DEVICES INCORPORATED

L7C174
8K x 8 Cache-Tag Static RAM

Q 8K x 8 CMOS Static RAM with 8-bit
Tag Comparison Logic

Q High Speed Address-to-MATCH
— 12 ns maximum

Q High Speed Flash Clear

Q High Speed Read Access Time
— 12 ns maximum

Q Low Power Operation
Active: 300 mW typical at 35 ns
Standby: 500 pW typical

Q Data Retention at 2 V for Battery
Backup Operation

Q Available 100% Screened to
MIL-STD-883, Class B

Q Plug Compatible with IDT7174,
IDT71B74, MK48H74
Q Package Styles Available:
® 28-pin Plastic DIP
¢ 28-pin Ceramic DIP
® 28-pin Plastic SOJ
¢ 32-pin Ceramic LCC

The L7C174 is a high-performance,
low power CMOS static RAM opti-
mized for use as the address tag
comparator in high speed cache
memory systems. One L7C174 can be
used to map 8K cache lines into a

1 megabyte address space by compar-
ing 20 address bits organized as
13-line address bits and 7-page
address bits.

The storage circuitry is organized as
8192 words by 8 bits per word and
includes an 8-bit data comparator
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This device is available in five speed
grades with maximum address-to-
MATCH times of 12 ns to 35 ns.
Operation is from a single +5 V power
supply with powm‘ consumption only
being 300 mWit pical) at 35 ns.
D1ss1pat10n dmps to 506 1}W (typical)

mal powe‘“*co ssumption, data may be
tained in irtactive storage with a
%ply voltage aslow as2 V.

The L7€%74 provides fully asynchro-
noug’ itmclocked) operation with

wmatchlng access and cycle times. An

agiive low Chip Enable and Output
Enable along with a three state 1/0O
bus simplify the connection of several
chips for increased storage capacity.
Wide tag addresses are easily accom-
modated by paralleling devices and
Wire-ORing the MATCH outputs. A
low on the MATCH output indicates a
data mismatch.

Memory locations are specified on
address pins Ao through A12 with
functions defined in the Truth Table.

During CLEAR, the state of the 1/0
pins remain completely defined by the
WE, CE, and OE control inputs. Data
In has the same polarity as Data Out.

Latchup and static discharge protec-
tion are provided on-chip. The
L7C174 can withstand an injection
current of up to 200 mA on any pin
without damage.
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L7C174

DEVICES INCORPORATED

8K x 8 Cache-Tag Static RAM

WE | CE | OE | CLEAR | MATCH | I/O FUNCTION
X X X L H — Reset all bits to low Storage temperature ................cccooiii —65°C to +150°C
X H X H H High-Z | Deselect chip Operating ambient temperature........................... —-55°C to +125°C
Vce supply voltage with
H L H H L D No MATCH respectto ground ...........ccoooiiiiii -05Vtio+7.0V
H L H H H DN MATCH Input signal with respect to ground ..................... -30Vto+7.0V
H L L H H Dout | Read Signal applied to high
impedance output -3.0Vio+7.0V
L L X H H DN | Write Qutput current into low outputs .................. . S 25 mA
X = Don't Care; L = ViL; H = VIH Latchup current ... > 200 mA

Mode

Active Operation, Industrial
Active Operation, Military

Data Retention, Industrial
Data Retention, Military

Active Operation, Commercial

Data Retention, Commercial

Temperature Range (Ambient) Surply Voliag
0°Cto +70°C
—40°C to +85°C
-55°Cto +125°C

0°Cto +70°C

—40 Cto +85°C

20\WK\Vcc<bhbbv

L7C174

Symbol Parameter Test Condltlsn““““\\\ Min Typ | Max | Unit
VOH Output High Voltage (Note 11) | Vcc = 4»5}7 |OH = —4\(n\ (aII 2.4 \'
VoL Output Low Voltage (Note 11) | loL = m FnA (all except MA:I'C\:H pin) 04| V
Tl 218, b\@%\MATCH_mn 04| Vv
VIH ‘ 2.2 Vcec | V

+0.3
ViL -3.0 08| V
lix o \G\Fb\:m‘tﬂ“; VIN < Vee -10 +10 | pA
loz \ ‘_g‘iround < Vour < Vce, OE = Vcc (except MATCH pin) -10 +10 | pA
lccs | <C Currem (Note 8) 100 | 500 | pA
Icca \\ §\Vcc Current, Dagta‘ERetentlon Vcc = 3.0 V (Notes 9, 10) 10 | 200 | pA
CIN \I\ AUt Capacita{’;\cge"'S Ambient Temp = 25°C,Vcc =5.0 V 5| pF
Cout Olhb‘u*t:as;\pamtance Test Frequency = 1 MHz (Note 10) 7| pF
L7C174-
Symbol Parameter Test Condition 35 25 20 15 12 | Unit
Icct Vcce Current, Active (Note 6) 90 115 140 | 165 | 195 | mA
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8K x 8 Cache-Tag Static RAM

L7C174—
35 25 20 15 12
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tavav MATCH Cycle Time 35 25 20 15 12
tavmy Address Valid to MATCH Valid 30
taxmx Address Change to MATCH Change 3 3
tcmy Chip Enable Low to MATCH Valid 20
tcHMH Chip Enable High to MATCH High 3 3
toLmH Output Enable Low to MATCH High 3 3
twimH Write Enable Low to MATCH High 3 3
tcimi | CLEAR Low to MATCH High 0 | 25 | 0
tovmy Data Valid to MATCH Valid
toxmx Data Change to MATCH Change 0 0 0 0
tolcL CLEAR Cycle Time 65 | 45 35 30
tcicH | CLEAR Pulse Width 20% 15 12 12
toLix CLEAR Low to Inputs Don't Care 0 0
CLEAR Low to Inputs Recognized
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L7C174
DEVICES INCORPORATED 8K x 8 Cache-Tag Static RAM
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L7C174—
35 25 20 15 12

Symbol Parameter Min | Max | Min | Max | Min | Max [ Min | Max | Min | Max
tavav Read Cycle Time 35 25 20 15 12

tavav Address Valid to Output Valid (Notes 13, 14) 35 25 20 15 12
taxax | Address Change to Output Change 3 3 Tas

tcLav Chip Enable Low to Output Valid (Notes 13, 15) 15 8
tcLaz Chip Enable Low to Output Low Z (Notes 20, 21) 3 3

tcHaz Chip Enable High to Output High Z (Notes 20, 21) 15 5
toLav Output Enable Low to Output Valid 15 6
toLaz Output Enable Low to Output Low Z (Notes 20, 21) 0 0

toHaz Output Enable High to Output High Z (Notes 20, 21) 12 5

tcHvL Chip Enable High to Data Retention (Note 10) o] 0 0 0

ADDRESS #
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DATA OUT PREVIOUS DATA VALID OOOOOTK T DATA VALID

taxax i .

toHaz—
RS ‘ &
T NS : L tonaz —=1 ey
BiGH WIPEDANCE r—r—r—r——r IMPEDANCE
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e
rrirs
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vce N 45V 45V H£ S0y
tcHvL l=— tAvAV
CE 7777777 H# v AN / ViH RO NN NNNNNNNANNY
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ECEET L7C174
DEVICES INCORPORATED 8K x 8 Cache-Tag Static RAM

L7C174—
35 25 20 15 12

Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tavav Write Cycle Time 25 20 20 15 12
tcLEW Chip Enable Low to End of Write Cycle 25 15 15 10
tavew Address Valid to Beginning of Write Cycle 0 0 0 0
tAvEW Address Valid to End of Write Cycle 25 15 15 10
tEWAX End of Write Cycle to Address Change 0 0 0‘

twLEW Write Enable Low to End of Write Cycle 20

tDvEW Data Valid to End of Write Cycle 15

tEWDX End of Write Cycle to Data Change 0

twHaz Write Enable High to Output Low Z (Notes 20, 21) o] 0 0

Write Enable Low to Output High Z (Notes 20, 21)
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L7C174

DEVICES INCORPORATED

8K x 8 Cache-Tag Static RAM

1. Maximum Ratings indicate stress specifi-
cations only. Functional operation of these
products at values beyond those indicated
in the Operating Conditions table is not
implied. Exposure to maximum rating con-
ditions for extended periods may affect re-
liability of the tested device.

2. The products described by this specifica-
tion include internal circuitry designed to
protect the chip from damaging substrate
injection currents and accumulations of
static charge. Nevertheless, conventional
precautions should be observed during
storage, handling, and use of these circuits
in order to avoid exposure to excessive elec-
trical stress values.

3. This product provides hard clamping of
transient undershoot. Input levels below
ground will be clamped beginning at-0.6 V.
A current in excess of 100 mA is required to
reach 2.0 V. The device can withstand in-
definite operation with inputs as low as -3 V
subject only to power dissipation and bond
wire fusing constraints.

4. Duration of the output short circuit
should not exceed 30 seconds.

5. A series of normalized curves is available
to supply the designer with typical DC and
AC parametricinformation for Logic Devices
Static RAMs. These curves may be used to
determine device characteristics at various
temperatures and voltage levels.

6. Tested with all address and data inputs
changlng at the maximum cycle rate. The,_.
device is cont1nuously enabled for writi
i.e.,, CE £ ViL, WE < VIL. Input pulse le >
are 0 to3.0V.

N
K

et

7. Tested with outputs open and all addréss="

and data inputs changing at th@m x1m ys o R
read cycle rate. The devic

vee never élrop below 2 O\V 3 CE traist be
>Vce - Q 2y All other 1nput’: must meet
VIN > VC\\_ =02V or VIN <~D %V to ensure
full power‘:slo For low power version (if
applicable), this \\qu\uemen* applies only to
CE and WE; theteare nessstrictions on data
and address.

10. These parameters are guaranteed but
not 100% tested.

11. Test conditions assume input transition
times of less than 3 ns, reference levels of
1.5V, output loading for specified IOL and

‘a\hljh imige

IoH plus 30 pF (Figs. 1a and 1c), and input
pulse levels of 0 to 3.0 V (Fig. 2).

12. Each parameter is shown asa minimum
or maximum value. Input requirements are
specified from the point of view of the exter-
nal system driving the chip. For example,
tAVEW is specified as a minimum since the
external system must supply at least that
much time to meet the worst-case require-
ments of all parts. Responses from the inter-
nal circuitry are specified from the point of
view of the device. Access time, for ex-
ample, is specified as a maximum since
worst-case operation of any device always
provides data within that time.

13. WE is high for the read cycle.

14. The chip is continuously selected (CE
low).

15. All address lines are valid priog
coincident-with the CE transltlon_ 5 aetive.

16. The internal write cycle of
is defined by the overlap of CE
WE low. All three signals must be
initiate a write. Any signal can termi
write by going inactive.
and control input settk

should be referenced o] this 51gnal that be-
comes actlve lastaor\becon ive fizst

17. If WE g@és ]b\h\ bel re” \:‘r ‘npe‘m:a nt
with the'latter of CE gcﬁg\ctlve :the shitput
remalns léh a high 1mpea§m<\e states”

18. If § C\E ‘Foes inactive before\: or concurrent
wqh WE g\ngg high, the Du,tput remains in

19. quexup\ﬁc@ml.cﬁz to Icc1 occurs as a
resﬂlt af. kof the following conditions:

s

“&\ T}*anslhon on any address line (CE

ross™,

3 d Transition on any data line (CE, and WE

active).

3
active).

The device automatically powers down
from Icc1 to Icc2 after tPD has elapsed from
any of the prior conditions. This means that
power dissipation is dependent on only
cycle rate, and is not on Chip Select pulse
width.

20. At any given temperature and voltage
condition, output disable time is less than
output enable time for any given device.

21. Transition is measured +200 mV from
steady state voltage with specified loading
in Fig. 1b. This parameter is sampled and
not 100% tested.
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22. All address timings are referenced from
the last valid address line to the first transi-
tioning address line.

23. CE or WE must be inactive during ad-
dress transitions.

24. This productisaveryhighspeed device
and care must be taken during testing in
order to realize valid.{est information. In-
adequate attentiop”tesetups and proce-
dures can cause 3d part to be rejected as
faulty. Longst inducgdnce leads that
cause supply bdunce mﬁst%)e avoided by
bringingil ane’ gi‘ound plenes di-

; T ct@‘r fingers 01 pF

S, R1 480Q
& ANV
l Rz
INCLUDING 30 pF
JIG AND 255Q
SCOPE

R1 480Q
+5V O AW
OUTPUT © i
INCLUDING 5 pF Re
JIG AND 255Q
SCOPE

R1 200Q
+5V O AW

L7C174 O

MATCH

PIN
INCLUDING == 30pF
JIG AND
SCOPE

+3.0 V. |

10%
GND

<3 ns
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L7C174

DEVICE:

w

INCORPORATED

8K x 8 Cache-Tag Static RAM

28-pin — 0.3" wide

28-pin — 0.6" wide

e G174¢ >g12

CLEAR []1  28[] Vco CLEAR []4 ]
Az []2 270 WE Az 2 ]
A7 []3 26[] MATCH A7 []3 ]
As []4 25[] As As []4 :|
As []5 24[1 As As []5 11 4
A4 [l  23[]1 A1 A1 []e <]t
As [17 =220 CE Az 07 ]
Az []8 21[] Ato Az []8 11 A
A1 o9 20[] CE A1 [Jo %
Ao [J10  19[1 vo7 Ao [§10
oo 011 18 1os d'h 1
o1 Q12 17 1os 2 1
oz 13 181 10 01z ]
GND [J14 15[ 103 O ]
e &
Plastic DIP Cerashic'DIP \\ N, “Plsistic DIP Ceramic DIP
Speed (P10) 4cd) VY (P9) (C6)
25 ns L7C174PC25 . L., ) L7C174NC25 —
20 ns L7C174PC20 ‘\J_‘..~7“C17\4\%\8Q““ . L7C174NC20 L7C1741C20
15 ns L7C174PC15 L7‘OQ‘1\140 B s L7C174NC15 L7C1741C15
12 ns L7C174PC12 L7C174NC12 L7C1741C12

25 ns
20 ns
15 ns

L7C174NI25
L7C174NI20
L7C174NI15
L7C174NI12

25 ns
20 ns
15 ns

L7C174CM25
L7C174CM20
L7C174CM15

L7C174IM25
L7C174IM20
L7C174IM15

25 ns
20 ns
15 ns

L7C174CMB25
L7C174CMB20
L7C174CMB15

L7C174IMB25
L7C174IMB20
L7C174IMB15
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DEVICES INCORPORATED 8K x 8 Cache-Tag Static RAM
28-pin — 0.3" wide 32-pin
2 5
CLEAR {1 28 |2 vco Loaldo Sk
Atz 2 27 |2 WE <<loz=>I2=
A7 ]3 26 |1 MATCH N 50 51
As []4 25 [ As As i
As 15 24 3 A9
A4 []6 23 [ A1
A3 |7 22 |0 OE
A2 []8 21 |3 A1to
A1 ]9 20 | CE
Ao 10 19 [ 1/O7
/0o {11 18 |1 I/Os
o1 12 17 |2 1Os
/02 =13 18 |3 lOa
GND {14 15 [ 1/Os
Plastic SOJ
(W2)

L7C174WG35

25ns L7C174WC25 ; —

20 ns L7C174WC20  { § L7C174KC20
15 ns L7C174WC15 1§ § - L7C174KG15
12 ns L7C174AWG12w, % % q¢ L7C174KG12

L
35ns L7C1§\7 \
25 ns L7C174WI2
20 ns < L78174Wi20
15 ns LAC 7AW §"
S TN d ‘\\\\“\w
12 ns LZ«AYA@_\\%\

L7C174KM25
L7C174KM20
L7C174KM15

25 ns L7C174KMB25

20 ns L7C174KMB20
15 ns L7C174KMB15

Special Architecture Static RAMs
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