

ILLINOIS

DT

(Central Regional Office)
1375 E. Woodfield Road
Suite 380

Schaumburg, IL 60173

Synmark Sales

1440 N. Northwest Hwy.
Suite 300

Park Ridge, IL 60068

INDIANA

Arete Sales

2260 Lake Avenue
Suite 250

Ft. Wayne, IN 46805

Arete Sales
P.O. Box 24796
Indianapolis, IN 46224

1

IOWA

Rep Associates

4905 Lakeside Drive N.E.
Suite 107

Cedar Rapids, |IA 52402

KANSAS

Rush & West Associates
333 E. Poplar Street
Olathe, KS 66061

KENTUCKY
(EASTERN)

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

KENTUCKY
(WESTERN)

Arete Sales
P.O. Box 24796
Indianapolis, IN 46224

LOUISIANA

IDT

(S. Cen. Regional Office)
14285 Midway Road
Suite100

Dallas, TX 75244

MAINE

IDT

(NE Headquarters)

#2 Westboro Business PK.
200 Friberg Pkwy,

Suite 4002

Westboro, MA 01581

MARYLAND

IDT

(SE Regional Office)
Horn Point Harbor
105 Eastern Avenue
Suite201

Annapolis, MD 21403

MASSACHUSETTS

IDT

(NE Headquarters)

#2 Westboro Business PK.
200 Friberg PkWay,

Suite 4002

Westboro, MA 01581

SJ New England
11 Waterman Street
Worchester, MA 01603

MICHIGAN

Bergin-Milan Group, Ltd.
33900 W. Eight Mile Rd.
Suite 181

Farmington Hills, Mi
48335

MINNESOTA

DT

(N. Cen. Regional Office)
1650 W. 82nd Street
Suite 1040

Minneapolis, MN 55431

OHMS Technology Inc.
5780 Lincoln Drive
Suite 400

Edina, MN 55436

MISSISSIPPI

IDT

555 Sparkman Drive
Suite1238

Huntsville, AL 35816

MISSOURI

Rush & West Associates
2170 Mason Road
St. Louis, MO 63131

MONTANA

Thorson Rocky Mountain
7108 “D” S. Alton Way
Suite A

Englewood, CO 80112

NEBRASKA

Rush & West Associates
333 E. Poplar Street
Ste.C-3

Olathe, KS 66061

NEVADA
(NORTHERN)

DT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052

NEVADA
(SOUTHERN)
Western High Tech Mktg.
9414 E. San Salvador,
Suite 206

Scottsdale, AZ 85258



NEW HAMPSHIRE

DT

(NE Headquarters)

#2 Westboro Business PK.
200 Friberg Pkwy,

Suite 4002

Westboro, MA 01581

NEW JERSEY

IDT

(SE Regional Office)
One Greentree Centre,
Suite 202

Marlton, NJ 08053

SJ Mid-Atlantic, Inc.
1331-D Gaither Drive
Mt. Laurel, NJ 08054

NEW JERSEY
(NORTHERN)

SJ Associates

265 Sunrise HWay, #20
Rockville Centre, NY
11570

NEW MEXICO

Western High Tech Mktg.
9414 E. San Salvador
Suite 206

Scottsdale, AZ 85258

NEW YORK

DT

(NE Regional Office)
1160 Pittsford Victor Rd.
Bldg. E

Pittsford, NY 14534

Quality Components
3343 Harlem Road
Buffalo, NY 14225

Quality Components
116 E. Fayette Street
Manlius, NY 13104

Quality Components
2318 Titus Avenue
Rochester, NY 14622

Quality Components

RD #2, Box 31E
Gilassfactory Road
Holland Patent, NY 13354

SJ Associates

265 Sunrise HWay, #20
Rockville Centre, NY
11570

NORTH CAROLINA

Tingen Technical Sales
304A W. Millbrook Road
Raleigh, NC 27609

NORTH DAKOTA

OHMS Technology Inc.
5780 Lincoln Drive
Suite 400

Edina, MN 55436

OHIO

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

OKLAHOMA

DT

(S. Cen. Regional Office)
14285 Midway Road
Suite 100

Dallas, TX 75244

OREGON

IDT

(NW RegionalOffice)
15455 NW Greenbriar
PkWay

Suite 210

Beaverton, OR 97006

Thorson Co. Northwest
9600 S.W. Oak Street
Suite 320

Portland, OR 97223

PENNSYLVANIA
(WESTERN)

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

PENNSYLVANIA
(EASTERN)

S-J Mid-Atlantic
131-D Gaither Drive
Mt. Laurel, NJ 08054

RHODE ISLAND

IDT
(NE Headquarters)

#2 Westboro Business Pk.

200 Friberg PkWay,
Suite 4002
Westboro, MA 01581

SOUTH CAROLINA

Tingen Technical Sales
304A W. Millbrook Road
Raleigh, NC 27609

SOUTH DAKOTA

OHMS Technology Inc.
5780 Lincoln Drive
Suite 400

Edina, MN 55436

TENNESSEE

IDT

555 Sparkman Drive
Suite 1200-D
Huntsville, AL 35816

TEXAS

IDT

(S. Cen. Regional Office)
14285 Midway Road
Suite 100

Dallas, TX 75244

DT

6034 W. Courtyard Dr.
Ste. 305-60

Austin, TX 78730

UTAH

Anderson Associates
270 S. Main Street
Suite 108

Bountiful, UT 84010

Thorson Rocky Mountain
1831 E. Fort Union Blvd.
Suite 103

Salt Lake City, UT 84121

VERMONT

IDT (NE Headquarters)
#2 Westboro Business PK.
200 Friberg Pkwy,

Suite 4002

Westboro, MA 01581

VIRGINIA

IDT (SE Regional Office)
Horn Point Harbor

105 Eastern Avenue
Suite201

Annapolis, MD 21403

WASHINGTON

Thorson Co. Northwest
12340 N.E. 8th St., #201
Bellevue, WA 98005

WEST VIRGINIA

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

WISCONSIN

Synmark Sales

21005 W. Watertown Rd.
Waukesha, W1 53186-
1822

WYOMING

Thorson Rocky Mountain
7108 “D” S. Alton Way
Suite A

Englewood, CO 80112

AUTHORIZED DISTRIBUTORS (U.S. and Canada)

Future
Electronics

Hamiiton Hallmark

Electronics

Insight

Contact your local office.

Port
Electronics

Vantage
Components

WYLE



AFRICA

Prime Source (PTY) Ltd.
Oraange Grove, So. Africa
Tel.: 444-7237

AUSTRALIA

GEC Electronics Division
Rydalmere,NSW Australia
Tel.: 612-638-1999/1888

GEC Electronics Division
Adelaide, SA, Australia
Tel.: 618-223-1222

GEC Electronics Division
Burwood, Australia
Tel.: 613-245-3230

GEC Electronics Division
Perth, WA, Australia
Tel.: 613-381-4040

GEC Electronics Division
Bowen Hills, Australia
Tel.: 619-252-5801

AUSTRIA

Elbatex GmbH
Vienna, Austria
Tel.: 43-186-32110

BELGIUM

ACAL N.V.

Betea Components
Zaventem, Belgium
Tel.: 322-725-1080

CHINA

Lestina International, Ltd.
Beijing, China

Tel.: 86-1-849-9430
Lestina International, Ltd.
Guang Zhou

Tel.: 86-20-885-0613

DENMARK

Exatec A/S
Skovlunde, Denmark
Tel.: 45-44-927-000

AVNET Nortec A/S
Herlev, Denmark
Tel.: 45-42-842-000

FINLAND

AVNET Nortec OY
Helsinki, Finland
Tel.: 358-0670-277

FRANCE

DT

(So. Europe Reg. Office)
15 Rue du Buisson aux
Fraises

91300 Massy, France
Tel.: 33-1-69-30-89-00
A2M

Brignolles, France

Tel.: 33-1-94-59-2293
A2M

Bron, France

Tel.: 33-1-72-37-0414

A2M
Buc, France
Tel.: 33-1-39-56-8181

INTERNATIONAL SALES REPRESENTATIVES

A2M
Cesson-Sevigne, France
Tel.: 33-1-99-63-3232

A2M

Le Chesnay Cedex,
France

Tel.: 33-1-39-54-9113

A2M

Merignac, France
Tel.: 33-1-56-34-1097
COMPRESS

Rungis Cedex, France
Tel.: 331-4687-8020

AVNET Composants
Cesson-Sevigne, France
Tel.: 33-99-83-9898

AVNET Composants
Chantillon, France
Tel.: 33-149-652-2750

AVNET Composants
Rognes, France
Tel.: 33-42-50-1805

AVNET Composants
Saint-Etienne, France
Tel.: 33-77-79-7970

AVNET Composants
Schwerwiller, France
Tel.: 33-88-82-5514

GERMANY

IDT

(Cen. Europe Reg. Office)
GottfriedVonCramm-Str. 1
8056 Neufahrn, Germany
Tel.: 49-8165-5024

AVNET E2000
Munich, Germany
Tel.: 089-45110-01

AVNET E2000
Berlin, Germany
Tel.: 030-2110761/0764

AVNET E2000
Dusseldorf, Germany
Tel.: 0211-92003-0

Jermyn GmbH
Limburg, Germany
Tel.: 49-6431/508-0

Jermyn GmbH
Berlin, Germany
Tel.: 49-30/2142056

Jermyn GmbH
Dusseldorf, Germany
Tel.: 49-211/25001-0

Jermyn GmbH
Heimstetten, Germany
49-89/909903-0

Jermyn GmbH
Herrenberg, Germany
Tel.: 49-7032/203-01

Jermyn GmbH
Pinneberg, Germany
Tel.: 49-40/5282041

Scantec GmbH
Planegg, Germany
Tel.: 49-859-8021

Scantec GmbH
Kirchheim, Germany
Tel.: 49-70-215-4027

Scantec GmbH
Ruckersdorf, Germany
Tel.: 49-91-157-9529

Topas Electronic GmbH
Hannover, Germany
Tel.: 49-51-113-1217

Topas Electronic GmbH
Quickborn, Germany
Tel.: 49-4106-73097

GREECE

Digital Electronics
Athens, Greece
Tel.: 30-1-576-5754

HONG KONG

IDT ASIA LTD.

Unit 1102

China Hong Kong City
Tower 3, 33 Canton Road
Tsimshatsui, Hong Kong
Tel.: 852-736-0122

Lestina International Ltd.
Kowloon, Hong Kong
Tel.: 852-735-1736

INDIA

Techno Trends
San José, CA
Tel.: (408) 294-2833

Sritech Information
Technology, Inc
Javanagar, Bangalore
0812-643608

ISRAEL

Active Technologies
New Hyde Park, NY
Tel.: (516) 488-1226

Vectronics, Ltd.
Herzlia, Israel
Tel.: 972-9-55-60-70

ITALY

IDT (IDT Italia S.r.L.)
Central Direzionale
Colleoni

Palazzo Andromeda
Scala N.3

Via Paracelso 20
20041 Agrate Brianza,
Milan, Italy

Tel.: 39-39-68-99-987

For shipments:

IDT SrL

c/o Agenzia Servizi
Colleoni

Via Cardano 2

20041 Agrate Brianza (Ml)

AVNET De Mico
Cassina De Pecchi (MI)
Tel.: 02-95-34-36-00
AVNET De Mico

Torino, Italy

Tel.: 011-31-81-481/500

AVNET De Mico

Rome, Italy
Tel.: 06-33-32-283/284

AVNET DeMico
Bologna, ltaly
Tel.: 051-55-56-14/00-64

AVNET De Mico
Rubano (Padova), Italy
Tel.: 049-63-35-55/36-00

AVNET De Mico
Florence, Italy
Tel.: 055-89-41-05/15

Lasi Electronica
Bologna, Italy
Tel.: 3951-353815/374556

Lasi Electronica
Firenze, Italy
Tel.: 3955-582627

Lasi Electronica
Milano, Italy
Tel.: 39-266-101370

Lasi Electronica
Roma, Italy

Tel.: 19396-5405301/
5409614

Lasi Electronica
Torino, Italy
Tel.: 3911-328588/359277

JAPAN

IDT KK

(Japan Headquarters)
Sumitomo Fudosan
Sanbacho Bldg.

6-26 Sanbacho
Chiyoda-Ku

Tokyo 102, Japan
Tel.: 813-3221-9821

Dia Semicon Systems
Yokohama, Japan
Tel.: 045-476-7410

Kanematsu Semiconduc-
tor Corp.

Tokyo, Japan

Tel.: 813-3551-7791
Tachibana Tectron Co. Ltd
Tokyo, Japan

Tel.: 813-3793-1171

KOREA

Uniquest Korea
Seoul, Korea
Tel.: 822-562-8805

Uniquest Corporation
San José, CA
Tel.: 408-432-8805

NETHERLANDS

ACAL Auriema
Eindhoven, Netherlands
Tel.: 040-502-602

NEW ZEALAND

GEC Electronics Division
Auckland, New Zealand
Tel.: 649-526-0107

NORTHERN
IRELAND

Bloomer Electronics, Ltd.
Craigavon, County
Armagh

Tel.: 762-339818

NORWAY

AVNET Nortec A/S
Hvalstad, Norway
Tel.: 47-66-84-62-10

SINGAPORE/
FAR EAST

Serial System PTE LTD
Singapore
Tel.: 65-280-0200

SPAIN

Anatronic, S.A.
Madrid, Spain
Tel.: 34-1-542-5566

Anatronic, S.A.
Barcelona, Spain
Tel.: 34-3-458-1906/7

SWEDEN

IDT (IDT AB)
Veddestavagen 13

S-175 62 Jartfalla, Sweden
Tel. :468-761-1130

AVNET Nortec AB
Solna, Sweden
Tel.: 468-629-1400

SWITZERLAND

Eljapex
Wettingen, Switzerland
Tel.: 011-41-56275-777

TAIWAN

Johnson Trading &
Engineering Co.
Taipei, Taiwan

Tel.: 886-273-31211

Synnex Technology
International Corp.
Taipei, Taiwan

Tel.: 886-2-506-3320
World Peace Industrial
Co,, Ltd.

Nankang, Taipei, Taiwan
Tel: 886-2-788-5200

UNITED KINGDOM

IDT

(European Headquarters/
No. Europe Reg. Office)
21 The Crescent
Leatherhead

Surrey, UK KT228DY
Tel.: 44-372-363-339/734

Avnet Access, Ltd.
Letchworth, Herfordshire,
UK

Tel.: 0462-480888

MicroCall, Ltd.
Thame Oxon, UK
Tel.: 44-844-261-939
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