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L 65656

32 Kx8/3.3 VOLTS
ULTIMATE CMOS SRAM

FEATURES

= SINGLE SUPPLY 3.3+ 0.3 VOLTS = WIDE TEMPERATURE RANGE : -55T0 +125°C
= ACCESS TIME s ASYNCHRONOUS

COMMERCIAL : 70/80/100 ns (MAX) » EQUAL CYCLE AND ACCESS TIME

MILITARY/INDUSTRIAL : 80/85/100 ns (MAX) « GATED INPUTS : NO PULL-UP/DOW
» VERY LOW POWER CONSUMPTION RESISTORS ARE REQUIRED

ACTIVE : 200 mW (TYP)

STANDBY: 0.3 uW (TYP)

DATA RETENTION: 0.2 uW (TYP)

INTRODUCTION

The L65656 is a very low power CMOS static RAM
organized as 32 768 x 8 bits. It is manufactured using
the MHS high performance SCMOS technology.

The L65656 provides fast access time of 70 ns for a
3 volts power supply.

Utilizing an array of six transistors (6T) memory cells,
the L65656 combines an extremely low standby supply
current (Typical value = 0.1 pA) with a fast access time
at 70 ns in commercial temperature range. The high

stability of the 6T cell provides excellent protection
against soft errors due to noise.

Extra protection against heavy ions is given by the use
of an epitaxial layer of a P substrate.

The L65656 is processed following the test methods of
MIL STD 883C and/or ESA/SCC 9000, making itideally
suitable for military/space applications that demand
superior levels of performance and reliability.

The information contained herein is subject to change without notice. No responsibility is assumed by MATRA MHS SA for using this publication and/or
circuits described herein : nor for any possible infringements of patents or other rights of third parties which may result from its use.
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L 65656
INTERFACE
PIN CONFIGURATION
PINOUT DIL/SO/FP 28 pins (Top view)
A4 O 1 28 {1 Ve
azQ 2 27 D WE
A7 O 3 26 K A13
A8 O 4 25 b A8
As O 5 24 [1A9
As O 6 23 AN
A3 Od 7 22 M OE
a2l 8 21 pAt0
Aag s 20 1 C8
A0 ] 10 19 1108
vo1 O 1 18 [ 1/07
02 O 12 17 B V06
03 O 13 16 0105
GND ] 14 15 [0 1/04
BLOCK DIAGRAM
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|/O1 o '\L INPUT E COLUMN 1/O
. DATA eoe
H ~ CIRCUIT COLUMN DECODER
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Ag * o o @ A14
CS o—
OEo CONTROL|

WEO© CIRCUIT
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L 65656

PIN DESCRIPTION TRUTH TABLE
AO-A14  : Address inputs _C_S (bar) : Chip-Select ©S (bar) W (bar) | OE (bar) (I):l;l;ﬁ?_/s MODE
I/O0-I/O7 : Input/Qutput | W (bar) : Write Enable
] aF . Deselect/
Vce : Power OE (bar) : Output Enable H X X 7 POWER-
VSS : Ground DOWN
DATA
L H L ouT Read
L L X DATAIN | Write
Qutput
L H H Z | disable
L =low, H = high, X =H or L, Z = high impedance.
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS
Supply voltage to GND potential : —0.5Vto+7.0V
Input or Output voitage applied : (Gnd — 0.3 V) to (Vec + 0.3 V)
Storage temperature : — 65 °C to + 150 °C
OPERATING RANGE
OPERATING VOLTAGE OPERATING TEMPERATURE
Military 3.3Vi03V -55°% 1o +125°C
Industrial 33V+03V -40°Ct085°C
Commercial 33V+03V 0°Cto+70°C
DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vee Supply voltage 3 33 36 \
Gnd Ground 0.0 0.0 0.0 \
VIL (1) | Input low voltage -0.3 0.0 0.6 \'
ViH Input high voltage 18 - Vee+03V \
Note: 1. VILmin=-0.3 V or-1.0 pulse width 50 ns.
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (2) | Input capacitance - - 8 pF
Cout (2) | Output capacitance - - 8 pF
Note: 2 TA=25°C,f=1MHz, Vcc=5.0V, these parameters are not tested.
DC PARAMETER
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
IIX (3) | Input leakage current -1.0 - 1 pA
10Z (3) | Output leakage current -1.0 - 1.0 pA
VOL (4) | Output low voltage - 04 Vv
VOH (4) | Output high voltage - - \

Notes : 3. Gnd < Vin < Vee, Gnd < Vout < Vee Output disabled.
4. Veemin, IOL=6mA, IOH=-1.0mA.
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L 65656

CONSUMPTION FOR COMMERCIAL SPECIFICATION

L 65656 | L 65656 | L 65656 L 65656 | L 65656 L 65656
SYMBOL PARAMETER V70 | L70 | v-80 | L-80 | V-100 | L-100 UNIT |VALUE
ICCSB (5) | Standby supply current 1 5 1 5 1 5 mA | max
ICCSB1 (6) | Standby supply current 4 70 4 70 4 70 pA | max
ICCOP (7) | Operating supply current | 100 120 95 115 90 110 mA | max
CONSUMPTION FOR INDUSTRIAL SPECIFICATION
L 65656 L 65656 | L 65656 | L 65656 |L 65656 L 65656
SYMBOL PARAMETER V80 | L-80 | v-85 | L85 | v-100 | L-100 UNIT |VALUE
ICCSB (5) | Standby supply current 5 10 5 10 5 10 mA | max
ICCSB1 (6) | Standby supply current 9 90 9 90 9 90 pA | max
ICCOP (7) | Operating supply current | 95 115 95 115 90 110 mA | max
CONSUMPTION FOR MILITARY SPECIFICATION
L 65656 |L 65656 L. 65656 L 65656 L 65656 L 65656
SYMBOL PARAMETER V80 | L-80 | V-85 | L85 | V-100 | L-100 UNIT | VALUE
ICCSB (5) | Standby supply current 5 10 5 10 5 10 mA | max
ICCSB1 (6) | Standby supply current 90 400 90 400 90 400 uHA max
ICCOP (8) | Operating supply current | 95 115 95 115 90 110 mA | max
Notes : 5.€S2VH, Vin2VIHHor Vi< VIL.
6.CS2Vec-0.3V, lout=0mA. Vin2Vec - 0.3 VorVin< 0.3 V.
7. Vee max, lout = 0 mA, f = max, Vin = Gnd/Vee. Duty cycle 100 %.
For Low frequency application consult us for power consumption.
- “ 5-90 L 65656/Rev.2.0



L 65656

DATA RETENTION MODE

MHS CMOS RAM's are designed with battery backup RAM outputs high impedance, minimizing power
applications in mind. Data retention voltage and supply dissipation.

current are guaranteed over temperature. The following 3. CS and OE must be kept between Vcc +0.3 V and

rules insure data retention: 70 % of Voc during the power up and power down

1. Chip select (CS) must be held high during data transitions.

retention ; within Vec to Vec - 0.2 V. 4. The RAM can begn operation > 80 ns after Vcc

2. Output Enable (OE) should be held high to keep the reaches the minimum operating voltage (3 V).

TIMING

DATA RETENTION
MODE

- -

v,
cc > 4

_ '<—tcoﬂ —b ft—tR —»

cs {_{_{Z{{ﬂle AN Vor / V|H§>>>§>>

DATA RETENTION CHARACTERISTICS

PARAMETER DESCRIPTION MINIMUM TY':;‘)’AL MAXIMUM | UNIT
VCCDR Vce for data retention 20 - - \
Chip deselect to data
TCDR retention time 0.0 - - ns
TR Operation recovery time TAVAV (9) - - ns
ICCDR1 (10) Data retention current
@ 2.0 V: CL-65656V-70/80/100 - 0.1 3 A
CL-65656L-70/80/100 - 0.1 60 HA
IL-65656V-80/85/100 - 0.1 8 pA
IL-656561.-80/85/100 - 0.1 80 HA
ML-65656V-80/85/100 - 0.1 80 HA
ML-65656L-80/85/100 - 0.1 300 pA

Notes : 8. TA=25°C.
9. TAVAV = Read cycle ime.

10. CS = Vce, Vin = GndNVec.
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L 65656

AC PARAMETERS

AC CONDITIONS
Input pulse levels :Gndto 3.0V Input timing reference levels 1.2V
Input rise :5ns Output load : See fig. 13, 1b

WRITE CYCLE : COMMERCIAL SPECIFICATION (note 12)

SYMBOL PARAMETER |1 08 L B L g L B L oo L 5520 UNIT |VALUE
TAVAV Write cycle time 70 70 80 80 100 100 ns min
TAVWL Address set-up time ¢] 0 0 0 0 0 ns min
TAVWH Address valid to end of 55 55 65 65 85 85 ns min

write
TDVWH Data set-up time 45 45 55 55 65 65 ns min
TELWH CS low to write end 55 55 65 65 85 85 ns min
TWLQZ (11) | Write low to high Z 25 25 25 25 30 30 ns max
TWLWH Write pulse width 60 60 70 70 90 90 ns min
TWHAX Address hold to end of 0 0 0 0 0 0 ns min
write
TWHDX Data hold time 0 0 0 0 0 0 ns min
ﬂ iWHQX (11) | Write high to low Z 0 0 0 0 0 0 ns min

WRITE CYCLE : INDUSTRIAL AND MILITARY SPECIFICATION (note 12)
L 65656 |L 65656 L 65656 L 65656|L 65656 L 65656

SYMBOL PARAMETER V80 | L80 | V.85 | L85 | V-100 | L-100 UNIT |VALUE
TAVAV Read cycle time 80 80 85 85 100 100 ns min
TAVWL Address set-up time 0 0 0 0 0 0 ns min
TAVWH Address valid to end of 65 65 70 70 85 85 ns min

write
TDVWH Data set-up time 55 55 60 60 65 65 ns min
TELWH CS low to write end 65 65 70 70 85 85 ns | min
TWLQZ (11) | Write low to high Z 25 25 25 25 30 30 ns min
TWLWH Write pulse width 70 70 75 75 90 90 ns min
TWHAX Adress hold to end of 0 0 0 0 0 0 ns min
write
TWHDX Data hold time 0 0 0 0 0 0 ns min
TWHQX (11) | Write high to low Z 0 0 0 0 0 0 ns min

Notes : 11, Specified with C_ = 5 pF (see figure 1b). Guaranteed. Not tested.
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L 65656

WRITE CYCLE : 1 W CONTROLLED (note 12)

TAVAV

ADDRESS :X X
= W o A TTTTITTTTTTTIT]

TAVWH

TWHAX

- TAVWL - TWLWH

\ 4
T -

TOVWH |

DIN * DATA-N VALID *

r— TWLQZ ——\] [e— TWHQX
pouT DATA UNDEFINED HIGH IMPEDANCE l

B

A N
WRITE CYCLE : 2 €5 CONTROLLED (note 12)
- TAVAV -
ADDRESS :X X
-t TAVWL TELWH ——— ]
cs /

™

- TAVWH -
e TwiwH | TWHAX

" AN T

TOVWH i + TWHDX
DIN * DATA-IN VALID *

[-— TWLQZ—?
IMP)
bouT DATA UNDEFINED A HIGH IMPEDANCE

Note : 12. The intemal write time of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate a write and either

signal can terminate a write by going HIGH. The data input setup and hold fiming should be referenced to the rising edge of the signal that ter-
minates the write.

Data out is high impedance if OE = VIH.
AC TEST LOADS AND WAVEFORMS

R1481Q R1481Q

30V

90 % 90 %
R2 fm% 10%
2550 GN =5ns L— —vl =5ns

INCLUDING INCLUDING
JIG AND JIGAND
= SCOPE = = SCOPE =
Figure 1 a Figure 1 b Figure 2

Equivalent to : THEVENIN EQUIVALENT

167 Q

o AAA
OUTPUT AW o 1.04V
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L 65656

READ CYCLE : COMMERCIAL SPECIFICATION

SYMBOL PARAMETER L D L g L Se S L et - 55656 | uNrT| vALUE
TAVAV Wirite cycle time 70 70 80 80 100 100 ns min
TAVQV Address access time 70 70 80 80 100 100 | ns | max
TAVQX Address valid to low Z 10 10 10 10 10 10 ns min
TELQV Chip-select access time 70 70 80 80 100 100 ns | max
TELQX (13) CS low to low Z 10 10 10 10 10 10 ns min
TEHQZ (13) | CS high to highZ 40 40 40 40 60 60 ns | max
TGLQV Output Enable access time | 35 35 35 35 40 40 ns | max
TGLQX (13) OE low to fow Z 10 10 10 10 10 10 ns min
TGHQZ (13) | OE high to high Z 30 30 30 30 40 40 | ns | max

READ CYCLE : INDUSTRIAL AND MILITARY SPECIFICATION

SYMBOL PARAMETER Lo | Lon | uoas)L 55556 L 83556 L 62556  uniT|vALUE
TAVAV Read cycle time 80 80 85 85 100 100 ns min
TAVQV Address saccess time 80 80 85 85 100 100 ns max
TAVQX Address valid to low Z 10 10 10 10 10 10 ns min
TELQV Chip-select access time 80 80 85 85 100 100 ns | max
TELQX (13) CSlowtolowZ 10 10 10 10 10 10 ns min
TEHQZ (13) | CS high to high Z 40 40 50 50 60 60 ns | max
TGLQV Output Enable access time | 35 35 40 40 45 45 ns | max
TGLQX (13) | OE low to low Z 10 10 10 10 10 10 ns min
TGHQZ 13) | OF high to high Z 30 30 35 35 40 40 ns | max

Note : 13. Guaranteed but not tested.
ﬁ “ 594 L 65656/Rev.2.0




L 65656

READ CYCLE nb 1 (notes 14, 15)

- TAVAV -
ADDRESS )(
«—— — qavav
e TAVOX —
pouT PREVIOUS DATA VALID > DATA VALID

READ CYCLE nb 2 (notes 14, 16)

= - TAVAV
cs —\ —
_ TELQV
OF —
TGLQY TGHQZ-»
[e—— TGLOX —»|

TEHQZ

HIGH
HIGH IMPEDANCE IMPEDANCE

[+—— TELQZ ———~|

DATA VALID

TN
TN

Notes : 14. Wis high for read cycle. o
15. Device is continuously selected, CS & OE = VIL.
16. Address valid prior to or coincident with CS transition low.
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L 65656

ORDERING INFORMATION

TEMPERATURE RANGE PACKAGE DEVICE GRADE  SPEED FLOW

C L ul — 65656 L -80
-— I I I I I
Low Voltage 2K x8 70ns
3<Vec<3.6V STATIC RAM 80ns
85ns
100 ns
C=COMMERCIAL 0 to+70°C _
I = INDUSTRIAL -4 to+85°C /2 ety low power
M=MILTARY 55 to+125°C =-owpo
11 = 28 pins DIL CERAMIC 600 mils blank = MHS STANDARDS
Cl = 28 pins DIL SIDE-BRAZED 600 mils /883 = MIL-STD 883 CLASSBOR S
CP =28 pins DIL SIDE-BRAZED 300 mils CB = COMPLIANT CECC 90000 LLEVEL B
Tl = 28 pins SOIC 300 mils SHXXX = SPECIAL CUSTOMER REQUEST

Ul = 28 pins SOJ 300 mils
DP =28 pins Multilayer Flat Pack

i
£
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