OKI semiconductor AT aeresT
MSM514256A

262,144-WORD x 4-BIT DYNAMIC RAM

GENERAL DESCRIPTION

The MSM514256A is a new generation dynamic RAM organized as 262,144 words x 4 bits. The
technology used to fabricate the MSM514256A is OKI's CMOS silicon gate process technology.
The device operates at a single +5V power supply. Its {/O pins are TTL compatible.

FEATURES
» Silicon gate, triple polysilicon CMGS, « 262,144-word x 4-bit organization
1-transistor memory cel! - Fast page mode, read/write capability
- Single +5V power supply, £10% tolerance  « CAS before RAS refresh, Hidden refresh,
« Input: TTL compatible, address input, RAS-only refresh capability
data input latch » Gated CAS

« Output: TTL compatible, tristate, nonlatch  « Buiit-in V, generator circuit
« Refresh: 512 cycles/8 ms -
» Output impedance controllable through

Early Write and OE operations

. Access Time | Cycle Time Power Dissipation
Family .
(Max.) (Min.) Operating (Max.) | Standby (Max.)
MSM514256A-70 70ns 140ns - 468mW
MSM514256A-80 80ns 160ns 413mwW 5.56mW
MSM514256A-10 100ns 190ns 358mW
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PIN CONFIGURATION (TOP VIEW)
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* Refresh Address

Pin Names Function

Apto Ag Address Input

RAS Row Address Strobe
CAS Column Address Strobe
DQ1 to DQ4 Data in/Data Qut

OE Output Enable

WE Write Enable

Vce Power Supply (+5V)
Vss Ground (0V)

N.C. No Connaction
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Rating Symbol Conditions Value Unit
Voltage on any pin relative to Vss Vi Ta=25°C |-1.01t0+7.0 v
Short circuit output current los Ta=25°C 50 mA
Power dissipation Po Ta=25°C 1 w
Operating temperature Topr - 0to +70 °C
Storage temperature Tatg - —55t0+150 | °C

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

(Ta =0~ 70°C)
; Value Operating
Parameter Symbol | Conditions Min. 1 Typ. | Max. Unit Temperature
Supply voltage Vce ~- 4.5 50 | 55 | V
Vss - 0 0 0 |V
Input high voltage Vi _ o4 _ 65 | v 0°C 1o +70°C
Input low voltage | Vi - 1.0 _ 08 |V

www.DataSheetdU.com



DCCHARACTERISTICS _
(Voo =5V 2 10%, Ta = 0 to +70°C)

MSM MSM MSM
Parameter Symbol Conditions | 214250470 | 514256A-80 | 514256A-10 | \\ 1 | Notes
Min.| Max] Min.| Max| Min.| Max.

OQutput high voltage Vou |lon=-5.0mA 24 | Voo | 24 | Vocl 24 § Voo | v -
Output low voltage Voo | loL=4.2mA 0O 04| O | 04| O |04 A -
, OV< VI < 65V,

Input leakage cuirent i Jalotherpinsnot | 10| 10 | -10| 10 | -0 | 10 | pA | -

under test = OV ‘

output leakage current ho gglg\fg%bé‘.’sv 01010101010} pa | -
Average power supply RAS. CAS cvclin
current* (Operating) leet | {ace min Yengl — 1es| - [ 75| - 65 | mA | -
Power supply le? ?j%sgfxlﬁ L I I T B Ml I ma | -
current (Standby) Dour=Hz | MOS| - 1 _ 1 _ 1

Average power supply | BAS cycling, _
current* (RAS-only refresh)| <©° | CAS=Vi - |8 | - | 75| - |65 | mA

tpc=min

Average power supply RS ovel

current” (CAS before lgcs | BAS cycling, | _ - _ A -
Average power supply | RAS=v, N
current* (Fast page mode) cc? ﬁ)‘i_;};ﬁ"ﬂg - 175 - |85} — |60 | MA

* 1. depends on output loading and cycle rates. Specified values are obtained with the
output open.

CAPACITANCE
(Ta = 25°C, f = 1 MHz)
. Value
Parameter Symbol [Conditions - Unit
Min. | Max.
Input capacitance (Ap to Ag) C i — - 6 pF
Input capacitance (RAS, CAS, WE, OE) | Cue - - 7 pF
Output capacitance (DQ1 to DQ4) Cwvo - ~ 7 pF
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AC CHARACTERISTICS |
(Vo= 5V £ 10%, Ta = 0 to +70°C) Notes 1,2,3

. MSM MSM - MSM
514256A- 514256A- 514256A- .
Parameter Symbol 70 80 10 Unit[Notes
' Min. { Max. | Min. | Max. | Min. | Max.
Refresh period 1 Rer - 8 - 8 - 8 ms| -
Rand d or writ | |
an o.m read or write e 140 B 160 B 190 N ns | -
cycle time
Read/write cycle time thwe § 195 | - 215 - 2565 - ns | —
Fast page mode cycle time tpc 45 - 50 - 55 - ns -
Fast de read/write '
ast page mode Feadii™® 1 tpawo | 100 — |10 - |120 - |ns| ~
cycle time -
Access time from RAS trac — 70 - 80 — 100 | ns {4,5,6
Access time from CAS teac - 20 - 20 — 25 ns | 45
Access time from -
tan - 35 - 40 - 50 ns ; 4,6
column address
Access time from CAS ‘
tcpa - 40 - 45 - 50 ns 4
precharge
Qutput low impedance
. _— toLz 0 — 0 - 0 - ns 4
time from CAS
OCutput buffer turn-off delay torr 0 20 0 20 0 20 ns -
Transition time tr 3 50 3 50 3 50 ns| 3
RAS precharge time tre 60 - 70 — 80 | - ns{ ~
RAS pulse width thas 70 110,000 80 |10,000]100 [10,000| ns | -
RAS pul idth
puise W tease | 70 [|100,000] 80 [100,000{ 100 [100,000( ns | -
(Fast page mode)
RAS hold time tasH 20 — 20 - 25 - ns -
CAS h ti
precharge ime tee | 10 - | 10 S T - Jns| -
(Fast page mode)
CAS pulse width tcas 20 {10,000( 20 [10,000] 25 |10,000| NS | —
CAS hold time tosu 70 - 80 — 100 — ns —
RAS to CAS delay time taco 20 50 22 60 25 75 ns| 5

RAS to column address S
trap 16 | 35 17 40 20 - 50 ns 6

delay time

CAS to RAS precharge time | tcpe 10 - (10 - 10 - ns | —
Row address set-up time .| tasn 0 - 0 - 1 0 - ns -
Row address hold time taan 10 - 12 — 15 - ns | -
Column address set-up time | tasc 0 — 0 - 0 - ns -
Column address hold time tcan 15 - 15 -~ 20 - ns|{ -
Colun‘Eddress hold time o 55 _ 60 3 75 _ ns | -
from RAS
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AC CHARACTERISTICS (CONT.)

MSM MSM MSM
512456 A- 512456A- 512456A-
Parameter Symbol 20 80 136 Unit|Notes
_ Min. | Max.| Min. | Max.| Min. | Max.
Column address to RAS ; ' - : :
lead time AAL 35 40 - 50 - ns —
Read command set-up time | tacs 0 — 0 - 0 - ns -
Read command hold time tacH 0 — 0 - 0 - ns|{ 8
Write command hold time ¢ 55 -
trom RAS WCR 60 - 75 - ns -
Write command set-up time | twcs 0 - o - 0 - ns 7
Write command hold time twen 15 - 15 - 20 - ns —
Write command pulse width | twe 15 - 15 - 20 — ns -
Write command to RAS
. trwi 20 - 20 - 25 - ns -
lead time
Write command to CAS
. tewe 20 - 20 - 25 - ns| -
lead time
Data-in set-up time tos 0 - 0 — 0 - ns —
Data-in hold time ton 15 - 15 - 20 - ns -
Data-in hold time from RAS | towm 55 — 60 — 7 | ~ |ns| ~
CAS to WE delay time tcwo 50 — 50 — 60 - ns 7
RAS to WE delay time trwo 100 - 110 - 1 135 - nsi| 7
Column address to WE
. tawo 65 - 70 - 85 - ns 7
delay time
Read command hold time : 0 10 -1 8
reference to RAS Rk 0 - ns -
RAS to CAS set-up time ¢ 10 10
(CAS before FAS) CSR 10 I
RAS to CAS hold time )
(CAS before BAS) cwR | 30 30 30 I
CAS active delay time from . 10 10 ]
RAS precharge RPC 0 ns
CAS precharge time ' 40 40 50
(Refresh counter test) ePr a ns -
CAS precharge time teen 10 - 10 - 15 - ns -
RAS hold time relerence
— tron 20 - 20 - 20 - ns -
to OE
Access time fram OE toea - 20 -~ 20 _ 25 | ns| —
OE delay time toeo 20 - 20 — 25 - | ns{ _—
OE 1o data output buffer
. toez 0 20 ()] 20 0 25 ns —
turn-off delay :
—~ . W DAt s et Tom —
OE command hold time toen 20 — 20 — - 25 — |'ns} T —




MNotes: 1.

.V, (min.) and V, (max.

An initial pause of 100 ps 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 (t; )} = 5 ns.

) are reference levels for measuring the timing of the input
signals. Transition times are measured between V, and V, .

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

Operating within the t, . (max.) limitinsures thatt,,; (max.) can be met. The spec.t,,
(max.) is for reference only. If t.. is greater than the specified t;, (max.) limit, the
access time is controlled exclusively by t,..

Operating within the t,,,, (max.) limitinsures that t,,,. (max.) can be met. The spect,,,
(max.)is forreference only. lftg, is greater thanthe specifiedt_,, (max.) limit, the access
time is controlled exclusively by t,,.

The specs t, g tawo - towo - @Nd typare not restrictive operating parameters. They are
included in the data sheet for reference only. lft,..21,.c(min.), cycleis an Early Write
cycle and data out remains in a high impedance state throughout the entire cycle. If
too towo (MIN.), tawo 2 tawp (MIN) 8N 10 21, (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 t_.,or the t ., spec. must be satisfied for a proper read cyéle.

READ CYCLE

Ag

DQ1-~

RSy, -

Eﬁi§‘h“"

- Ag V-

tRc

I

tRAs tpp

Yy

]

- ViH-—

1

tAR

tchRP

-
T - -
Y —
Y

torl .

)

LCSH

tere| Pv—

tcas

tAco

/

tRAD

ViL -

_/

),
TR
T

tcac

_ican

lgﬂ B
-

Row Column

ViL -

RC

i

— V'H_

WE ViL - tAa

tROH

/

e ViH-
OE Vi -

tRAC 1oz’

-l

\oH-
VoL~

DQ4 Valid Data-out

Open

tcLz

/////] Don't Care

www.DataSheetdU.com



WRITE CYCLE (EARLY WRITE)
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READ/WRITE CYCLE
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FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

) tRAsP tap
R — — N -
teg 1RsH
tcrp| | tach tcp| -
mz:,::—{ \\_ teas 4 '\_ toas /—‘H\ teas y, \_
ICSH | 1RAL
tasil | tRAH tast | tcam tasci | tcan lasc| | tean
e A T o YO o N e Moo VI
trap '
‘ tweg | |, twen tweg| [, tweH twes| | twen
e o T ™ i
log | ton tos] [ tow 1os{ § ton
oar.00e - 777N YA m Satan NI
‘ tonk
twen

Don't Care

OE = Don't Care

FAST PAGE MODE WRITE CYCLE (OE CONTROL WRITE)
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FAST PAGE MODE READ/WRITE CYCLE
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CAS BEFORE RAS AUTO-REFRESH CYCLE
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HIDDEN REFRESH WRITE CYCLE
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CAS BEFORE RAS REFRESH GOUNTER TEST
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