TEMIC

Semiconductors

HM65687A

64 K x 1 Very Low Power CMOS SRAM

Introduction

The HM65687A is a very low power CMOS static RAM
organized as 65536 x 1 bit. It is manufactured using the
TEMIC high performance CMOS technology named
super CMOS.

With this process, TEMIC 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
HM65687A combines an extremely low standby supply

Features

® Access time
commercial : 35/45 ns (max)
military/industrial : 45/55 ns (max)
® Very low power consumption
active : 175.0 mW (typ)
standby : 0.5 uW (typ)
data retention : 0.4 uW (typ)
® Wide temperature range :
—55to + 125°C

current (typical value = 0.1 pA) 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 of a P substrate.

For military/space applications that demand superior
levels of performance and reliability the HM65687A is
processed according to the methods of the latest revision
of the MIL STD 883 (class B or S) and/or ESA SCC 9000.

300 mils width package

TTL compatible inputs and outputs

Asynchronous

Single 5 volt supply

Equal cycle and access time

Gated inputs : no pull-up/down
resistors are required
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HM65687A TEMIC

Interface
Block Diagram
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Pin Configuration
Plastic 300 mils, 22 pins, DIL. SOIC & SOJ 300 mils, 24 pins LCC, 22 pins.

Ceramic 300 mils, 22 pins, DIL.

./ Ao 24[vce
A0 22[0VCC
Az ST ATs ATLJ2 23L1A15
A2[3 20[] A14 A2L]3 22L1A14
A3[]4 190 A13 A3]4 21[]A13
A4[]5 1871 A12 A4L]5 20L1A12
A5[]6 1701 A11 A5L]6 T9LING
AeL]7 161 A10 NC L7 1eL1A1
DOLJEQ 14]A8 A7E9 16DA9 10111213
w10 1301 Din DOUTL10 15H1A8
GNDL 11 1201Cs Vo 1820
GNDO12 131 Cs
Pinout DIL 22 pins (top view) Pinout SO 24 pins (top view) Pinout LCC 22 pins (top view)
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TEMIC

Semiconductors

HM65687A

Logic Symbol Pin Names
vCcC —
| A0-A15: Address inputs w : Write enable
C_%: Din : Input Vee : Power
A0 L Din Dout : Output GND  : Ground
2; ] CS : Chip select
A3
Ad
A5 Truth Table
A6
A DATA DATA
A8 raral W - -
A9 - S W IN OUT MODE
A10 7
Al11
A2 L bout H X Z Z Deselect
NG H z Valid Read
AT L | L Valid z Write
GND
L =low, H=high, X =H or L, Z = High impedance
Electrical Characteristics
Absolute Maximum Ratings
Supply voltage to GND potential : . .............. -03Vito+7.0V
Input or Output voltage applied : .... (Gnd-0.3V)to (Vec+03V)
Storage temperature : . ....... ..o —65°C to +150°C
Operating Range
OPERATING VOLTAGE OPERATING TEMPERATURE
Military -2 Veex 10 % —-55Cto+ 125C
Industrial -9 Veex 10% —40vC to + 85°C
Commercial -5 Veex 10 % 0vCto+70°C
Recommended DC Operating Conditions
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vee Supply Voltage 4.5 5.0 5.5 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 - VCC+03V v
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.
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HM65687A

TEMIC

Semiconductors

DC Parameters

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X 3) Input leakage current -1.0 - 1.0 LA
10Z 3) Output leakage current -1.0 - 1.0 LA
VOL (&) Output low voltage - - 04 v
VOH (&) Output high voltage 2.4 - - v
Note : 3. Gnd < Vin < Vee, Gnd < Vout < Vee output disabled, CS > 2.2 V.
4. Vec min, IOL = 4.0 mA, IOH =-1.0 mA.
Consumption for Commercial Specification (-5) :
SYMBOIL, PARAMETER 65687A B-5 | 65687A S-5 65687A -5 | 65687A C-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 LA max
ICCOP (7) Operating supply current 65 75 65 75 mA max
Consumption for Industrial Specification (-9) :
SYMBOL PARAMETER 65687A B-9 | 65687A S-9 635687A 9 | 65687A C-9 | UNIT VALUE
ICCSB (5) Standby supply current 15 20 15 20 mA max
ICCSB1 (6) Standby supply current 5.0 100.0 5.0 100.0 LA max
ICCOP (7) Operating supply current 75 100 75 100 mA max
Consumption for Military Specification (-2) :
SYMBOL PARAMETER 65687A B-2 | 65687A S-2 65687A -2 | 65687A C-2 | UNIT VALUE
ICCSB (5) Standby supply current 15 20 15 20 mA max
ICCSB1 (6) Standby supply current 50.0 500.0 50.0 500.0 LA max
ICCOP (7) Operating supply current 75 100 75 100 mA max
Notes: 5. CS = VIH.
6. CS =Vee— 0.3V, Iout = 0 mA.
7. Vee max, Tout = 0 mA, f = max, Vin = Gnd/Vec.
Output Load
5V
% 1000 @
DOUT ¢
660 Q f 30 pF
4 MATRA MHS
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TmEMI C HM65687A

Data Retention Mode 2. CS must be kept between Vee — 0.3 V and 70 % of Ve
during the power up and power down transitions

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 Vcc to Vee - 02V

3. The RAM can begin operation > 35 ns after Vcc
reaches the minimum operating voltage (4.5 V).

Timing

DATA RETENTION
, MODE

vee 45V VDR=2V  A45V

r—tCDR y R
cs J///// Avn h = / VIERA N AN NN

Data Retention Characteristics

PARAMETER DESCRIPTION MINIMUM [TYPICAL (8)| MAXIMUM UNIT
VCCDR Ve for data retention 2.0 - - v
TCDR Chip deselected to data retention time 0.0 - - ns
TR Operation recovery time TAVAV (9) - - ns
ICCDRI1(10) Data retention current

@20V: HM-65687A B-5 - 0.1 0.5 LA
HM-65687A B-9 - 0.1 2.0 LA
HM-65687A B-2 - 0.1 20.0 LA
HM-65687AS/C-5 - 0.1 30.0 HA
HM-65687AS/C-9 - 0.1 30.0 HA
HM-65687AS/C-2 - 0.1 200.0 LA

ICCDR2(10) Data retention current

@3.0V: HM-65687A B-5 - 0.3 1.0 LA
HM-65687A B-9 - 03 3.0 LA
HM-65687A B-2 - 0.3 30.0 LA
HM-65687AS/C-5 - 0.3 50.0 LA
HM-65687AS/C-9 - 03 50.0 HA
HM-65687AS/C-2 - 0.3 300.0 LA

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

MATRA MHS 5
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AC Parameters

AC Conditions :

Inputpulselevels: ....... ... i, Gndto3.0V  Inputtiming referencelevels: .. ... ... ... .. ... ... ... ... 1.5V
TNPUL LIS I .ttt et s 5ns Outputload :....... ... .. . i, 1 TTL gate + 30 pF
Write Cycle : Commercial Specification
SYMBOL PARAMETER 65687A B-5 | 65687A S-5 | 65687A -5 | 65687A C-5 |UNIT 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 0 0 0 ns min

Write Cycle : Industrial and Military Specification

SYMBOL PARAMETER 615:3/72A 658,‘_;§le 65_?3‘27A 626:3721& UNIT VALUE
TAVAV Write cycle time 45 45 55 55 ns min
TAVWL Address set-up time 0 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 5 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
6 MATRA MHS
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TmEMI C HM65687A

Write Cycle (note 11)

TAVAV

— TELWH 4%—4— TWHAX
CSs

- TAVWH
W \ - TWLEH >
TWHGX
. TWLOZ
bout NN NN NN N
/ /7
TDVEH —
TDVWH — TWHDX

o XXX X XXX L

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.

Note: 11.

MATRA MHS 7
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Read Cycle : Commercial Specification

SYMBOL PARAMETER 65687A B-5 | 65687A S-5 | 65687A -5 | 65687A C-5 |UNIT 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 CSlow tolow Z 5 5 5 5 ns min
TEHQZ CS high to high Z 35 35 45 45 ns max

Read Cycle : Industrial and Military Specification
65687A 65687A 65687A 65687A

SYMBOL. PARAMETER B-9/2 S.9/2 912 C92 UNIT 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 CSlow tolow Z 5 5 5 5 ns min
TEHQZ CS high to high Z 45 45 55 55 ns max

Read Cycle nb 1 (notes 12, 13)
- TAVAY >
ADDRESS ><
—— TAVQV ——P»
\<><>< DATA VALID
Dout
— TAVQX —p
Read Cycle nb 2 (notes 12, 14)
——— TELEH TEHQZ/
[ 4—— TELQV ——»
TELQX
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.
8 MATRA MHS

Powered by ICminer.com Electronic-Library Service CopyRight 2003

Rev. D (11 April. 97)



TmEMI C HM65687A

Burn-in Schematics

64 Kx1
(without output enable)

FO —AAMA— 1 22 vece
F1 —AWW— 2 21 —MWA— F15 .
F2 —-WWA— 3 20 —MWA— F14 FO /EA)R'PA
F3 —WW— 4 19 -MW— F13 SO_i_OIQ 4|5—.— cs
F4—NW— 5 18 —WWW—F12 “:”'0.9 7 '
F5 —~VWWW— 6 17 ~VWA— F11 S1 | W
F6 ~"WW— 7 16 ~MWA— F10 __f__ _________________ .
F7—WW— 8 15 —WWA— Fg 0 5.45 S
NC "WWV— 9 14YWWVW—F3
)W —"WWWA—] 10 13WW— F16
GND — 11 12 WW—CS (59)
VCC=5V(-0,+0.5) Fn=12Fn-1
R =1 KQ per pin S0 & S1 : programmable signals for write/read cycles
FO=91.6 KHz +20% NC : Non connected.
MATRA MHS 9
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Ordering Information

PACKAGE

HM 1
—— T

0 —Chip form

1 —Ceramic 22 pins

3 —Plastic 22 pins

4 —LCC 32 pins rectangular
T—SOIC 24 pins 300 mils

U —SO0J 24 pins

D -FP24 500 mils

300 mils

300 mils

300 mils

DEVICE TYPE GRADE

65687A B

T ———

64 K x 1 Ultimate CMOS
static RAM

B : high speed/low current

S : high speed/standard current
Blank : standard speed/low current
C : standard

C -Side brazed 22 pins 300 mils

Military and Space Versions

blank
/883
P883
SB/SC
SHXX
FHXX

LEVEL

-5

—

= MHS standards
= MIL STD 883 Class Bor S
= MIL STD 883 + PIND test
= SCC 9000 level B/C
X = Special customer request
X = Flight models (space)

EHXXX = Engineering models (space)
MHXXX = Mechanical parts (space)
LHXXX = Life test parts (space)

:R
:RD

= Tape and reel
= Tape and reel dry pack
= Dry pack

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

Temp. Packages Access Time (ns) Teesb (LA) Std process RT process
range 65687 65687E
B S C Mil flows Mil flows Space flows
45 45 55 55 (including
50 500 50 500 SCC9301026)
M 1 [ ° ° o o
4 . . . . .
D . . . . .
0 X X X [ °
S C [ [ . 3
4 . . . .
D . . . .
0 X 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.
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M HS MECHANICAL OUTLINE DICTIONARY TEMIC
24 PINS SO .300

N
gFIFIHH_/E ’
INDEX/Z g g H[$]0.25(.010)@ [BM |
AREA” F—Arl | i
HHEHH

0.356mm(.0 14)MIN

|

Alglo 10 (.004)][C]

SEATING PLANE
IE_‘_ D /

=

0 T S 4

|$|o 25(.010)™ |D |B [A® |

|_I

l —

MM INCH
A 2.35 2.65 .083 . 104
Al 0.10 0.30 .004 .012
B 0.35 0.49 .014 .019
C 0.23 0.32 .009 .013
D 15.20 15.60 .599 .614
E 7.40 7.60 .291 .299
e 1.27 BSC .050 BSC
H 10.00 10.65 .394 .419
h 0.25 0.75 .010 .029
L 0.40 1.27 .016 .050
N 24 24
a 0° 8°

CODE ' T

[REV :H|DATE : 260195 |
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M H S MECHANICAL  QUTLINE DICTIONARY TEMIC
22 PINS PLASTIC .300
BMIN.
LA HE 2 4\ B1MAX.
} MIN. i 2
INDEX R
AREA 7 i FIGURE 2 B IMAX.
BASE {7 A 4
PLANE =5 = AlE = =] A2 A - -
SEATING ;- :;
PLANE U | U UIE]U U_L_Jr i,’{ £ HIN
iLel! L
M/_:__ B1
eB
MM INCH
A - 5.33 - .210
Al 0.39 - .015 -
A2 2.92 4.95 . 115 . 185
0.36 - .014 -
B1 1.14 1.78 .045 .070
0.20 0.38 .008 .015 v
26.04 26.29 .025 1.035
7.62 8.25 .300 .325
E1l 6.10 7.11 .240 .280
e 2.54 B.S.C . 100 B.S.C
eA 7.62 B.S.C .300 B.S.C
eB - 10.92 - .430
L 2.92 4.06 115 . 160
D1 0.13 - .005 -
PKG STD 00
CODE : 3S
|REv 0 |DATE : 05-06-02 |
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M H S MECHANICAL OUTLINE DICTIONARY
32 PINS RECTANGULAR PLCC
G /—Nd H
j;;:f’ S Ly S 30°

i
.080, MIN
ViE
.0217.013 —= J- +025 MIN
R )
MM INCH
A 3.18] 3.55| .125] .140
A | 1.53] 2.41| .060| .095
D | 12.32| 12.51] .a85| 495
D1 | 11.36 | 11.50| .447| .453
D2| 4.78| 5.66| .188| .223
E | 14.86| 15.11| .585| .595
E1| 13.90 | 14.04 | .547| .553
E2| 6.05| 6.93| .238| .273
e 1.27 BSC .050 BSC
r 0.25 TYP .010 TYP
G 1.06 | 1.22 | .042| .048
H | o0.58| 0.74| .023| .o0z9
J | o.38 - 015 -
K | o66| o0.82| .o26| .03z
Nd/Ne 7/9 7/9

COMPLIANT JEDEC MS-016
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M H S MECHANICAL OUTLINE DICTIONARY TEMIC

22 PINS CERDIP .300

BMIN .,
HHHHAEH c L\ BIMAX.
) MIN. _ a
INgéEX
AREA
—= { FIGURE 2 BiMAX.
HHBHBHHBHE ]
BASE
PLANE _{ A‘Z ! — =
/- = N = — A / iy
[L i il
SEATING i i
PLANE |. U ’ U U U U Al i HiS
et}

— e—

£
o e || TE| L
B C

L Dt
eB
MM INCH
min max min max
A - 5.84 - .230
Al 0.51 - .020 -
A2 3.197 4.95 . 125 . 195
B 0.36 0.58 .014 .023
B1 0.8% 1.78 .035 .070
C 0.20 0.38 .008 .015
D 26.92 28.19 1.060 1.110
D1 0.13 - .005 -
E 7.82 8.00 .308 .315
El 7.24 7.87 .285 .310
e 2.54 B.s.C .100 B.s.C
eA 7.62 B.S.C .300 B.S.C
eB - 10.82 - .426
L 3.18 5.08 . 125 .200
PKG STD -02-

CODE : 1S

|rev :0|DATE : 300790 |
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MECHANICAL OUTLINE DICTIONARY TEMIC

4
SEATINGI U U
PLANE i

M H S
22 LEAD SIDE BRAZE .300
ﬁr—lﬁl—ll—"ll_ll_l_—}‘
A\Y ‘
INDEX
AREA |
e [t i
LJ J UJ T 7T [T T 71 T3J
S _“_
BASE
PLANE . = ‘

{
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B—1--- e —o{ [ ] & ] |
MM INCH
A 2.82 3.94 R R . 155
Al 0.63 1.14 .025 .045
B 0.38 0.353 .015 .02 1
B1 0.96 1.52 .038 .060
C 0.20 0.30 .008 012
D 27.43 28.45 .080 1.120
E 7.49 8.25 .295 .325
E1 7.1 7.87 .280 .310
L 3.18 4.44 . 125 175
S 1.10 2.03 .043 .080
e 7.62 TYP .300 TYP
el 2.54 TYP . 100 TYP
a o° 15°
PKG STD 00
CODE : CS

|[REV -0 |DATE : 24-08-90 |
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