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PRELIMINARY

FEATURES
« High-speed — 25/30/35/45/55 ns

* Low Power dissipation:
MS62256AL
990mW (Max.) Operating
550uW (Max.) Power Down
50uA (Max.) 1. qn

* Fully static operation

* All inputs and outputs directly TTL compatible

* Three state outputs

32K/x 8 High Speed CMOS Static RAM

DESCRIPTION

The MOSEL MS62256A is a 262,144-bit static random
access memory organized as 32,768 words by 8 bits and
operates from a single 5 volt supply. It is built with
MOSEL's high performance twin tub CMOS process.
Inputs and three-state outputs are TTL compatible and
allow for direct interfacing with common system bus
structures. The MS62256A is available in the following

standard 28-pin packages:

600 MIL Plastic DIP

300 MIL Plastic DIP

300 MIL Small Outline J-Bend (SOJ)

300 MIL Small Outline Gullwing (SOG)

» Ultra fow data retention supply currentat V_

=2V
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MS62256A

PIN DESCRIPTIONS

A,-A, Address inputs

These 15 address inputs select one of the 32768 8-bit
words in the RAM

E Chip Enable input

E 1s active LOW The chip enable must be active to read

from or write to the device If it is not active, the device is

deselected and 1s in a standby power mode. The DQ pins
will be in the high-impedance state when deselected.

G Output Enable Input

The output enable input is active LOW. If the output enable
1s active while the chip is selected and the wnte enable 1s
inactive, data will be present on the DQ pins and they will
be enabled. The DQ pins will be in the high impedance
state when G 1s inactive.

TRUTH TABLE
MODE E G ‘W | vo OPERATION
Standby H X X High Z
Aead L L H Dour
Read L H H High Z
Write L X L D

ABSOLUTE MAXIMUM RATINGS ©

SYMBOL PARAMETER RATING | UNITS
Vee Supply Voltage -03to7
Vin Input Voltage 03107 3
Vba Inpul/Output Voltage Applied 03106
Taas Temperature Under | Plastic | -10to +125| °C
Bias
Tsta Storage Plastic | -40to +150] °C
Temperature
Pp Power Dissipation 1.0 w
lout DC Output Curren! 50 mA

1 Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device This is
a stress raling only and functional operation of the device at
these or any other conditions above those indicated In the
operational sections of this specification Is not implied. Exposure
10 absolute maximum rating conditions for extended penods may
affect relilabiity and degrade performance charactenstics.

W  Write Enable Input

The write enable mput is active LOW and controls read and
wnite operations. With the chip enabled, when Wis HIGH 2
and G is LOW, output data will be present at the DQ pins;

when W is LOW, the data present on the DQ pins will be

written into the selected memory location.

DQ,-DQ, Datainput/Ouiput Ports

These 8 bidirectional ports are used to read data from or
write data into the RAM

Ve Power Supply

Vss Ground

OPERATING RANGE

AMBIENT
RANGE TEMPERATURE Vee
Commercial 0°C 1o +70°C 5V = 10%
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MS62256A

DC ELECTRICAL CHARACTERISTICS (over the commercial operating range)

PARAMETER MS62256A
NAME PARAMETER TEST CONDITIONS MIN. TYP.() MAX. | UNITS
Vi Guaranteed Input Low Valtage @3 03 - 08 v
Vin Guaranteed Input High Voltaget® 22 - 60 \
Iy Inpul Leakage Current Voo = Max, V= 0V 1o Ve - - 2 pA
lop Output Leakage Current Veg=Max, E =Vjy orG=V,, Vy=0VioVcc - - 2 pA
VoL Output Low Voltage Vee = Min, g = 4mA - - 04 \
Vo Output High Voltage Ve = Min, by = -1 0mA 24 - - \
[ Operating Power Supply Current | Veg=Max, E=V, Ipg=0mA F=Fy 4 - - 180 | mA
lecse Standby Power Supply Current Veg =Max, E = V. Ipg = OmA - - 35 mA
lecse: Power Down Power Supply Voo =Max, E2 Ve —02V - - 20 mA
Current Vin 2 Vg —02Vor Vi <02V 1009 [ pA
1 Typical charactenstics are at V. = 5V, T, = 25°C
2 These are absolute values with respect to device ground and all overshoots due to system or tester noise are included
3V, (Min)=-30V for pulse width < 20ns
4 FMAK = 1 /tRC
5 L version only

CAPACITANCE®" (T, = 25°C, f = 1.0MHz)
SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Cin Input Capacitance Vin=0V ] pF

Cio Input/Output

Vio=0V
Capacitance vo 0 PF

1 This parameter 1s guaranteed and not tested

DATA RETENTION CHARACTERISTICS (over the commercial operating range)

SYMBOL PARAMETER TEST CONDITIONS MIN.  TYP() MAX(2 ] UNITS

Voa V¢ for Data Retention E2Vee-02V, G2 Ve - 02V, Viy 2 V- 0.2V 2 04 . - v
orV  <02v

lccor Data Retention Current E>Vge-02V, G2 Vge - 02V, Viy 2 Vo-02V - 2 50t | pA
orV<02v

tcon Chip Deselect to Data Retention 0 - - ns

Time See Retention Waveform
] Operation Recaovery Time tpc? - - ns

V=2V, T, =+25°C
VCC =3V

1 = Read Cycle Time
L Version Only

W =

TIMING WAVEFORM LOW V_. DATA RETENTION WAVEFORM

’47 Data Retention Mode
45V Vpg 2 2V 45V

— V
E{‘f‘!!/vm\ = /V|H\§>§>>>
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MS62256A

AC TEST CONDITIONS KEY TO SWITCHING WAVEFORMS
Input Pulse Levels 0Vto 30V WAVEFORM NPUTS oUTPUTS
Input Rise and Fall Times ans
Timing Reference Level 15v "s”{!ESATD?{E 2’4%'335 2

MAY CHANGE ~ WILL BE
FROMHTOL CHANGING
FROMHTO L

MAY CHANGE ~ WILL BE
FROMLTOH CHANGING
FAOMLTOH

DONTCARE  CHANGING
ANY CHANGE =~ STATE
PERMITTED UNKNOWN

LENP

CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
*OFF* STATE
AC TEST LOADS AND WAVEFORMS
4800 48002
5V O———————————— WA 5V O— AN
OUTPUT D__Lii QUTPUT O— l
30pF $ 255Q SpF 2550
I INCLUDING I INCLUDING
= JGAND = = JGAND =
SCOPE SCOPE
Figure 1a Flgure 1b
Equwvalent o THEVENIN EQUIVALENT
1670
OUTPUT O—————w——0 2V
ALL INPUT PULSES
aov 7 90%
GND 10% 10
5ns Sns
Figure 2
AC ELECTRICAL CHARACTERISTICS (over the commerclal operating range)
READ CYCLE
JEDEC MS62256A-25|MS62256A-30| MS62256A-35|MS62256A-45|MS62256A-55
PARAMETER |PARAMETER
NAME NAME PARAMETER MIN. MAX. [MIN. MAX. [MIN. MAX.|MIN. MAX.|MIN. MAX.|UNIT
tavax tnc Read Cycle Time - 25 - 30 - 35 - 45 - 55 ns
tavav taa |Address Access Time - 25 - 30 - 35 - 45 - 55 ns
eLav tacs Chip Enable Access Time - 25 - 30 - 35 - 45 - 55 ns
teLox e Output Enable to Output Vaiid - 15 - 20 - 20 - 20 - 25 ns
teHaz ez Chip Enable lo Output Low Z 5 - 5 - 5 - 5 - 5 - ns
taLax oz Output Enable to OQulputinLow 2 | O - 0 - 0 - 0 - 0 - ns
tenoz oz [Chip Disable to Output in High Z - 15 - 20 - 20 - 20 0 25 ns
laHaz lonz Output Disable to Output in High Z| - 15 - 20 - 20 - 20 1] 25 ns
1axax ton Output Hold from Address Change| § - 5 - ] - 5 - 5 - ns
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MS62256A

SWITCHING WAVEFORMS (READ CYCLE)

READ CYCLE 1™

ADDRESS )(

)

77777/

FARRRNNRRRRRNSS
EN\% - foz ]

[P pp—

L

t
5 AcCS

5
I e—1s) tonz""

Dour (

le—tonz )%-

READ CYCLE 2¢.%9

ADDRESS )(

fe——IloH ——»

Tan
ton
Dout

READ CYCLE 3134

S .

tey'S)
CHZ — ™

tacs
5,
Ltcu( )
Doyt

)_

NOTES:

1 W s High for READ Cycle _

2 Device 1s continuously selected E=V, _

3 Address valid prior to or coincident with E transition low
4 G=V,

5

Transition 1s measured + 500mV from steady state with C_ = 5pF as shown in Figure 1b This parameter is guaranieed and not 100%

{ested
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MS62256A

AC ELECTRICAL CHARACTERISTICS (over the commercial operating range)

WRITE CYCLE
JEDEC MS62256A-25|MS62256A-30|MS62256A-35| MS62256A-45|MS62256A-55
PARAMETER |PARAMETER
NAME NAME PARAMETER MIN.  MAX. [MIN. MAX |MIN. MAX.|MIN. MAX.IMIN. MAX.| UNIT
tavax bwe Write Cycle Time 25 - 30 - 35 - 45 - 55 - ns
teLwh tew Chip Enable to End of Write 20 - 25 - 30 - 40 - 50 - ns
tavwi tas Address Set up Time 0 - 0 - 0 - 0 - 0 - ns
tavwH taw [Address Vaiid to End of Wnite 20 25 - 30 - 40 - 50 - ns
twiwn lwe nte Pulse Width 20 - 25 - 30 - 30 - 35 - ns
bwHax twa Write Recovery Time 0 - Q - 3 . 3 B 3 N ns
by az bz Write to Output 1n High Z 0 15 o] 15 0 20 4] 25 0 30 ns
tovwh ow Data to Wnite Time Overlap 15 - 15 - 20 - 20 - 25 - ns
bwHDX toH Data Hold from Wriie Time 0 - 0 - 0 - o] - 0 - ns
Haz onz [Output Disable 1o Output in HighZ| 0 13 0 15 0 15 0 15 o} 15 ns
wHax low Outpul Active from End of Write 5 - 5 - 5 5 5 - ns
SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE 1™
twe
ADDRESS X X
ety
3 N
tew
_ \ \ \\\\\\ (5
E\N X 1
taw
— [e——>ilas
W : #
\\X N /7
410 | C]
F—1lonz — wp
D SA NN NN NNNN
o Ll
tow tpn —
O _XXXX
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MS62256A

SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE 2

twe

ADDRESS )(

A

(1
tow " e— twp'

E AN 2N

3

taw
tap?
& N
W MN\R £ —ton
le—tas tynz 1410 o2 o | @
b SSSSTTTUTTIRNIT
T S/l
[—tow —*r—ton —= @

O —X
NOTES.

1 W must be high dunng address transitions _ _
2 The internal write ime of the memory I1s defined by the overlap E active and W low Both signals must be active to initiate and any one

signal can terminate a wnte by going inactive The data input setup and hold iming should be referenced to the second transition edge
of the signal that terminates the write

3. T,q's measured from he earlier of E or W going high at the end of write cycle
Dunng this period, DQ pins are in the oulput state so that the input signals of opposie phase to the outputs must not be apphed

If the E law transition occurs simultaneously with the W low fransitions or after the W low transition, outpuls remain in a high impedance
stale

6 G I1s continuously low (6 =V}

7 D, Is the same phase of write data of this wnte cycle
8. Dy, Is the read data of next address
9

If E 1s low durning this period, DQ pins are In the outpul state Then the data input signals of opposite phase to the outputs must not be
applied to them.

10 Transiion is measured +500mV from sieady state with C_= 5pF as shown in Figure 1b This parameter is guaranteed and not 100%
tested

11 t., s measured from E going low to the end of write

(5
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MS62256A

ORDERING INFORMATION

SPEEDS ORDERING PART NUMBER PACKAGE REFERENCE NO. TEMPERATURE RANGE
25 MS62256A-25PC P28-1 0°C 10 +70°C
25 MS62256A-25NC P2g-2 0°C 10 +70°C 2
25 MS62256A-25RC R28-1 0°C to +70°C
25 MS62256A-255C 528-6 0°C to +70°C
3o MS62256A-§5PC P28-1 0°C to +70°C
30 MS62256ApSNC ) P28-2 0°C 1o +70°C
30 Mse2256APSRC A28-1 0°C t0 +70°C
30 Ms62256A%55C 526-6 0°C 10 +70°C
35 MS62256A.5PC P28-1 0°C 1o +70°C
35 MS62256A5NC - P28-2 0°C to +70°C
35 msezesealpshc = A28-1 0°C to +70°C
35 Mse2256A%g5C $28-6 0°C 10 +70°C
45 MS62256A-43PC P28-1 0°C to +70°C
45 MS62256A850C  {f - P28-2 0°C to +70°C
45 MS62256AR5RC R28-1 0°C to +70°C
45 MS62256AR95C 528-6 0°C to +70°C
55 MS62256A25PC - P28-1 0°C to +70°C
55 Mse2256A@5NC ~ * P28-2 0°C 10+70°C
55 Ms62256A RIRC R28-1 0°C to +70°C
55 MS62256A-23SC S28-6 0°C 1o +70:C

Note 1 For the low power part number, add an L afier the "A" and before the *-" Example MS62256AL-25PC
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