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LOGIC DEVICES INC
8K x 8 Cache-Tag Static RAM

DEVICES INCORPORATED

L7C174

FEATURES ]

| DESCRIPTION

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

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

Q High Speed Flash Clear

0 High Speed Read Access Time
— 12 ns maximum

0 Low Power Operation
Active: 320 mW typical at 35 ns
Standby: 500 uW typical

0 Data Retention at 2 V for Battery
Backup Operation

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

U Plug Compatible with IDT7174,
IDT71B74, MK48H74

O Package Styles Available:
¢ 28-pin Plastic DIP
* 28-pin CerDIP
¢ 28-pin 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
with MATCH output. The 8-bit data
is input/output on shared I/0 pins
and comparison is performed between
8-bit incoming data and accessed
memory locations. Also provided is a
high speed CLEAR control which
clears all memory locations to zero
when activated. This allows all
address tag bits to be cleared when
powering on or when flushing the
cache.
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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 power consumption only
being 320 mW (typical) at 35 ns.
Dissipation drops to 0.5 mW (typical)
when the memory is deselected
(Enable is high).

The L7C174 consumes only 30 pW
(typical) at 3 V allowing effective
battery backup operation. For mini-
mal power consumption, data may be
retained in inactive storage with a
supply voltage aslow as 2 V.

The L7C174 provides fully asynchro-
nous (unclocked) operation with
matching access and cycle times. An
active low Chip Enable and Output
Enable along with a three state /O
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/O
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

LOGIC DEVICES INC 8K x 8 Cache-Tag Static RAM
WE | CE | OE | CLEAR | MATCH | O | FUNCTION 5 impaired (Notes 1,2)
X X X L H — Raset all bits to low —65°C to +150°C
X |H]X H H High-Z| Deselect chip Operating ambient temperature........ -55°C to +126°C
H|L|[H H L Div | No MATCH Vcc supply voltage with
H|L|H H H Din | MATCH respectto ground ..........cceevinennnnen -05Vtio+70V
Hluoiu H H Dour | Read Input signal with respect to ground .... -3.0Vto +7.0V
Ll x H H Dn | Write Signal applied to high
X = Dont Gare: L = ViL; H = Vir impedance output .......cccoev e -3.0Vto+7.0V
Output current into low outputs ......cccoevveeernn. 25 mA
Latchup current ... > 200 mA
OpERATING CONDITIONS  To meet specified electrical and switching characteristics . _
Mode Temperature Range (Ambient) Supply Voitage
Active Operation, Commercial 0°C to +70°C 45V<Vccs55V
Active Operation, Military —55°C to +126°C 45V<Vcc<585V
Data Retention, Commercial 0°C to +70°C 20V<Vec<55V
Data Retention, Military -55°C to +125°C 20V<Vec<b5V

ELECTRICAL CHARACTERISTICS * Over Operating Conditions (Note 5)

L7C174

Symbol Parameter Test Condition Min | Typ | Max |Unit
VoH Output High Voltage (Note 11) | Vcc = 4.5 V, IoH = —4.0 mA (ali except MATCH pin) 2.4 \
VoL Output Low Voltage (Note 11) | loL = 8.0 mA (all except MATCH pin) 04| V
loL = 18.0 mA (MATCH pin) 04| V
ViH input High Voltage 22 vec| V

+0.3
ViL Input Low Voltage (Note 3) -3.0 08| Vv
Iix Input Leakage Current Ground < VIN € VcC -10 +10 | pA
loz Output Leakage Current Ground < VouT < Vcc, OE = VCC (except MATCH pin) -10 +10 | pA
icca Vce Current, CMOS Standby | (Note 8) 100 | 500 | yA
lcca Vvce Current, Data Retention | Vcc = 3.0 V (Note 9) 10 | 250 | pA
CIN Input Capacitance Ambient Temp = 25°C, VcCc = 5.0 V 5 pF
CouT | Output Capacitance Test Frequency = 1 MHz (Note 10) 7| pF
L7C174-
Symbol Parameter Test Condition 35 25 20 15 12 Unit
lcet Vcc Current, Active {Note 6) 110 | 150 | 185 | 240 | 275 mA

Memory Products
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 SWITCHING CHARACTERISTICS OverOperatingflangs =~ . : |

MATCH anp CLEAR:CvcLE: Notes 5;11; 12,2223, 24 (ns)
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 22 20 15 12
taxmx Address Change to MATCH Change 3 3 3 3 3
tolmy Chip Enable Low to MATCH Valid 20 15 10 10 8
tCHMH Chip Enable High to MATCH High 3 3 3 3 3
toLmH Output Enabie Low to MATCH High 3 3 3 3 3
twimH Write Enable Low to MATCH High 3 3 3 3 3
toLMH CLEAR Low to MATCH High 0 25 0 20 0 15 0 12 0 10
tovmy Data Valid to MATCH Valid ' 20 15 15 13 10
toxmx Data Change to MATCH Change 0 0 0 0 0
tceL CLEAR Cycle Time 65 55 45 35
toLeH CLEAR Pulse Width 20 15 15 12 12
toLix CLEAR Low to Inputs Don't Care 0 0 o] 0 0
toLR CLEAR Low to Inputs Recognized 70 60 50 50 45
MATCH CvcLe Note 19
o tavav . tAXMX
ADDRESS * *
tavmv
CAN ook ¥
toumy LCHMH ———n]
OE LS
tOLMH —
WE LSS 5{5
tWLMH
CLEAR
tcLMH
DATA VALID READ DATA-OUT VALID MATCH DATA-IN } ________________
Tovmy | tDxXMX
MATCH k4 MATCH VALID )4
CLEAR CycLe Note 25
toLoL
tcuR
(=—tCLCH
CLEAR
toLix
OF, WE XXX XXX XX XK A ORI
tru
lcc N\

Memory Products
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DEVICES INCORPORATED LOGIC DEVICES INC 8K x 8 Cache-Tag Static RAM

 SWITCHING CHARACTERISTICS Over Operating Ran s ReRat

"ReAD CYOLE Notes'5; 11, 12,22,

L7C174—
20
Symbol Parameter i Min | Max
tavav Read Cycle Time 20
Address Valid to Output Valid (Notes 13, 14) 20
Address Change to Qutput Change
Chip Enable Low to Output Valid (Notes 13, 15)
Chip Enable Low to Output Low Z (Notes 20, 21)
Chip Enable High to Output High Z (Notes 20, 21)
QOutput Enable Low to Output Valid
Output Enable Low to Output Low Z (Notes 20, 21)
Qutput Enable High to Output High Z (Notes 20, 21)
Input Transition to Power Up (Notes 10, 19)

Power Up to Power Down (Notes 10, 19)

Chip Enable High to Data Retention (Note 10}

‘Reap CvcLE — ADDRESS CONTROLLED Notes 13, 14

[

ADDRESS J(
tavav
DATA OUT PREVIOUS DATA VALID WX)Ok DATA VALID
|

tAXQX

e — tru ;" teo lk

Read Cycre — CE/OE CONTROLLED ~Notes 13,15

tavav
=
'i tcraz —
” ! ol
toLav toHaz —|
toLaz

HIGH
HIGH IMPEDANCE IMPEDANCE
DATA VAUD S———

DATA OUT 4
fe—1tpu } |
lec 71‘ 50% 50% *

‘Data RETENTION ‘Nofe9 -

DATA RETENTION MODE

Vce 22V
teHVL —= he— tavav

Ce L2L72 777 A um A - VA RS S SN CSSSNNES
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DEVIGES INCORFORATED LOGIC DEVICES INC 8K x 8 Cache-Tag Static RAM
'SWITCHING CHARACTERISTICS Over Operating Range = - EHITERS ]
‘Waive CYCLE Notes 5,11,:12, 22, 23, 24 (ns) :
L7C174-
35 25 20 15 12
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tavav Wirite Cycle Time 25 20 20 15 12
teLEw Chip Enable Low to End of Write Cycle 25 15 15 12 10
tavew Address Valid to Beginning of Write Cycle 0 0 0 0 0
tavew | Address Valid to End of Write Cycle 25 15 15 12 10
tewax End of Write Cycle to Address Change 0 0 (o] 0 0
twiew | Write Enable Low to End of Write Cycle 20 15 15 12 10
tovew Data Valid to End of Write Cycle 15 10 10 7
tewox | End of Write Cycie to Data Change 0 0
twHaz | Write Enable High to Output Low Z (Notes 20, 21) o] 0 0 0
twLaz Write Enable Low to Output High Z (Notes 20, 21) 10 7 7 5 4
Write CvcLe — WE CONTROLLED Notes 16,17, 18, 19
tAvay
ADDRESS ¥ >
. tcLew
CE . 2R
tavew TEWAX ——=|
tAVBW el twLEW
WE PANN Y ¥
r tDVEW {— tEWDX
DATA IN 4 DATA-IN VALID D>
twiaz - tWHOZ ———
DATA OUT _::I— HIGH IMPEDANCE HOZ ,—
tPy } tPD
Icc tPu 7}‘
WRrre CvcLe — CE CONTROLLED Notes 16, 17, 18,19
tavay |
ADDRESS P 4
tavew toLew
. \ V
CE N 7
tavew tEWAX -—l
— Wi
WE ANONONNNNNNNNNNNY - 77777777777,
| tOVEW +~— tEWDX
DATA IN )K DATA-IN VALID SK
HIGH IMPEDANCE
DATA OUT ey T o -
lcc 7j 5‘(

Memory Products
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1. Maximum Ratings indicate stress ?eciﬁ—
cations only. Functional operation of these
products at values beyond those indicated in
the Operating Conditions table is not im-
plied. Exposure to maximum rating con-
ditions for extended periods may affect relia-
bility 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 precau-
tions should be observed during storage,
handling, and use of these circuits in order to
avoid exposure to excessive electrical stress
values.

3. This product provides hard clampin§ 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. Durationof the outputshort circuitshould
not exceed 30 seconds.

5. A series of normalized curves is available
to supply the designer with typical DC and
AC parametric information 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
changing at the maximum cycle rate. The
device is continuously enabled for writing,
ie., CE1 £ VL, CE2* > VI, WE £ VIL. Input
pulse levels are 0 t0 3.0 V.

7. Tested with outputs open and all address
and data inputs cha.ngm g at the maximum
read cycle rate. The device is continuously
disabled, i.e., CE1 2 VI, CE2* < VIL.

8. Tested with outguts open and all address
and data inputs stable. The device is continu-
ously disabled, i.e., CE1 = Vcc, CE2* = GND.
Input levels are within 0.2 V of Vcc or GND.

9. Data retention operation requires thatVcc
never drop below 2.0 V. CE1 mustbe2 Vcc -
0.2 Vor CEz* mustbe<0.2V. All otherinputs
mustmeet VIN2Vcc-02 VorVINS0.2 Vio
ensure full powerdown. For low power ver-
sion (if a%icable), this requirement applies
only to CE1, CE2*, and ; there are no
restrictions 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 ified IOL and
IoH Elus 30 pF (Figs. 1a, lc), and input pulse
levels of 0 to 3.0 V (Fig. 2).

*it Applicable

12. Each parameter is shown as a 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 i
ments of all parts. Responses from the inter-
nal circuitry are ified from the point of
view of the device. Access time, for example,
is specified as a maximum since worst-case
operation of any device always providesdata
within that time.

13. WE is high for the read cydle.

14. The chip is continuously selected (CE1
low, CE2* high).

15. All address lines are valid prior-to or
coincident-with the CE1 and CE2* transition
to active.

16. The internal write cycle of the memory is
defined by the overlap of CE1 and CE2* active
and WE low. All three signals must be active
toinitiate a write. Any signal can terminate a
write by going inactive. The address, data,
and control input setup and hold times
should be referenced to the signal that be-
comes active last or becomes inactive first.

17. IfWE goes low before or concurrent with
the latter of CE1 and CE2* going active, the
output remains in a high impedance state.
18. If CE1 and CE2* goes inactive before or
concurrent with WE going high, the output
remains in a high impedance state.

19. Powerup from IcC2 to ICC1 occurs as a
resuit of any of the following conditions:

a. Rising edge of CE2* (CE1 active) or the
falling edge of CE1 (CE2* active).

b. Falling edge of WE (CEa, CE2* active).

. Transition on any address line (CE1, CE2*
active).

d. Transition on any data line (CE1, CE2*,
and WE active).

e. Falling edge of CLEAR.

The device automatically powers down from
Icc1 to Iccs after tpD has elapsed from any of
the prior conditions. Theexceptionis CL_F:‘AR
where the device remains powered up for the
duration of the Clear cycle. 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.

22. All address timings are referenced from
the last valid address line to the first transi-
tioning address line.

23. CE1,CE2*, or WEmustbeinactive during
address transitions.

24. This product is a very high speed device
and care must be taken during testing in
order to realize valid test information. Inade-
quate attention to setups and procedures can
cause a good part to be rejected as faulty.
Long high inductance leads that cause su
ply bounce must be avoided by bringing the
Vcc and planes directly up to the
contactor fi . A 0.01 pF high frequency
capacitor is also required between Vcc and
ground. To avoid signal reflections, proper
terminations must be used.

25. The Clear cycle is edge-triggered on the
falling edge of CLEAR. While the internal
Clear cycle is in Frogr%s, all inputs, includ-
ing mlilyﬁple AR pulses, are ignored. In-
uts are recognized after tCLIR has elapsed
m the falling edge of CLEAR. For proper
operation, VcC must be within its ified
normal operating voltage prior to assertion of
CLEAR.

FibRE 18, "
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—
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DEVICES INCORPORATED LOGIC DEVICES INC 8K x 8 Cache-Tag Static RAM
ORDERING INFORMATION
28-pin — 0.3" wide 28-pin — 0.6" wide
J .

CLEAR []1 28] vee CLEAR []1 28 [] vec
Az [J2 270 WE Az [J2 270 WE

A7 []3 26[1 MATCH A7 []3 26 [] MATCH
As [J4 25[ As As []4 25[] As
As (|5 240 Ase As |5 241 As
A+ [16  23[] An As [|6 23[] An
A3 [J7 22f] OF As [|7 22[1 OE
Az [18 211 Ao Az (8 21 ] At
A1 [l9 20[] CE A [Jo 20} CE
Ao [110  19[] vor Ao []10 191 o7
oo [J11  18[1 vOs Voo [ 11 18] 1/0s
vor 12 17[1 vos o1 [12 17 [ 1os
voz [J13  18{] vos 102 (13 16 [ /04
GND [J14  15[] o3 GND [|14 15 [] 103

Plastic DIP CerDIP Plastic DIP CerDIP
Speed (P10) (C5) {P9) (Ce6)
0°C to +70°C — COMMERCIAL SCREENING
35 ns L7C174PC35 L7C174CC35 L7C174NC35 L7C174ICa5
25ns| - L7C174PC25 L7C174CC25 L7C174NC25 L7C174IC25
20 ns L7C174PC20 L7C174CC20 L7C174NC20 L7C174I1C20
15 ns L7C174PC15 L7C174CC15 L7C174NC15 L7C174IC15
12ns L7C174PC12 L7C174CC12 L7C174NC12 L7C174IC12
—55°C 10 +125°C — CoMMERGIAL SCREENING
35 ns L7C174CM35 L7C175IM35
25ns L7C174CM25 L7C174IM25
20 ns L7C174CM20 L7C174IM20
15 ns L7C174CM15 L7C174IM15

-55°C to +125°C — MIL-STD-883 Compriant

35 ns L7C174CMB35 L7C174iIMB35
25 ns L7C174CMB25 L7C174IMB25
20 ns L7C174CMB20 L7C174IMB20
15 ns L7C174CMB15 L7C174IMB15

Memory Products
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LOGIC DEVICES INC

L7C174
8K x 8 Cache-Tag Static RAM

‘ORDERING INFORMATION

28-pin — 0.3" wide

CLEAR {1 28 [ voo
Az 2 27 |0 WE
A7 T]3 26 [ MATCH
As C]4 2510 As
As C]5 247 As
A4 []6 23 [ An
Az 7 22 |1 OE
A2 |8 21 [ Aw
A1 O]9 2013 CE
Ao ]10 19 [ 1O7
oo 11 18 [ lOs
¥or 12 17 3 lOs
/02 113 16 [ lOa

GND 14 15[ lOa

32-pin — 0.450" x 0.550"

4 3 21331

As As
As Ag
A4 An
A3 NC
Az Top OF
A1 A10
Ao CE
NC 1107
1100 /08
16 17 18
6822¢6¢8

Plastic SOJ Ceramic Leadless Chip Carrier
Speed (W2) K7
. 0°C to +70°C — CoMMERCIAL SCREENING
35 ns L7C174WC35 L7C17KC35
25 ns L7C174WC25 L7C174KC25
20 ns L7C174WC20 L7C174KC20
15 ns L7C174WC15 L7C174KC15
12 ns L7C174WC12 L7C174KC12
~55°C 10-+125°C —— COMMERCIAL SCREENING
35 ns L7C174KM35
25 ns L7C174IKM25
20 ns L7C174KM20
15 ns L7C174KM15
~55°C to +125°C — MIL-STD-883 CompLANT :
35 ns L7C174KMB35
25 ns L7C174KMB25
20 ns L 7C174KMB20
15ns L7C174KMB15
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