OKI semiconductonr

MSM5104 RS

4096-BIT (4096 x 1) CMOS STATIC RAM

GENERAL DESCRIPTION

The Oki MSM5104 is a 4096-bit static Random Access Memory organized as 4096 words by 1 bit using Oki's relisble
Silicon Gate CMOS technology. Microwatt power dissipation typical of all CMOS is exhibited in all static state.
Directly TTL compatible inputs, output, operation from a single +5V supply and on-chip address-data registers

simplify system designs.

The MSM5104 series is offered in an 18-pin plastic {RS suffix) package. The series is guaranteed for operation from
0°C to 70°C and over a 4 V to 6 V power supply range.

FEATURES

® Low Power Dissipation
404W Max, Standby Power
33mW/MHz Max. Operating Power
® Data Retention to V=2V
e Single 4 ~ 6V Power Supply

& High Density 300-mil 18-Pin
Package

® On-Chip Address and Data
Registers

® Separate Data | nput and Output

® Three-State Ouput

e Directly TTL/CMOS Compatible

@ Silicon Gate CMOS Technology

& Pin-compatible with Mostek 4104,
Interchangeable with Harris 6504

6104-2 5104-3
Max, Access Time (NS) 200 300
Max, Operating Power (MW/MHz) 33 a3
Mayx, Standby Power (1) 40 40

PIN CONFIGURATION

Ao - K Vee
A, D AL
As [ Ao
As O 3 A,
A0 [ A,
A O 3 A,
Dsur g [ As
WES 3 D
vss = Noif

A, To A,,: Address Inputs
: Write Enable

CE: Chip Enable

Dyp: Data input

DgouyT: Data Output

Vee: +5V Supply

vsgs : Ground
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B STATIC RAM - MSM5104RS B

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vee -0.310 7.0 v
Input Voltage VIN -0.3to Vg +0.3 Vv
Output Voltage VouT 0to Vg A%
Storage Temperature Tstg -55 to 150 °C

Note: Stresses above those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or at any other condition
above those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

OPERATING CONDITIONS

Parameter Symbol Min. Typ. Max. Unit Conditions
Supply Voltage Vee 4 5 6 v 5V + 20%
Viyg 2.4 5 Vee A
Input Signal Level ViL 03 0 08 v Respect 1o Vss
Operating Temperature Topr 0 70 °c

DC CHARACTERISTICS
(Voo =5V + 10%; Ta=0°C to +70°C, unless otherwise noted)

Parameter Symbol Min. Typ. Max. Unit Conditions
Input Load Current 1L -1 1 HA ViN=0to Ve
Output Leakage Current Lo -1 1 pA ViJjo=0to Ve
Output High Voltage VoH 4.2 v loyTt = ~40uA
Output Low Voltage VoL 0.4 A louT = 1.6mA
Output High Current 1O0H -1.0 mA VouT = 2.4V
Standby Supply Current lccs 0.2 50 LA VinN=0o0rVce
Operating Supply Current lcc 6 mA :/F:(I\:I: ?:sr Vee.

AC CHARACTERISTICS
{Voe=5V10%, T, = 0°C to +70°)

5104-2 5104-3
Parameter Symbol MG Max. Min. Max. Unit
Read/Write Cycle Time tRC, tWC 300 420 ns
Chip Enable Access Time taC 200 300 ns
Chip Enable Pulse Width tCE 200 300 ns
Chip Enable Off Time ice 100 120 ns
Address Hold Time tAH 40 50 ns
Address Setup Time tAS 0 0 ns
Output Disable Time tOFF 0 70 0 100 ns
Write Enable Pulse Width twp 100 130 ns
Write Enable Setup Time tws 0 0 ns
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# STATIC RAM - MSM5104RS ®

5104-2 5104-3
Parameter Symbol Unit
Min, Max, Min. Max.
Write Enable Hold Time twH 120 150 ns
Data Setup Time tns o 0 ns
Data Hold Time tDH 60 80 ns
Data Valid Time to Write Pulse tpv 0 0 ns
Write Enable Read Time twcL 150 200 ns

AC TEST CONDITIONS

fnput Pulse Levels: 0.8V to 2.4V
Timing Measurement Reference Levels: 1.5V
Input Rise and Fall Time: 10ns
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EARLY WRITE CYCLE
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ESTATIC RAM - MSM5104RS ®
LOW Vgc DATA RETENTION CHARACTERISTICS

(Ta= 0°C to +70°C, unless otherwise noted.)

Parameter Symbol Min. Typ. Max. Unit Conditions
Ve for Data Retention VcCH 2 \4 ViN = OVor Ve
. Ve = 2V VCE = Vee
Data Retention Current lccH 0.1 20 rA VIN = OV or VEe
CE to Data Retention Time SU 0 ns
Operation Recovery Time tR tRC ns

LOW Vcc DATA RETENTION WAVEFORM

STANDBY MODE

GND - —/———————————— - —— — — ————
CAPACITANCE
(Ta=26°C, f= 1 MH2)
Parameter Symbol Min. Typ. Max. Unit
Input/Output Capacitance Ci/o 10 pF
Input Capacitance CiN 8 pF

Note: This parameter is periodically sampled and not 100% tested.
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