TEMIC

Semiconductors

HM65162

2K x 8 Very Low Power CMOS SRAM

Description

The HM 65162 is a very low power CMOS static RAM
organized as 2048 x 8 bits. It is manufactured using the
MHS high performance CMOS technology.

The HM 65162 is a “Pure CMOS SRAM?” utilising an
array of six transistor (6T) memory cells permitting the
lowest possible stadby supply current (typical value = 0.1
LA) over the full temperature range. The high stability of
the 6T cell provides excellent protection against soft
errors due to noise.

Easy memory expansion is provided be an active low chip
select (CS), an active low output enable (OE) and three
state drivers.

All inputs and outputs of the HM-65162 are TTL
compatible and operate from single 5 V supply thus
simplifying system design.

The HM 65162 is 100 % processed following the test
methods of MIL STD 883C and/or ESA/SCC 9000,
making it ideally suitable for military/space applications
that demand superior levels of performance and
reliability.

Features
® Access Time ® 600 Mils Width Package
Commercial : 70 ns (max) ® TTIL Compatible Inputs and Outputs
Automotive/Military/Industrial : 70/85 ns (max) ® Asynchronous
® Very Low Power Consumption ® Single 5 Volt Supply
Active : 240 mW (typ) ® Equal Cycle and Access Time
Standby : 2.0 uW (typ) ® Gated Inputs : No Pull-up/Down
Data Retention : 0.8 uW (typ) Resistors Are Required
® Wide Temperature Range : —55 to +125°C
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HM65162 TEMIC
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Pin Configuration

Plastic 600 mils, 24 pins, DIL. LCC, 32 pins.
Ceramic 600 mils, 24 pins, DIL.

A7 241 VvCC
Ae[]2 231 A8 _
A5[]3 22[1A9 AS J A8
A4[]4 210w A5 A9
A3[5 201 OE h &
A2[]6 19[1A10 Az OE
A107 181 CS Al A10
Aol]s 17107 A0 [eS
/o ole 16[11/0 6 NC o7
l/o 1010 15[11/0 5 1100 o6
I/O 211 1411/0 4
GND[]12 1311/0 3
Pinout DIL 24 pins (top view) Pinout LCC 32 pins (top view)
Logic Symbol Pin Names
VCI:C A0-A10: Address inputs CS Chip Select
TS /00-1/07 : Input/Output OE: Output Enable
W+
OE VCC: Power W: Write enable
-1/00
A0 - 1/01 GND : Ground
A1 -1/02
A2 -1/03
A3 - 1/04
A4~ - 1/0 5 Truth Table
A5 - 1/06
AB -1/07 e e |
A7 - C OE | W | DATA-IN | DATA-OUT MODE
A8
A9 H X X Z Z Deselect
A10] -
I L L H V4 Valid Read
GND L | H |L Valid zZ Write
L L L Valid V4 Write
L =low, H=high, X =H or L, Z = high impedance.
2 MATRA MHS
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Electrical Characteristics

Absolute Maximum Ratings

Supply voltage to GND potential : .. ............ -05Vto+70V Storage temperature : .. ....... ..o —65°C to + 150°C
Input or Output voltage applied : .. ... (Gnd -03V)to (Vec +0.3V)
Operating Range
OPERATING VOLTAGE OPERATING TEMPERATURE
Military -2 Veex 10 % - 55Cto+ 125°C
Automotive -A) Veex 10 % —-40vCto + 125°C
Industrial -9 Veex 10% —40vC to + 85°C
Commercial -5 Veex 10 % 0vCto70°C
Recommended DC Operating Conditions
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vee Supply voltage 4.5 5.0 5.5
Gnd Ground 0.0 0.0 0.0 v
VIL (D Input low voltage -03 0.0 0.8 v
VIH Input high voltage 2.2 Vec+03V A\
Note: 1. VIL min=-0.3V or-1.0V pulse width 50 ns.
Capacitance
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin 2) Input capacitance - 5 pF
Cout 2) Output capacitance - 7 pF
Note : 2. TA =25°C, f=1MHz, Vcc = 5.0V, these parameters are not 100 % tested.
DC Parameters
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X 3) Input leakage current -1.0 1.0 LA
107 3) Output leakage current -1.0 1.0 LA
VOL (@)) Output low voltage - 04
VOH (@)) Output high voltage 2.4
Note: 3. Gnd < Vin < Vee, Gnd < Vout < Vee Output disabled.
4. Vec min, IOL =4.0 mA, IOH =-1.0 mA.
MATRA MHS
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Consumption for Commercial (-5) Specification

SYMBOIL., PARAMETER 65162 -5 65162C-5 UNIT VALUE
ICCSB 5) Standby supply current 2.0 2.0 mA max
ICCSB1 6) Standby supply current 1.0 100.0 LA max
IcC 7 Operating supply current 70.0 70.0 mA max
ICCOP 8) Operating supply current 70.0 70.0 mA max

Consumption for Industrial (-9) Specification

SYMBOL PARAMETER 65162 B 9 65162 -9 65162 C 9 UNIT VALUE
ICCSB 5) Standby supply current 3.0 3.0 3.0 mA max
ICCSB1 6) Standby supply current 5.0 5.0 100.0 LA max
IcC 7 Operating supply current 70.0 70.0 70.0 mA max
ICCOP 8) Dynamic operating current 70.0 70.0 70.0 mA max

Consumption for Automotive (-A) & Military (-2) Specifications
SYMBOL PARAMETER 65162 B2 65162 -2 65162 C-2 UNIT VALUE
ICCSB 5) Standby supply current 5.0 5.0 5.0 mA max
ICCSBI1 6) Standby supply current 50.0 50.0 500.0 LA max
ICC 7 Operating supply current 70.0 70.0 70.0 mA max
ICCOP 8) Operating supply current 70.0 70.0 70.0 mA max
Notes: 5. @ 2 VIH.
6. C_S >Vee - 0.3V, Iout = 0 mA.
7. CS < VIL, Iout = 0 mA, Vin = Gnd/Vce.
8. Vee max, Iout = 0 mA, £ =1 MHz and 5 mA/MHz, Vin = Gnd/Vce.
4 MATRA MHS
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Data Retention Mode
MHS CMOS RAM’s are designed with battery backupin 3. CS and OE must be kept between Vec + 0.3 V and
mind. Data retention voltage and supply current are 70 % of Vcc during the power up and power down

guaranteed over temperature. The following rules insure

data retention :

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

retention ; within Vce to Vec -0.2 V.
2. Output Enable (OE) should be held high to keep the
RAM outputs high impedance, minimizing power

dissipation.

Timing

transitions.

4. The RAM can begin operation > 55 ns after Vcc
reaches the minimum operating voltage (4.5 V).

VCC 45V

r—toDR

cs /[ /) )]/ 4Vm

DATA RETENTION
| MODE
VCCpRrz2 #45V
R
VDR
A 7 WWRANNNNNN

Data Retention Characteristics

PARAMETER DESCRIPTION MINIMUM TYPICAL 9) MAXIMUM UNIT
VCCDR Ve for data retention 2.0 - - v
TCDR Chip deselect to data retention time 0.0 - - ns
TR Operation recovery time TAVAV (10) - - ns
ICCDRI1(11) Data retention current
20V HM-65162B-9 - 0.1 2.0 HA
HM-65162B-2/-A - 0.1 20.0 LA
HM-65162C-5 - 0.1 30.0 LA
HM-65162C-9 - 0.1 30.0 LA
HM-65162C-2/-A - 0.1 200.0 LA
ICCDR2(11) Data retention current
3.0V HM-65162B-9 - 03 3.0 LA
HM-65162B-2/-A - 0.3 30.0 LA
HM-65162C-5 - 0.3 50.0 LA
HM-65162C-9 - 03 50.0 LA
HM-65162C-2/-A - 0.3 300.0 LA

Notes: 9. TA =25°C.
10. TAVAV = Read cycle time.
11. CS = Ve, Vin = Gnd/Vce, this parameter is only tested to Vee =2 V.

MATRA MHS
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AC Parameters

AC Conditions :

Inputpulselevels: ....... ... i, Gndto 3.0V

Input timing reference levels: ........ ... ... ... .. ... 1.5V

Write Cycle : Commercial (-5) Specification

INPUL FISE 1 . oottt 5ns
.............................. 1 TTL gate + 100 pF

SYMBOIL, PARAMETER 65162-5 65162C 5 UNIT VALUE
TAVAV Write cycle time 70 70 ns min
TAVWL Address set—up time 0 0 ns min
TAVWH Address valid to end of write 50 50 ns min
TDVWH Data set—up time 30 30 ns min
TELWH CS low to write end 45 45 ns min
TWLQZ(12) Write low to high Z 40 40 ns max
TWLWH Write pulse width 40 40 ns min
TWHAX Address hold to end of write 10 10 ns min
TWHDX Data hold time 10 10 ns min
TWHQX (12) Write high to low Z 0 0 ns min

Write Cycle : Industrial (-9), Automotive (-A) and Military (-2) Specifications

SYMBOL. PARAMETER 65162 B-9/2/A | 65162 -9/2/A |65162 C-9/2/A UNIT VALUE
TAVAV Write cycle time 70 85 85 ns min
TAVWL Address set—up time 0 0 0 ns min
TAVWH Address valid to end of write 50 65 65 ns min
TDVWH Data set—up time 30 30 30 ns min
TELWH CS low to write end 45 55 55 ns min
TWLQZ(12) Write low to high Z 40 50 50 ns max
TWLWH Write pulse width 40 55 55 ns min
TWHAX Address hold to end of write 10 10 10 ns min
TWHDX Data hold time 10 10 10 ns min
TWHQX (12) Write high to low Z 0 0 0 ns min

Note : 12. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
6 MATRA MHS
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Write Cycle 1 (W Controlled) (note 13)

et TAVAV

ADDRESS D( P)(
= Sk KTTIITTTIITIT

— TAVWH ot
jtf—— TAVWL 4>| lol——— TWLWH ——] TWHAX
— N /
W NANK 7
TWHDX

TDVWH ———
DIN DATA-IN VALID

el TWLQZ—»\I gl — TWHQX——|
DOUT DATA UNDEFINED

/" HIGH IMPEDANCE N

Write Cycle 2 (CS Controlled) (note 13)

TAVAV
ADDRESS
N 4
c8 N /]
TAVWL oo TEL1WH——
TAVWH Ji et}

———— TWLWH ————

ZZENNAAAANNRARANNY R A

TDVWH ——— ] TWHDX
DIN DATA-IN VALID

- TWLQZ
HIGH IMPEDANCE
DATA UNDEFINED A

[~ T

DOUT

Note: 13. The internal 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 timing should be referenced to the
rising edge of the signal that terminates the write.

Data I/0 Pins enter high-impedance state, as shown, when OF is held LOW during write.

MATRA MHS 7
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Read Cycle : Commercial (-5) Specification

SYMBOL. PARAMETER 65162 -5 65162 C-5 UNIT VALUE
TAVAV Read cycle time 70 70 ns min
TAVQV Address access time 70 70 ns max
TAVQX Address valid to low Z 5 5 ns min
TELQV Chip-select access time 70 70 ns max
TELQZ CSlowtolow Z 5 5 ns min
TEHQZ CS high to high Z 50 50 ns max
TGLQV Output enable access time 50 50 ns max
TGLQX OE low to low Z 5 5 ns min
TGHQZ OE high to high Z 40 40 ns max

Read Cycle : Industrial (-9), Automotive (-A) and Military (-2) Specifications

SYMBOL PARAMETER 65162 B-9/2/A | 65162 -9/2/A 65162 C-9/2/A UNIT VALUE
TAVAV Read cycle time 70 85 85 ns min
TAVQV Address access time 70 85 85 ns max
TAVQX Address valid to low Z 5 5 5 ns min
TELQV Chip-select access time 70 85 85 ns max
TELQX CSlowtolow Z 5 5 5 ns min
TEHQZ CS high to high Z 35 50 50 ns max
TGLQV Output Enable access time 50 65 65 ns max
TGLQX OEF low to low Z 5 5 5 ns min
TGHQZ OE high to high Z 35 40 40 ns min

Read Cycle

Addresses must remain stable for the duration of the read
cycle. To read OF and CS must be < VIL and W VIH. The
output buffers can be controlled independently by OF
while CS is low. To execute consecutive read cycles. CS

-—— TAVQV —»

- TAVAV ——

ADDRESS D(

OES\::::L

~t TGHQZ —w=r

VAR IS,

CS\

TGLQV [--—
TGLQX | ———
AN

|t—— TEHQZ —m

NN

Dout

l«—— TELQV -

let— TELQX —m

)

TAVQX —y

may be tied low continuously until all desired locations
are accessed. When CS is low, addresses must be driven
by stable logic levels and must not be in the high impedance
state.
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Burn-in Schematics

R1

Fr—wwW———1 \__J 2 vee
R1 R1
F6—WW——— 2 23 ————MW——F8 Rl=1KOQ
F5—W\N\R1— 3 22 R‘]—vN\N\— Fo R2=22KQ
F4_,/WV\R1_ 4 21 m—vNW\—SO Fo=25KHz£20 %
R1 R1 Fn=12Fn-1
F3—MW\ 5 20 VWV S1 S0, S1, S2 : programmable signals
R1 R1 ;
Fo—MWNW——6 19— WVW—— F10 for write / read cycles
R1 R1 _
F1—WW——— 7 18— WW— 52 VEC=35V
Ri R1+ R2
— W W
Fo R1+R2 8 7 R1+R2 F15
—W—————
F11 Ri+R2|° R+ Re F14
F12 R+R2| ° 1SR+ R2
1 14 R1+R2 l— F13
GND 12 13

Ordering Information

PACKAGE DEVICETYPE GRADE LEVEL
HM 3 — 65162 B —=5:R
0 —Chip form 2 k x 8 very low power
1 —Ceramic 24 pins static RAM —A : Automotive
600 mils -2 : Military
3 —Plastic 24 pins -5 : Commercial
600 mils -6 : 100% 25°C Probe
4 —LCC 32 pins —9 : Industrial
883 : MIL STD 883 Class B

B = high speed/low current

S
Blank : standard speed/low current >

DB : Dice Military program

C : standard R : Tape & Reel option
RD : Tape & Reel/Dry pack
option
D : Dry pack option
MATRA MHS 9
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Military and Space Versions

The following table gives package/consumption/access time/process flow available combinations

Temp. Packages Access Time (ns) Ieesb Std process RT process
range ©A) 65162 65162
B S C Mil flows Std /883 ESA /SCC
70 85 85
50 50 500
M 1 [ [ ° o
C . . . .
4 . . . .
0 X X [ °
S C L] L] ] . .
4 . . . . .
0 X X [ [ ° °

® = product in production

X = call sales office for availibility

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

10

Powered by ICminer.com Electronic-Library Service CopyRight 2003

MATRA MHS

Rev. C (17 Apr. 97)



Powered by ICminer.com Electronic-Library Service CopyRight 2003

M HS MECHANICAL  OUTLINE DICTIONARY TEMIC
24 PINS PLASTIC .600
BMIN .
AHAAAARR
INDEX
AREA 1 '
—
0 = = I 5
=" IE —
BASE i L1
PLANE = = —{(= = = A2 A
N v '
SEATING |
e (U Uy U Ul A
1P i [
o1/
| B! .
| S D1
MM INCH
A - 6.35 - .250
A1| 0.38 - .015 -
A2 3.18 4.95 . 125 . 195
0.36 0.56 .014 .022
B1 0.76 1.78 .030 .070
0.20 0.38 .008 .015
29.21 32.77 1.150 1.290
E 15.24 15.87 .600 .625
E1 12.32 14.73 .485 .580
e 2.54 B.S.C . 100 B.S.C
eA 15.24 B.S.C .600 B.S.C
eB - 17.78 - .700
L 2.93 5.08 . 115 .200
D1 0.13 - .005 -
PKG STD 0z
CODE : 3
[REV_:F [DATE : 12-0505 |

B 5368456 0007390 552 M
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TEMIC

M HS MECHANICAL OUTLINE DICTIONARY
24 LEADS CERDIP .600
o N e I o s I e s O
N A
INDEX E
AREA 1 *
HEHEHHH .I:lj
S
-——
== D -
PLANE  {— { o ¥
e Uy UU UL
s/ —teb— Ll
o b1
| ) !
MM INCH
min max min max
A - 5.71 - .225
b 0.36 0.58 014 .023
b1 0.96 1.65 .038 .065
c 0.20 0.38 .008 .015
D - 32.77 - 1.290
E 12.70 15.50 .500 .610
E1 14,99 15.75 .590 .620
e 2.54 B.S.C .100 B.Ss.C
L 3.18 5.08 .125 .200
L1 3.81 - . 150 -
Q 0.38 1.90 015 .075
S - 2.49 - .098
St 0.13 - .005 -
a 0 - 15 o - 15
N 24

COMPLIANT MIL-M-38510H (D-3).

CODE :

1
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M H S MECHANICAL  OUTLINE DICTIONARY

TEMIC

32 LDS .040 CENTER LEADLESS
SQUARE CHIP CARRIER. Al
— —
- E -
. AL
h Y e
4 il
72 7
T
D
7
1
% Z ‘B H,
7 [
[ NG A \
__|J><45 \_NE ND
MM INCH
A 1.47 1.83 .058 072
Al 1.60 2.03 .063 .080
B 0.51 TYP .020 TYP
D 10.54 10.92 .415 .430
E 10.54 10.92 .415 .430
e 1.02 BSC .040 BSC
h 0.19 RAD .008 RAD
J 0.51 .020
ND 8 8
NE 8 8
PKG STD - 01 -
CODE : 4J
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