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OXI semiconductor
MSM41256A

262,144-WORD x 1-BIT DYNAMIC RAM <PAGE MODE TYPE>

TT-46-23-15

GENERAL DESCRIPTION

The Oki MSM41256A is a fully decoded, dynamic NMOS random access memory organized as
262,144-word 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 arid compact layout are required.

Multiplexed row and column address input permits MSM41256A housing in a standard 16 pin DIP
or 18 pin PLCC. Pin-outs conform to the JEDEC approved pinout. Additionally, the MSM41256A
offers new functional enhancements that make it more versatile than previous dynamic RAMs.
CAS-before-RAS refresh provides an on-chip refresh capability.

The MSM41256A is fabricated using silicon gate NMOS and Oki’s advanced VLSI Polysilicon
process. This process, coupled with single-transistor memory storage cells, permits maximum
circuit density and minimum chip size. Dynamic circuitry, including the sense ampilifiers, is

employed in the design.

Clock timing requirements are noncritical, and power supply tolerance is very wide. Allinputs and

output are TTL compatible.

FEATURES

+ 262,144 x 1 RAM, 16 or 18 pin package
- Silicon-gate, double-poly NMOS, single tran-
sistor cell
- Row access time:
100 ns max (MSM41256A-10)
120 ns max (MSM41256A-12)
150 ns max (MSM41256A-15)
« Cycle time: i
200 ns min (MSM41256A-10)
220 ns min (MSM41256A-12)
260 ns min (MSM41256A-15)
» Low power:
330 mW active (MSM41256A-10)
303 mW active (MSM41256A-12)
275 mW active (MSM41256A-15)
28 mW max standby
- Single +5V power supply, +10% tolerance
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- Allinputs are TTL compatible, low-capacitive
load

+ Three-state TTL compatible output

» Gated CAS

+ 256 refresh cycles/4 ms

. Common /O capability using Early Write
operation

» Qutput unlatched at cycle end to allow ex-
tended page boundary and two-dimensional
chip select o .

«. Read-Modity-Write and RAS-only refresh,
capability

« On-chip latches for addresses and data-in

+ On-chip substrate bias generator for high
performance____

« CAS-before-RAS refresh capability

» Page Mode capability
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PIN CONFIGURATION (TOP VIEW)
. Vss .
As []1 16]] Vss Diy As ~ CAS
Oin 2 15[ CAS ‘ 2 11817
wE []3 14{] D, : —
wE [ 1 Pout WEds 1611 Doyt
RAS []4 13[] As RASC4 150 ag*
NC O5 140 NC
Aot 5 127 As* At O6 13 As*
* 07 20 A
A []6 107 A A’ O zp
A 7 101 As* _ 8 91011
Vec 8 o] A A" AT As”
* Refresh Address '
Pin Names "~ Function
AC ~ A8 Address inputs
RAS Row Address Strobe
CAS Column Adress Strobe
WE Wirite Enable
Din Data Input
DouT Data Output
vece Power Supply (+5V)
vss Ground (0V)
NC No Connection
FUNCTIONAL BLOCK DIAGRAM
RAS [Timing
CAS 1Generator Timing
r Generator
e
[Write _
Cowmn Column Clock |e—— WE
Buffers y Decoders Genelrator
Internal
Ao~As ddress fej Refresh 2} utput
l: ounter Control Clogk Sense Ampis j= Selection Dour
Row | || I
IAddress
Buffers Row{ iword Memory Data
:> De- | |oriv-
c:d- errsv Cells lnpul lt———————— D)y
ors Register
- B
Vcc -
Vsg ——o |
, On-chip Vep
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (See Note)

0 K I SEMICONDUCTOR GROUP

Rating Symbol [Condition Value Unit
Voltage on any pin relative to Vss Vin, Vout - -110 +7 \
Voltage on Vg supply relative to Vss Vce - -11t0 +7 \
Operating temperature Topr - 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
ceeded. Functional operation should b
operational sections of this data sheet. Exposure to absolut

for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Referenced to Vss)

occur if ABSOLUTE MAXIMUM RATINGS are ex-
e restricted to the conditions as detailed in the
e maximum rating conditions

Value Operating
i
Parameter Symbol Condition Min. | Typ. | Max. Unit Temperature
" Suppl | Vee - 4.5 5.0 5.5 \)
upply voltage Vss Z 0 0o ] o V],
0°C to +70°C
Input high voltage, all inputs Vi - 24 - 6.5 \
Input iow voltage, all inputs Vi - -1.0 - 0.8 V
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DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter ISymbol|Condition I\.IISM41256A Unit [Notes
Min[Typ.]| Max/]

OPERATING CURRENT* MSM41256A-10 60

Average pawer suply current MSM41256A-12] lcor - - -~ | 55 | mA
(RAS, CAS cycling; trc = min.) MSM41256A-15 50

STANDBY CURRENT _ ,

Power supply current lcce - -] -]50]mA

(RAS =CAS = V)

REFRESH CURRENT 1* MSM41256A-10 55

Average power supply current MSM41256A-12] lcca - = | — 50 | mA

(RAS cycling, CAS = Vil ; tag = min.J MSM41256A-15 45 :
PAGE MODE CURRENT* MSM41256A-10 40

Average power supply current MSM41256A-12 lcca - - - [ 35 | mA

(RAS = Vi, CAS cycling; tpg = min.} MSM41256A-15 30

REFRESH CURRENT 2* | MSM41256A-10 55

Average power supply current MSM41256A-12] lccs - -1 -[50]mA
(CAS before, RAS; tgc=min.) MSM41256A-15 C 45|

INPUT LEAKAGE CURRENT

Input leakage current, any input 1 _ _ _ A

(OV < VIN 5 5.5V, all other pins not - u 10 01w

under test = QV)

OUTPUT LEAKAGE CURRENT | _ -0} = | 10

(Data out is disabled, OV < Vou < 5.5V) Lo WA
OUTPUT LEVELS '

Output high voltage (loy = -5 mA) Vou - 24 _ M
Output low volage (loL = 4.2 mA) Vou 0.4 v

Note™: ICC depends on output loading and cycle rates. Spéciﬁed values are obtained with

the output open.
CAPACITANCE
(Ta=25°C, f=1MHz)
Value '

P r Symbol itd i

aramete ymboljCondition Min. | Max. Unit

Input capacitance (A, ~ Ag, Dp,) Cini - - 6 pF
Input capacitance (RAS, CAS, WE) Cinz - - 7 pF
Output capacitance (D our) Cout - - 7 pF

* Capacitance measured with Boonton Meter.
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AC CHARACTERISTICS
{Recommended operating conditions unless otherwise noted.) Notes 1,2, 3 -
MSM41256A [MSM41256A | MSM41256A
Parameter Symbol -10 -12 -15 Unit | Notes
: Min.| Max. | Min.{ Max.|Min.| Max.
Refresh period tRer - 4 - 4 - 4 ms| -
Random read or write ' '

) tre 200 - 220 - 260 - ns -
cycle time ‘
Read-write cycle time trwe 205 - 225 - 260 - ns -
Access time from RAS trac | — 100 - 120 - 150 ns 4.5
Access time from CAS tcac - 50 - 60 - 75 ns 4.5
Output buffer turn-off R .

torr 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 " taas | 100 {10,000 120 |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 tcsH 100 - 120 | - 150 - ns -
RAS to CAS delay time trco 25 50 25 60 25 75 ns 4
CAS to RAS set-uptime| ticms 20 - 25 - .| 30 - ns -
Row address set- ‘ ’

. w sel-up tasr 0 - 0 - 0 - ns -
time : :
Row address hold time trAH 15 - 15 - 15 - ns -
(?olumn address set-up thso o B o 1o _ ns B
time
(?olumn address hold toan 20 _ 20 N o5 _ ns a
time . .

Ri |

ead command set-up tacs 0 _ 0 _ 0 B ns _
time

Read command hold:"

— 0- - 0 - 0 - 7
time referenced to CAS taou ne

Read command hold .

- t 20 - 20 - 20 - ns 7
_time referenced to RAS AR »
Write command
1 0 - 0 - 0 - ns 6
set-up time wes
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AC CHARACTERISTICS (CONT.) .
(Recommended operating conditions unless otherwise noted:)

MSM41256A [MSM41256A | MSM41256A] -
Parameter Symbol -10 -12 -15 Unit| Notes
Min.| Max. | Min.| Max.| Min.| Max.
Write command pulse o
t 15 - 20 - 5 - -
width we | e
Write command hold . sl - laol = las| - 1ae| -
width wen
Write command to : o
— t 3 - 4 - 45 - -
RAS lead time RwL 5 0 ns
Write command to t 35 _ 40 _ a5 o ns _
CAS lead time owL _
Data-in set-up time ips 0 - 0 - 0 - ns -
Data-in hold time ton 20 - 20 - | 25 = ns -
CAS to WE delay time towp 15 - 20 - |25 - ns 6
Refresh set-up time for
2 — _— — —-—
CAS referenced to RAS trcs 0 25 80 ns
Refresh hold time for v
— — | t 20 - 25 - 30 - ns -
CAS referenced to RAS | o
CAS precharge time
! 20 - 25 - 30 - ns -
(C before R cycle) cPR
RAS precharge to
— t 20 - 20 - 20 - ns -
CAS active time RPC
P cycl
~age mode cycle e |100| - |120| - |1a5| - |ns| -
time
P mode read
a,ge e_ o tprwc | 105 - 125 - 145 - ns -
write cycle time
Page mode. CAS top 40 _ 50 _ 60 _ ns _
precharge time L
Refres.h counter test tarc ats| - |sss| - |a15| - ns _
cycle time
. Refresh counter test
== t 215 {10,000| 255 [10,000| 305 |10,000] ns -
RAS pulse width TRAS
Refresh counter test
—_— ! 50 - 60 - 70 - ns -
CAS precharge time cPT '
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Notes; 1 Aninitial pause of 100 ps is required after power-up followed by a minimum of any eight
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RAS cycles (example: RAS only Refresh) before proper device operation is achieved.

‘2 The AC measurements assume the transition time (t1) = 5 ns.

3 ViH (min.) and Vit (max.) are reference levels for measuring the timing of the input
signals. Transition times are measured between Vi and ViL.

4 Operating withih'the trep (max.) limit insures that tRac (max.) can be met. The spec.
treo {max.) is for reference only. IftRco is greater than the specified trcp (max.) limit,
then the access time will be controlled exclusively by tcac.

-5 Measured using an equivalent load circuit of 2 TTL loads and 100 pF.

6 The specs twcs, trwb, arid tcwp are not restrictive operating parameters. They are
included in the data sheet for reference only. If twcs 2 twes (min.) then the cycleis an
"Early Write" cycle and the data out will remain in a high impedance state throughout
the entire cycle. If towo = tcwp (min.) and tRwp 2 1RWD {min.) then the cycle is a "Read-
Wirite" cycle and the data out will contain data read from the selected cell. If neither
of the above sets of conditions are satisfied then the condition of data out will be

indeterminate at access time.

7 Either the trAH or the trcH spec. must be satified for a proper read cycle.
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READ CYCLE .
RC
'RAS

RAS z:r: \K » b \

\CRS o 'CSH ,C;FS‘SH RP—=]
A N / /

WSR | 'RAH  'AsC ‘CAH

> .-

ViH- [ Row Coloumn

Addresses wr% Address Address

i e
Var- 77 —=1 'RCH

J— H~ 7,

WE Vie /m 'cAC

» | 'RAC - I~ 'OFF
ViH- ] '______< Valid
Dout Vi- 10PEN k___ Data P
Don't Care

WRITE CYCLE (EARLY WRITE)

'RC
_ 'RAS
moow N a \
'CRS ‘CSH 'RSH lRP_—
'cAS
— ViH- ] X
Chs ViL— ¥\ / /
IASR | ['RAH  'ASC ‘CAH .
ViL— Address Address /s

Weste—; T L
W i,

‘RWL.

DS - b—DH -]

on S X7

VoH - — | open}
Bout Voi - 1 i

% Don't Care
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READ WRITE/READ-MODIFIY-WRITE CYCLE

'RWC
'RAS
J— Vi Y 2
RAS N N
viL- K
v 'CRS 'CSH— - Lt — IRP-»}
tRCD RSH i
| 'CAS
J— ViH- i 4
CAS Vi~ . \
'RAH tASC :
'ASR [ - |~ 'CAH

I W ), Wl A
. . 'ncsn-—I 'CWD——J :_—'(':'XVVbL_i—
W 4 B \_JWP — { o

Dour  YOH- —| OPEN !l valdData )
Vou- IHAC —
DS DH
Vi vaiid
O Vi Data

Don't Care

PAGE MODE READ CYCLE

'RAS

w w : I
o v e—RSH——=] [<RP
A

z

la—CAS

CAS ViH- | ﬁ
CAS

ViLs .

tASR | cAH '
Jankd o

s R RN

Vi~ dd .

fa—CA )

bout YW 0

lore

VoL- PEN . g’ # ’L}j .
- —»{Eics ‘Reg| P—‘IFECS . ' F‘RCH'r‘

Wz WA N

Dori't Care
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PAGE MODE WRITE CYCLE
. 'RAS
AAS v 1 N
= o
Addresses x:r_— W
RN o
% 7,

Ipgp—=te—IDH-»
DN V'“_% valid Data }@{ Valid Data
V- R

Valid Data

Don't Care

PAGE MODE READ-MODIFY-WRITE CYCLE

'RAS

— VlH— N
ViL-

\

» 1.0\

r—‘RS H—»]
Vi

, Z«-‘_T-—- ‘CAH
. AN

A
| N Y,
ps| ['pH 'Ds| {'OH I

‘WP

w2227 W77

K.
‘CAC—] 'CA Y 'CA
A OFF | C—sfiorF =
Dout zg’:‘_‘——{ OPEN —1 OPEN

Don't Care

o Vm
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RAS-ONLY REFRESH CYCLE

NOTE: CAS = V4, WE, Dy = Don't Care

tac

Vi — tnas

V- \ / N

thp

).—t RAH
—{tasr

StV /1) =

Vou—

Dour v - { OPEN |
77/} Dont Care
CAS-BEFORE-RAS REFRESH CYCLE
NOTE: Address, WE, Dy = Don't Care
trc
Zz8 VY- 7 thAS — el tee
RAS 1 RAS
Vi I \ . / \
tcpR tFCH treH tapc

SN e T

vOH—
Dour }7 — OPEN I
[ I

V///] Don't Care
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twp

iowo |

{Read-Write) ViL—

T

— o K I SEMICONDUCTOR GROUP s MSM41256An
HIDDEN REFRESH CYCLE
TN TN T
_ - Tfi -—‘ncol-"_ms“_’ e
CAS v::*_ M ME teon
1As8]  tasc 'l‘i‘ﬁ.l
R/ > :w,_w// 77T
Itslc_s.i tRAH
W/ N I NN\
Dout z"“__ : }“Af { Valid Data -
o - L

V///A Dont Care
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
taTc
S Vi~ trras
Vi~ ' N — B tRP_J\_
Fcs tosH tepy

cAs :l’lH - fons AT \

v ! tasc tcan
sasesses V=777 TN ok KOTTTIITTTTTT,

tRe: I m
Spe]

Vﬁ(Read):'“:/foif{ff_/‘ff{ffffifiﬂ tReH \/A:ifj

* tcac toFF
Dour Vo,.,_— < Valid Data

oL thres towd — tow __.{ '

1RWL-
WE Vik— e twp —]
W v LU N—" I
‘Ei b Tl
NS, SR A
/7771 Don'tCare
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MSM41256A BIT MAP (PHYSICAL-DECIMAL)

252 | 253 | 254 | 255 3] 2] 1] o 256 | 257 | 258 | 259 11 | 510 | 509 | 508
128 | 128 | 128 | 128 128 | 128 | 128 {128 128 | 128 | 128 | 128 128 | 128 | 128 | 128
252 | 253 | 254 | 255 al 2| 1] o 256 | 267 | 258 | 259 511 | 510 | 509 | 508 |
as4 | 384 | 384 | 384 384 | 384 | 384 | 384 84 | 384 | 384 | 384 384 | 384 | 384 | 384
252 | 253 | 254 | 255 — 3| 2] 1] o© 256 | 257 | 258 | 250 511 510 | 509 | 508
129 | 120 [ 129 | 129 129 | 120 | 120 | 129 129 | 129 | 120 129 120 | 120 | 129 | 129
252 | 253 | 254 | 255 al 2| 1] ol & |[256 257|258 |250 511 | 510 | 509 | 508
ass | 385 | 385 | 385 a5 | 385 | 385 |a8s || S {|ass |ass 385 (388 385 | 3es | 365 | 388
2
=z
252 | 253 | 254 | 255 T 31 71 ol 3 |[256 257 |58 |269 511 | 510 | 509 | 508
254 | 254 | 254 | 254 254 | 254 | 254 | 254 || 8 || 254 | 254 | 254 |25 254 | 254 | 254 | 254
252 | 253 | 254 | 255 al 2] 1] o 256 | 257 | 256 | 259 511 | 510 | 509 | 508
s10 | 510 | 510 | 510 510 | 510 | 510 | 510 510 | 510 | 510 | 510 510 ] 510 | 510 | 510
252 | 253 | 254 | 255 a[ 2] 1| o 256 | 257 | 258 | 259 511 | 510 | 509 | 508
255 | 255 | 255 | 255 255 | 255 | 255 | 255 255 | 255 | 255 |255 255 | 255 | 255 | 255
252 | 253 | 254 | 255 3| 2| 1] o 256 | 257 | 258 | 259 511 | 510 | 509 | 508
s11 | 511 | 511 {511 511 | 811 | 511 | 511 s11 | 511 | 511 [511 511 | 511 811 | 511
ROW DECODER " ROW DECODER
S :
252 | 253 | 254 | 255 al 2] 1] o 256 | 257 | 258 | 259 511 | 5107] 509 | 508
383 | 383 | 283 | 388 383 | 383 | 383 { 383 383 | 383 [ 383 | 383 383 | 383 | 383 | 383
252 | 268 | 254 | 285 a] 2] 1| o 256 | 257 | 258 | 259 511 | 510 | 509 | 508
127 | 127 127 | 127 127 | 127 | 127 {127 127 | 127 | 127 127 127 | 127 | 127 | 127
252 | 253 | 254 | 256 3l 2] 1] o 256 | 257 | 258 | 259 511 | 510 | 609 | 508
as2 | 382 | 382 | 382 382 | 382 | 382 | 382 age | 382 | 982 |382 g2 | 382 | 382 | 382
252 | 253 | 254 | 255 3l 2| 1] o & ||=2s6 257 [as8 {250 511 | 510 | 509 | 508
126 | 126 | 126 | 126 126 | 126 | 126 | 126 § 126 | 126 | 126 |126 126 | 126 | 126 | 128
g
§
252 | 253 | 254 | 255 al 21 7 ol|| 5 |[256 257|258 259 511 | 510 | 509 | 508
257 | 257 | 257 | 257 257 | 267 | 257 [ 257 || © || 257 | 257 267 |287 257 | 257 | 257 | 257
252 | 253 | 254 | 255 3| 2| 1] o 256 | 257 | 258 | 259 511 | 510 | 509 | 508
R IEEREE BRI TR IR il ot 1]
252 | 253 | 254 | 255 3l 2| 1] o 256 | 257 | 256 | 259 511 | 510 | 508 | 508
256 | 256 | 256 | 256 256 | 256 | 256 | 256 256 | 256 | 256 | 256 256 | 256 | 256 | 256
252 | 253 | 254 | 255 3| 2] 1| o© 256 | 257 | 258 | 259 511 | 510 | 509 | 508
ol of of o ol of of o ol of o} o ol of o] o
A8 ROW = LOW A8 ROW = HIGH
REFRESH ADDRESS REFRESH ADDRESS
{0-255) (0-255)
[}

Ping
A CELL A = ROW ADDRESS (DECIMAL)
B : B = COLUMN ADDRESS (DECIMAL)

ROW ADDRESS COLUMN ADDRESS
8N+6, BN+7, 8N, 8N+1 2N :POSITIVE
8N+2,8N+3, 8N+4, BN+5 2N ‘NEGATIVE
BN+6, 8N+7, 8N, BN+1 2N+1 ‘NEGATIVE
8N+2, 8N+3, BN+4, 8N+5 2N+ :POSITIVE
N=0, 1,2,...63 N=0, 1,2,.....265
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