TEMIC

MATRA MHS

HM 65688A

16 K x 4 Ultimate CMOS SRAM

Introduction

The HM 65688A is a very low power CMOS static RAM
organised as 16384 x 4 bits. It is manufactured using the
MHS high performance CMOS technology named super
CMOS.

With this process, MHS is the first to bring the solution for
applications where fast computing and low consumption
are mandatory, such as aerospace electronics, portable
instruments or PC’s.

Using an array of six transistors (6T) memory cells, the
HM 65688A combines an extremely low standby supply

current (typical value = 0.1 A) with a fast access time at
35 ns over the full 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 on a P substrate.

For military/space applications that demand superior
levels of performance and reliability the HM 65688A is
processed according to the methods of the latest revision
of the MIL STD 883 (class B or S) and/or ESA SCC 9000.

Features
® Access time ® 300 mils width package
commercial : 35/45 ns (max) o TTL compatible inputs and outputs
military/industrial : 45/55 ns (max) ® Agynchronous
® Very low power consumption o Single 5 volt supply
active : 175.0 mW (typ) o Equal cycle and access time
standby : 0.5 uW (typ) ® Gated inputs : no pull-up/down
data retention : 0.4 pW (typ) Tesistors are required
® Wide temperature range ; -55 to + 125°C
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Interface
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Pin Configuration
Plastic 300 mils, 22 pins, DIL SOIC & SO7T 300 mils, 24 pins LCC, 22 pins.
Ceramic 300 mils, 22 pins, DIL
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Pinout DIL 22 pins (top view) Pinout SO 24 pins (top view) Pinout LCC 22 pins (top view)
2 B 58LAY4SE Rev. C (12/12/94)

0005371 81 N

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



TEMIC

MATRA MHS HM 65688A
Logic Symbol Pin Names
\{elo
| AO-A13: Address inputs GND  : Ground
C_‘%: I/O0-1/O3  : Input/Outputs () : Chip-Select
ACH Vee : Power w : Write enable
A1+ - /00
A2 -
A Vo1 ! DATA- | DATAL . oo
A4 r CH I S SRR
A5 W W | our . MODE .
A oz H | x yA z Deselect
Ato- - 1103 L z Valid Read
A1 4
A2 L L Valid z Write
A13-
T L =1low, H =high, X = H or L, Z = High impedance
GND

Electrical Characteristics

Absolute Maximum Ratings

Supply voltage to GND potential : ............... -0.5Vto+7.0V Storagetemperature I ............iiiaieianas -65°C to +150°C
Input or Output voltage applied : .... (Gnd-0.3 V)to(Vec+0.3 V) Electrostatic discharge voltage > 2000 V (MIL STD 883C METHOD
3015.2)
Operating Range
R - OPERATING VOLTAGE - | OPERATING .’TEMPERATURE
Military -2) VCC:10 % -55°Cto+ 125°C
Industrial -9 VCC+10 % -40°C 1o + 85°C
Commercial -5 VCC+10% 0°Cto +70°C
Recommended DC Operating Conditions
'PARAMETER ) DESCRIPTION - T MINIMUM TYPICAL ‘MAXIMUM | - UNIT
Vee Supply Voltage 4.5 50 55 v
Gnd Ground 0.0 0.0 0.0 v
VIL (1) Input low voltage -03 0.0 0.8 v
VIH Input high voltage 22 - Vee +03V \%
Note : 1. VILmin=-0.3 V or -1.0 V pulse width 50 ns.
Capacitance
PARAMETER DESCRIPTION - - MENIMUM | TYPICAL | MAXIMUM |  UNIT
Cin 2) Input capacitance - - 5 pF
Cout @ Output capacitance - - 7 pF
Note : 2. TA =25°C,f=1 MHz, Vecc = 5.0 V, these parameters are not 100 % tested.
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HM 65688A

TEMIC

MATRA MHS
DC Parameters
"PARAMETER DESCRIPTION " MINIMUM - | TYPICAL' | MAXIMUM § - UNIT- P
X 3 Input leakage current -1.0 - 1.0 KA
10Z 3 Output leakage current -10 - 1.0 HA
VOL () Output low voltage - - 04 A%
VOH @ Output high voitage 24 - - v
Note: 3. Gnd< Vin < Vee, Gnd < Vout < Vec output disabled, €S 22.2 V.
4. Veemin, IOL=4.0mA, IOH =-10 mA.
Consumption for Commercial Specification (-5) :
"SYMBOL- '} - PARAMETER . | 6568AB-5 | 65688A 5.5 | 656884 5 | 656884 -5 | UNIT | VALUE.
ICCSB (5) Standby supply current 10 15 10 15 mA max
ICCSB1 (6) Standby supply current 1.0 75 1.0 75 MA max
ICCOP (7) Operating supply current 65 75 65 75 mA max
Consumption for Industrial Specification (-9) :
SYMBOL | .. PARAMETER 656884 B-9 | 656884 5.9 | 65688A -9 | 656854 C-0 | UNIT | VALUE |
ICCSB (5) Standby supply current 15 20 15 20 mA max
ICCSB1 (6) Standby supply current 5.0 100.0 50 100.0 UA max
ICCOP(7) Operating supply current 75 100 75 100 mA max
Consumption for Military Specification (-2) :
SYMBOL PARAMETER . . | 65688A B-2 | 65688A 8-2 | £5688A 2 ESGﬁXA €-2°}| UNIT VALIIE
ICCSB (5) Standby supply current 15 20 15 20 mA max
ICCSB1(6) | Standby supply current 50.0 500.0 500 500.0 MA max
ICCOP (7) Operating supply current 75 100 75 100 mA max
Notes: 5. CS2VIH.
6. CS2>Veec-03V,Ilout=0mA.
7. Vecmax, Iout = 0 mA, f = max, Vin = Gnd/Vce.
Output Load
5V
1000 @
DOUT ¢
660 Q ill‘: 30 pF
4 Rev. C (12/12/94)

Power ed by | Cni ner.

Bl 58b845L 0005373 LY99 =W

com El ectronic-Library Service CopyRi ght 2003




Power ed

TEMIC

MATRA MHS

HM 65688A

Data Retention Mode

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

1. Chip select (CS) must be held high during data
retention ; within Vec to Vec - 02 V.,

Timing

. CS must be kept between Vee - 0.3 V and 70 % of Ve

during the power up and power down transitions.

. The RAM can begin operation > 35 ns after Vcc

reaches the minimum operating voltage (4.5 V).

DATA RETENTION
MODE

vce a5V

r tCDR

VDR= 2V 4.5V

r——tR—»

—_— VDR
CS Z{Zf{{?lvm N

VHRAN A NN

Data Retention Characteristics

" PARAMETER- | "~ > - DPESCRIPTION - MINIMEM {TYPICAL )] MAXIMUM | UNIT -
VCCDR Vee for data retention 20 - - v
TCDR Chip deselected to data retention time 0.0 - - ns
TR Operation recovery time TAVAV (9) - - ns
ICCDRI(10) Data retention current

@l0V: HM-65688A B-§ - 0.1 0.5 UA
HM-65688A B-9 - 0.1 2.0 HA
HM-65688A B-2 - 0.1 20.0 KA
HM-65688AS/C-5 - 0.1 30.0 LA
HM-65688AS5/C-9 - 0.1 300 LA
HM-65688AS5/C-2 - 0.1 200.0 1A

ICCDR2(10) Data retention current

@30V: HM-65688A B-5 - 03 1.0 HA
HM-65688A B-9 - 03 3.0 A
HM-65688A B-2 - 0.3 300 UA
HM-65688AS/C-5 - 03 50.0 HA
HM-65688AS/C-9 - 0.3 50.0 MA
HM-65688AS/C-2 - 0.3 300.0 HA

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

10. CS = Vcc, Vin = Gnd/Vce, this parameter is only tested to Vee =2 V.
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HM 65688A

TEMIC

MATRA MHS
AC Parameters
AC Conditions :
Inputpulselevels : .......cvoiiiiiiiiinriennnnns Gndto30V Input timing reference levels: .......... ... cviiinat. 1.5V
INPUEIISE & & i v ittt ie i iie it e anasaseerseanranann Sns Outputload:..........coiiiiiiiiiinnnenn 1 TTL gate + 30 pF
Write Cycle : Commercial Specification
SYMBOL - PARAMETER | 65688A B-S | 65688A S-5 | 65688A -§ | 456884 C-8 JUNIT{ VALUE
TAVAV Write cycle time 35 35 45 45 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end to write 35 35 45 45 ns min
TDVWH Data set-up time 22 22 25 25 ns min
TELWH CS low to write end 35 35 45 45 ns min
TWLQZ Write low to high Z 15 15 15 15 ns max
TWLWH Write pulse width 30 30 40 40 ns min
TWHAX Address hold to end of write 5 5 5 5 ns min
TWHDX Data hold time 3 3 3 3 ns min
TWHQX Write high to low Z 0 (1] 0 1] ns min
Write Cycle : Industrial and Military Specification
sowpow | mRavemer | G | OGOY 1 SR SR o e
TAVAV Write cycle time 45 45 55 55 ns min
TAVWL Address set-up time ] 0 0 0 ns min
TAVWH Address valid to end to write 45 45 55 55 ns min
TDVWH Data set-up time 25 25 25 25 ns min
TELWH | CS low to write end 45 45 55 55 ns min
TWLQZ Write low to high Z 15 15 20 20 ns max
TWLWH Write pulse width 40 40 50 50 ns min
TWHAX Address hold to end of write S 5 5 5 ns min
TWHDX Data hold time 3 3 3 3 ns min
TWHQX Write high to low Z 0 0 0 0 ns min
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TEMIC

Write Cycle (note 11)

TAVAV

ADDRESS >O<><

XXX

os \t——iTELWH t— TWHAX
4
/|
TAVWH
—» TAVWL j&— je——— TWILWH
W q \4——-— TWLEH — e
NN S
C—'IWLQZw:] o YHOX
Dout NN N NNON N
VA A A A A,
TDVEH —bm
TDVWH —— TWHDX

K

Note: 11.

The internal write time of the memory is defined by the overlap of C3 LOW and W LOW. Both signals must be LOW to initiate a

write and either signal can terminate a write by goins HIGH. The data input setup and hold timing should be referenced to the rising

edge of the signal that terminates the write.
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TEMIC
HM 65688A MATRA MHS

Read Cycle : Commercial Specification

AYMBOL |~ PARAMRTER - | 65688A B-5 | 65688A S-5 | 656884 -8 | 656884 C-5 JUNIT| - VALUE
TAVAV Read cycle time 35 35 45 45 ns min
TAVQV Address access time 35 35 45 45 ns max
TAVQX Address Valid to low Z 3 3 3 3 ns min
TELQV Chip-select access time 35 35 45 45 ns max
TELQX CSlowtolowZ 5 5 5 5 ns min
TEHQZ TS high to high Z 35 35 45 45 ns max

Read Cycle : Industrial and Military Specification

SYMBOL | 'PARAMETER | Ay GEBA -y 63IA | GRSEA funie] vaLue
TAVAV Read cycle time 45 45 55 55 ns min
TAVQV Address access time 45 45 55 55 ns max
TAVQX Address Valid to low Z 3 3 3 3 ns min
TELQV Chip-select access time 45 45 55 55 ns max
TELQX CSlowtolow Z 5 5 5 5 ns min
TEHQZ TS high to high Z 45 45 55 55 ns max

Read Cycle nb 1 (notes 12, 13)

- TAVAV >l

ADDRESS ><

N
Dot /<><>< DATA VALID

r— TAVQOX —p

Read Cycle nb 2 (notes 12, 14)

Ccs

N
N //

lo——————————— TELEH TEHQZ/
[—— TELQV —————pt

QORI
AR "s’o‘é.
TELOX RRIRRRR
TWLQZ

Notes : 12. W is high for read cycle.

13. Device is continuously selected, CS = VIL.

14. Address valid prior to or coincident with CS transition low.
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Burn-in Schematics

16 K x4
FO—ANM— 1 22 [ \VCC
F1 =AW 2 21 —AWWA— F13
F2—\W—] 3 20 —WWW— F12 Fo :X { ~ ADD
F3—/AWWW— 4 19 —WWA— F11 " o9 xut DATA
FA—WW— 5 18 —WWA— F10 so__-"_ | |__1'__ Ccs
F5—WW— 6 17 -WWA—F9 st ;06 45 ; W
FE—AWAWV—] 7 16 MW —F14 --:---L———I -----------------
F7—WW—1 8 15 WWA—F15 0 1048
Fe—~vWVW— 9 14WW—F14
(S0) CS—WWA— 10 13WW—F15
GND— 11 12~WW—W (81)
VCC=5V(-0,+05) Fn=12Fn-1
R =1 KQ per pin S0 & S1 : programmable signals for write/read cycles
FO =91.6 KHz + 20%
Ordering Information
PACKAGE DEVICETYPE GRADE LEVEL
HM 1 —_ 65688A B —5:R
0 -Chip form 300 mils 16 K x 4 Ultimate CMOS .
1 -Ceramic 22 pins static RAM -2 : Military ‘
3 -Plastic 22 pins - -5 : Commercial
300 mils -6 : 100% 25°C Probe
4 -LCC 22 pins rectangular -9 : Industrial
T-SOIC 24 pins 300 mils /883 : MIL STD 883 class B
U -8SO7 24 pins s T orS
300 mils B: h.l gh sp ow current DB : Dice Military program
S : high speed/standard current R : Tape & Reel option
Blfmk : staxclldard speed/low current RD : Tape & Reel/Dry pack
C: standar option
:D  : Dry pack option

The information contained herein is subject fo change without notice. No responsibility is assumed by MATRA MHS SA for using this publication
andlor circuits described herein : nor for any possible infringements of patents or other rights of third parties which may resull from its use.
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