H March 1994

DATA SHEET HM 65788

16 Kx 4
HIGH SPEED CMOS SRAM

=4

FEATURES
« FAST ACCESS TIME « 300 MILS WIDTH PACKAGE
COMMERCIAL : 15/20/25/35/45 ns « TTL COMPATIBLE INPUTS AND OUTPUTS

INDUSTRIAL/MILITARY : 20/25/35/45/55 ns

s LOW POWER CONSUMPTION
ACTIVE : 267 mW (typ) "
STANDBY : 75 mW (typ)

« WIDE TEMPERATURE RANGE :
-55CTO+125°C

» ASYNCHRONOUS

CAPABLE OF WITHSTANDING GREATER THAN
2000 V ELECTROSTATIC DISCHARGE

» SINGLE 5 VOLT SUPPLY

INTRODUCTION

The HM 65788 is a high speed CMOS static RAM Easy memory expansion is provided by an active low
organized as 16384 x 4 bits. It is manufactured using chip select (CS) and three state drivers.

MHS’s high performance CMOS technology. Al inputs and outputs of the HM 65788 are TTL
Access times as fast as 15 ns are available with compatible and operate from single 5 V supply thus
maximum power consumption of only 633 mW. simplifying system design.

The HM 65788 features fully static operation requiring The HM 65788 is 100 % processed following the test
no external clocks or timing strobes. The automatic methods of MIL STD 883C and/or ESA/SCC 9000

power-down feature reduces the power consumption by making it ideally suitable for military/space applications
60 % when the circuit is deselected. that demand superior levels of performance and
reliability.

The information contained herein is subject to change without notice. No responsibilily 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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PIN CONFIGURATION

HM 65788

INTERFACE

Plastic 300 mils, 22 pins, DIL.
Ceramic 300 mils, 22 pins, DIL.

SOIC & SOJ 300 mils, 24 pins

Pinout DIL 22 pins (top view) Pinout SOIC/SOJ 24 pins
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LOGIC SYMBOL

HM 65788

PIN NAMES

s
w

A0
Al

A3
A4
A5
A8
A7
A8
A9
A10
A1l
A12
A13

vCcC

E 100
B -1/0 1

b /o2

1 1703

GND

AO-A13 : Address inputs

GND : Ground

1/00-1/03 : Input/Outputs

CS  :Chip-Select

VvCC : Power

W  :Write Enable

TRUTH TABLE

CS W | DATA-IN | DATA-OUT| MODE
H X V4 z Deselect
L H Z Valid Read
L L Valid z Write

Supply voltage to GND potential : —~05Vto +7.0 V

ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

DCinputvoltage: —03Vto+7.0V

Output current into outputs (low) : 20 mA
Electro static discharge voltage : > 2001 V (MIL STD

DC output voltge in high Z state : —0.5Vto + 7.0V 883C method 3015.2)

Storage temperature : —65°C to + 150°C

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE

Military -2 5V+10% —-55°C to + 125°C
Industrial -9 5V+10% —40°C to + 85°C
Commercial -5 5V+10% 0°Cto +70°C

RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vee Supply Voitage 45 5.0 55 \
Gnd Ground 0.0 0.0 0.0 \
VIL Input low voltage -03 0.0 08 Vv
VIH Input high voltage 22 - VCC \

CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF

Note :

1. TA=25°C, f=1MHz, VCC = 5.0 V, these parameters are not 100 % tested.

HM 65788/Rev.2.0
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HM 65788

DC PARAMETERS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (2) | Input leakage current -10.0 - 10.0 pA
10z (3) | Output leakage current -10.0 - 10.0 BA
108 (3) | Output short circuit current - - -350.0 mA
VOL (4) | Output low voltage - - 0.4 v
VOH (5) | Output high voltage 24 - - v
Notes : 2. Gnd < Vin < Vec, Gnd < Vout < Ve output disabled
3. Veec =max, Vout = Gnd, duration of the simdru.nshon.ldrmemeedmsecom]s
Not more than 1 output should be shorted at one time.
4. Vecmin, IOL=8.0mA
5. Voc min, IOH =~ 4.0 mA.
CONSUMPTION FOR COMMERCIAL (- 5) SPECIFICATION
65788 | 65788 | 65788 | 65788 | 65788
SYMBOL PARAMETER E-5 F5 H5 K5 MS UNIT | VALUE
ICCSB (6) | Standby supply current 40 40 30 30 30 mA max
ICCSB1 (7) | Standby supply current 20 20 20 20 20 mA max
ICCOP (8) | Dynamic operating current 115 100 100 100 100 mA max
CONSUMPTION FOR INDUSTRIAL (- 9) AND MILITARY (- 2) SPECIFICATION
65788 | 65788 | 65788 | 65788 | 65788
SYMBOL PARAMETER F92 | Ho2 | Ke2 | me2 | N-g-2 UNIT | VALUE
ICCSB (6) | Standby supply current 40 40 30 30 30 mA max
ICCSB1 (7) | Standby supply current 20 20 20 20 20 mA max
ICCOP (8) | Dynamic operating current 115 100 100 100 100 mA max

6. CS 2 VH min duty cycie = 100 %, a pull-up resistor to Ve on the CS input is required to keep the device deselected during Voc power-up otherwise
1CCSB will exceed values above.

7. CS=Vec—-0.3Viout=0mA.

8. Vec max, Output current = 0 mA, f = max, Vin = Vee or Gnd.

Notes :

AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0V Input timing reference levels 115V
Input rise :5ns Output loading IOLIOH (see figure 1a and 1b) : + 30 pF

AC TEST LOADS AND WAVEFORMS

R1481Q R1 4810
OUTPUT OUTPUT 90 % 80%
GND 10% 10%
newone | mcwmue <5ns — — <5ns
Figure 1a Figure 1a Figure 2
Equivalent to : THEVENIN EQUIVALENT
1670
OUTPUT 0——W——01.73V
[ ]
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HM 65788

WRITE CYCLE : COMMERCIAL (- 5) SPECIFICATION

7 788 7! 5788 | 65788
SYMBOL PARAMETER Soa> | 8788 | €or8s | 6e78S | 68 758 | unIT | vaLue
TAVAV Write cycle time 15 20 20 25 40 ns min
TAVWL Address set-up time 0 0 0 0 0 ns min
TAVWH Address valid to end to write 12 15 20 25 30 ns min
TDVWH Data set-up time 10 10 10 15 15 ns min
TELWH CS low to write end 12 15 20 25 30 ns min
TWLQZ (9) | Write low to high Z 7 7 7 10 15 ns max
TWLWH Write pulse width 12 15 15 20 20 ns min
TWHAX Address hold to end of write 0 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 0 0 ns min
TWHQX (8) | Write high to low Z 5 5 5 5 5 ns min
WRITE CYCLE : INDUSTRIAL (- 9) AND MILITARY (- 2) SPECIFICATION
SYMBOL PARAMETER Tt | e | Sore8 o | 5788 | uNIT | vALUE
TAVAV Write cycle time 20 20 25 40 50 ns min
TAVWL Address set-up time 0 0 0 0 0 ns min
TAVWH Address valid to end to write 15 20 25 30 40 ns min
TDVWH Data set-up time 10 10 15 15 20 ns min
TELWH €S low to write end 15 20 25 30 40 ns min
TWLQZ (8) | Write low to high Z 7 7 10 15 25 ns max
TWLWH Write pulse width 15 15 20 20 30 ns min
TWHAX Address hold to end of write 0 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 0 0 ns min
TWHQX (8) | Write high to low Z 5 5 5 5 5 ns min

Note : 8. The data input set-up and hokd timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65788

WRITE CYCLE 1 W CONTROLLED (note 9)

- TAVAV >
ADDRESS :){ X
- TELWH -
= IRk _ By
— TAVWL —— —— TWLWH ——p»|  TWHAX
= N N 4
w ANK /lvwrox
TOVWH ——— ]
DIN * DATA-IN VALID -*I
ag- TWLQZ lat— TWHQX.
pout DATA UNDEFINED /" HIGHMPEDANCE N\

WRITE CYCLE 2 CS CONTROLLED (note 9)

- TAVAV -
ADDRESS }( )ﬁ
N 4
s N /]
- TAVWL —— el TEIWH——
TAVWH -

——————— TWIWH ———— ] TWHAX

7 R /1

/
TOVWH —— ] TWHDX
DN )( DATA-IN VALID
<~TWLQ2—>\|
boUT Py —— N HIGH IMPEDANCE

Note : 9. Theintemal write ime of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate & 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.
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HM 65788

READ CYCLE : COMMERCIAL (- 5) SPECIFICATION

SYMBOL PARAMETER sores e | oree Coey | O7% | uniT | vALUE
TAVAV Read cycle time 15 20 25 35 45 ns min
TAVQV Address access time 15 20 25 35 45 ns max
TAVQX Address valid to low Z 3 3 3 3 3 ns min
TELQV Chip-select access time 15 20 25 35 45 ns max
TELQX CSlowto low Z 5 5 5 5 5 ns min
TEHQZ CShigh to high Z 8 8 10 15 15 ns max
TELIC CS low to power up 0 0 0 0 0 ns min
TEHICL CShighto power down 15 20 20 20 25 ns max

READ CYCLE : INDUSTRIAL (- 9) AND MILITARY (- 2) SPECIFICATION

SYMBOL PARAMETER T e | e A N | UNIT | vALUE
TAVAV Read cycle time 20 25 35 45 55 ns min
TAVQV Address access time 20 25 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 3 3 ns min
TELQV Chip-select access time 20 25 35 45 55 ns max
TELQX CSlowto low Z 5 5 5 5 5 ns min
TEHQZ CS high to high Z 8 10 15 15 20 ns max
TELIC CS low to power up 0 0 0 0 0 ns min
TEHICL CS high to power down 20 20 20 25 25 ns | max

READ CYCLEnb 1

TAVAV |

ADDRESS \(
/]

TAVQV

TAVQX
DouT PREVIOUS DATA VALID > DATA VALID

READ CYCLE nb 2

) TAVAV
TELQV TEHQZ
ra—— TELQZ —= HIGH
HIGH IMPEDANCE 7777 IMPEDANCE
pout DATA V) —
TELQZ LAY ALID

~-TELIC + | TEHICL —|
Vee ICC
SUPPLY 50 % 50 %*
CURRENT isB

&=
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HM 65788

BURN-IN SCHEMATICS

FO—wwW—1 22 vce
F1—WW—] 2 21 —MWW— F13
F2 —AWA— 3 20— F12
F3—WwWW— 4 19— E1q ; DD
Fa—AW—] 5 181-MW— F1g FOD:KOS _ >:¥CDATA
F5 —~WW—{ 6 17 -WW— £g S0 T | [ T Cs
F6 —AWW—] 7 16"W'—F14 s1 ;, 06 45 i W
F7-WW— 8 15"WW— 45 6 10i13
F8 —"WW— 9 14WW—qy
S0O—WWA— 10 13[-YWW— 5

GND 1 12 [~"WWW— g1

VCC =5V (-0, +0.5)
R=1 KQ per pin

FO=916KHz+20%
Fn=1/2Fn-1

S0 & S1: programmabile signals for write/read cycles
NC = Non connected.

ORDERING INFORMATION

PACKAGE DEVICE TYPE GRADE LEVEL
HM 3 - 65788 F -5:R
16 K x 4 High speed -2 :Military
static RAM -5 :Commercial
-6 :100% 25°C Probe

. -9 :lIndustrial
0 - Chip form E=15ns /883 :MILSTD 883 ClassBor S
1 - Ceramic 22 pins 300 mils F=20ns DB : Dice Military program
3 - Plastic 22 pins 300 mils H=25ns R :Tape & Reel option
T - SOIC 24 pins 300 mils K=35ns RD : Tape & Reel/ Dry pack option
U - SOJ 24 pins 300 mils M=45ns D :Dry pack option

N=55ns
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