DEVICES INCORPORATED

L6116
2K x 8 Static RAM (Low Power)

Q 2K x 8 Static RAM with Chip Select
Powerdown, Output Enable

Q Auto-Powerdown™ Design
Q Advanced CMOS Technology
Q High Speed — to 15 ns maximum
Q Low Power Operation
Active:
425 mW typical at 25 ns
Standby (typical):
400 pW (L6116)
200 pW (L6116-L)
Q Data Retention at 2 V for Battery
Backup Operation
Q DESC SMD No.
5962-84036 — L6116
5962-89690 — L6116
5962-88740 — L6116-L
Q Available 100% Screened to
MIL-STD-883, Class B
Q Plug Compatible with IDT6116,
Cypress CY7C128/CY6116
Q Package Styles Available:
24-pin Plastic DIP
24-pin CerDIP
24-pin Plastic SOJ
24-pin Ceramic Flatpack
28-pin Ceramic LCC
32-pin Ceramic LCC

The L6116 is a high-performance, low-
power CMOS Static RAM. The
storage circuitry is organized as 2048
words by 8 bits per word. The 8 Data
In and Data Out signals share I/O
pins. These devices are available in
three speeds with maximum access
times from 15 ns to 25 ns.

Inputs and outputs are TTL compat-
ible. Operation is from a single +5 V
power supply. Power consumption
for the L6116 is 425 mW (typical) at

25 ns. Dissipation drops to 60 mW . \

(typical) for the L6116 and 50 mW' ,
(typical) for the L6116-L when ‘th@
memory is deselected. :

Two standby modes are availabig,
Proprietary Auto-Powerdown™
circuitry reduces g 6»,\ er consumptio
automatically durit g \I't,,\ d or write

accesses which.; are lorig er\han the «
minimups acs@c‘\g\t{n\ hn t@@
memory i8 deselected.’ \n ady 11”0 ¢
data may be retamed}n t{lactn,
storage t\mth a supply yottage as low
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(typical) respectively, at 3 V, allowing
effective battery backup operation.

The L6116 provides asynchronous
(unclocked) operattx\n with matching
access and cycle- {fipsés. An active-low
Chip Enable and- 4 three-state I/0 bus
with a sep*rate Outpux Eﬂable control
mmphfv{h o“necﬁlon ‘of severe{1
ch1p< ioﬂncre el @forage capaclty

accomplisk:“*okkk hy presenting an
address and &iving CE and OF LOW,

--~wh11e WE remains HIGH. The data in
the addressed memory location will

then aeppyar on the Data Out pins

w1tﬂm one access time. The output
‘pins stay in a high-impedance state

when CE or OE is HIGH, or WE is

™ LOW.

Writing to an addressed location is
accomplished when the active-low CE
and WE inputs are both LOW. Either
signal may be used to terminate the
write operation. Data In and Data Out
signals have the same polarity.

Latchup and static discharge pro-
tection are provided on-chip. The
L6116 can withstand an injection
current of up to 200 mA on any pin
without damage.
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L6116

DEVICES INCORPORATED

2K 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
Ve 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
25 mA

Output cUIreNt INTO TIOW OULPULS ...ttt e et e et e ee e e e e ernee e
LAECRUD CUITENE ~.....eceoeeceeeecee e ee e e e ee e en e en e ee e ennesensneeenenenn e s >200 mA

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 -55°Cto +125°§

L6116-L

Symbol Parameter Test Condltlon — Max | Min | Typ | Max |Unit
VoH Output High Voltage Vce = 4 V OH = —&&\A 24 \
VoL Output Low Voltage loL = 8\0 §31A 0.4 04| V
ViH Input High Voltage o “\\ \\ \~~ Vce | 2.2 Vcec | V

S \ S +0.3 +0.3
ViL Input Low Voltage \\ \\\ (N@ﬁe\‘zi\\\ T -3.0 0.8 | -3.0 08| V
lix Input Leakage Curﬁ‘e‘h\\ T Ground < \5NS Vce -10 +10 | —10 +10 | pA
loz Output Leal\age Curre?*t: (\\Et\;4 -10 +10 | —10 +10 | pA
Icce vce Current mlna@uve\ \ j§Note 7) 12 25 10 15 | mA
lecs ng (\UWQQ\\\M\\gNdﬁyf* " (Note 8) 80 | 300 40 | 150 | pA
Icca VCC Current, Data Re\*ﬂon Vce = 3.0 V (Note 9) 10 | 150 5| 50| pA
CIN \ \\put Capa0|tar°ce Ambient Temp = 25°C,Vcc =5.0 V 5 5| pF
Cout })d\tplit\‘(}abacktance Test Frequency = 1 MHz (Note 10) 7 7 | pF
L6116-

Symbol Parameter Test Condition 25 20 15 [ Unit

Icct Vcc Current, Active (Note 6) 115 | 135 | 160 [ mA

16K Static RAMs
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L6116

DEVICES INCORPORATED

2K x 8 Static RAM (Low Power)

L6116—
25 20 15

Symbol Parameter Min | Max | Min | Max | Min | Max
tavav Read Cycle Time 25 20 15

tavav Address Valid to Output Valid (Notes 13, 14) 15
taxax Address Change to Output Change 3

tcLav Chip Enable Low to Output Valid (Notes 13, 15) 15
tcLaz Chip Enable Low to Output Low Z (Notes 20, 21) 3

tcHaz Chip Enable High to Output High Z (Notes 20, 21) 8
toLav Qutput Enable Low to Output Valid 8
toLaz Output Enable Low to Output Low Z (Notes 20, 21)

toHaz Output Enable High to Output High Z (Notes 20, 21) : 5

tru Input Transition to Power Up (Notes 10, 19) 0 0 0

iPD Power Up to Power Down (Notes 10, 19) 2%\ 4 20 20

Chip Enable High to Data Retention (Note 10)

X

ADDRESS

tavav

PREVIOUS DATA VALID

DATA VALID

DATA OUT

taxax

)ii tcHaz—

toLaz 3

{— toHaz —=

HIGH
IMPEDANCE
—————

‘\\\\.ﬂegﬁc\p E%b’{NCE &

DATA VALID

tPD

4”%%

50% )L

DATA RETENTION MODE

vce

fcHvL

M 45V

45V

CE LA

/

[—

tavav

=2V

ViH RN NNNNNANNNNANNY
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2K x 8 Static RAM (Low Power)
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L6116—
25 20 15
Symbol Parameter Min | Max | Min | Max | Min | Max
tavav Write Cycle Time 20 20 15
tcLEw Chip Enable Low to End of Write Cycle 12
tavew Address Valid to Beginning of Write Cycle 0
tavew Address Valid to End of Write Cycle 12
tEwAX End of Write Cycle to Address Change 0
twLEW Write Enable Low to End of Write Cycle 1‘2

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)

Write Enable Low to Output High Z (Notes 20, 21)

I tavav
ADDRESS D'(
tcLEw
CANNNT S N Z
e
WE DA\ QNEE\K A
tavBw = \Q\DVEW i teEwDx
DATA IN 3§ DATA-IN VALID > >
HIGH IMPEDANCE twhaz i
DATAOUT —0e0 ———( ‘ i {
£ S LT trD '
b i; -~“““°"S‘i.m ™ - )L

Icc

ADDRESS J( ‘
3
T ‘ tcLEw
; N e N A _—I
U S d tavew tEwax
U SIS e (7777777777777777
Y WE J 4
LY 3
AN \ & tovew | tEWDX
DAT/%\ T DATA-IN VALID )k
HIGH IMPEDANCE

DATA OUT
tPu 7l( tPD )L

Icc
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L6116

DEVICES INCORPORATED

2K 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 < Vourt £ Vcc. The
device is disabled, i.e., CE = Vcc.

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

changing at the maximum cycle rate. The o

h\ams\\\@gh impe an\e state.

device is continuously enabled for wrltmg
i.e., CE £ ViL, WE £ VIL. Input pulse ICVaas
are0to 3.0V.

i,

§
E

Lrrie,,

7. Tested with outputs open and all adﬂ reys-

and data inputs changing at the-maxim \m.
read cycle rate. The device-s g@n&%ously
disabled, i.e., CE > VIH.

. » \»““\\
8. Tested with output "*opx\ and ah adu \

and data inputs stable. “Th devme is conj
tinuously dlsablgd“\l\e .,

levels are w1!=mn Q“'Z\V &\
N
XSl

9. Data reta ion operdiio \req‘ ires |
Ve nevér drop below 2.0  CE i
2Vce - Q2y All other 1nput§ must meet
VIN 2 VC\\ =02V or VIN <§) 2 V to ensure
full powerdowq. For low g power version (if
applicable), this \\qque&1ené ‘applies only to
CE and WE; theteare nesSstrictions 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 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 sele <3 .&F
low).

15. All address lineﬁre valid'

16. The internal write cycle of the meixo

C 3
initiate 2 write. Any s1~C :
write by going. mctlve A
and contrsl I SStup : y
should be Ktsference \%1 ~
comes act-*lve last or becs\mbgs mag iwe first.

17. If er goes low befqre\ or concurrent
with this latter of CE going! ac,tlve, the output

Xy
18 If CE goes inacti
with VE gwmg RigH;

&fore or concurrent
T, the output remains in

& hlgh‘i‘rﬁ}\eqance state

19, Powergp Sfrom Iccz to 1cC1 occurs as a
result of siny’ of the following conditions:
e

TS b, Falhng edge of WE (CE active).

Jc. Transition on any address line (CE
active).

d. Transition on any data line (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 addree,s ]\ne to the first transi-
tlomng address h‘n i

G
gh frecngncy capacitor is also requlred
betweer™VcC and ground. To avoid signal
reﬂeoﬂo 5, 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 © _J_
INCLUDING 5 pF Re
JIG AND 255Q
SCOPE

+3.0 V

|
90%

10%
GND

<3 ns
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L6116

DEVICES INCORPORATED

2K x 8 Static RAM (Low Power)

24-pin — 0.3" wide

24-pin — 0.6" wide

(P2)

A7 A 24]] Vvcc O+ ]
As []2 23] As Oz ]
As []3 22[0 Ao Os [
A+ [J4 211 WE [+ L W
As []5 20[] OE s 0 5
A2 [16 190 Ao Os 11
A1 7 18] CE 07 1 ¢
Ao 8 170 wvor Os~

oo [lo 160 1o 59, )

o1 1o 15[ 1/Os + [

oz [J11 141 o4

GND [J12 13[] 1os

Plastic DIP Plastic DIP Ceramic DIP

(P1)

(C4)

L6116PC20*

15 ns L6116PC15™ ™

S

6116CC20*
L6116EGi 5*

L6116NC20*
L6116NC15*

L61161C20*
L61161C15*

L6116NI20*
L6116NI15*

20 ns
15 ns

L6116CM25*
L6116CM20*
L6116CM15*

L6116IM25*
L6116IM20*
L6116IM15*

25 ns
20 ns
15 ns

L6116CMB25*
L6116CMB20*
L6116CMB15*

L6116IMB25*
L6116IMB20*
L6116IMB15*

*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L6116CMB15L)

16K Static RAMs
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L6116

DEVICES INCORPORATED

2K x 8

Static RAM (Low Power)

24-pin — 0.3" wide

24-pin

A7 1 24 M Vce
As ]2 233 As
As 3 22 1 Ao
Ar 4 21| WE
As 5 20|32 OE
Az ]6 19 3 A1wo
A1 ™7 18| CE
Ao 8 173 vor
I/Oo 9 16 |3 1/Os
/o1 {10 153 1Os
11Oz 11 14 3 104
GND 12 13|33 1os

i O

-

LY :
Plastig..SaJm\\} \\\ Ceramic Flatpack
Speed (W ‘ ) (M1)

15 ns

o

L6116WC20",

T \1 \\“0-,-*:
J\.\6\‘l\\6WC1 5

L6116MC20*
L6116MC15*

\31\1 w5+

«L6116W|20%

20 ns -
15 ns s

L6116MM25*
L6116MM20*

L6116MM15*

25 ns
20 ns
15 ns

L6116MMB25*
L6116MMB20*
L6116MMB15*

*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L6116MMB15L)

16K Static RAMs
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L6116

DEVICES INCORPORATED

2K x 8 Static RAM (Low Power)

28-pin

A3
A2
NC
NC
Al
Ao
1/00

sl
Q

sy,

o

s,
C[rrerennmmier "

Ceramic Leadle:

Ceramic Leadless Chip Carrier
(K7)

15 ns

L6116KC20",
R 6KCT5*

L6116TC20*
L6116TC15*

20 ns \E\

15 ns S

L6116KM25*
L6116KM20*
L6116KM15*

L6116TM25*
L6116TM20*
L6116TM15*

25 ns L6116KMB25* L6116 TMB25*
20 ns L6116KMB20* L6116 TMB20*
15 ns L6116KMB15* L6116TMB15*
*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L6116KMB15L)
16K Static RAMs
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