TEMIC MB5656G

32 K x 8 Very Low Power CMOS SRAM Rad Tolerant

Introduction

The M65656G is a very low power CMOS static RAMcurrent (Typical value = 0.flA) with a fast access time
organized as 327688 bits. at 40 ns. The high stability of the 6T cell provides

TEMIC brings the solution for applications where fasEXcellent protection against soft errors due to noise.
computing is as mandatory as low consumption, such Bgtra protection against heavy ions is given by the use of
aerospace electronics, portable instruments or embarkatepitaxial layer of a P substrate.

systems. The M65656G is processed according to the methods of

Using an array of six transistors (6T) memory cells, thihe latest revision of the MIL STD 883 (class B or S), ESA
M65656G combines an extremely low standby suppl$CC 9000 and QML.

Features
® Access time Wide temperature range : =55 to + 125
40, 55 ns 300 and 600 mils width package

® \lery low power consumption
active : 50 mW (typ)
standby : 0.uW (typ)
data retention : 0.AW (typ)

TTL compatible inputs and outputs

Asynchronous

Single 5 volt supply

Equal cycle and access time

Gated inputs : no pull-up/down
resistors are required

Interface
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Pin Configuration

Side Brazed 600/300 mils 28 pins

U/
Multilayer Flat Pack 28 pins A 01 28[]Vee
A02 27Ow
-3 26[J A3
A 4 25[J As
A 05 240 A9
A,Os 230 A
A,07 22 OF
AQD 8 21 D &0
AL0e 201 CS
Ao10 19[]1/Os
1/0 11 18[11/07
110,012 170 1/06
1/0,013 16[11/0s
GND 14 15[ 1/04
(Top View)
Pin Names Truth Table
Ag-A14:  Address inputs CS Chip-Select — — — INPUTS/
— - @S W OE OUTPUTS MODE
1/00-1/107 : Input/Output w Write Enable
— Deselect/
Vee: Power OE Output Enable H X X z POWER-DOWN
GND : Ground L H DATA OUT Read
L L X DATA IN Write
L H z Output Disable

Electrical Characteristics

Absolute Maximum Ratings

L =low, H = high, X =H or L, Z = high impedance

Supply voltage to GND potential . .. ........... -0.3Vto+ 7.0V Storage temperature.. . . ........ .. —86 to + 15C°C

> 2000 V (MIL STD 883,
METHOD 3015)

Operating Range

OPERATING VOLTAGE
Vec=5V: 10 %

OPERATING TEMPERATURE
—-55°Cto +125°C

Military

DC Operating Conditions

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 55 \%
Gnd Ground 0.0 0.0 0.0 \%
VIL 1) Input low voltage -0.3 0.0 0.8 \%
VIH(1) input high voltage 2.2 - Vce + 0.3 \Y
Note: 1. VIH max=Vcc + 0.3V, VIL min =-0.3 V or -1.0 pulse 50 ns.

Rev. E — June 30,1999)




TEMIC

Semiconductors

M65656G

Capacitance
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin 2) Input capacitance - - 8 pF
Cout (2) Output capacitance - - 8 pF
Note: 2. TA=25C,f=1MHz, Vcc =5.0V, these parameters are not tested.
DC Parameter
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
11X 3) Input leakage current -1.0 - 1.0 A
10Z(3) Output leakage current -1.0 - 1.0 UA
VOL (4) Output low voltage - - 0.4 \%
VOH (4) Output high voltage 2.4 - - \
Notes: 3. Gnd < Vin < Vce, Gnd < Vout < Vcc Output disabled.
4. Vcc min, IOL =4 mA, IOH =-1.0 mA.
Consumption
M65656G M65656G
SYMBOL PARAMETER V _ 45 V — 55 UNIT VALUE
ICCSB (5) Standby supply current 5 5 mA max
ICCSBL1 (6) Standby supply current 100 100 pA max
ICCOP (7) Operating supply current 70 70 mA max
Notes : 5. CS=VIH, Vin = VIH or Vin < VIL.

6. CS=Vcc—0.3V, lout =0 mA. Vire Vcc — 0.3 V or Vi 0.3 V.
7. Vcc max, lout = 0 mA, Vin = Gnd/Vcc. Duty cycle 100 %, F =5 MHz, derating = 10 mA/MHz.
(*) Preliminary. Please consult sales.

Data Retention Mode

MHS CMOS RAM’s are designed with battery backup ir2.
mind. Data retention voltage and supply current are
guaranteed over temperature. The following rules insure

data retention :

1. Chip select (CBmust be held high during data

retention ; within Vcc to Vecc — 0.2 V.

Timing

Output Enable (OEshould be held high to keep the

RAM outputs high impedance, minimizing power

dissipation.

3. CSmust be kept between Vce -0.3 V and 70 % of Vcc
during the power up and power down transitions.

4. The RAM can begln operation > 45 ns after Vcc

reaches the minimum operating voltage (4.5 V).

DATA RETENTION
MODE

Voo 45V Voepr 22V f 45V
tcorR—= tg
ST IR 2, JASAANNAN
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Data Retention Characteristics

PARAMETER DESCRIPTION MINIMUM TYPICAL (8) | MAXIMUM UNIT
VCCDR Vcc for data retention 2.0 - - \Y
TCDR Chip deselect to data retention time 0.0 - - ns
TR Operation recovery time TAVAV (9) - - ns
ICCDR1 (10) Data retention current

@20V: M-65656GV 0.1 80 HA
ICCDR2 (10) Data retention current
@30V: M-65656GV 0.3 90 HA

Notes: 8. TA=25C.
9. TAVAV = Read cycle time.
10. CS=Vce, Vin = Gnd/Vc, this parameter is only tested at Vcc = 2 V.
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AC Parameters

AC Conditions

Inputpulselevels:.......... ... ... ... ... .... Gnd to 3.0V Input timing referencelevels... .......... ... .. ... .. ..... 15V
INPUE NS L o 5ns Outputload :.......... ... . i See fig. 1a, 1b
Write Cycle
SYMBOL PARAMETER MG_Si%(SG M6§%556G UNIT VALUE

TAVAV Write cycle time 40 55 ns min

TAVWL Address set-up time 0 0 ns min

TAVWH Address valid to end of write 30 40 ns min

TDVWH Data set-up time 22 25 ns min

TELWH CSlow to write end 30 40 ns min

TWLQZ Write low to high Z 15 20 ns min

TWLWH (11) Write pulse width 30 40 ns min

TWHAX Address hold to end of write 0 0 ns min

TWHDX Data hold time 0 0 ns min

TWHQX (11) Write high to low Z 0 0 ns min

Notes : 11. Specified with € = 5 pF (see figure 1b). Guaranteed but not tested.
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Write Cycle 1 : W Controlled (note 12)

il TAVAV
ADDRESS 3{ ) 4
_ =] TELWH o
= Nk _ AT
-:— TAVWL ————— e—— TWLWH —:-‘TWHAXr
- NIRRN /
W ‘ \ '-\ 7 TWHDX
TDVWH ———
DIN )F DATA-IN VALID
et TWLQZ atl— TVWHQX.
DOUT DATA UNDEFINED —HicH IMPEDANCE |’.\

Write Cycle 2 : CSControlled (note 12)

ADDRESS j{

lat——— TAVWL —— potee———————— TEIWH ————————— ]

cs hR Fi

—~at TAVWH -t -

EEAANNNNNANANNNNNRN

TAVAV

%

N YA
TDVWH ———————— TWHDX
DIN DATA-IN VALID
<—TW|_Qz—>\|
DOUT e NOEFNED y HIGH IMPEDANCE

Note : 12. The internal write time of the memory is defined by the overlap df@8 and WLOW. 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 timing should be referenced to the
rising edge of the signal that terminates the write.

Data out is high impedance if GEVIH.

AC Test Loads and Waveforms

Figure 1 a Figure 1 b Figure 2
R1 1000Q R1 1000Q
50— A— 5V 30V

OUTPUT T OUTPUT T
R2 R2 GND
S0PF 2 6700 5pF 670Q .
INCLUDING INCLUDING
— JGAND = = —

<5 ns

JIG AND
SCOPE SCOPE

Equivalent to : THEVENIN EQUIVALENT

4002
OUTPUT 0———AMW———o02V
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Read Cycle
SYMBOL PARAMETER MG_SZ%GG M6_5%556G UNIT VALUE
TAVAV Read cycle time 40 55 ns min
TAVQV Address access time 40 55 ns max
TAVQX Address valid to low Z 5 5 ns min
TELQV Chip-select access time 40 55 ns max
TELQX(13) CSlow to low Z 5 5 ns min
TEHQZ(13) CShigh to high Z 15 15 ns max
TGLQV Output Enable access time 20 25 ns max
TGLQX(13) OE low to low Z 5 5 ns min
TGHQZ(13) OE high to high Z 15 20 ns max

Notes : 13. Specified with € = 5 pF (see figure 1b). Guaranteed but not tested.
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Read Cycle nb

1 (notes 14, 15)

ADDRESS ><

Read Cycle nb

TAVAV
f————— TAVQV
leg——— TAVQX ——
DOUT PREVIOUS DATAVALID > DATA VALID
2 (notes 14, 16)
—~t TAVAV -

S|

——— TELQY ——»

OE —
TOLQY —— TGHQZ —w=
TGLQX — =TEHQZ= HIGH
IMPEDANCE
Cour HIGH IMPEDANCE ([l / DATAVALID —
le—— TELOX —=\ \ \ \ \

Notes : 14. Wis hig

h for read cycle.

15. Device is continuously selected &E = VIL.
16. Address valid prior to or coincident with @&nsition low.
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Ordering Information

TEMPERATURE RANGE PACKAGE DEVICE  GRADE SPEED FLOW
S M cP — 65656 v — 40 sC
T ] ] L ] T ]
M = Military —55° to +125C 35ns
S = Space 45ns
32K x 8
STATIC RAM

V = Very low power

CP = 28 pins DIL SIDE-BRAZED 300 mils

. ; blank = MHS standards

g i aisg pins Multilayers flat pack /883 = MIL STD 883 Class B or S
SBISC = SCC 9000 level B/IC
QM = QML-Q
sv = QML-V

The information contained herein is subject to change without notice. No responsibility is assumed by TEMIC for usirigaticyardad/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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