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N Eatie AN L7C186/L7CL186
with Flash Clear (Low Power) _,
0 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. -
Q Auto-Powerdown™ Design RAM with a high speed Flash Clear Two stan dby modes are available
) . feature, The storage circuitry isorgan- " o
Q High Speed Read Access Time Proprietary Auto-Powerdown™
ized as 8192 words by 8 bits perword |, T,
— 12 ns maxtmum with the 8-bit data input/output on clrcuitry reduces power consumption
O Industry Standard Pinout shared 1/0 pins. Thz de vicctepis automatically during read or write
O Low Power Operation offered in the industry standard 8K x§ 25cesses that are longer than the
Active: SRAM pinout with the Flash Clear i aiccesst ﬁnt‘e' orw den N
320 mW (typical) at 35 ns function implemented on Pin 1 which 818 putinto powerdown
Standby (typical): is normally a no-connect, deselecting CE2. In addition,
500 pW (L7C186) ta may pe retained in inactive
250 pW (L7CL186) These devices are available in five e with a supply voltage as low
Q Data Retention at 2 V for Batt speed grades with maximum access s 2. The L7C186 and L7CL186 con-
B cl: een oxti?) or Battery times of 12 ns to 35 ns, Operatiofis e only 30 uW and 15 pW (typical)
ackup Operla n . from a single +5V power espectively at 3 V, allowing effective
Q Plug Compatible with IDT7165 battery backup operation.
2 ;’;f;g;,j;{i‘:s > Avallable: The L7C186 and L7CL186 provide
28-pin Sidebraze Hermetic DIP fully asynchronous (unclocked)
28-pin CerDIP operation with matching access and
28-pin SOJ cycle times. Two Chip Enables and a
32_1;1“ Ceramic LCC three-state 1/0 bus with a separate

Output Enable control simplify the

connection of several chips for in-
creased storage capacity.
ANV - ' Memory locations are specified on
Ve GND V address pins Ao through A1z with
o~ functions defined in the Truth Table
l l & o on the next page.
- <9 During CLEAR, the state of the [/O
& 256 x 32 x 8 pins remain completely defined by the
8y m ME’“‘A OR’; WE, CE1, CE2, and O control inputs,
2 ARRAY Data In has the same polarity as Data
;‘gl‘)vRESS 8 Out.
Latchup and static discharge protec-
: tion are provided on-chip. The
STEAR. 1 ﬁ L7C186 and L7CL186 can withstand
o . an injection currentof up to 200 mA
{——P] . :
CEz—» COLUMN SELECT 8/ pAT an any pin without damage.
WaR———p| CONTROLI—¥  ¢'GOLUMN SENSE DATA
Ot —»|
of
COLUMN ADDRESS
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power) L7C186/L7CL186
—— T-46-23-12
WE| CEt|CE2|OE|CLEAR| VO | Function L
X xIx|Ix| v — | Reset Memory f0 0 Storage temperature ... —=85°C t0 +150°C
Operating ambient temperature ....... -55°C to +125°C
H| L|H|L| H |Dour | Memory Read Vco supply voltage with
LI LIHIX H DIN | Memory Write respect to ground . ~05Vto+7.0V
. Input signal with respsect to ground..., 3.0 Vto +7.0V
Hi L H|H| H |[HighZ| Output Disable Slgnal applied to high |
X! H| X | X]| H |HighZ | Chip Deselect impedance outpUt ..o e =30V10+7.0V
! Output current into oW OULPULS we.cvivimssessreareansss 25 MA
H |High Z | Chip Deselect &
XXX oh Poueer:osv?/: ¢ Latchup.current > 200 mA

g

Mode Temperature Range (Ambient) \Sup% Voltage
Active Operation, Commerclal 0°C to +70°C 1.5V<Veccs55V
Active Operation, Military -55°C to +125°C 43%<Vee<55V
Data Retention, Commerclal 0°C to +70°C . 0VsVeecsb55V
Data Retention, Military -55°C to +125‘§\ v 20V<vVeecsb5V

NS,

_Etectr o
\ L7C186 L7CL186
Symbol Parameter Test Condltion \ ‘Min | Typj Max |Min | Typ Max [Unit
VoH | Output High Voltage loH = -&6@\&\&.5 v 24 24 v
VoL | Output Low Voltage loL= BOWAN 0.4 04|V
VIH | Input High Voltage 2 Y 20 vee |20 Vec| V
4 o +03 +0.3}
DY _
ViL InputLow Voltage \@o}eﬁ 3.0 0.8 |-3.0 08|V
lix Input Leakage Curre@’ ) @MD s VINSVce -10 +10 [-10 +10 [pA
loz Qutput ankagm}r\f\Q ~GND < Vour < Ve, CE = Voo - |=10 +10|-10 +10 | A
los Output Short B&\mﬁt’ ~ 1 vour = GND, Vce = Max (Note 4) -350 —350| mA
loca | Vco GurrentTTL YRyptive | (Note7) 15| 30 12| 20 |{mA
lcca | Vce Current, CMOS Standby | (Note 8) 7 100| 500| | 50| 150 | pA
lco+ | Voo Gurrent, Data Retentlon | V6c =3.0V (Note 9) 10| 250 5| 50 |pA
CIN | Input Capacitance Ambient Temp = 25°C, V¢ =5.0 V 5 pF
Cout | Output Capacitance Test Frequency = 1 MHz (Note 10) 7 pF
' ' _L7c186-

Symbol Parameter Test Condltion 35 25 20 15 12 Unit
lcc1 | Vo Current, Active | (Note 6) 110 | 150 | 185 | 240 | 275 mA
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[ SWITCHING CHARAETERISTIC

T-46-23-12

L7C186/L7CL186- ,
35 25 20 15 12
Symbol Parameter Min | Max| Min | Mex| Min [Max | Min | Max] Min | Max| Min | Max
tavav_ | Read Cycle Time 35 25 20 15 12
tavav | Address Valid to Output Valid (13, 14) 35 25| 20} 15 12
taxex | Address Change to Output Change 3 3 3 3 3
tcLavi | CE1 Low to Output Valid {13, 15) 15 12 10| 8 6
tcLave | CEz High to Output Valid (13, 15) as 25 20 15 12
toLoz | Chip Enahle Active to Output Low Z (20, 21) 3 3 3 3 3
tcHaz | Chip Enable Inactive to Oulput High Z (20, 21) 15]. | 10 8 8 5
toLav - | Oulput Enable Low to Output Valid 15 12 10f\ | s 6
toLoz . | Output Enable Low to Quiput Low Z (20, 21) 0 of | o \o o]
toHoz | Output Enable High to Output High Z (20, 21) 12 10] A BRN\] 8§ 5
tPy Input Transition to Power Up (10, 19) o] | of ¥ob| ¢ 0
tPD Power Up to Power Down (10, 19) 35 25 NV 28 20 20
tcHvL | Chip Enable Inactive to Data Retention (10) 0 0 Kk 0N 0 0

| —
ADDRESS ) Je NS 3—]&
tavey ety N
DATAOUT PREVIOUS DATA VALID DATA VALID
tpy JAXOK —— - \ \ )
lec ; NS ’k

SN N\ t
—e AVAV

CEi // Pl

DS totavs tewoz

i toroz ~———sf
. < - *
. toLav I - tonoz
ooz
DATAOUT il TZLEEL DATAVALID N wrtilice
tey - ! ) |~ tpp

- I =

DATA RETENTION MODE
Voo 4S5V 45V vy
f—tenv, —» - tavay —=
AcTI M Vi - f VIERAADMAASMANNNNN
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power)

L7C186/L.7CL186
T-46-23-12

L7C186/L7CL186-
35 25 20 15 12
Symbol Parameter Min | Max| Min | Max| Min | Max | Min| Max| Min| Max; Min| Max
tAVAV | Write Cycla Time 25 20 20 15 12
tcLew | Chip Enable Active to End of Write Cycle 25 18 15 12 10
tavew | Address Valid to Beginning of Write Cycle 0 0 0 0 0
tAVEW | Address Valid to End of Write Cycle 26 16 18 12 10
tewax | End of Write Cycle to Address Change Q 0 0 0 0
tWLEW | Write Enable Low to End of Write Cycle 20 15 15 12 10
tovew | Dala Valid to End of Write Cycle 15 10 10 L 7| 8
tewpx | End of Write Cycle fo Data Change 0 0 0 \o 0
twHoz | Write Enable High te Output Low Z (20, 21) 0 0 o k—PN\o| | o
twLoz | Write Enable Low to Output High Z (20, 21) 10 7| N7 5 4

_ tasw—=l UW%QK , LEWAX —
WE \I‘\\\ «\\ e
; O LDVEW - tEWDX
DATAIN - AN DATA-N VALID
AN <
DATA OUT P K Loz HoHmPEOMcE [+ twHaz——~
N e

jo———— tavaw tolew
CEt N A~
- TAVEW LEWAX—*
T-ERANANNANANANARNNN § ‘:“EW X777 7777777
. [ DVEW +—tEwDx _
DATAIN )E , DATA.N VALID X_
DATA GUT HIGH MPEDANCE
{1 q———l— tro
Ico A~ I
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power) L7C186/L7CL186
T-46-23-12

[SWITCHING CHARACGTERISTICS Over Operating Rangs (s

“CLEAR Cyele Tmine (Nolos 5,77, 2. 22,23, 24,76

L7C186/L7CL186-

a5 25 o 15 12
Symbol  Parameter Min | Max| Min | maxTn ] Max | Min| Max| Min| Max| Min| Max
Jtoc. | CLEARCycle Time 65 55 |7 145 35 30 '

8

tcLod | CLEAR Pulse Width K XX 12 12
toux CLEAR Low to Inputs Don't Care |1 0 A %l % 0 0 0
tcuR | CLEAR Low to Inpuls Recognized , 85 N\ \}) 55 45 35 30

[CLEAR CvoLe TG (Now 25)-

'
n”
b
LT

]
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L7C186/L7CL186

8K x 8 CMOS Static RAM w/Flash Clear (Low Power)

1-46-23-12

1. Maximum Ratings indicatestress 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 ordertoavoid 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 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 on pages
2-8 through 2-11 of this data book supply the
designer with typical DCand AC paramet-
ric information for Logic Devices Static
RAMSs, These curves may be used to deter-
mine device characteristics at various tem-

peratures and voltage levels.
6. Tested with all address and data inpul
changing at the maximum cycle rate. The
device is continuously enabled for wyifiagy
i, CE1gVIL, CE2 and WE < VI @
pulselevelsare0to 3.0 V.

7. Tested withoufputs opendp

and data inputs changing atthe 14

read cydle rate. The device is dqitinuously
disabled, i.e,, CE1 2 VIH, CE2 < W

8. Tested withoutputs open and alladdress
and data inputs stable, The device is con-
tinuously disabled, i.e,, CEt = VCC, CE2 =
GND. Input levels are within 02 V of VCC
or ground.

9. Data retention operation requires that
VCC never drop below 2.0 V. CE1 must be
2VcC-0.2V, For the L7C185, all other in-
puts meet VINS02Vor VIN2 VCC-02 V
toensurefull powerdown. Forthe L7CL185,
this requirementapplies only toCEand WE;
;here are no restrictions on data and ad-
ress,

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 (Fig. 1a), and input pulse
levels of 0 to 3.0 V (Fig. 2). o

12. Each parameterisshownasa minimum
or maximum value. Input requirements are
spedified from the point of view of theexter-
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 theinter-
nal circuitry are specified from the point of
viewofthe device, Access time, forexample,
is specified as a maximum since worst-ca
operation of any device always provi
data within that time.

13. WE is high for the read cycle.

14. The chip is continuously select
low, CE2 high).

15. All address lines a T or

coincident-with the er CE2

transition to activq

16, The internal wiildQycleQf the memory
e

ehanyf CE1 and CE2

SAbMhreesignals mustbe
Aywiite. Any signal can

terrpipate 4 Wite By going inactive. The
data, and control input setup and

old 4 dbereferenced to thesignal
secomied active last or becomes inactive

) goes low before or concurrent
Qith later 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 occursasa
result of any of the following conditions:

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

¢ Transition on any address line (CE1, CE2
active),

d. Transitiononany dataline(CE1, CE2,and
WE active).

The device automatically powers down
from ICC2 to ICC1 after trp has elapsed from
any of the prior conditions. This means that
power dissipation is dependent on only
cyc‘:ile rate, and is not on Chip Select pulse
width.

20, Atany 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
inFig. 1b. This parameterissampled 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,orWE mustbeinactiveduring
address transitions.

24. This productisa very highspeed device
:At¢ must be taken during testing in
realize valid test information. In-
attention to setups and proce-
usea good part to berejected as
. Loifg high inductance leads that
(i} pply bounce must be avoided by
ringihg the VCC and ground planes di-
y up to the contactor fingers. A 0.01 pF
igh frequency capacitor is also required
between VCC and ground. To avoid signal
reflections, proper terminations must be
used.

R1 4800
+5 V O———————AAN—

OUTRUT |
i I Ra
INGLUDING I 30 pF iasm

JIG AND

SCOPE

Ri1 480 Q
+5V O————M—

OUTPUT o——l—u
INCLUDING 5pF Ra
JI@ AND 50
SCOPE :

[N
- R,
A —=—
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LOGIC DEVICES INC
8K x 8 CMOS Static RAM w/Flash Clear (Low Power)

: QORDERING INFORMATION.
28-pin CLEAR [1 Vae [0 vee
(0.3" wide) A2lj2 27 WE

A3 26[ CE2
AsJ4 257 As
As(|5  24[] Ae
Aslfjs  23[] A
Ay  221GE
a2{ls 210 Aw
Aato 200 CEt
a0 fl1o 190 vor
vao 11 18{] 1Os
vot 12 17{1 vos
voz 13 161d vos
GanNp 14 15[ vos

28-pin

CLEAR (] 4 28]
(0.6" wide) A2 (]2 27
A7 113 261

A8 4 2501

A5 s 243

A g 2a[)

A3 7 22[]

A2 [1g 21 {1

Al fa 2001

Ao 1o 1o
Moo 41 181
o1 42 i7Q
voz fi3 161
GND [}14 15[

cbE D WM 55kL5905 0001094 T =M
L7C186/L7CL186

T-46-23-12

sldebraze

Hermetic DIP (D10)

L7C186PC
or
L7CL186PC

- 20
15
12

,.35

L7C186DC 25
_or 20
L7CL186DC } 5
2

L7G186CC
or
L7CL186CC

L7C186DM i 25
or
L7CL186DM

35
L7C186DME -E 25
or
L7CL186DME

L7C186CM
20 or
15} L7CL186CM

o

Plastic DIP

L7C186NC - 25
20 or 20
16§ L7CL186NC |- 15
12 1 Z
4

35
JEas
20
16

§1 86HM

o
L7CL186HM

Sidabraze

L7¢CH

L7

L7C186HME WE
or
L7CL185HME

25
20
15
12

a5
25

20
15

a5
25
20
15

_ - MIE-STD<RE Come:
35ns v 35 35
25 ns L7C 25! U7C186CMB - 25 L7C186HMB + 25
20 ns or 20 or 20
12 ns L7 B 5| L7CL186CMB 15 L7CL186HMB - 15

ns

10ns

8ns
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8K x 8 CMOS Static RAM w/Flash Clear (Low Power)

28-pin

CLEAR 1 28 [
Az 2 27 |1
A7 13 26 [

As 14 25 M

As C]5 24 11

A4 16 23

A3 £147 22 11

A2 Tis8 212

Al €39 20 &

Ao CJ10 192
/0o € 11 182
vo1 412 17|
Vo2 413 163
GND 14 5P

vce
We
CE2
As
As
Att
OE
Ato
CE{
Yo7
1108
1ros
ro4
103

32-pin
(450 x 550)

35
L7C186VC - 25

25ns
20ns or 20
15ns| L7CL186VC [ 15

L7C186WC - 25
or 20
L7CLis8WC | 15

a5

Ceramic Leadless

Chip Carrler (K7)
35
L7C186TC
or
L7CL186TC |

35
L7C186TME ~E 25

or 20
L7CL186TME - 15

L7C186TMB ‘E 25

or 20
L7CL186TMB “ 15
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