Integrated Device Technology. Inc

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

CMOS STATIC RAMS

PRELIMINARY
IDT7174S

FEATURES:

High-speed address/access time
—Military: 45/55ns (max.)
—Commercial: 35/45ns (max.)
High-speed chip select access time
—Military: 25/30ns (max.)
— Commercial: 20/25ns (max.)
High-speed comparison time
— Military: 45/55ns (max.)
—Commercial: 37/45ns (max.)
Low-power operation
—IDT7174S
Active: 300mW (typ.)
Produced with advanced CEMOS™ high-performance
technology
Single 5V (£10%) power supply
Input and output directly TTL-compatible
Three-state output
Static operation: no clocks or refresh required
Standard 28-pin DIP (600 mil), 28-pin THINDIP (400 mil)
and 32-pin LCC
High-speed asynchronous RAM Clear on Pin 1
(Reset Cycle Time = 2 x Taa)
(Note: Some duty cycle limitations may apply)

e Match Output on Pin 26

Military product 100% screened to MIL-STD-883, Class B

DESCRIPTION:

The IDT7174 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. The IDT7174 can also be used
as an 8K x 8 high-speed static RAM. A single IDT7174 can
provide address comparison for 8K cache words as 21 bits of
address organized as 13 word cache address bits and 8 upper
address bits. Two IDT7174s can be combined to provide 29 bits
of address comparison, etc. The IDT7174 also provides a single
RAM clear control, which clears all words in the internal RAM
to zero when activated. This allows the tag bits for all locations
to be cleared at power-on or system reset, a requirement for
cache comparator systems.

The IDT7174 is fabricated using IDT’s high-performance,
high-reliability technology — CEMOS. Address access times as
fast as 35ns, chip select times of 20ns and comparison times of
37ns are available with maximum power consumption of 825mW.

All inputs and outputs of the IDT7174 are TTL-compatible
and the device operates from a single 5V supply. Fully static
asynchronous circuitry is used, requiring no clocks or refresh-
ing for operation.

The IDT7174 is packaged in either a 28-pin, 600 mil DIP; a
28-pin, 400 mil THINDIP, or a 32-pin leadless chip carrier,
providing high board level packing densities.

The IDT7174 Military grade Cache Comparator is 100% pro-
cessed in compliance to the test methods of MIL-STD-883,
Method 5004, making it ideally suited to military temperature
applications demanding the highest level of performance and
reliability.
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IDT7174S CMOS STATIC RAMS 64K (8K x 8-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
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TOP VIEW TOP VIEW
LOGIC SYMBOL PIN NAMES
— Ao A1z Address WE Write Enable
— A 1/04 }— 1/0,.4 Data Input/Output | OE Output Enable
1A /0, |— cs Chip Select GND Ground
— A3 1/04 oy
1o [— RESET Memory Reset Vee Power
1A ‘I MATCH Data/Memory Match (Open Drain)
— As 1/0g }—
— Ag 1/0g }—
— A, /07 |—
— Ag 1/0g |—
1% MATCH |—
— A
—a, RESET fo-
— A csp-
OE p-
WE [o-
SRD7174-004
ABSOLUTE MAXIMUM RATINGS(1) RECOMMENDED DC OPERATING CONDITIONS
SYMBOL RATING VALUE UNIT SYMBOL PARAMETER MIN. [ TYP. | MAX. | UNIT
Vieam ;irsmg\cilt\éog:lgg with _0.510 +7.0 v Vee Supply Voltage 4.5 5.0 55 "
d GND Supply Voltage 0 0 0 "
Ta Operating Temperature -55to +125 C Vi Input High Voltage 22 _ 6.0 v
Teias Temperature Under Bias -65to +135 °C Vie Input Low Voltage | ~0.5() — 0.8 v
Tsta Storage Temperature -65 to +150 °C NOTE:
Pr Power Dissipation 1.0 w 1.V, min = -3.0V for pulse width less than 20ns.
lout DC Output Current 50 mA
NOTE: RECOMMENDED OPERATING
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS TEMPERATURE AND SUPPLY VOLTAGE
may cause permanent damage to the device. This is a stress rating only and AMBIENT
functional operation of the device at these or any other conditions above those GRADE TEMPERATURE GND Vec
indicated in the operational sections of this specification is not implied. —
Exposure to absolute maximum rating conditions for extended periods may Military -56°C to +125°C ov 5.0V £10%
affect reliability. Commercial 0°C to +70°C ov 5.0V + 10%
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IDT7174S CMOS STATIC RAMS 64K (8K x 8-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS

VCC =5.0V + 10%, VLC =02V, VHC = Vcc -0.2v

IDT7174S
SYMBOL PARAMETER TEST CONDITIONS MIN. TYR®  MAX. UNIT
Hul Input Leakage Current Ve = Max.; Viy = GND to V, MIL. - - 10 A
[X] CcC = VIN cc COM'L. — — 5
Vce = Max. MIL. — — 10
| (@ dely
ol Output Leakage Current TS = Vi, Vour = GND to Veo COML. _ _ 5 uA
loL = 18mA MATCH MIL. — — 0.5 \
loL = 22mA MATCH COM'L. - — 0.5 \
VoL Output Low Voltage
loL = 10mA, Vg = Min. — — 0.5 \Y
loL = 8mA, Vg = Min. — — 0.4 \
I Ion = -4mA, Ve = Min. _ _
Vou Output High Voltage (Except Match) 24 \
NOTES:
1. Typical limits are at V¢ = 5.0V, +25°C ambient.
2. Data and match.
DC ELECTRICAL CHARACTERISTICS(12)
Vee = 5.0V +10%, Vi ¢ = 0.2V, Vyc = Vg - 0.2V
SYMBOL PARAMETER OWER 35ns 45ns S5ns
P COM'L. MIL. comL. MIL. COM'L. MIL. UNIT
Operating Power Supply Current
lce Output Open, Voo = Max. f = 0 S 110 — 110 125 - 125 mA
Dynamic Operating Current _ _
feca Output Open, V¢ = Max., f = f Max. s 150 140 150 145 mA
NOTES:
1. All values are maximum guaranteed values.
2. This device has no power down mode.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figs. 1,2, and 3
+5V +5V +5V
4800 48002 Ry
Dour Doyr MATCH
2550 30pF 2550 3; SpF* 30pF
SRD7174-005 SRD7174-006 SRD7165-007
Figure 1. Output Load Figure 2. Output Load Ry = 2000 (COM'L.)
(for tcLz toLz tenz tonz: =270Q) (MIL.)

*Including scope and jig

tows twn2)

Figure 3. Output Load for Match




IDT7174S CMOS STATIC RAMS 64K (8K x 8-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (V¢ = 5V * 10%, All Temperature Ranges)

svmBoL PARAMETER i, | e | e S, | nrs
READ CYCLE
the Read Cycle Time 35 — 45 — 55 — ns
taa Address Access Time — 35 — 45 — 55 ns
tacs Chip Select Access Time — 20 — 25 — 30 ns
tez Chip Select to Output in Low Z 0 — 0 — 0 — ns
tog Output Enable to Output Valid — 20 — 25 — 30 ns
toLz Output Enable to Output in Low 2 0 —_ 0 - 0 - ns
tohz Chip Select to Output in High 2 — 15 — 20 — 25 ns
tonz Output Disable to Output in High Z@ - 15 - 20 — 25 ns
ton Output Hold from Address Change 5 — 5 — 5 — ns
tpy Chip Select to Power Up Time? 0 — 0 — 0 — ns
tpp Chip Deselect to Power Down Time® — 35 — 45 — 55 ns
WRITE CYCLE
twe Write Cycle Time 35 — 45 - 55 — ns
tew Chip Select to End of Write 20 — 25 — 30 — ns
taw Address Valid to End of Write 30 — 40 — 50 — ns
tas Address Setup Time 0 —_ 0 — 0 — ns
twe Write Pulse Width 30 — 40 — 50 — ns
twr Write Recovery Time (CS, WE) 0 — 0 — 0 — ns
twhz Write Enable to Output in High Z(® — 15 — 20 — 25 ns
tow Data to Write Time Overlap 15 — 20 — 25 — ns
ton Data Hold From Write Time 2 — 2 —_ 2 — ns
tow Output Active from End of Write®® 5 — 5 — 5 — ns
MATCH
taom Addresss to Match Valid — 37 — 45 — 55 ns
tosm Chip Select to Match Valid — 20 — 25 — 30 ns
tesmml Chip Deselect to Match High — 20 — 25 — 30 ns
tpam Data Input to Match Valid — 28 — 35 — 45 ns
toEMHI OE Low to Match High — 25 — 35 — 45 ns
toem OE High to Match Valid — 25 — 35 — 45 ns
tWEMH! WE Low to Match High - 25 — 35 — 45 ns
twem WE High to Match Valid — 25 — 35 — 45 ns
trsmHI RESET Low to Match High — 25 — 35 — 45
tMHA Match Valid Hold From Address 5 — 5 — 5 — ns
tMHD Match Valid Hold From Data 5 — 5 — 5 — ns
RESET
taspw RESET Pulse Width® 65 — 80 — 100 — ns
trsre RESET High to WE Low 5 — 10 — 10 — ns
NOTES:

1. 0°C to +70°C temperature range only.
2. This parameter guaranteed but not tested.

3. Recommended duty cycle 10% maximum.
4. -55°C to +125°C temperature range only.
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IDT7174S CMOS STATIC RAMS 64K (8K x 8-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1(1)
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tac
X
taa
EANNANN N\ K 77777
le— tog — [ toy =
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77777,

tacs

(5)

Dout

= )

TIMING WAVEFORM OF READ CYCLE NO. 2(124)

e o
L— tenz®)
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ton—|

Dout

TIMING WAVEFORM OF READ CYCLE NO. 3(13.9)

cs
tacs +—>
~—to z O)—> touz
Dour
NOTES:
1. WE is High for Read Cycle.
2. Device is continuously selected, CS = Vi
3. Address valid prior to or coincident with CS transition low.
4. OE=V,
5. Transition is measured £200mV from steady state. This parameter is sampled and not 100% tested.
TIMING WAVEFORM OF WRITE CYCLE NO. 1(1)
- twe
ADDRESS X X
& ///F \
tcw «— typ®®
s \6) i
CHANNVNNN £/
taw -~ typ®
:‘IQ
WE L N
We AN\ \K £/
tonz(4,9) » e——twp(2) —
Dout
e—tpw —>t=tpH >
DIN vALID| Dy XOOXXX
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IDT7174S CMOS STATIC RAMS 64K (8K x 8-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 2(16)
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NOTES:

1. WE must be high during all address transitions.

2. A write occurs during the overlap (typ) or a low Cs.

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

4. During this period, I/0 pins are in the output state so that the input signals of opposite phase to the outputs must not be applied.

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

6. OE is continuously low (OE = V).

7. Doyr is the same phase of write data of this write cycle.

8. It CSis low during this period, I/0 pins are in the output state. Then the data input signals of opposite phase to the outputs must not be applied to them.
9. Transition is measured £200mV from steady state. This parameter is sampled and not 100% tested.
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IDT7174S CMOS STATIC RAMS 64K (8K x 8-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

CAPACITANCE (T4 = +25°C, f = 1.0MHz) TRUTH TABLE
SYMBOL PARAMETER() CONDITIONS | TYP. | UNIT WE | CS | OE |RESET |[MATCH| 1/0 FUNCTION
Cin Input Capacitance Vin =0V 5 pF X X X L H —_ Reset all bits to low
Cout Output Capacitance Vout =0V 7 pF X H X H H High Z | Deselect chip
NOTE: H L H H L Dy No Match
1. This parameter is sampled and not 100% tested. H L H H H Din Match
H L L H H Doyt | Read
L L X H H Dy | Write
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