OKI semiconductor
MSM41257A

262,144-WORD x 1-BIT DYNAMIC RAM (NIBBLE MODE TYPE)

GENERAL DESCRIPTION

The Oki MSM41257A is a fully decoded, dynamic NMOS random access memory organized as
262,144 words x 1 bit. The design is optimized for high-speed, high performance applications
such as mainframe memory, buffer memory, peripheral storage and environments where low
power dissipation and compact layout are required.

Multiplexed row and column address input permits MSM41257A housing in a standard 16 pin DIP
or 18 pin PLCC. Pin-outs conformto the JEDEC approved pinout. Additionally, the MSM41257A
offers new functional enhancements that make it more versatile than previous dynamic RAMSs.
CAS-before-RAS refresh feature provides an on-chip refresh capability.

The MSM41257A is fabricated using silicon gate NMOS and Oki's advanced VLS| Polysilicon
process. This process, coupled with single-transistor memory storage cells, permits maximum
circuit density and minimum chip size. Dynamic circuitry, including the sense amplifiers, is
employed in the design.

Clock timing requirements are noncritical, and power supply tolerance is very wide. Allinput and
output are TTL compatible.

FEATURES
- 262,144 x 1 RAM, 16 or 18 pin package + Single +5V power supply, £10% tolerance
- Silicon-gate, double poly NMOS, single « TTL compatible, low capacitive load input
transitor cell - Three-state TTL compatible output
+ Row access time: » Gated CAS
100 ns max (MSM41257A-10) « 256 refresh cycles/4 ms
120 ns max (MSM41257A-12) = Common VO capability using Early Write
150 ns max (MSM41257A-15) operation
» Cycle time: - Output unlatched at cycle end to allow
200 ns min (MSM41257A-10) extended page boundary and two-dimensional
220 ns min (MSM41257A-12) chip select o
260 ns min (MSM41257A-15) + Read-Modify-Write and RAS-only refresh
» Low power: capability
330 mW active (MSM41257A-10) « On-chip latches for addresses and data-in
303 mW active (MSM41257A-12) « On-chip substrate bias generator for high
275 mW active (MSM41257A-15) performance
28 mW max standby - CAS-before-RAS refresh capability

» Nibble Mode capability

91



s MSM41257As

PIN CONFIGURATION (TOP VIEW)

s
As [1 6] Vss
o [2] 5] CAS
WE 3 Fal Dour e [
— AL RAS [4]
RaS [4] 34 6 NC %
Ay [5] iz} A 5” Ay
A |6 E A A O
A oA -
Vecl8 5]A "
Avoo AFAg
* Refresh Address
Pin Names Function
Ao ~As Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
Din Data Input
Dour Data Qutput
Vce Power Supply (+5V)
Vss Ground (0V)
NC No Connection

FUNCTIONAL BLOCK DIAGRAM

On-chip Vap

Timin
RA Generalor
Timin
CAS Generator
Write WE
Clock
Column Column Generator
%%?{grsss Vv Decoders
Internal Retresh 11O Qutput
Ag~Ag_ 'é%f.'netif ’_‘I Control Clock J Sense Amps }: Selectionj—] Bufler [— DPouT
* | |
Row ] "
Address
Buttors T || B || emory inp On
coders| | ers oils Register
- -1
Vee
8§ ——
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol | Conditions Value Unit
Voltage on any pin relative to Vss Vin,Vour - -1 to +7 \'
Voltage on Ve supply relative to Vss Vee - —1to +7 \'
Operating temperature T opr - 0to 70 °C
Storage temperature Tsig - —~55to +150 °C
Power dissipation Pp - 1.0 w
Short circuit output current - - 50 mA

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to the conditions as detailed in the operational
sections of this data sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
(Referenced to Vss)

Parameter Symbol | Conditions [ \;&;I:e x| URit Tgng;e);ar:?ugre
Supply voltage z: : 465 533 5;)5 z
Input high voltage, all inputs Viu - 2.4 - 6.5 y [0°Cto+70°C
Input low voltage, all inputs Vi - -1.0 - 0.8 \Y
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DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
MSM
Parameter Symbol [Conditions SM41256A Unit | Notes
Min.|Typ. |Max

OPERATING CURRENT* MSM41257A-10 - | - ]60
Average power supply current MSM41257A-12 | gy - - -~ | 55 | mA
(RAS, CAS cycling; tac= min.) MSM41257A-15 -1 -1]8s0
STANDBY CURRENT
Power supply current lece - — — |50 mA
(RAS=CAS =V )
REFRESH CURRENT 1 MSM41257A-10 -1 - 155
Average power supply current MSM41257A-12 | l¢es - - - |50 ] mA
(RAS cycling, CAS =V, ; tge = min.)[MSM41257A-15 - - 145
NiBBLE MODE CURRENT* MSM41257A-10 - -130
Average power supply current MSM41257A-12 lecs - = - |27 ]| mA
(RAS =V , CAS cycling; 1y = min.) [MSM41257A-15 N ERES
REFRESH CURRENT 2 MSM41257A-10 -1 - |55
Average power supply current MSM41257A-12 | lces - ~ | ~ 50| mA
{CAS before RAS ; tRC =min.) MSM41257A-15 - - 45
INPUT LEAKAGE CURRENT
Input leakage current, any input in - -10] - |10 | HA
(OV <y <5.5V, all other pins not under test =0V)
OUTPUT LEAKAGE CURRENT

=EA lo - ~10| ~ |10 | uA
(Data out is disabled, OV <V, ;1 < 5.5V)
OUTPUT LEVELS
Output high voltage (Iop = ~5 mA) VoH - 24| - v
Output low voltage (1, = 4.2 mA) VoL 04| V

*: lec depends on output loading and cycle rates. Specified values are obtained with the

output open.

CAPACITANCE
(Ta =25°C, f=1MHz)
Parameter Symbol |Conditions Value Unit
Min. Max.
Input capacitance (Ap ~ Ag, Din) Cin - - 6 pF
Input capacitance (RAS, CAS, WE) Cinz - - 7 pF
Output capacitance (D oyr) Cout - - 7 pF

* Capacitance measured with Boonton Meter.
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AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.) Notes 1,2,3
MSM41257A-| MSM41257A-| MSM41257A-
Parameter Symbol 10 ‘ 12 15 Unit|Notes
Min.| Max.| Min.| Max.[ Min.| Max.
Refresh period t Rer - 4 - 4 - 4 ms| ~
Random read or write
. tre 200 - 220 - 260 - ns| -
cycle time
Read-write cycle time tawc 205 - 225 - 260 - ns =
Access time from RAS trac - 100 - 120 - 150 | ns | 4,5
Access time from CAS tcac - 50 - 60 - 75 ns | 45
O -off
utput buffer turn-o  or 0 30 0 30 0 30 [ns| —
delay
Transition time tr 3 50 3 50 3 50 ns -
RAS precharge time trp 90 - 90 - 100 - ns| —
RAS pulse width tras 100 j10,000| 120 |10,000| 150 |10,000]| ns -
RAS hold time trsH 50 - 60 - 75 - ns| -
CAS pulse width tcas 50 |10,000] 60 [10,000| 75 |10,000| ns -
CAS hold time tosh 100 - 120 - 150 - |ns| -
RAS to CAS delay time | tpep 25 50 25 60 25 75 |[ns| 4
CAS to RAS set-up time| tcgs 20 - 25 - 30 - ns -
Row address set-
. ow ue t asm 0 - 0 - 0 - ns -
time
Row address hold time tRAH 15 - 15 - 15 - ns -
Column address set-u
. Pl tase 0 - 0 - 0 N L
time
(.:olumn address hold topn 20 ~ 20 _ 25 _ ns | -
time
R t-
.ead command set-up trcs 0 _ 0 _ 0 — |ns| -
time
Read command hold
— t 0 - 0 - 0 - ns| 7
time referenced to CAS RCH
Read command hold
[ t 20 - 20 - 20 - ns 7
time referenced to RAS RAH
Wri t-
/ rite command set-up twes 0 B 0 _ 0 _ ns| &
time
Refresh counter test
. trre | 315 - 355 - 415 - ns | -
cycle time
Refresh counter test t 215 [10,000 10,000| 305 {10,000 ns | -
RAS pulse width TRAS ! 255 ’ : ’
Refresh counter test N 50 _ _ 0 _ ns| —
CAS precharge time ot 60
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AC CHARACTERISTICS (CONT.)
(Recommended operating conditions unless otherwise noted.)

MSM41257A- | MSM41257A- | MSM41257A-
Parameter Symbol 10 12 15 Unit| Notes
Min. | Max. | Min. | Max. | Min. | Max.
Write command puise
. twe 15 - 20 - 25 - ns{ -
width
Write command hold
. t won 15 - 20 - 25 - ns | -
time
Write command to ¢ a5 4 4
RAS tead time RWL B 0 B 5 ™ -
Write command to CAS
. tewe | 35 - 40 - 45 - |ns| -
lead time
Data-in set-up time tps 4] - 0 - 0 - ns -
Data-in hold time toH 20 - 20 - 25 - ns -
CAS to WE delay time tewp 15 - 20 - 25 - |ns| &
Refresh set-up time for t 20 o5 30 ns
CAS referenced to RAS Fes B B
Refresh hold time for N 20 o5 30 ns
CAS referenced to RAS FCH -
CAS precharge time ¢ 20 o5 30 ns
(C before R cycle) CPR
RAS precharge to ¢ 20 20 20 ns _
CAS active time RPC
Nibble mode read/write
. tne 60 - 70 - 80 - ns -
cycle time
Nibbie mode read/write
. tnrRwe | 60 - 70 - 80 - ns -
cycle time
Nibble mode access
. t noAG - 25 - 30 - 35 ns -
time
Nibble mode CAS
. tncas | 25 - 30 - 35 - ns -
pulse width
Nibble mode CAS
. tnep 25 - 30 - 35 - ns -
precharge time
Nibble mode read RAS
. tnrRRSH| 25 - 30 - 35 - ns -
hold time
Nibble mode write RAS
. tnwrsH 45 - 50 - 60 - ns -
hold time
Nibble mode CAS hold | 25 - | a0 ~ | as I O
time referenced to RAS RNH
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AC CHARACTERISTICS (CONT.)
(Recommended operating conditions unless otherwise noted.)

MSM41257A- | MSM41257A- | MSM41257A-
Parameter Symbol 10 12 15 Unit|Notes
Min. | Max. | Min. | Max.| Min. | Max.
Refresh counter test
i trrc | 315 - 355 - 415 - |Ins| -
cycle time
Refresh counter test ¢ 215 |10,000 55 |10,000 10.000| n
RAS pulse width TRAS ' 285 |19, 805 10, S
Refresh counter test ; 50 60 70
—_— — — —_ n —
CAS precharge time cPT s
Notes: 1. An initial pause of 100 s is required after power-up followed by a minimum of any 8

RAS cycles (example: RAS-only refresh) before proper device operation is achieved.

. The AC measurements assume the transition time (tt ) = 5 ns.

. Vi (min.), and ViL (max.) are reference levels for measuring the timing of the input

signals. Transition times are measured between Vinand ViL.

- Operating within the trco(max.) limitinsures that trac (max.) can be met. The spec.trco

(max.) is for reference only. if trco is greater than the specitied trep (max.) limit, then
the access time will controlled exclusively by tcac.

. Measured using an equivalent load circuit of 2 TTL loads and 100pF.

. The specs twcs, tRwp, and tcwp are not restrictive operating parameters. They are

included in the data sheet for reference only. If twes= twes (min.) the cycle is an Early
Write cycle and data out remains in a high impedance state throughout the entire
cylce. lftcwp = tcwp (min.) and trwb 2 tRwo (min.), the cycle is a Read-Write cycle and
the data out contains data read from the selected cell. If neither of the above sets of
conditions is satisfied, the condition of data out is indeterminate at access time.

. Either the tarH or the trcH spec. must be satisfied for a proper read cycle.
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READ CYCLE

RAS

CAS

Addresses

Dout

tre

ViL-
ters

tRAs

Vig- —
N

tesH |e— t AP —a-]

trep

tRsH

V-
ViL- /

tAsR

iz

ViH- % Row
Vi~ Address

\ toas / )
tasc tcan /{
le—

Column
Address

. tRRH
RCS | tRCH
Vih— Z
_ |
Vi / ; tcac W
l trac la— tOFF
VoH— § L / Valid
e | OPEN | { e pr—-

m Don't Care

WRITE CYCLE (EARLY WRITE)

Addresses

Din

Dour

tre
tRAS
ViH-
ViL - N / \_
ters tcsH [ { RP——{
r-— tRCB: tRSH
ViH- \ tcAS 4
Vi~ / \
t AsR tRAH tasc tcan
et | ] |
I E
ViL - Address

- 22222

towt

S W7 //I//‘%(

T

- 72272

Vor—

tDS o

twp
! tRWL }
‘c~ a—— { DH ~——a]

e K /7%

VoL~

| OPEN |}

m Don't Care
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READ-WRITE/READ-MODIFY-WRITE CYCLE

sMSM41257Aw

TN - N
GAS VYm-— _/f"* e 't \ - '::SAH / o
e |
" LR l tewo :—“::WLT'
= |
our \‘:‘;’L‘: { open — valid Data — —
" tcac ‘D_ﬂ I.Eﬁ'>
" W77, e Y
Don't Care
NIBBLE MODE READ CYCLE
AR VM- ' 1RAS
e teas Teen tesH . tNRRSH/ \
S - el N e
t Asa | L;.H’ | toam tNeP( |tncad F“
nases |+~ 77X alits X i 7777777
t ncs,| tRCH _>7 l tRcs L
o ARy A A A
oo 2T S— T S ) S Sy
Don't Care
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NIBBLE MODE WRITE CYCLE
tRp
RAS Vin- \ tRAs / \
viL-
tlt‘:fi . tesH tne ENWRSH| [ tanu
oAs z:::/é tAsc\‘_tCAs_»/
tASR ';—: <_tcm tNCP[ [ENcAs
[res—to=f
saccsssos V'~ 72N piimss I acones
* ‘t)lcs - twen tweH tHWLI
LM - _ 20 27227
Eil LI—D“. tpg ‘:’:tDH
Vie— Data Data Data Data
Dout :‘;’: { Open }
L] vontcare
NIBBLE MODE READ-WRITE CYCLE
t AP
RAB ::s: \ tRas \_
tors Tron tean e ENAWE o { NWRSH tANH
= NN AN N
t ASR tR_m— tcmi ince| |tncas
Bt | [et—in-]
pawesses (” 2 Aw‘?ll'ss a%ﬂW/////////////////////////////////‘_{%C
tewp| tow . l__lng R
w T E/////// YV, Was
RS g Ay
e —( B P —
:.EH ton 1DS fow| ! tou
o Y- El 2 R € €/

W/A Don't Care
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RAS-ONLY REFRESH CYCLE

NOTE: CAS = V4 WE, D= Don't care

the

tRas
Vig-

ViL- \ / \

tap

RAS

l— t RAH ~eiee]

1 ASR—pmy p——

— =

Vou-

Dour Vor { Open }

V) bontCare

CAS-BEFORE-RAS REFRESH CYCLE

NOTE: Address, WE, Din= Don't care

trc
trp

ViH— tRas
Vi~ / \ / | S
tcPr trcs tFcH 1 RPC

AN N

—— le— tOFF

RAS

VoH—
VoL—
o —]

Dout | OPEN |

o

777 Dot Care
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HIDDEN REFRESH CYCLE

R =
(E_Rj 4——"!00'——7:—"“8”—“’ t

= Y RN ja r——
T Ty

asarossos VK wivees DX ncos V77777777

thcs - trmn

T W e W2

Dour Vo - m—; Valid Data ’}—

T wio o ////f \L W,

t/] bontcare

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tare
Vi |
AAS ViL— \ - 1TRAS
K A
trcs tos teer tRsH LRP —|
& Vin tcas
Y —
RN ;I: N AT S
t
AS¢ 1CAH ——]
Addresses v::‘: / / Col. Address W /
A

tRacs

15

} tRAH

S

tRCH

V%

tOFF

tcac

tRCS

18 |

Valid Data

7

towe l
la— tAWL
fa— twp »

WE (Read) "~
Dout var:
WE (Write) \\;::':
Din x::«:

-~ P %

P72 2] pontcare
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NIBBLE MODE

1) The case of first nibble cycle is Early Write

s\ /o

=/ /S /

iq.—- Early Write __,'g_No Ope. _..%g_ Write I: Write > }

(Add Incremen i)

2) The case of first nibble cycle is delayed write (Read-Write)

N

}.‘_ Read Write _..F_ Read Write _..'<._ Read __.>|<_ Read Write _>[
W/A Don't Care
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MSM41257 BIT MAP (PHYSICAL-DECIMAL)

[ Pin 16
252 | 253 | 254 | 255 3 2 1 0 256 | 257 | 258 | 259 511 | 510 | 509 | 508
128 | 128 | 128 | 128 128 | 128 | 128 [ 128 128 | 128 | 128 128 128 | 128 | 128 | 128
252 | 253 | 254 | 255 3 2 1 0 256 | 257 | 258 | 259 511 | 510 | 509 | 508
384 | 384 | 384 | 384 384 | 384 | 384 | 384 384 | 384 | 384 | 384 384 | 384 | 384 | 384
252 | 253 | 254 | 255 3 2 1 0 256 | 257 | 268 [259 511 | 510 | 509 | 508
129 | 129 | 129 | 129 129 | 129 | 129 | 129 129 (129 | 129 | 129 129 | 12¢ | 129 | 129
252 | 253 | 254 | 255 3 2 1 ¢} 5 256 | 257 | 258 | 259 511 | 510 | 508 | 508
385 | 385 385 | 385 385 | 385 | 385 | 385 8 385 | 385 | 385 | 385 385 | 385 | 385 | 385
8
4
262 | 253 | 254 | 255 3 2 1 4] % 256 | 257 | 258 | 259 511 | 510 | 509 | 508
254 | 254 | 254 | 254 254 | 254 | 254 | 254 8 254 | 254 | 254 | 254 254 | 254 | 254 | 254
252 | 253 | 254 | 255 3 2 1 0 256 | 257 | 258 | 259 511 | 510 | 509 | 508
510 | 510 | 510 | 510 510 | 510 | 510 | 510 516 | 510 | 510 | 510 510 | 510 | 510 | 510
252 | 253 | 254 | 255 3 2 1 0 256 | 257 | 258 | 259 511 | 510 | 509 | 508
255 | 255 | 255 | 255 255 | 255 | 255 | 255 255 | 255 | 2565 | 255 255 | 255 | 255 | 255
252 | 253 | 254 | 255 3 2 1 0 256 | 257 | 258 | 259 511 | 510 | 509 | 508
511 [ 511 (5611 | 511 511 | 611 | 611 | 511 511 | 511 | 511 |51 511 | 511 | 511 | 511
ROW DECODER ROW DECODER
252 | 253 | 254 | 255 3 2 1 0 256 | 257 | 258 | 259 511 | 510 | 509 | 508
383 | 383 | 383 | 383 383 | 383 | 383 | 383 383 | 383 | 383 | 383 383 | 383 | 383 | 383
252 | 253 | 254 | 255 3 2 1 0 256 | 257 | 258 | 259 511 | 510 | 509 | 508
127 | 127 | 127 | 127 127 | 127 | 127 | 127 127 | 127 {127 (127 127 | 127 | 127 | 127
262 | 263 | 254 | 255 3 2 1 0 256 | 257 | 258 | 259 511 } 510 | 509 | 508
382 | 382 | 382 | 382 382 | 382 | 382 | 382 382 | 382 | 382 | 382 382 | 382 | 382 | 382
252 | 253 | 254 | 255 3 2 1 0 5 256 | 257 | 258 | 259 511 | 510 | 509 | 508
126 | 126 | 126 | 126 126 | 126 | 126 | 126 8 126 [ 126 | 126 [ 126 126 | 126 | 126 | 126
2
r4
252 | 253 | 254 | 255 3 2 1 [¢] § 256 | 257 | 258 | 259 5§11 | 510 | 509 | 508
257 | 257 | 257 | 257 257 | 257 | 257 | 257 8 257 | 257 | 2567 | 257 257 | 257 | 257 | 257
252 | 253 | 254 | 255 3 2 1 ¢} 256 | 257 | 258 | 259 511 | 510 | 509 | 508
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
252 | 253 | 254 | 255 3 2 1 o] 256 | 257 | 258 | 259 511 | 510 | 509 | 508
256 | 256 | 256 | 256 256 | 256 | 256 | 256 256 | 256 | 256 | 266 256 | 256 | 256 | 256
252 | 253 {254 | 255 3 2 1 [+ 256 | 257 | 258 | 259 511 | 510 | 509 | 508
[ [ Q 0 Q [ 1] "] 1] V] 0 0 0 0 0 ]
A8 ROW = LOW A8 ROW = HIGH
REFRESH ADDRESS REFRESH ADDRESS
{0-255) (0-255)
0
Ping
CELL A = ROW ADDRESS (DECIMAL})
B B = COLUMN ADDRESS (DECIMAL)
ROW ADDRESS COLUMN ADDRESS
8N+6, 8BN+7, 8N, 8N+1 2N :POSITIVE
8N+2,8N+3, 8N+4, 8N+5 2N NEGATIVE
8N+6, 8N+7, 8N, 8N+1 2N+1 NEGATIVE
8N+2, BN+3, 8N+4, 8N+5 2N+t ‘POSITIVE
N=0, 1,2,....63 N=0, 1, 2,.... 2556
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