L6116

2K x 8 Static RAM (Low Power)

FEATURES

DESCRIPTION

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 uW (L6116-L)
Q Data Retention at 2 V for Battery
Backup Operation
0 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
memory is deselected.

Two standby modes are available
Proprietary Auto-Powerdown™
circuitry reduces pow
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(typical) respectively, at 3 V, allowing
effective battery backup operation.

The L6116 provides asynchronous
(unclocked) operation with matching
access and cycle times. An active-low
Chip Enable apd a'three-state I/O bus

presenting an.
ing CE and OE LOW,

¢hen 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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ESFSSESs L6116
DEVICES INCORPORATED 2K x 8 Static RAM (Low Power)
MaxiMum RATINGS Above which useful life may be impaired (Notes 1, 2)
STOrage tEMPEIALUIE ...ttt e e e e ettt ettt e e e e e e e e e e e eeasbabb e e e e e eaaaeaees —65°C to +150°C
Operating ambient tEMPEIAtUIE ........ceeei i i e e e e e e e e e e e e e e e e ennaeeeeees —55°C to +125°C
Vcce supply voltage with reSPeCt t0 groUN ..........evierieeeeeeie e e e e e e eee e -0.5Vto+7.0V
Input signal With reSPeCt t0 GroUNd ............uuiiiiiiiiiiiiiaa e -3.0Vto+7.0V
Signal applied to high IMPedance OULPUL ...........cooriiiiiii e e e -3.0Vto+7.0V
OULPUL CUITENT INTO [OW OULPULS ....uvtiiiieiieeeie e e e e e e e e e e e e e e e s e s e e sttt e e e e e e e e e e e e e e e e e e s e e assannnnnrrnaeaaeeaeaeas 25 mA
LAtCRUP CUITENT L.ttt e et e e e e e e e e e e e e e e e s nnnebenbesnneeneeeeeeaeeeeeesenn s oD > 200 mA
OPEerATING CONDITIONS To meet specified electrical and switching characteristics // 0
Mode Temperature Range (Ambient)
Active Operation, Commercial 0°Cto +70°C
Active Operation, Industrial -40°C to +85°C
Active Operation, Military -55°C to +125°C
Data Retention, Commercial 0°Cto +70°C
Data Retention, Industrial —40°C to +85°C
Data Retention, Military -55°C to +125°C //}O V<Vccs55V

AN AN VAR 4 VAN
ELEcTRICAL CHARACTERISTICS Over Operating Conditions (Note 5) \ ( //

L6116-L
Symbol Parameter Test Condition /Ii%'l‘yp Max Min  Typ Max Unit
7
VOH Output High Voltage Vce = 4. W\\//él 2.4 \%
VoL Output Low Voltage loL = v({r( 0.4 04| V
VIH Input High Voltage \/ 2.2 Vce 2.2 Vee | V
AQ +0.3 +0.3
VL Input Low Voltage ( (N 3 -3.0 0.8 | -3.0 08| V
lix Input Leakage Cu/rueu\ \ round s))ys Vce -10 +10 | -10 +10 | pA

loz Output Leak urre IL\ (W -10 +10 | -10 +10 | pA

N

lcc2 Vce cUrreWﬂ )Note 7) 12 25 10 15 | mA
Iccs mw (Note 8) 80 | 300 40 | 150 | pA

Icca %:c Current,\be\a\ Retewrfion Vcc = 3.0 V (Note 9) 10 150 5 50 | HA
CIN \b\Qut Capacitz#c;’ Ambient Temp = 25°C, Vcc =5.0V 5 51 pF
Cout O \ut‘Ca‘( ance Test Frequency = 1 MHz (Note 10) 7 7| pF
L6116-
Symbol Parameter Test Condition 25 20 15 Unit
Icc 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)

SWITCHING CHARACTERISTICS oOver Operating Range
Reap CycLE Notes 5, 11, 12, 22, 23, 24 (ns)
L6116—
25 20 15
Symbol Parameter Min | Max | Min |[Max |Min [Max
tAVAV Read Cycle Time 25 20 15
tAVQV Address Valid to Output Valid (Notes 13, 14) 25 . 20 15
tAXQX Address Change to Output Change 3 / 3
tcLQv Chip Enable Low to Output Valid (Notes 13, 15) 2 4/ 2/0\ 15
tcLQz Chip Enable Low to Output Low Z (Notes 20, 21) 3 3 4 3
b Enalt _ (Y4
tcHQz Chip Enable High to Output High Z (Notes 20, 21) /> \// 8 //\> 8
toLQv Output Enable Low to Output Valid /// 12 \\\ 10 // 8
toLQz Output Enable Low to Output Low Z (Notes 20, 21) //\\\G\ C\\// 0
toHQz Output Enable High to Output High Z (Notes 20, 21) AV \\LO V8 5
. N
tPu Input Transition to Power Up (Notes 10, 19) // 0 \ 0 0
tPD Power Up to Power Down (Notes 10, 19) // PaN 2%\/ 20 20
tCHVL Chip Enable High to Data Retention (Note 10) < < // 0 0 0
A4 7>
Reap CycLe — ADDRESS CONTROLLED Notes 13, 14 \ < //
(\ NN
I VAV |
N\ N
ADDRESS N\ /N
o, \\ //
t
vy L —~ \
DATA OUT PREVIOUS DATA VALID [ HOXKK N\ ~ / DATA VALID
tAXQX —- N
tPu t ,I |’ tPD \\ \| ]
lec % \\::\\\\\> ‘///{/// NI
/[ [ N e
Reap CycLe — CE/OE CONTéc{_LED otes 18, 15
N—
N~ )] .
& TN\ /
teLQv I\__,/I tcHoz ——
o tclq
OE Y\ N\
oLV
tOLQZ/%lL toHQZ ——=|  iGH
DATA OUT " [ ~HIGH IMPE <E// i YTV IMPEDANCE
%\A' 7 tPD )L
c ) , 50% 50%
\\ / /
DaTA RE\@‘HQBL,Nét&/ 9
\_/
DATA RETENTION MODE
vee X 45V 45V A 22V
tCHVL — tAVAV
CcE LK AN / ViH ROOMNNNONNANANANNNNNY
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L6116

DEVICES INCORPORATED

2K x 8 Static RAM (Low Power)

SWITCHING CHARACTERISTICS oOver Operating Range

WRITE CYCLE Notes 5, 11, 12, 22, 23, 24 (ns)

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 15 15A 12
tAVBW Address Valid to Beginning of Write Cycle 0 / 0
tAVEW Address Valid to End of Write Cycle 15 ,AS A 12
tEWAX End of Write Cycle to Address Change 0 ( < 0 /// 0

) ) N I/
twLEw | Write Enable Low to End of Write Cycle )Za') \ \.16// )Z/\
N 7

tovew | Data Valid to End of Write Cycle //(16 Vé\ / /
tEWDX End of Write Cycle to Data Change //\\\1\ :N\// 1

N
twHQz | Write Enable High to Output Low Z (Notes 20, 21) AV \8\ \ o |V 0
twLQz Write Enable Low to Output High Z (Notes 20, 21)

WRITE CycLE — WE CoONTROLLED Notes 16, 17, 18, 19

. AvAY NN/ D
N ¢ / )I(
ADDRESS NN\ /7
tCLEW A\ \ \/
CE NNk \\ A [ S
o tAV% \ N ///> tEWAX
WE SAOAN\CK NN/ H
tavew / / \\ \DVEW\V/ tEWDX
DATA IN DATA-IN VALID >——>
tWLQZ // HIGH IMPEDANCE tWHQZ i
DATAOUT —— / -/ <
t ]
Icc // /MJ/\ \ A )L
\v/
WRITE CYCLE — CE/@NTF\O LED Ngtes&'ﬁj/[? 18, 19
\ ~ // ) thvAY '
ADDRESS
wv / tCLEW
\ N K ’I
tAVEW tEWAX
// N feew NTT777 777777777777
| tDVEW 1 tEWDX
DATAIN ) )l( DATA-IN VALID )l(
DATA OUT HIGH IMPEDANCE
tPu 1 tPD ]
Icc 7!‘ )L
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L6116

DEVICES INCORPORATED

2K x 8 Static RAM (Low Power)

NOTES

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 < Vour < 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 parametric information 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
device is continuously enabled for writing
i.e, CE < Vi, WE < VIL. Input pulse le
are0to 3.0 V.

read cycle rate. The device ig/€onti
disabled, i.e., CE = VIH.

. For low p
irerfepf applies only to
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 IOL 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 selecte
low).

16. The internal write cycle of the memo
is defined by the overlap of CE active
WE low. All three signa
initiate a write. Any s
write by going inactive.

. Falling edge of WE (CE active).

c. 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 timings are referenced from

Ficure 1a.
R1 4800Q
+5V o—«/vv—l
OUTPUT © l
R2
INCLUDING 30 pF
JIG AND 255Q
SCOPE
Ficure 1b.
R1 480Q
+5V O AN
OUTPUT O l
INCLUDING 5 pF Rz
JIG AND 255Q
SCOPE
FiGURE 2.
+3.0 V |
90%
10%
GND
<3 ns
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L6116

DEVICES INCORPORATED

2K x 8 Static RAM (Low Power)

ORDERING INFORMATION
24-pin — 0.3" wide 24-pin — 0.6" wide
U J
A7 [J1 24]] Vcc A7 [J1 24]] Vcc
As []2 23] As As []2 23[] As
As []3 221 A9 As []3 221
At [Ja 211 WE As []4 21
A3 []5 2000 OE A3 [5 OE
A2 []6 19[] Ao A2 []6 1 A10
AL 7 18[] CE AL 7 ] CE
Ao [Js 170 o7 Ao []8 7 /
1100 []9 16|] 1/0s 1100 [ 16 6
o1 [J1o0 15[] 1Os 1101 A] 1 15[1 MO
102 [J11 141 104 1122 141 v
GND [J12 13[0 1os 12 131 1os
Plastic DIP eram w / Plastic DIP Ceramic DIP
Speed (P2) (C1) (P1) (C4)
0°C to +70°C — CommeRcipL(ScreemRG_—_ \
20 ns L6116PC20* ~ 6116C[C20* L6116NC20* L61161C20*
15 ns L6116PC15* L6116 5* L6116NC15* L6116IC15*
YU~
—40°C to +8§QQ\ Cﬁﬁyﬁ&h\ SCREENING
20 ns L6116PI120* ¥ / L6116NI20*
15 ns L611 5* L6116NI15*
-(-5$°C to +125°d—} C OMMERCIAL SCREENING
25 ns L6116CM25* L6116IM25*
20 ns L6116CM20* L61161M20*
15 ns L6116CM15* L6116IM15*
—55°C to +125°C — MIL-STD-883 C oMPLIANT
25 ns L6116CMB25* L6116IMB25*
20 ns L6116CMB20* L6116IMB20*
15 ns L6116CMB15* L6116IMB15*

*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L6116CMB15L)
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L6116

DEVICES INCORPORATED

2K x 8 Static RAM (Low Power)

ORDERING INFORMATION

24-pin — 0.3" wide 24-pin
4 N\
A7 E ; ;g g vee Ar ——1° 24 == vec
As Ag As —=—] 2
As T3 223 Ao s —— 3
As T4 21 |3 WE A= 4
A3 5 203 OE Az —=5—5
A2 T]6 19 I Aw A2 6
A1 ]7 181 CE A5 7
Ao C]8 17 |3 lO7 Ao 35— 8
/oo |9 16 [ 106 /00 ==%—H 9
o1 10 15 |31 1os /01 E:
o2 =11 14 |2 104 o2 ==
GND []12 13 [ /03 GND \
Plastic S \_/ / Ceramic Flatpack
Speed W, (M1)
0°C to +70°C — CommeRciAL(ScReemMRG_— \
20 ns LGllG\QQ\Zy L6116MC20*
15 ns 6WC15* L6116MC15*
—40°C to +8§QQ\ C ofMERCIAL SCREENING
20 ns
15 ns
-(-5$°C to +125°d—} C OMMERCIAL SCREENING
25 ns L6116MM25*
20 ns L6116MM20*
15 ns L6116MM15*
—55°C to +125°C — MIL-STD-883 C oMPLIANT
25 ns L6116MMB25*
20 ns L6116MMB20*
15 ns L6116MMB15*

*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L6116 MMB15L)
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L6116

DEVICES INCORPORATED

2K x 8 Static RAM (Low Power)

ORDERING INFORMATION

28-pin

A3
A2
NC
NC
Al
Ao
1/00

—
e

WE
OE
A10
NC
NC
CE
/07

1102
GND
1103
1104
1/05
1/06

32-pin

Ceramic Leadless Ghii rier \/ / Ceramic Leadless Chip Carrier
Speed (K (K7)
0°C to +70°C — CommeRcipL(ScreemRG_—_ \
20 ns L6116KC20F_~ L6116TC20*
15ns 6KC15* L6116TC15*
—40°C to +85%C > C ofMERCIAL SCREENING
20 ns v
15ns
-(-5$°C to +125°d—} C OMMERCIAL SCREENING
25 ns L6116KM25* L6116TM25*
20 ns L6116KM20* L6116TM20*
15ns L6116KM15* L6116TM15*
—55°C to +125°C — MIL-STD-883 C oMPLIANT
25 ns L6116KMB25* L6116TMB25*
20 ns L6116KMB20* L6116TMB20*
15ns L6116KMB15* L6116TMB15*

*The Low Power version is specified by adding the "L" suffix after the speed grade (e.g., L6116KMB15L)
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