Integrated Device Technology, Inc.

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

IDT71B74

FEATURES:

* High-speed address to MATCH comparison time
— Commercial: 8/10/12/15/20ns (max.)
* High-speed address access time
— Commercial: 8/10/12/15/20ns (max.)
* High-speed chip select access time
— Commercial: 6/7/8/10ns (max.)
Power-ON Reset Capability
* Low power consumption
— 830mW (typ.) for 12ns parts
— 880mW (typ.) for 10ns parts
— 920mW (typ.) for 8ns parts
Produced with advanced BiCMOS high-performance
technology
Input and output directly TTL-compatible
Standard 28-pin plastic DIP and 28-pin SOJ (300 mil)

DESCRIPTION:

The IDT71B74 is a high-speed cache address comparator
subsystem consisting of a 65,536-bit static RAM organized as
8K x 8 and an 8-bit comparator. A single IDT71B74 can map
8K cache words into a 2 megabyte address space by usingthe
21 bits of address organized with the 13 LSBs for the cache
address bits and the 8 higher bits for cache data bits. Two
IDT71B74s can be combined to provide 29 bits of address
comparison, etc. The IDT71B74 also provides a single RAM
clearcontrol, which clears all words in the internal RAM to zero
when activated. This allows the tag bits for all iocations to be
cleared at power-on or system-reset, a requirement for cache
comparator systems. The IDT71B74 can also be used as a
resettable 8K x 8 high-speed static RAM.

The IDT71B74 is fabricated using IDT’s high-performance,
high-reliability BICMOS technology. Address accesstimesas
fast as 8ns, chip select times of 6ns and address-to-match
times of 8ns are available.

The MATCH pin of several IDT71B74s can be wired-ORed
together to provide enabling or acknowledging signals to the
data cache or processor, thus eliminating logic delays and
increasing system throughput.
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IDT71B74

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

PIN CONFIGURATION

RESET _ |1 N~ 28 | © Vco
Az J]2 27 |- WE
A7 |3 26 | MATCH
As |4 25 | As
As 7|5 p2g-2 24| As
As “|e S028-5 23| Asq
Az |7 2| OE
Az |8 21| Ao
Al 7|9 20|~ CS
Ao |10 19| _1/O7
/0o —{ 11 18 I/Os
I/O1 | 12 17 |_1/Os
/02 ~] 13 61 1/04
GND |14 151 1/03
3013 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE("2 ABSOLUTE MAXIMUM RATINGS("
WE | CS | OE | RESET | MATCH| /O Function Symbol Rating Com’l. Unit
X {X| X L HIGH | — [Reset ali bits to LOW vTerm®| 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 Oto +70 °C
H L H H HIGH DIN MATCH TBlAs Temperature Under Bias =55 to +125 °C
H L L H HIGH |Dout Read TstG Storage Temperature ~55 to +125 °C
L L X H HIGH | DIN Write PT Power Dissipation 1.0 w
NOTES: 3013 b1 01 lout DC Output Current 50 mA
1. H=ViH, L=V, X =DONT CARE NOTES: 3013 tbl 03
2. HIGH = High-Z (pulled up by an extemal 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.
. . 2. VTERM must not exceed Vce + 0.5V,
Pin Names Description
Ao—12 Address
1/00-7 Data Input/Output
— il CAPACITANCE
Ccs Chip Select (TA = +25°C, f = 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 VouT = 3dV 7 | pF
OE Output Enable NOTE: 3013 161 04
GND Ground 1. This parameter is determined by device characterization, but is not
production tested.
Vee Power
3013 tbl 02
141 2
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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 Vcc
Vee Supply Voltage 45 |50 | 55| V Commercial 0°C to +70°C oV 5V +10%
GND Supply Voltage 0 0 0 A 3013 tl 06
ViH input HIGH Voltage!V| 22 | — | 8.0@| v
VIHR RESET Input Voltage | 25@ | — | 60 | Vv
VIL Input LOW Voltage | -05@ | — | 08 | v

NOTES: 3013 tbl 05

1. Allinputs except RESET.

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

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

3. Vi {min.) =~1.5V for pulse width less than 10ns, ance per cycle.

4. VTERM must not exceed Vcc + 0.5V.

DC ELECTRICAL CHARACTERISTICS!"

(Vec =5.0V £ 10%, VLC = 0.2V, VHC = Vcc - 0.2V)

Symbol Parameter 71B74S8 | 71B74S10 | 71B74S12 | 71B74S15 | 71B74520 | Unit

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

NOTES: 3013 tol 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
il Input Leakage Current Vcc = Max., VIN = GND to Ve — 5 HA
Lol Output Leakage Current vVce = Max., CS = Vi, — 5 HA
Vout = GND to Vce
VoL Output LOW Voltage oL = 22mA MATCH — 0.5 \
loL = 18mA MATCH — 04
loL = 10mA, Vce = Min. (Except MATCH) — 0.5
loL = 8mA, Vcc = Min. (Except MATCH) — 0.4
VoH Output HIGH Voltage loH = —4mA, Vce = Min. (Except MATCH) 2.4 — \'/
3013 tbl 08
AC TEST CONDITIONS oy
Input Pulse Levels GND to 3.0V .
Input Rise/Fall Times 3ns 500
Input Timing Reference Levels 1.5V
DATAour - —0
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
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IDT71B74

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

7+ 5V
6L |
ATADM 5 4800
(Typical, ns) DATAoOUT ﬁ
4 —
2550 5pF*
34— .
2 . —
1= 3013 drw 05
*Incl d jig.
| [ { | [ | A | | ncludes scope and jig
T T T T 1T
820 40 60 80 100 120140 160 180 200 Figure 2. AC Test Load
CAPACITANCE (pF) 3013 drw 04 (for tcLz, tovz, tehz, tonz, tow, twHz)
Figure 1A. Lumped Capacitive Load
Typical Derating Curve
74
64—
ATAA
5V (Typical, ns) ®
44
RL 31
MATCH O 21
{1 ——
RL = 2000 (COM'L.) A i i i i i i i i i
=270Q (MIL.) 3013 drw 06
820 40 60 80 100 120 140 160 180 200
Figure 3. AC Test Load for MATCH CAPACITANCE (pF)
3013 drw 07
Figure 3A. Lumped Capacitive Load
Typical Derating Curve
DATA a—%¢ D00 | DATA
ADDR e T » ADDR
i3 8l 7L LOGIC 1 L L P |,
/ /A8 B A® A8
y A17-A24 g A25-A31 Y ¥ ¥ 1
80486 MAIN
5V, 32-BIT '81\853;4 '8}\@&74 IDT71256 | 256 | 256 | 256 MEMORY
MICROPROCESSOR Ad-Ate - - CACHE-
TAG TAG DATA
RAM RAM RAM
(@) -
RS CLEAR
[ RDY T _MATCH | MATCH
Y Y
— CACHE READ/WRITE
MEMORY READ/WRITE

NOTES:

CONTROL LOGIC

— MAIN MEMORY READ/WRITE

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

3013 drw 08
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

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

71B74S8 71B74S10 71B74812 | 71B74815 71874520
Symbol Parameter Min. l Max.| Min. | Max.| Min. | Max.| Min. | Max.| Min. | Max. | Unit
Read Cycle
tRC Read Cycle Time 8 — 10 — 12 —_ 15 —_ 20 — ns
taa Address Access Time — 8 — 10 — 12 — 15 — 20 ns
tacs Chip Select Access Time — 6 — — 8 - — 10 ns
terzM 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
tenzM Chip Select to Output in High-Z — 4 — 5 — 5 — 7 — 8 ns
tonz(" Output Disable to Output in High-Z — 4 — 4 — — 5 — 8 ns
toH Output Hold from Address Change 3 — 3 - 3 — 3 —_ 3 — ns
NOTE: 3013 bl 10
1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
TIMING WAVEFORM OF READ CYCLE NO. 1"
- tRC -
/
ADDRESS N
- tAA > toH —»
% AN £/
- toE - (5)
torz ® re—— tOHZ -
5 \\\\\x L1
- tacs
[—————— {CLzZ G . '(CHZ(S) -
DATAoUT ( DATAOUT VALID )<XX>—
3013 drw 09
TIMING WAVEFORM OF READ CYCLE NO. 2 (1:2:4)
[ tRC >
ADDRESS X
- tAA
-t toH [¢——10OH
DATAouT DATAouT VALID
NOTES: 3013 drw 10
1. WEis HIGH for Read cycle. _
2. Device is continuously selected, CS is LOW.
3. Address valid prior to or coincident with CS transition LOW; otherwise 1A is the limiting parameter.
4. OE s continuously active, OE is LOW.
5. Transition is measured +200mV from steady state.
141 5
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1IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

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

71B74S8 71B74S10 | 71B74512 | 71B74S15 | 71B74520
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
tow Chip Select to End of Write 7 — 8 — 9 — 10 — 15 — ns
taw Address Valid to End of Write 7 — 8 — 9 — 10 — 15 — ns
tas Address Set-up Time 0 — 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
twhz(") Write Enable to Output in High-Z — 5 — 5 — 5 — 5 — 5 ns
tow Data Valid to End of Write 5 - 5 —_ 6 — 8 — 10 — ns
tDH Data Hold from Write Time 0 - 0 — 0 — 0 — — ns
tow(" Output Active from End of Write 2 — 2 — 2 — 2 — 2 — | ns
NOTE: 3013tbl 11

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.

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

twc

ADDRESS p
SETITANLRRRRRRANY Y14 IIIIIIIID.

;

7 | N

NTY

taw ™  tWR (3L
[e——— tAS ——— ] - o
WE X ya
twp (2) —_—
tWHZ &9 — lt— l———— tow (9 —
A T O O W O . . . Y
DATAOUT 777777177777
(4.9) lt— tDW ——— >t~ { DH ———]
—— tOHZ Y ]
DATAIN DATA VALID
NOTES: 3013 drw 11
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/O 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. OEis continuously HIGH, OE 2 ViH. If during the WE controlled write cycle the OE is LOW, twp must be greater or equal to twHz + tow to allow the I/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.
- DATAouT is never enabled, therefore the output is in High-Z state during the entire write cycle.

- twnizis notincluded it OE remains HIGH during the write cycle. If OE is LOW during the Write Enabled write cycle then twizmust be added to twp and tow.
9. Transition is measured +200mV from steady state.

o0~
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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)(!+ ©)

twc —

ADDRESS X X
ot WL\ \\ [y

() e twr () —»
. —\ % tew
Cs N

/
taw

ANE]

f— tAS ——— &

WE /
—- twv—az‘?’\'« - tow @ — |

m 3NN NNVVNN TN
AN 777777777777
j/-—-t DW —»—fs——— tpH — =
DATAIN { DATA VALID )
3013 drw 12

NOTES:
1. WE, C3 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 eartier of CS or WE going HIGH to the end of the write cycle.
4. During this period, I/O 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. OEis 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 I/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 twe. For a CS controlled write cycle, OE may be LOW with no degradation to tcw timing.
DATAouT is never enabled, therefore the output is in High-Z state during the entire write cycle.

twhzis not included if OE remains HIGH during the write cycle. If OE is LOW during the Write Enabled write cycle then twnzmust be added to twe and tcw.
Transition is measured +200mV from steady state.

©w~

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

71B74S8 71B74S10 71B74812 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
tesmr™ Chip Select to MATCH HIGH — 7 — 8 — 8 — 8 — 8 ns
toam Data Input to MATCH Valid - 7 — 8 — 10 — 12 — 12 ns
toemHi™ | OE LOW to MATCH HIGH — 7 — 8 — |10 | — (110 | — |10 | ns
twemHi | WE LOW to MATCH HIGH — 7 — 8 — |10 | — [ 10 | — | 10 | ns
trsmH() | RESET LOW to MATCH HIGH — 8 — |10} — |10 | — |12 | — | 15 | ns
tMHA MATCH Valid Hold From Address 2 — 2 — 2 — 2 — 2 — ns
tMHD MATCH Valid Hold From Data 2 — 2 — 2 - 2 —_ 2 —_ ns

NOTE: 3013 bl 12

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

14.1 7
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

MATCH TIMING(")

ADDRESS {
tADM >

——— {CSM ———

% AN
o ///1I/111/
W L7777

tMHA ——————

@)
tCSMHI "——»

toemH @

t &)
WEMHI " ———»»

RESET
tRsMui @
DATA VALID READ DATA 3—L VAL'SA%TCHW: _______________
tDAM | | tMHD -
MATCH
MATCH \( MATCH VALID )’
NO MATCH
3013 drw 13
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. | Max.| Min. [ Max.| Min. | Max.| Min. | Max.| Min. | Max. | Unit

Reset Cycle

trspw!!) | Reset Pulse Width 30| —| 3 — |3 | —| 40| — | 45 | — | ns
tWERS WE HIGH to Reset HIGH 5 —_ 5 — 5 — 5 — 5 — | ns
tRSRC Reset HIGH to WE LOW 25 | — 25 | — 1 25| — | 3| — ] 3 | — | ns
trors'® | Power On Reset W00 — | 100 — | 100 | — | 120 — | 120 — | ns

NOTES: 30131l 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.

RESET TIMING . >
RESET 7£
WE /////////////////////////7{‘« o]
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

POWER ON RESET TIMING

tPORS ——»

RESET 7£

w 22T ] =

3013 drw 15
5V
iDT71B74 IDT71B74
RESET 1KQ ~ 10KQ RESET
| :
CMOS GATE BIPOLAR GATE
3013 drw 16 3013drw 17
Driving the RESET pin with CMOS logic. Driving the RESET pin with bipolar logic.
Figure 5.
ORDERING INFORMATION
IDT 71B74 S XX X X
Device Power  Speed Package Process/
Type Temperature
Range
|——| Blank Commercial (0°C to +70°C)
TP Plastic DIP (300 mil) (P28-2)
Y SOJ (Small Outline IC, J-bend) (SO28-5)
8 Commercial Only, SOJ Only
10 Commercial Only Speed |
12 Commercial Only peedin ns
15 Commercial Only
20 Commercial Only 3013 drw 18
14.1 9
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PACKAGE DIAGRAM OUTLINES
PLASTC DIP (Continued)
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PACKAGE DIAGRAM OUTLINES
PLASTIC DIP (Continued)

REVBOMS
DoN_ [ mev] DESCRIPON | _OATE | APPROVED
27652 | 04 | WEDRAW TU JEDEC FORMAT ||

wef | 2
§ [__JEDEC VARWION "
N
! - !
L MN T NOM [Mx]E
A5 | - |
A[05 | - |03
M| 120 | 1% |.150
D | 1345 [ 1365 [ 1.365 [ 34
E |30 | 3d [325 | B
£1] 275 | 285 [ 285 |35
B30 | - [
€[00 | - |00
L1120 |13 [.1%0
N 28

NOTES:

ALL DIVENSIONING AND TOLERANCNG CONFDRM TO ANS! Y14.5M-1982
DATUMS [SA=] AND [=B=] TO BE DETERMINED AT DATUM PLANE [TA)
DIMENSIONS D AND £1 ARE TO BE DETERMINED AT DATUM PLANE [ZH-]

DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH, PROTRUSIONS AND GATE BURRS SHALL NOT EXCEED .010 PER SIOE

DIMENSION £1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSIONS. INTERLEAD
FLASH OR PROTRUSIONS SHALL NOT EXCEEED .010 PER SIOE

DETAL OF PIN 1 IDENTIFIER IS OPTIONAL BUT NUST BE LOCATED WITHIN
THE ZONE INDICATED

LEAD WAOTH DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION (S .010 MAXIMUM TOTAL PER LEAD

DIMENSION E IS MEASURED ON THE QUTSIDE SURFACE OF THE LEADS AT THE GAGE
OF .015 BELOW DATUN PLANE

9 AL DIMENSIONS ARE IN INCHES

B B B P BBPP-

Intagratsd Dewics Technalogy, Ime.
2078 Bander Guy, Senie Oars, CA 90084
PHONE {300) TI7-018

FAN (408) M3—0074  TWS WIO-33-200

10 THIS QUTLINE CONFORMS TO JEDEC PUBLICATION 85 REGISTRATION MO-085,
VARWTION AH

DATE | NME

300" BOOY WOTH POIP
.100°_PICH

WIE | CRANNG W WV
C l PSC-4018 |O4
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PACKAGE DIAGRAM OUTLINES
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PACKAGE DIAGRAM OUTLINES
S0J (Continued)

REVIEIDNR
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JEDEC VARWTION w || JEDEC vARMATION "
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P13z [.370 || 362 | 370
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X 1018 T.0256 | 018 [.026
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