DEVICES INCORPORATED

L7C108/109
128K x 8 Static RAM (Low Power)

Q 128K x 8 Static RAM with Chip
Select Powerdown, Output Enable

Q Auto-Powerdown™ Design
Q Advanced CMOS Technology
Q High Speed — to 10 ns maximum
Q Low Power Operation
Active: 570 mW typical at 15 ns
Standby: 5 mW typical

Q Data Retention at 2 V for Battery
Backup Operation

U DSCC SMD No. 5962-89598

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

Q Plug Compatible with Cypress
CY7C108/109, IDT71024/71B024,
Micron MT5C1008, Motorola
MCMB6226A /621L26A, Sony
CXK581020

Q Package Styles Available:

32-pin Sidebraze, Hermetic DIP

32-pin Plastic SOJ

32-pin Ceramic LCC

32-pin Ceramic SOJ

The L7C108 and L7C109 are high-
performance, low-power CMOS static
RAMSs. The storage circuitry is organ-
ized as 131,072 words by 8 bits per
word. The 8 Data In and Data Out
signals share I/O pins. The L7C108 has
a single active-low Chip Enable. The
L7C109 has two Chip Enables (one
active-low). These devices are available
inthree speeds with maximum access
times from 10 ns to 15 ns.

Inputs and outputs are TTL compat-

ible. Operation is from a single +5‘ «\ E:

power supply. Power consump}ior
is 930 mW (typical) at 10 ns. I3igsipa-
tion drops to 50 mW (typlca\

the memory is deselected.

Two standby modes are avaﬂablei‘*

*‘fz)n,
data may be retained 1§1 Lﬁactlve
\,\“&torag\‘\xrmgl a supply V(ﬁtage as low

mem(§ X\ is deselected\ fh adds
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(L7C109 only)

(DY
COLUMN ADDRESS

consume only 1.5 mW (typical), at 3V,
allowing effective battery backup
operation.

The L7C108 and LZ&109 provide
asynchronous (u.ncl@cked) operation
with matchmb agless and.cycle times.
The Chip En fes and & hi‘ee—state I/0
bus w1tlr\a separate @u*put Enahke
contrsi %fmplﬁ)‘ﬁt e gonnectiosi P
sev eraf chips for‘mcr\ged b

s Ap through Ats. For the
L7C108, rea ’1 from a designated
\ <
qcation is accomphshed by presenting
an addriss and driving CE1 and OE
LOW.ivkile WE WE remains HIGH. For
»1,2¢109, CE1 and OE must be

I‘QW while CE2 and WE are HIGH.

Fhe data in the addressed memory

location will then appear on the Data
Out pins within one access time. The
output pins stay in a high-impedance
state when @or OE is HIGH, or CE2
(L7C109) or WE is LOW.

Writing to an addressed location is
accomplished when the active-low
CE1 and WE inputs are both LOW,
and CE2 (L7C109) is HIGH. Any of
these signals may be used to terminate
the write operation. Data In and Data
Out signals have the same polarity.

Latchup and static discharge protection
are provided on-chip. The L7C108 and
L7C109 can withstand an injection
current of up to 200 mA on any pin
without damage.
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L7C108/109

DEVICES INCORPORATED 128K x 8 Static RAM (Low Power)

SEOrage tEMPEFALUIE ... ettt e et e e eee e e e et e e e nee e e e e eneeeen —65°C to +150°C
Operating ambient tEMPEFrAtUIe ..o e -55°Cto +125°C
Vvce supply voltage with respect to ground ... -05Vto+7.0V
Input signal with reSPect t0 GrOUNG ..........uuiiiiiiiii e -3.0Vto+7.0V
Signal applied to high impedance OUIPUL ... e -3.0Vto+7.0V
Output cUIreNt INTO TIOW OULPULS ...ttt e et e et e ee e e e e ernee e 25 mA

Iz 1o 01U ] o M1 = o PP PPS PP

Mode Temperature Range (Ambient)

Active Operation, Commercial 0°Cto +70°C
Active Operation, Industrial —40°C to +85°C
Active Operation, Military -55°Cto +125°C
Data Retention, Commercial 0°Cto +70°C
Data Retention, Industrial —40°C to +85°C

Data Retention, Military -b5°Cto +125°E

L7C108-L/109-L
Symbol Parameter Test Conditiog\m Mm ~~~~~~~Typ Max | Min | Typ | Max | Unit
VoH Output High Voltage ? 2.4 \
VoL Output Low Voltage 0.4 04| V
ViH Input High Voltage 2.2 Vcc | 2.2 Vce | V
+0.5 +0.3
ViL Input Low Voltage \\ \\\ -0.5 08 |-3.0 08| V
lix Input Leakage Cuﬁém\ S -5 +5 | -10 +10 | pA
loz C fonn, | T -5 +5 | -10 +10 | pA
lcce Vcc Current; 'h\\:\lna@ﬂve \\ \§Note 7) 10 35 25 | mA
lcca | MG \i&:.ﬁent\Q/I(,S\\S\qm\) 1] 50 0.9 | mA
Icca iVce Current, D\at\\ Retdntion | Vcc = 3.0 V (Notes 9, 10) 500 | 1000 300 | pA
CIN \‘\ \'\put Capacita ej Ambient Temp = 25°C,Vcc =5.0 V 7 5| pF
Cout \\@E\T\‘Ca Qﬁance Test Frequency = 1 MHz (Note 10) 8 7| pF
L7C108/109-
Symbol Parameter Test Condition 15 12 10 | Unit
Icct Vcc Current, Active (Note 6) 160 | 170 | 180 [ mA

1M Static RAMs
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L7C108/109

DEVICES INCORPORATED

128K x 8 Static RAM (Low Power)

L7C108/109—
15 12 10

Symbol Parameter Min | Max | Min | Max | Min | Max
tavav Read Cycle Time 15 12 10

tavav Address Valid to Output Valid (Notes 13, 14) 10
taxax Address Change to Output Change

tcLav Chip Enable Low to Output Valid (Notes 13, 15) 10
tcLaz Chip Enable Low to Output Low Z (Notes 20, 21)

tcHaz Chip Enable High to Output High Z (Notes 20, 21) 3
toLav Qutput Enable Low to Output Valid 5

toLaz Qutput Enable Low to Output Low Z (Notes 20, 21)

toHaz Output Enable High to Output High Z (Notes 20, 21) 3

tPu Input Transition to Power Up (Notes 10, 19)

tPD Power Up to Power Down (Notes 10, 19) 10

Chip Enable High to Data Retention (Note 10)

ADDRESS

DATA OUT

PREVIOUS DATA VALID

DATA VALID

[e———— taxax

)i: tcHaz——

71; toHaz —

OE
[ : ttoiav
J— k £ oLQ HIGH
s HIGHWIPERANCE LTI s IMPEDANCE

tPD

LNy

#F

7
3
&

%,
k)
|

50% )L

DATA RETENTION MODE
vce M 45V 45V A Sov
tcHvL [a— tavav
C8 /777777777 F v N\ / ZARNNNNANNNNNRRN NN
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L7C108/109

128K x 8 Static RAM (Low Power)

DEVICES INCORPORATED

L7C108/109—
15 12 10
Symbol Parameter Min | Max | Min | Max | Min | Max
tavav Write Cycle Time 15 12 10
tcLEw Chip Enable Low to End of Write Cycle 9
tavew Address Valid to Beginning of Write Cycle
tavew Address Valid to End of Write Cycle
tEwAX End of Write Cycle to Address Change
twLEW Write Enable Low to End of Write Cycle
tDvEW Data Valid to End of Write Cycle
tEwDX End of Write Cycle to Data Change
twHaz Write Enable High to Output Low Z (Notes 20, 21) 3
twLaz Write Enable Low to Output High Z (Notes 20, 21) 5 5

ADDRESS

DATA OUT

tcLEw
CE NN\ 77777 p
tEwAX
WE DN
tavew Hpvew tEwDX
DATA IN i DATA-IN VALID >
twHaz

HIGH IMPEDANCE

H —’I
tEwAX

tAvEW

L
o

twLEwW
tDvEW | tEWDX
DATA-IN VALID )l(
DATA OUT HIGH IMPEDANCE
tPu 1 tPD |
X i

1M Static RAMs
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L7C108/109

DEVICES INCORPORATED

128K x 8 Static RAM (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 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. Tested with GND < Vout <Vcc. The de-
vice is disabled, i.e., CE1 = Vcc, CE2 = GND.

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

changmg at the maximum cycle rate. Th

device is continuously enabled for writj
ie, CE1< VI, CE22 ViH, WE< VIL. [a
pulse levels are 0 to 3.0 V.

7. Tested with outputs open and all ad
and data inputs changing at te"fiax ximtiie
read cycle rate. The device: 5 @OT nb\ously
disabled, i.e., CE1> VIH,@ﬁ\ ’ ;

8. Tested with outp
dress and data inputs s
is continuously. é}sshled

CE2 = GND:; **“Inp&t\leve \gre
D.

\\

ovven ay d il é@\

9. Data *e’r}ntlon operatlo\q ;\\equlr § that
Vcc nev%r c{irop below 2.0 \ CFi must be
> Ve -0 V\or CE2 must b < 02V. All
other 1npu\ st meet vizycc-02Vor
VINL0.2 \}\\e@s\h@nﬁi powerdown. For
low power versivn-{if«ipplicable), this re-
quirement applies only to CE1, CE2, and
WE; there are no restrictions on data and
address.

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

kY

i

11. Test conditions assume input transition
times of less than 3 ns, reference levels of
1.5V, output loading for specified I0L and
IoH plus 30 pF (Fig. 1a), and input pulse
levels of 0 to 3.0 V (Fig. 2).

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 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 selectéd \.El
low, CE2 high).

15. All address lines are valid
coincident-with the CE1 and CE2 t
to active.

S ﬁg
a, and cotiro 1np
hold tifng's should be re\i‘orenced sthe sig-

nal tha& bﬁcomes active laat o“‘ becomesinac-
\ K

] wnh the la \%r SAEE @Y CE2 going active,

the St r reitainsih a high impedance

qtﬁte -

\
‘»\.

A8, If CE1 md CE2 -E2 goes inactive before or

concurrer
AEmains

wt with WE going high, the output
¥a high impedance state.

\
\ 19\“Powerup from IcC2 to ICC1 occurs as a

result of any of the following conditions:

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

. Falling edge of WE (CE1, CE2 active).

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

d. Transition on any data line (CE1, CE,
and WE 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.

22. All address tlmmg\\are referenced from
the last valid addreﬁs ine to the first transi-
tlomng address

\ vety highspd evice
“*ak durmg esting in
id¢estjs ion.

h\‘*{}gmg the and ground planes di-
ectly up to the contactor fmgers AQ. 01 uF

refl *fl\ is, proper terminations must be

R1 480Q
+5V O AW
OUTPUT o :
INCLUDING J‘ 30 pF 25259
JIG AND
SCOPE

R1 4809
+5B5V O 4A%%
OUTPUT © l
INCLUDING 5 pF Re
JIG AND 255Q
SCOPE

+3.0V |
90%

10%
GND

<3 ns
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L7C108/109

DEVICES INCORPORATED

128K x 8 Static RAM (Low Power)

32-pin — 0.4 wide

7
NC [+ 32[] vecec
Ao []2 31[] Ate
A1 []3 30|] NC
Az []4 29[] WE
As []5 28|] Ats
A4 []s 270 A14
As []7 26|] Ats
As []8 251 A1z
A7 []o 24[] OE
As []10 23] A1
As []11 220 CEl
Ao []12 211 vor
/oo [}13 201 1os
o1 [14 190 vos
oz [1s 18[1 1104
GND []16 171 1103

32-pin — 0.4" wide

4O O~ O Ul & W N —

IORININOO0O0000

Y
Sidebraze Herfnetic.D}P \ . Plastic SOJ

Speed (Di2y” oL (We6)

0°C to +70° C — @mMERC AL ScREEN N
15 ns L7C108DCTE I L7C108WC15*
12 ns zt,\osocm* L7C108WC12*
10 ns L7h1®8001 L7C108WC10*
15 ns L7C108WI15*
12 ns L7C108WI12*
10 ns L7C108WI10*

— @MMERCIAL SCREENING

15 ns L7C108DM15
12 ns L7C108DM12

-55°C 10 +125°C — MIL-STD-883 @mpLianT
15 ns L7C108DMB15
12 ns L7C108DMB12

*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L7C108WI10L)

1M Static RAMs
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L7C108/109

DEVICES INCORPORATED

128K x 8 Static RAM (Low Power)

32-pin

< Z

As WE
A4 Ats
As A4
As A13
A7 At2
As OE
Ag At1
A0 CE1
1/Oo 1/1O7

1/O1
1102
GND
1/O3
1104
1/Os
1/08

o
g i

E——

32-pin — 0.440" wide

DO0000000n0

|_'iz.,"

Ceramic SOJ

Speed (Y1)
15 ns
12 ns
10 ns

—40°C to +85°C:-
15 ns —
12 ns "
10 ns

— OMMERCIAL SCREENING

15 ns é L7C108KM15 L7C108YM15
12 ns L7C108KM12 L7C108YM12

—55°C to +125°C — MIL-STD-883 @MPLIANT
15 ns L7C108KMB15 L7C108YMB15
12 ns L7C108KMB12 L7C108YMB12

*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L7C108KC10L)

1M Static RAMs
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L7C108/109

DEVICES INCORPORATED

128K x 8 Static RAM (Low Power)

32-pin — 0.4 wide

A4
NC [J1 32[] vecec
Ao []2 31[] Ate
A1 []3 30|] CEz
Az []4 29[1 WE
As []5 28] Ats
A+ []6 270 A4
As []7 26]] Ats
As []8 250 A2
A7 [o 24[] OE
As []10 230 A1
Ao 11 22[1 CEx
Ao []12 211 1oz
/oo []13 201 1/Os
o1 [14 190 1os
1oz [J1s 18[1 1/O4
GND []16 17 o3

32-pin — 0.4" wide

0000000000
40 00 ~ O U1 A W N —

‘(\n“
e

Y
Sidebraze Herfnetic.DIP \ . Plastic SOJ

Speed (D#2) oL (W6)

0°Cto +70°C @MMERC\AL\SGREBﬁ N
15 ns L7C108DCT5 I L7C109WC15*
12 ns ztxogocm* L7C109WC12*
10 ns L7h1 @9901 L7C109WC10*
15 ns L7C109WI15*
12 ns L7C109WI12*
10 ns L7C109WI10*

— @MMERCIAL SCREENING

15 ns L7C109DM15
12 ns L7C109DM12

-55°C 10 +125°C — MIL-STD-883 @mpLianT
15 ns L7C109DMB15
12 ns L7C109DMB12

*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L7C109WI10L)

1M Static RAMs
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L7C108/109
DEVICES INCORPORATED 128K x 8 Static RAM (Low Power)

32-pin 32-pin — 0.440" wide
v - o0 8¢ed
L CCZ><CO
1
2
A3 WE = E
A4 Ats 4
As At14 H Z
As A13 E 4
A7 A12
As oF i ¢
A A -
9 Al =
A10 CE+1 T
1/Oo /07

1/O1
1/O2
GND
1/O3
1/04
1/Os
1/Os

o
g i

E——

kY
Ceramic Leadlegs thp\\cﬁrrle\}\ S, Ceramic SOJ
Speed (Ka 70) B (Y1)
0°C to +70° C — @MMERC AL SCREENI
15 ns g7c1dhgéﬁ5* -
12 ns L7Em99K
10 ns Lf§1®9KC1
. g
-40°C to +8\\x° e @M&ﬁ“ERCI\ SCREEMNG
15 ns — ]
12 ns b
10 ns
'~ @MMERCIAL SCREENING
15 ns é L7C109KM15 L7C109YM15
12 ns L7C109KM12 L7C109YM12
—55°C to +125°C — MIL-STD-883 @mpLIANT
15 ns L7C109KMB15 L7C109YMB15
12 ns L7C109KMB12 L7C109YMB12

*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L7C109KC10L)

1M Static RAMs
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