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‘4K x 4 CMOS Cache-Tag Static RAM

L7C180/181

'FEATURES

 DESCRIPTION’

Q 4K x 4 CMOS Static RAM with 4-bit
Tag Comparison Logic

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

O Totem Pole (L7C180) or Open
Drain (L7C181) MATCH Output

QO High Speed Flash Clear

O Auto-Powerdown™ Design

O Low Power Operation
Active: 225 mW typical at 25 ns
Standby: 100 uW typical

0 Data Retention at 2 V for Battery
Backup Operation

Q Plug Compatible with IDT 6178,
SSL4180, SSL4181, MK41HS80,
MCM4180

O Package Styles Available:
22-pin Plastic DIP
22-pin Sidebraze Hermetic DIP
22-pin CerDIP
24-pin SOJ

The L7C180 and L7C181 are high per-
formance, low power CMOS static
RAMSs optimized for use as the
address tag comparator in high speed
cache memory systems. The storage
circuitry is organized as 4096 words
by 4-bits per word and includes a 4-bit

data comparator with MATCH output.

The 4-bit data is input/output on
shared 1/0 pins and comparison per-
formed between 4-bit incoming data
and accessed memory locations. Wide
tag addresses are easily accommo-
dated by paralleling devices and
ANDing or Wire-ORing the MATCH
outputs when working with L7C180's
or L7C181's respectively. For either
device, a low on the MATCH output
indicates a data mismatch.

Also provided is a high speed CLEAR
control which clears all memory loca-
tions to zero when activated. This
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allows all address tag bits to be
cleared when powering on or flushing
the cache.

These devices are available in five
speed grades with maximum address-
to-MATCH times of 10 ns to 25 ns.
Operation is from a single +5 V power
supply with power consumption only
255 mW (typical) at 25 ns. Dissipation
drops to 75 mW (typical) when the
memory powers down.

Two power saving standby

modes are available. Proprietary
Auto-Powerdown™ circuitry reduces
power consumption automatically
whenever the inputs are stable for
longer than the minimum access time.
For minimal power consumption, data
may be retained in inactive storage
with a supply voltage as lowas2 V.
The L7C180 and L7C181 consume
only 15 uW (typical) at 3 V allowing
effective battery backup operation.

The L7C180 and L7C181 provide fully
asynchronous (unclocked) operation
with matching access and cycle times.
Memory locations are specified on
address pins A0 through A11 with
functions defined in the Truth Table
on the next page. Data In has the
same polarity as Data Out.

Latchup and static discharge protec-
tion are provided on-chip. The
L7C180 and L7C181 can withstand an
injection current of up to 200 mA an
any pin without damage.

Memory Products

DEVICES INCORPORATED

Copyri ght ed

By Its Respective Manufacturer

3/15/90


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

4K x 4 CMOS Cache-Tag Static RAM L7C180/181

 TRUTH TABLE
WE| OE | CLR | MATCH vo FUNCTION
X| X! L H High Z | Clear all bits to low Storage temperature ..........ccccoceee. —65°C to +150°C
Operating ambient temperature ....... -55°C to +125°C
H H H DIN No MATCH vce SUpp'y Vonage with
H| H| H H DIN | MATCH respect to ground .........coeeceeieeennees -05Vto+70V
Input signal with respect to ground ... =3.0 Vto +7.0 V
H L | H H DouT | Memory Read Signal applied to high
L| X!| H H DIN | Memory Write impedance output ..........ccccceiiiinins -30Vto+7.0V
Output current into low outputs ... 25 mA
X =Don't Care; L = VIL; H = VIH LatChup CUITENE «....veereeeeeeeeeceeees e eeeaeane > 200 mA
TIO specil and switching characteristics = . -
Mode Temperature Range (Ambient) Supply Voltage
Active Operation, Commercial 0°C to +70°C 45V<vVccs55V
Active Operation, Military -55°C to +125°C 45V<Vcc<55V
Data Retention, Commercial 0°C to +70°C 20V<Vecec<55V
Data Retention, Military —55°C to +125°C 20V<sVccss5V
ELECTRICAL CHARACTERISTICS Over Operating Conditions
Symbol Parameter Test Condition Min | Typ | Max | Unit
VoH | Output High Voltage IoH = —4.0 mA, Vcc = 4.5 V (all except MATCH pin) | 2.4 \'
(Note 11) IoH = —12.0 mA, Vcc = 45V (MATCH pin-L7C180) | 2.4 Vv
VoL | Qutput Low Voltage loL = 8.0 mA (all except MATCH pin} 0.4 \'%
(Note 11) oL = 10.0 mA (all except MATCH pin) 0.5 \")
loL = 24.0 mA (MATCH pin) 04 | V
loL = 30.0 mA (MATCH pin) 0.5 Y
VIH Input High Voltage 2.0 vce | V
+0.3
ViL Input Low Voltage (Note 3) -3.0 0.8 \%
hx Input Current GND < VIN < Vce -10 +10 | pA
loz | Output Leakage Current GND < VouT < Vec, OE = Vec (except MATCH pin) | —-10 +10 { pA
los | Output Short Current VouT = GND, VcC = Max (Note 4) -350| mA
Iccz | Vcc Current, TTL Inactive (Notes 5, 7) 15 30 | mA
Icc3 | Vcc Current, CMOS Standby | (Note 8) 20 | 100 | pA
Icc4 | Vcc Current, Data Retention | VcC = 3.0 V (Note 9) 5 50 | pA
CIN [ Input Capacitance Ambient Temp = 25°C,Vcc =50V 5 pF
Court | Output Capacitance Test Frequency = 1 MHz (Note 10) 7 pF
L7C180/181-
Symbol Parameter Test Condition 25 20 15 12 10 Unit
Icct Vcc Current, Active {Notes 5, 6) 60 75 | 100 | 120 | 130 mA
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| SWITCHING CHARACTERISTICS Over Operati

"MATCH ano CLEAR CycLe TiMING ' (Notes 11,712;20;21,;22) 7 & ST
L7C180/181-
25 20 15 12 10
Symbol Parameter Min | Max | Min | Max| Min | Max| Min | Max ! Min | Max | Min| Max
tavav MATCH Cycle Time 25 20 15 12 10
tavmv Address Valid to MATCH Valid 22 20 15 12 10
taxMx Address Change to MATCH Change 3 3 3 3 3
toHMV Output Enable High to MATCH Valid 15 15 13 10 8
toLMH Output Enable Low to MATCH High 3 3 3 3 3
twHMmv Write Enable High to MATCH Valid 15 15 13 10 8
tWELMH Write Enable Low to MATCH High 3 3 3 3 3
tcLMH CTEAR Low to MATCH High o} 20| o| 15| o) 12f o|10| O 8
tovmv Data Valid to MATCH Valid 15 15 13 10 8
toxmx Data Change to MATCH Change o] 0 0 o] 0
teLeL CLEAR Cycle Time (23) 55 45 35 30 25
tcLCH CLEAR Pulse Width (23) 15 15 12 12 10
tcLix CLEAR Low to Inputs Don't Care (23) 0 ) 0 0 0
tclaz CLEAR Low to Output High Z (18, 19) 15 15 10 10 8
tcLR CLEAR Low to Inputs Recognized (23) 55 45 35 30 25
-MATCH TisiNG (Note 17)
f tavav i taxux
ADDRESS * %
tavmy
0k TT7777 777777 — t
toLMH —
WE 7777 77777777777 K% s}\
twHMY L twiLMH
CLEAR
!cwu—j‘ ——
DATA VALID READ DATA-CUT )tr VALID MATCH DATA-IN j- ----------------
tovMv I toxmx
MATCH { MATCH VALID ). d
'CLEAR TiminG (Note 23)
tclel !
tcun
-—tcLeH
CLEAR N
teLix
OE, WE X XX XXX XXX X XXX XXX
tclaz
DATA OUT {
ﬁtw
ficc X
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| SWITCHING CHARACTERISTICS Over Operating Range (ns

ReAp Cycie (Notes 11, 12,20, 21, 22) -

L7C180/181-

25 20 15 12 10
Symboli Parameter Min | Max | Min | Max| Min| Max| Min | Max| Min | Max| Min| Max
tavav Read Cycle Time 25 20 15 12 10
tavav Address Valid to Output Valid (13, 14) 25 20 15 12 10
taxax Address Change to Output Change 3 3 3 3 3
toLav Cutput Enable Low to Output Valid 12 10 8 6 4
toLaz Output Enable Low to Output Low Z (18, 19) 0 o] o] 0 0
toHaz Output Enable High to Output High Z (18, 19) 10 8 8 5 4
tPu Input Change to Power Up (10, 17) 0 0 0 0 0
tPD Power Up to Power Down (10, 17) 25 20 20 20 18
tcHVL Control Input High to Data Retention {10) 0 0 0 0 0

‘Reap CvcLe — Appress CONTROLLED (NO

f= tavav |
ADDRESS 32 *
tavav
DATA OUT PREVIOUS DATA VALID M DATA VALID

taxax
{ trD

o tpu 7{( ‘l(

tavav
ADDRESS £ li_
tavav — taxax

CE __}( {
toLav toHaz———=
HIGH IMPED::(L:QZ IMPOEANCE
£
DATA OUT €€ DATA VALID r—
]

tru ! tPD
Icc 7;(50% 50% )‘\-

"DaTA RETENTION

DATA RETENTION MODE
Voo 45V LAY 22v
. tchw, — e tAvVAV
WE 222222277 A Vn N\ / Vi RS S SS S SSSNINN
== === Memory Products
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-Whrite CycLe (Notes 11,12, 20,21,22) '+ =

L7C180/181-

25 20 15 12 10
Symbol Parameter Min | Max| Min | Max|{ Min| Max| Min| Max| Min| Max| Min; Max
tavav Write Cycle Time 20 20 15 12 10
tavew Address Valid to Beginning of Write Cycle 0 0 o 0 0
tavEwW Address Valid to End of Write Cycle 15 15 12 10 8
teEwax End of Write Cycle to Address Change 0 0 0 0 0
twLEW Write Enable Low to End of Write Cycle 15 15 12 10 8
tDVEW Data Valid to End of Write Cycle 10 10 7 6 S5
tEWDX End of Write Cycle to Data Change 0 0 o (0] (o]
twHQz Write Enable High to Output Low Z (18, 19) 0 0 0 0 0
twLoz Write Enable Low to Output High Z (18, 19) 7 7 5 4 4

WriTe CycLe — WE ConTROLLED: (Notes 16,17}

-t PU trp fea—t PU- tro
lcc

t tavav
ADDRESS DE %(
| tavew tEWAX
e —} N B A
le——— tAVBW tOVEW tewox
DATAIN DATA-IN VALID >—>
[ twaz j HIGH IMPEDANCE Wz —
DATA OUT > <
twiMH twHMv
MATCH P4 <
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1. Maximum Ratings indicate stress speci-
fications only. Functional operation of these
products at values beyond those indicated
in the Operating Conditions table is not
implied. Exposure to maximum rating
conditions for extended periods may affect
reliability of the tested device.

2. The products described by this
specification include internal circuitry
designed to protect the chip from damaging
substrate injection currents and accu-
mulations of static charge. Nevertheless,
conventional precautions should be
observed during storage, handling, and use
ofthesecircuitsinorder toavoid exposureto
excessive electrical stress values.

3. This product provides hard clamping of
transient undershoot. Input levels below
ground will beclamped beginningat-0.6 V.
A current in excess of 100 mA is required to
reach -2 V. The device can withstand inde-
finite operation with inputs as low as -3V
subject only to power dissipation and bond
wire fusing constraints.

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

5. 'Typical' supply current values are not
shown but may be approximated. Ata VCC
of +5.0 V, an ambient temperature of +25°C
and with nominal manufacturing para-
meters, the operating supply currents will
be approximately 3/4 or less of the
maximum values shown.

6. Tested with outputs openand alladdress
and data inputs changing at the maximum
read cycle rate. The device is continuously
enabled for reading, i.e., OE < VIL, WE &
CLEAR 2 VIH. Input pulse levels are 0 to
3.0V.

7. Tested with outputs open and all address
and data inputs 2 VIH. The device is con-
tinuously disabled, i.e., WE, OE, & CLEAR 2
VIH.

8. Tested with outputs open and all address
and data inputs stable. The device is con-
tinuously disabled, ie., WE, OE, and
CLEAR =VCC.Inputlevelsare within0.2 V
of VCC or GND.

9. Data retention operation requires that
VCC never drop below 2.0 V. WE, OE, and
CLEAR mustbe2VCC-0.2 V. Forall other
inputs VIN 2 VCC-02or VIN<0.2 Vis
required to ensure full powerdown.

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
IOH plus 30 pF (Figs. 1a, Ic, and 1d), and

input pulse levels of 0 to 3.0 V (Fig. 2).

12. Each parameter is shownasa minimum
or maximum value. Input requirements are
specified from the point of view of the
external 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
requirements of all parts. Responses from
the internal circuitry are specified 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
provides data within that time.

13. WE is high for the read cycle.

14. The chip is continuously selected (WE
high and OE low).

15. All address lines are valid tavgv to
toLqv prior to the OE transition to low.

16. The internal write cycle of the memory
is defined by WE low. The address and data
set%xvgand hold times should be referenced
to WE falling and rising edges.

17. Powerup from ICC2 to ICC1 occursas a
result of any of the following conditions:

a. Falling edge of WE.
b. Transition on any address line.
c. Transition on any data line

(WE active).
d. Falling edge of CLEAR.
The device automatically powers down
from ICC1 to ICC2 after trp has elapsed from
any of the power up triggers. The exception
is CLEAR 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 not on
Write Enable pulse width.

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

19. Transition is measured +200 mV from
steady state voltage with specified loading
in Fig. 1b. This para-meter is sampled and
not 100% tested.

20. All addresstimings are referenced from
the last valid address line to the first
transitioning address line.

21. WE must be high during address
transitions.

22. This productisa very high speed device
and care must be taken during testing in
order to realize valid test information.
Inadequate attention to setups and
procedures can cause a good part to be
rejected as faulty. Long high-inductance
leads that cause supply bounce must be
avoided by bringing the VCC and ground

planes directly up to the contactor fingers. A
0.01 uF high frequency capacitor is also
required between VCC and ground. To
avoid signal reflections, proper termin-
ations must be used.

23. TheClear cycleis edge-triggered on the
falling edge of CLEAR. While the internal
Clear cycle is in progress, all inputs,
including multiple CLEAR pulses, are
ignored. Inputs are recognized after tcur
haselapsed from the falling edge of CLEAR.
For proper operation, Vcc must be within its
specified normal operating voltage prior to
assertion of CLEAR.
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_ORDERING INFORMATION

22-pin - 24-pin F V8w B} 24 veo

(O.3"wide) ME1 221 vee As ]2 23 A3
As [J2 210 A3 As 3 2 A2
Asd3 20[] A2 A7 {4 21 At
Aardsa 190 A1 As s 20/ Ao
asds 18[d Ao A9 is 1953 NC
asle 17[] CLEAR NC 7 18 |3 CLEAR
A ll7z 183 vos Ao —is 17 rvos
a1 lds 15[ voz At 19 16|33 Vo2
celes 14 vos O J10 153 1Ot
we Qo 130 voo WE J11 14 Voo
aND 11 12{] mMATCH GND 12 13| MATCH

Plastic DIP Sidebraze Plastic SOJ
Speed (P8) Hermetic DIP (D8) (-300"— W2)
.| 0°C 10 +70°C — COMMERCIAL SCREENING . s
25 ns 25 25 25
20ns{ L7C180PC -+ 20 L7C180DC + 20| L7C180CC + 20} L7C180WC —+ 20
15 ns or 15 or 15 or 15 or 15
i2ns| L7C181PC L 12 L7C181DC | 12| L7C181CC L 12} L7C181WC [ 12
10 ns 10 10 10 10
8ns
| =585°C to +125°C == = ; sifn oW e

25 25

20 ns L7C180DM % 20| L7C180CM ~E20

15ns or 15 or 15

12 ns L7C181DM L 42| L7C181CM L 12
10ns
8ns

°c t°+125°c _ ..........................

25 ns 25 25

20 ns L7C180DME { 20| L7C1 BOCME{ 20

15 ns or 15 or 15

12 ns L7C181DME L 12| L7C180CME L 12
10 ns
8ns

| =55°C to +125°C — MIL-STD-883 CompLia

25 25
20 ns L7C180DMB - 20 | L7C180CMB - 20
15 ns or 15 or 15
12 ns L7C181DMB L 12| L7C181CMB L 12
10 ns
8ns
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