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HM 6116

2Kx8
GENERAL PURPOSE CMOS SRAM

FEATURES
« ACCESS TIME « 600 MILS WIDTH PACKAGE
COMMERCIAL : 120 NS (MAX) » TTL COMPATIBLE INPUTS AND OUTPUTS
INDUSTRIAL : 120 NS (MAX) « ASYNCHRONOUS
MILITARY : 120 NS (MAX) = SINGLE 5 VOLT SUPPLY
= VERY LOW POWER CONSUMPTION « EQUAL CYCLE AND ACCESS TIME
ACTIVE : 240 mW (TYP) = NO CLOCK AND STROBES REQUIRED
STANDBY : 2.0 uW (TYP) « GATED INPUTS
DATA RETENTION : 4 uW (TYP) « WIDE TEMPERATURE RANGE : — 55 TO + 125°C

INTRODUCTION

The HM 6116 is a very low power CMOS static RAM
organized as 2048 x 8 bits. It is manufactured using the
MHS high performance CMOS technology.

120 ns access time for commercial temperature range
is available with a maximum power consumption of only
385 mW.

The HM 6116 features fully static operation requiring no
external clocks or timing strobes. Thanks to the special
input buffer “gated inputs”, the circuit remains in stand

by mode when the CS goes to an intermediate level

U

The intormation contained herein is subject to change without notice. No responsibility is assumed by MATRA MHS SA for using this publication and/or

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

The HM 6116 are TTL compatible and operate from
single 5 V supply thus simplifying system design.

The HM 6116 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
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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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HM 6116

INTERFACE
PIN CONFIGURATION
Plastic 600 mils, 24 pins, DIL. LCC, 32 pins.
Ceramic 600 mils, 24 pins, DIL.
arch ~ 24hvee
A6[]2 23] A8
A5[]3 227 A9 A8
Ad4Cl4 210w A5
A3[ls 2001 OF A
A2006 191 A10 o
A7 18[1CS A1
Ao(]8 170107 ":g
vood9 161 1/0 6 o
o 10010 1501110 5
110 20011 140110 4
GND[12 1310 3
Pinout DIL 24 pins (top view) Pinout LCC 2 pins (top view)
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HM 6116

LOGIC SYMBOL PIN NAMES
vee AD-A10 :Addressinputs | CS : Chip Select
[ I/00-/O7 : Input/Output | OE  : Output enable
C‘g: VCC  :Power W : Write Enable
OE 4 Voo GND : Ground
A0 IO 1
A ] [ho2 TRUTH TABLE
] LU0 e CS|OE| W | DATAIN | DATA-OUT| MODE |
he (198 H]{x[x] z z Deselect
AT L{LIH z Valid Read
o L{H| L[ vaid z Write
, L{L|L| vaid z Write
GND L = low, H = high, X = H or L, Z = high impedance.

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM BATINGS

Supply voltage to GND potential: -0.3Vto+ 7.0V
Input or Qutput voltage applied: (Gnd - 0.3 V) to (Vcc
+03V)

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

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military -2) Vec£10% -55°C to + 125°C
Industrial -9) Voot 10% - 40°C to + 85°C
Commercial (-5) Vec110% 0°C to 70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
VvCC Supply voltage 45 5.0 55 Vv
Gnd Ground 0.0 0.0 0.0 \
ViL (1) | Input low voltage -03 0.0 0.8 \
VIH Input high voltage 22 - Vec +0.3V \'
Note : 1. VILmin=-0.3 V or-1.0 V pulse width 50 ns,
CAPACITANCE
PARAMETER DESCHRIPTION MiNIMUM TYPICAL MAXIMUM UNIT
Cin (2) | Input capacitance - - 8 pF
Cout {2) | Output capacitance - - 10 pF
Note: 2 TA =25°C,f=1MHz, Voo = 5.0 V, these parameters are not 100 % tested.
)
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DC PARAMETERS

HM 6116

. CS < VL, lout =0 mA, Vin = Gnd/Vee.

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (3) | Input leakage current -50 - 50 HA
102 (3) | Output leakage current =50 - 5.0 HA
VoL (4) | Output low voltage - - 04 \
VOH (4) | Output high voltage 24 - - \

Notes : 3. Gnd < Vin < Ve, Gnd < Vout < Ve output disabled specified to + 10 A for the HM61162.
4. Voc min, IOL = 32 mA, IO0H= - 1.0 mA.
CONSUMPTION FOR COMMERCIAL (- 5) SPECIFICATION
SYMBOL PARAMETER 5116 oy oy UNIT | VALUE

ICCSB {5) | Standby supply current 3.0 2.0 2.0 mA max
ICCSB1  (6) | Standby supply current 2000.0 100.0 1.0 pA 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

CONSUMPTION FOR INDUSTRIAL (- 9) SPECIFICATION
R118 f118 K118
SYMBOL PARAMETER e _9 - "L'_;’ "B'_'g" UNIT VALUE

ICCSB (5) | Standby supply current 4.5 4.0 40 mA max
ICCSB1  (6) | Standby supply current 2000.0 500.0 5.0 A max
ICC (7) | Operating supply cumrent 80.0 80.0 80.0 mA max
ICCOP (8) | Operating supply current 80.0 80.0 80.0 mA max

CONSUMPTION FOR MILITARY (- 2) SPECIFICATION
SYMBOL PARAMETER o8 O UNIT | VALUE

ICCSB (5) | Standby supply cument 5.0 45 mA max
ICCSB1  (6) | Standby supply current 3000.0 1500.0 pA max
ICC (7) | Operating supply current 85.0 85.0 mA max
ICCOP (8) | Operating supply current 85.0 85.0 mA max

“g Notes : 5 CS<VIH
u 03V, lout=0mA.

5. .
6. CS<Vee-
7

8

. Ve max, lout = 0 mA, f = 1 MHz and 5 mAMHz, Vin = GndVcc.

En
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HM 6116

DATA RETENTION MODE
MHS CMOS RAM's are designed with battery backup 2. Output Enable (OE) should be held high to keep the
in mind. Data retention voltage and supply current are RAM outputs high impedance, minimizing power
guaranteed over temperature. The following rules dissipation.
insure data retention : 3. CS and OE must be kept between Vcc + 0.3 V and
1. Chip select (CS) must be held high during data ;IO %itpf Vcee during the power up and power down
retention ; within Vcc to Vec - 0.2 V. ransitons.
TIMING
DATA RETENTION
MODE
VvCC 45 V-“§ VCCpRr 22V A45V
r— {CDR —* fe—— R ———y
— VDR v
cs i RO NN
DATA RETENTION CHARACTERISTICS
TYPICAL
PARAMETER DESCRIPTION MINIMUM ©) MAXIMUM UNIT
VCCDR Ve for data retention 2.0 - - V'
TCDR Chip deselect to data retenti 0.0 - - ns
on time
TR Operation recovery time TAVAV (10} - - -
ICCDR1  (11)| Data retention current
@2.0V: HM-6116B-5 - 0.1 1.0 pHA
HM-6116B-9 - 0.1 5.0 HA
HM-6116L-5 - 2.0 30.0 pA
HM-61161-9 - 2.0 200.0 uA
HM-6116L-2 - 2.0 600.0 pA
ICCDR2  (11)| Data retention current
@3.0V: HM-6116B-5 - 0.3 10 pA
HM-6116B-9 - 0.3 7.0 pA
HM-6116L-5 - 3.0 45.0 pA
HM-6116L-9 - 30 300.0 pA
HM-6116L-2 - 3.0 900.0 A

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

HM 6116

AC CONDITIONS :
Input pulse levels :Gndto 30V
Input rise :10ns

WRITE CYCLE :

Input timing reference levels : 1.5V
Output load

11 TTL gate + 100 pF

COMMERCIAL (- 5), INDUSTRIAL (- 8) AND MILITARY (- 2) SPECIFICATION

6116
SYMBOL PARAMETER (BXL) -5/ -9/ -2 UNIT | VALUE
TAVAV Write cycle time 120 ns min
TAVWL Address set-up time 0 ns min
TAVWH Address valid to end of write 105 ns min
TOVWH Data set-up time 35 ns min
TELWH CS low to write end 70 ns min
TWLQZ  (12)| Write low to high Z 50 ns max
TWLWH Write pulse width 70 ns min
TWHAX Address hold to end of write 10 ns min
TWHDX Data hold time 10 ns min
TWHQX  (12)| Write high to low Z 5 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.
WRITE CYCLE 1
TAVAV s
ADDRESS ( )(
TELWH TWHAX
— 4
SN - A
et T} o LWH
W TWLEH —w={ V
TWLQZ
XXX XX I HKIHKHIKX a
DATA DT ORI | TpveR @
TDVWH TWHDX
®; T3 92039
DIN. GRRRRRRRLRIKKRAKAALKS
“ WRITE CYCLE 2
ADDRESS >( ><
=K JONNNNNN
EM TWLEH TWHAX
NN W,/ /7777777777,
SO NASNNNNANY LN L L L yavd
TAVWL
TGHQZ
DATA OUT
ORI EO 800707070707
DN KRR IKIKLS RIS
%’-—; o8 HM 6116/Rev.2.0




HM 8116

READ CYCLE : COMMERCIAL (- 5), INDUSTRIAL (- 9) AND MILITARY (- 2) SPECIFICATION

SYMBOL PARAMETER XL 2 UNIT | VALUE
TAVAV Write cycle time 120 ns min
TAVQV Address access time 120 ns max
TAVQX Address valid to low Z 10 ns min
TELQV Chip-select access time 120 ns max
TELQX CSlowtolow Z 10 ns min
TEHQZ CS high to high Z 40 ns max
TGLQV Qutput Enable access time 80 ns max
TGLOX OE low to low Z 10 ns min
TGHQZ OE high to high Z 40 ns max

READ CYCLE
B TAVAV g
- TAVQV

= Mt 2

TAVQV

N . Z

- TAVQ
TELQV
TAGUT / 0202205
Pa—p—. ey

TGHQZ

TEHQZ

Note : W high for a read cycle.
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HM 6116

BURN-IN SCHEMATICS

R1+R2
R1+R2 I—F13

Fl—AWW— 1 24— VCC
(=3} 21
F6—WW————— 2 23— WMW——F8
Fs—WWl {3 2P o R1 =220 Q perrow or 1 KQ per pin
FA—pWA )4 21 -:l—.n/ws— S0 R2 = 2.2 KQ per driver
FS—\I\AN:_S 20R:—~Nw—s1 Fo=25KHz +20 %
F2—WWA———16 19— WW— F10 Fn=12Fn-1
Fi—WW———7 18f————WW—— 52 S0, S1, S2 : programmable signals
Rt R1+R2 .
FO—WW—————8 17 ———MWW——F15 for write / read cycles
i+ AL Al + e VCC—55V
M—Wame|® e RTvR2 F14 =9

ORDERING INFORMATION

PACKAGE DEVICE TYPE LEVEL
HM 3 - 6116 L ~5:R
-— - T — T
-2 :Military
-5 :Commercial
2 k x 8 general purpose -6 :100% 25°C Probe
static RAM =9 :Industrial
/883 :MILSTD 883 ClassBorS
DB : Dice Military program
0 - Chip form L = Low power R  :Tape & Reel option .
1 - Ceramic 24 pins Biank = Standard RD  : Tape & Reel / Dry pack option
600 mils B = very Low Power D  :Dry pack option
“ 3 - Plastic 24 pins (only for —5/-9 version)
e 3 - Plastic 24 pins
u 600 mils
4 - LCC 32 pins
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