8K x 8 Static RAM
wit)l('n FlasahK(::Iear (Low Power) L7C186/L7CL186

| FEATURES | | DESCRIPTION ]

1 8K x 8 CMOS Static RAM with The L7C186 and L7CL186 are high to limit VOH swings, while still main-
High Speed Flash Clear performance, low power CMOS static  taining full TTL compatibility.

U Auto-Powerdown™ Design RAM with a high speed Flash Clear Two standby modes are available.

feature. The storage circuitry is organ-
ized as 8192 words by 8 bits per word
with the 8-bit data input/output on

0 Iigh Speed Read Access Time

— 12 ns maximum

Proprietary Auto-Powerdown™
circuitry reduces power consumption

O Industry Standard Pinout shared 1/0O pins. The device is automatically during read or write
W Low Power Operation offered in the industry standard 8K x 8 accesses that are lénger than the
Active: SRAM pinout with the Flash Clear mint 1 access F"“e’ or when the
320 mW (typical) at 35 ns function implemented on Pin 1 which is1s put }nto powerdowr.1 )
Standby (typical): is normally a no-connect. deselecfmg CE2 In’addmon,
500 pW (L7C186) ta ma retained in inactive

250 uW (L7CL186) These devices are available in five e with a supply voltage as low
speed grades with maximum access s 2’W. The L7C186 and L7CL186 con-

) Data Retention at 2V for Battery times of 12 ns to 35 ns. Operal me only 30 pW and 15 pW (typical)

Backup Oper'ation ) from a single +5V power espectively at 3 V, allowing effective
O Plug Compatible with [DT7165 Power consumption for the Qis  battery backup operation.
o Packago Styles Available: 320mWw (typical). Dissipat PY  The L7C186 and L7CL186 provide
28-pin Plastic DIP to 75 mW (typical) and fully asynchronous (unclofked)
28 pin Sidebraze Hermetic DIP 60 mW for the L opez:atig: with matching access and
;g:gj: gg]DlP zzz]:rz;.lsl Au cycle times. Two Chip Enables and a
32-pin Ceramic LCC ground three-state I /O bus with a separate

Qutput Enable control simplify the
connection of several chips for in-

d ity.
L7C186/L7CL186 BLock Diaggm » " cressed storage capacly

Memory locations are specified on

Vce GND W address pins A0 through A12 with
l l O/\ functions defined in the Truth Table

on the next page.

3-V™ putput sirewitry is incorporated

- 9 During CLEAR, the state of the [/O
Q 256 x 32 x 8 pins remain completely defined by the
8 o X Je x WE, CE1, CE2, and OE control inputs.
1 & MEMORY ;
z Data In has the same polarity as Data
ROW z ARRAY Out
ADDRESS [« :

Latchup and static discharge protec-

tion are provided on-chip. The

o, ) ﬁ L7C186 and L7CL186 can withstand
an injection current of up to 200 mA

cCEE‘ —> COLUMN SELEGT an any pin without damage.
22—
WE——»f CONTROLI—* 5 coLUMN SENSE %TA

OFE ——»1

7

COLUMN ADDRESS
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8K X 8 CMOS Statlc RAM w/Flash Clear (Low Power)

L7C186/L7CL186

TruTH TABLE

WE‘ CE110E2‘OE‘CLEAT Vo 1

Function

Maximum RAaTiNGS
Above which useful life may be impaired (Notes 1, 2)

—65°C to +150°C

Data Retention, Commercial
Data Retention, Military

X \ X X \ L . ‘ Reset Memory to 0 Storage temperature ...............cccee.e.
| P Operating ambient temperature ....... —55°C to +125°C
Hi L|H|L H Doutr | Memory Read vca supply voltage with
Ll LI HI|X H DIN | Memory Write respect to ground ...t -0.5Vto+7.0V
! ‘ ‘ ) ) Input signal with respect to ground.... -3.0Vto +7.0 V
H L|H|H H | High Z | Output Disable . . :
Signal applied to high
X| H| X | X H 'HighZ' Chip Deselect impedance output ..........cccceerrnen ~-30Vto+7.0V
x| x| Lix " H |HighZ | Chip Deselect & Qutput current into low oUtPULS .....ccooerrrvecrneeee. 25 mA
| ‘ J ‘ Powerdown Latchup current ... > 200 mA
X = Don't Care; L = VIL; H = ViH
OperaTING CoNDITIONS To meet specified electrical and switching characteristics \\
Mode Temperature Range (Ambient) , Sup% Voltage
Active Operation, Commercial 0°C to +70°C </) cc<55V
Active Operation, Military -55°C to +125°C 4B5¥<Voc <55V

0°C to +70°C
-55°C to +125%

%{\Kz.o V<Voc <55V

20V<VecccbsYV
AN

ELecTricaL CHARACTERISTICS Over Operating Condln‘or&?ﬁ@&?}l}v

\% L7C186 L7CL186
Symbol Parameter Test Condition& Min [Typ Max |Min  Typ| Max |Unit
VoH | Output High Voltage [ lom = A0 }g\\sfys v 24 | 2.4 v
VoL | Output Low Voltage CloL=80 K | o4 04|V
Vi | InputHigh Voltage 1200 lwvec|20 vee | v
: < +0.3 +0.3
VIL | InputLow Voltage § -30 08|30 o8]V
x| Input Leakage Curr L <VIN<VCC 1o | +10]-10 +10 | pA
loz Output Leakagefu \/C‘;Nﬂljws\rloufsr\'lcc, CE = Vcce -10 | 410 [-10 +10 pA
los Output Short Vout = GND, Vcc = Max (Note 4) ' :—350 —350| mA
lccz | Ve Current,TTL ragtive (Note 7) 15| 30 12| 20 {mA
lcca | Ve Current, CMOS Standby | (Note 8) 100| 500 50 | 150 | pA
Icca VCC Current Data Retention | Vcc =3.0V (Nole 9) ., 10| 250 ’ 5 Y 50 | pA
CIN Input Capacitance . Ambient Temp 25°C, Vcc 50V : 5 5 | pF
Cout ! Outb&{éapacitanoe Test Frequency = 1 MHz (Note 10) J 7 7 VpF
L7C186-
Symbol _Parameter Test Condition 35 | 25 [ 20 ] 15 | 12 | ’ Unit
Icc1 [ Vcc Current, Active | (Note 6) 110 | 150 ' 185 ] 240 | 275 | mA
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power) L7C186/L7CL186
 SWITCHING CHARACTERISTICS Over Operating Range (ns) |
Reap CrcLe (Notes 5, 11, 12, 22, 23, 24)
L7C186/1.7CL186-
35 25 20 15 12
Symbol Parameter Min | Max| Min | Max| Min | Max | Min | Max| Min | Max | Min | Max
tAvAV Read Cycle Time 35 1 25 20 15| | 12]
tavav | Address Valid to Output Valid (13,14) 35 25 20 15 N
taxox ‘JkAddress Change to Output Change 3 3 H_?’! 1 3 3| [
tcavi | CE1 Low to Output Valid (13,15) B 15 12 10 8 61 |
tcLave | CE2 High to Output Valid (13, 15) L 35 25 20 15 | 12
tcioz Chip Enable Active to Output Low Z (20, 21) 3 3 3 3 3| 1 ]
‘tcHaz | Chip Enable Inactive to Output High Z (20, 21) 15 10 8 8| 5 ]
toLav Output Enable Low to Output Valid 15 4_1_27v 10 \ 8 12
toLaz Output Enable Low to Output Low Z (20, 21) 0 0 0 \ 0 0 o
‘toHaz | Output Enable High to Output High Z (20, 21) ‘T 12 10 BN 5 5
tru Input Transition to Power Up (10, 19) 0 0 470 1 g N
tPO Power Up to Power Down (10, 19) 35 25 2\0\17 20| 2| )
tCHVL Chip Enable Inactive to Data Retention (10) 0 0 & 0 0
MLy
ReAp Cycie — Aporess ControLLED (Notes 13, 14) N\
)
®\ '
ADDRESS AN *
tavov o 0
DATA OUT PREVIOUS DATA VALID DATA VALID
H
o AR { \t}s\ \‘ )
lec )k x % *
2 0
AN
Reap CycLe — CE/OE ConTroLLEDYIGtes 33, 15)
e ¢z tchoz
CE2 NS p Y
— Vi Y < tclovz tavav ——
S R 7
<> toron tcLavi teroz
OF — N
toLov { tonaz
toloz IGH
DATA OUT HIGH IMPEDANCE ( ( ( ( DATAVALID ) IMPEDANGE
le—— tpy ~-—— tpp
lec 50% 50%
Data ReTention
DATA RETENTION MODE
vee M 45V A S2v
|~—ICH —J la— tavay
CE L ; —1
ACTIVE LLLLLLLLL AV VIHEROOON AN NN NNAN
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power)

L7C186/ L7CL186

| SWITCHING CHARACTERISTICS Over Operating Range (ns)

Write CycLe (Notes 5, 11, 12, 22, 23, 24)
L7C186/L7CL186-
35 25 20 15 12
7 — - ——— | ———
Symbol Parameter Min | Max| Min | Max| Min | Max| Min| Max| Min | Mex| Min | Max
tAVAV Write Cycle Time 12| 20| e, [15] |1 N
| tCLEw | Chip Enable Active to End of Write Cycle |25 15| |15 12 r r10 |
_tavew | Address Valid to Beginning of Write Cycle 0 ,,j 0 | 0] ] 0] - 0 1]
tAvEW Address Valid to End of Wme_%g - |=s] 15 15 J,*A 12 R
tEwAx | End of Write Cycle to Address Change 10 o o] | 0] 0
twiew | Write Enable Lowto Endof WriteCydle |20 | [15] |15 ] J12] [0 S
tDOVEW Dala Valid to End of Write Cycle 15 10 10 7 6
SVER . e — —
teEWDX End of Write Cycle to Data Change 0 0 0 0 o]
_enER | End Sl Yvmie Lyele [0 Vala Ve I I T S V0 A 1
twhaz | Write Enable Highto Output Low Z (20,21 | © o Joympol ol | ) |
twLaz Write Enable Low to Output High Z (20, 21) 10 7 N7 5 4
(AN
Whaite Cycre — WE ControLLep (Notes 16, 17, 18, 19) A~ N\
N
| Lavay \\B‘T‘ — |
ADDRESS R\ \ \
CEz’ﬁ/ 4 % ) X NSSSSSSSS
toLew
CHRNNN N \ o T ITT7Z77 777777
1AVBW—] ! AV;VV\ e LEwax =
WE ARANK 4
——— {DVEW —ei— LEWDX
DATAIN T \R DATA N VAUID >
DATA OUT 77 HIGH IMPEDANGE D P —
C  N——
!Pu— S8 ’T tPo
- — X
Waire Cveie — CE CQML}Q\(Nores 16, 17, 18, 19)
Y ~
| AN tavav i
ADDRESS )k N\ ;
CE2 7‘ 3'@
[~——— tavew totew
CE1 X A
tavew tewax—
__ t
WE aSONNNNNANNNNNNNN b N7 7777 77777
tOVEW —{ EWDX
DATA IN DATA N VALID i
DATA OUT HIGH MPEDANCE
tey *——I tro
lec F
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power) L7C186/L7CL186

[ SWITCHING CHARACTERISTICS Over Operating Range (ns) » #‘

CLEAR Cycle Tming (Notes 5, 11, 12, 22, 23, 24, 25)

L7C186/L.7CL186-
3 | 25 {20 15 | 12 ]
Symbol Parameter Min | Max| Min Ma/x:‘\bﬁl\‘@hx Min | Max| Min| Max| Min: Max E
(oL | CEARCydeTme ] sl [es| [ —
tcicd | CLEAR Pulse Width 20 15 12, 12 |
‘tcux [ CLEARLowtoinputsDon1Care | 0 RPST 0 of | of =
tcuR CLEAR Low to Inputs Recognized 55 45 35 30

CLEAR CvcLe TminG (Note 25)

CLEAR

! N P
VA
WE ZZXZZZZ%% X AKX
NN
lce
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power)

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 willbe clampedbeginningat-0.6 V.
A current in excess of 100 mA is required to
reach -2 V. Thedevice can withstand indefi-
nite operation with inputs as low as -3V
subject only 1o 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 on pages
2-8 through 2-11 of this data book supply the
designer with typical DC and AC paramet-
ric information for Logic Devices Static
RAMs. These curves may be used to deter-
mine device characteristics at various tem-
peratures and voltage levels.

6. Tested with all address and data inputg
changing at the maximum cycle rate. Th
device is continuously enabled for wpifing
ie., CE1 < VIL, CE2 and WE < VI ,.
pulse levels are 0 10 3.0 V.

and data inputs changing a
read cycle rate. The device is
disabled, i.e., CE1 2> VIH, CF2 <

8. Tested with outputs openand alladdress
and data inputs stable. The device is con-
tinuously disabled, i.c., CE1 = VCC, Cl2 =
GND. Input levels are within 0.2 V of VCC
or ground.

9. Data retention operation requires that
VCC never drop below 2.0 V. CE1 must be
2 VCC - 0.2 V. For the 1.7C185, all other in-
puts meet VIN<02Vor VIN2 VCC-02V
toensurefull powerdown. Forthe [.7C1185,
this requirementapplies only toCEand WT;
there are no restrictions on data and ad-

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 101, and
10H plus 30 pF (Fig. 1a), and input pulse
levels of 0 to 3.0 V (Fig. 2).

12. Each parameteris shown asa minimum
or maximum value. [nput 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 infer-
nal circuitry are specified from the point of
view of thedevice. Accesstime, forexample,
is specified as a maximum since worst-casg~
operation of any device always provi
data within that time.

13. WE is high for the read cycle.

14. The chip is continuously
low, CF2 high).

15. All address lines a
coincident-with the
transition to active

the memory
f CI'1 and CI2

By going inactive. The
control input setup and
d bereferenced to thesignal
active last or becomes inactive

> . goes low before or concurrent
Zith later of CE1 and CE2 going active, the
output remains in a high impedance state.

18. 1f CE1 and CE2 goes inaclive before or
concurrent with WE going high, the output
remains in a high impedance state.

19. Powerup from ICC2 to ICC1 occurs as a
result of any of the following conditions:

a. Rising edge of CI2.
b. Falling edge of WE (CE1, CE2 active).

c. Transition on any address line (CE1, CL2
aclive).

d. Transitiononany dataline (CF1,CE2,and
WE active).

The device automatically powers down
from ICC2 to ICC1 after trv 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.

L7C186/L7CL186

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

21. Transition is measured 200 mV from
steady state voltage with specified loading
inFig. 1b. This parameteris 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,CE2,0or WE mustbeinactive during
address transitions.

24. This productisa very high speed device
> must be taken during testing in
realize valid test information. In-
attention to setups and proce-
dsilrcs ca use a good part to be rejected as
. Lotlg high inductance leads that
s supply bounce must be avoided by
bringing the VCC and ground planes di-
ly up to the contactor fingers. A 0.01 uF
igh frequency capacitor is also required
between VCC and ground. To avoid signal
reflections, proper terminations musi be
used.

Ficure 1a.

A1 4800

+5V

OUTPUT

INCLUDING
JIG AND
SCOPE

Ficugre 1b,

R1 480 2
45V

OUTPUT

R2

5pF
P 25502

Il

INCLUDING
JIG AND
SCOPE

FIGURE 2.
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power) L7C186/L7CL186

ORDERING INFORMATION

28-pin CLEAR [ |1 u2a ] vie 28-pin CLEAR |14 2g |1 Vee

(0.3" wide) A llz  o7] wi (0.6"wide) ~7 ||z o7 WE

aclls 28] cRe e 26 |; CE2

A [la o5(] As Ab 14 251 A8

As s 2all An AS |15 24 (] A9

Al 23[) A At [l 23 |1 AT

arilr 22floE As | 22|) OE

Aarlls 200 A A2 [lg 21| A

arlls  20[ ce At (e 20[) CE!

Ao Mo 1sfiior Ao (10 191 1O7

RN ERTNRT:] UKot KO0 {4y 18] YO8

ro- 12 17|l ros K01 42 17{] KOs

Loe 13 te|) 1os LA RE:! I

GND t]1a 15|l 103 GND 144 15[ ¥03

Plastic DIP Sidebraze Plastic DIP Sidebraze
Speed (P10) Hermetic DIP (D10) {P9) Hermetic DIP (D9)
0°C to +70°C — CoMMERCIAL SCREENING
35ns 35 35 35 as 35
25ns| L7C186PC + 25| L7C186DC +25| L7C186CC +25| L7C186NC 25| L7CH 25
20ns or 20 or 20 or 20 or 20 20
15ns| L7CL186PC 15| L7CL186DC 15| L7CL186CC 15| L7CL186NC 15| L7 15
12ns 12 12 12 12 12
"gns @)%
8 ns
—55°C 10 +125°C — COMMERCIAL SCREENING NN
35ns 35 35 v §\) 35
25ns L7C186DM +- 25| L7C186CM 4 25 7C186HM - 25
20 ns or ‘E 20 or ‘Ezo or ‘E 20
15ns L7CL186DM L7CL186CM L7CL186HM
12ns
10 ns
8 ns <
~55°C to +125°C — EXTENDED SCREENING S~ NN
35ns 35 V§\> 35
25ns L7C186DME { 25 L7C186C L7C186HME ]E 25
20 ns or 20 or or
15ns L7CL186DME 5 Cl ME 5 L7CLt186HME
12ns %
10 ns
8 ns
~55°C to +125°c MIL- sm{ss:mo\mw
35ns 5 35
25ns C1860MB L7C186HMB + 25
20 ns 20 or 20
15ns 5 L7CL1BSCMB L7CL186HMB
12 ns
10 ns
8 ns
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power)

ORDERING INFORMATION

28-pin

CLEAR 1 28 voe
A1? 2 27 WE
AT 3 26 CE2

A 4 25 Asg

A5 5 24 Ag

A4 [ 23 At

A2 7 22 QE

A2 B 21 AtD
At 19 20 CEn
Ao 10 19 1107
Hel] ia 18 1:06
101 12 17 105
Q2 13 16 [He2]
GND 14 15 103

32-pin

(450 x 550)

-
O oW
z5z2o0

CLEAR

<«

4 32 * W

Top
View

Plastic SOJ

Speed|  (.300"— W2)

Ceramic Leadless
Chlp Carrler (K7)

0°C to +70°C — COMMERCIAL SCREENING

35ns
25ns L7C186VC

20 ns or
15ns| L7CL186VC
12ns
10ns
8ns

35
25( L7C188WC
20 or

15| L7CL186WC

12

35
25
20
15
12

L7C186TC
L7CL186TC

or

~55°C 10 +125°C — COMMERCIAL SCREENNG

o

35ns
25ns
20 ns
15ns
12ns
10ns
8 ns

Q

N N
2 a5
u\%ﬁi %
20
sTM L 15
NN

—55°C 10 +125°C — EXTENDER'SSREENING.

35ns
25ns
20 ns
15ns
12ns

8 ns

N\

AN

35
L7C186TME + 25
or 0
L7CL186TME

2
15

Q

-55°C to,éz/sf SIS TD-883 Compuant

35
L7C186TMB ‘E 25
L7CL186TMB

20
15

or

L7C186/L7CL186
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