PRELIMINARY
OKI Semiconductor T

MSM54V16258A/SL

262,144-Word x 16-Bit DYNAMIC RAM : FAST PAGE MODE TYPE WITH EDO

DESCRIFTION

The MSMMEGV 162504 /51 5 a 262 1 44-word « 16-bit dynamic BAM fabricated in OK's O30S silican
Aate techagdogy. The MSMSIVIAIEEA SSL schieves high integration high-speed operation,and low-
power consumplion due o guadrupie polysilicon double metal W05 The MSAS4VIS258A /5L s
avaklable in a 40-pin plastic S0] or 4/40-pin plastic TSOP,

FEATURES

28214 word 2 Th-bet comfiguration
Sangie 3.3 oF suppiy, 203V toletance
Input LW compatible, bow inpul capacitandce
Cutput -LVTTL cormpatible, 3-atate
Riefresh - 511 eyeles fBms
Fagt page mode with EDC read maodify write capability
EE_ wide contral: 2 TAE control
before RAS refrech, Hidden cefresh, TAS only rafresh capability
CAE before FAS salf-refewsh capability (SL version)
Pachage ophicns:
40-Fin 400 mil plastie SO (SO§40-F-400) (Froduct ; MEMSEVIRISEA /SL-xx[S)
44/80-Pin 200 mil plastic TEOP (TR0 /40-F-400/ 05K (Product : MSM54V1EIS8A /5L-uxTE-K]
xx indicabes :pq-td rank

LI I I O B N

FRODUCT FAMILY
i Access Tirme (Ma.] Cyele Time (Min} 3
. tRaC | taa |tcac | toEa | tRe trHPe e i
MIMIIN IBLSIA LD | 4ps | 22na | 10ns L0ms Blins 1505 S W
MEMISVISISEAELA5 | 45ns | Mns | 12ns | 1Ins Bms 170s 450mWA
FIN CONFIGURATION { TOP VIEW )
IFMin Mames Function
i Al-AR Address Inpul
3 RAS Row Address Strobe
: ﬁgl_ﬁﬂ Column_Address Strobs
P D0-158 Data-Imput! Data-Outpat
¥ We Wrils Enable
: OF | Outpurt Enable
] Voo Fower Supply [ 3,3V )
E Vs Cirownd {0 |
MNC Mo Commectiun
V" Cround {0V ) see Motel
E Motel :
- Thie sama power supply voltage must be
= provided o every Voo pin, and the same GND
= ;?;I.ngn lewel must beprovideded to every Vis
30PiR 400mil 50 MNotez :
/A0 400l TSOP Far improved signal iniegrity, it ks recommended

o connmect the Va3 ping, pin 11 and 310S04) ar
Fir 13 and IVTSOP bo GND : the ping are
wlectrically connestad 10 internal GNI,

www.DataSheetdU.com



BLOCK DIAGRAM

OED 3 WE
1 [
e Timenp
RS ararat
. [a)
LCASE Conrobar
LA S (Lal
Canmralles Ot
Bulers
Column 5| el
Aocress —_a>-::uum Decoders D
Buyttars
Irviereal
Rafresh
Al AR Addrass
Faw How Ward Wnpid
T | Addrgss $ﬂ Desg- ; Bufters
Bartars dars '
Outpia
Butlers
Weo o -
On Chip
[¥on Genarater
WEE ————
FUNCTION TABLE
Imput Fin DaPFin
FAAZ LCAS | UCAS WE &€ |oco-po? |pos--pois it
H . - . . High-Z High-Z Siandby
L H H . I-llph-z High-Z Ruedrash
L L H H L Daur High-Z2  [Lowes Byie Fess
L H L H L High-Z Diour Upper Byle Faad
L L L H L Draut Dipare Word Riead
L L " L H Twi Dont Care |Lower Byt Wite
L H L L L} Do Care [ LUppar Byta Wrie
L L L L H D ™ Word VWivite
L L L H H Hgh-Z High-= =

Do~
0ar

Df =
DOig
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ralings

Ralirg Symibal Conditipng Valus L
MoRage on Any pen raabes bo Ve W Ta=25"C D5~ 8 8 W
Shan circuit output cumant ks Ta=25'0 50 A
Power digsipatan Pa Ta=25"C i W
DOperrating temparaturs Tapr - s 7O C
Storage tamparakire Tsig - 55 ~4 150 L
Recommended Operating Conditions
e [Ta=0% 1 70°C)
Parameser Symibgi Condlticns Typ. | Alax. Uit
Supply voitage Ve — o a3 3.8 V
Vs — ] o 0 ¥
Imgun kigh vohage Wik - 28 = | vecs03 W
Ingut lenw vaiage Wit - 0.3 = ne W
Capacitance
20 (Vora2 3VED,3V.Ta=25T = 1MH2)
Parameter Sympel | Conditions | Typ. | Max
Ingui mmnlar-:nq.:n*-!-&: Cibin = - B pf
put capacnance (AAS LCAS UCAS,WE.OE) Cing - e af
put [ oulput sagachience (DOS-—~DO18) L = ) B Bt
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DC CHARACTERISTICS

(Wocmd 3V E0.3V | Ta<b o TOT)

MEMEIVIGINAL | MEMGLV1EIEAA
PRramatar Symbal | Conditon 1. Lo Unit | Mot
Mir. | Max | Min | bax
Chaput High Vollage Wiom loiks= = 1.0mA 24 Ve | 2.4 | Ve W
Cutput Low Vollage Vol o= 2 0mA i} 0.4 a o4 W
Inpat Leakags Current [T M EVuEVes 10 L4 -0 10 ey}
Cutpia Leakage Curent | Lo g?sﬂﬂstfsv =10 LU L sh
Avarage Powar 55 :
Supply Gurrent leeq FAS, Cyoing | _ 142 = | 125 | mA 1.2
{Operafing) e,
Powar Supply
Current (Standby) o | FEBTAS =wm | . i 3 | mA :
Roerags Power AAS=Cyding
Supply Cumenrt o | EAG=Vu = |1 | = [125 | maA 1.2
(RS aniy Aelresh) fncahin.
Avarage Powar FAE=\y
Supply Current leca | TAE Cycling — 1140 = |1 A 13
{Fast Page Mode) feppmMin. o
Averape Fower
Supply Currant e | AAS=Cycing
(S Betore AAS CRSEeiorFAS | T [ M T [ mA | 12
Refresh)
Average Power
Supply : 1AG =125 ue
e il -l e e R I R
Awaraga Power
Supgply Caarant RAG
FRE Betons FIE lecs E.gig—i: - |20 - |200 | ua| 1248
Seli-rafragh!

Moles - 1. lcz Max. is specified &5 koo for the aulput apen cindition,

2. Address can be changed once or less while FRS = VIL
3. Addmes can be changed Snce of IBEs whilk CAS < VI

4 Mee - 00 = WiH & 65, 1.0V 2 VL S 0.2V
5 5L verson,

www.DataSheetdU.com



AC CHARACTERISTICS (12
{Vez = 3.3V £ 0.3V, Ta = 0~T0T)

WEMELV 16250A] MSMEAV 1625BA] |
Paramete Syminol =TI {Hi-43 it| Mot
Min [ wax | wm | wax
Ranrdam risad or wita cycia time s 8 ot ] = |n&
RAead’Wrie cyele fime 1rmr 115 - 130 - s
Hypar page mode cycha bma HPC 15 - 17 = Fi&
Fas1 page mode readiwnie cycle ime | (smss 55 - &0 23 s
Access lime Irem AAS e | — an | - e | 71213 '
Acoess fime frpm CAS feas = 10 - 12 Ims T2
Accass ima from calumn address 12 - 28 - rs 713
Accass tima fram E BEEL - [+ - 12 | ns
Access ime fam CAS precharga boea - 24 = 27 | ns 712
Data hold atier ﬁ;nw oo a - — i 17
E_un.u Biuter turn-off deday time bare 3 B a A ns B
OFE te data cutpul buthar tum-cé e 3 B 3 PR M
oelay Ema
Eﬁ::' DUNGA L - g 3 B 3 B [ne B
E:nﬁﬂ;r auanul Butfer turn-ol o 5 i : o e 3
_?ranﬁinn f:ma T 2 13 2 a5 s
Rafrash praled REF - 8 - B ms
FLAS pracharge time ™ an = a5 — |rms
FAAE pulse wisth 1R4E 40 | 1oo0e] a5 | 10000 | re
RS pulse with (Fast page mode) | e | 40 |160800 | 5 |1o0000 | e
FAS hald time 1nsH B - il - -]
E hehd time reterence to OF fAss [ - B - |ns
CAZ prechargs me ice 5 - & - Ims
puitse wadih ToAR & 10,000 T 10,000 | s
CAE noid ime Bes 40 - 45 - |mm
CAS 1o AAS pracharge ime beae 5 - 5 - [m
AAS s CAE delay trma bcn 18 30 18 a3 [ms 12
to column adckass detay fime bas 13 18 13 21 [ns
Fow address sel-up ima famn i - 0 - |ns 13
Riow addrass hald time (T a - -] - s
Column adorass et-up lirma tase i} - [0} - ns
Column addiass hokd tima | foan 5 = 6 - ns
Coiump address hold sima rom BAS | sk a1 - W .
Column address ko RAS lead time frear 22 - 24 - |[ns
_Resd command set-up hme Ircs ] = i - | ns g
Raad command hokd tme PcH ] = 1] = nE
R conremand b
f?_:fm“ " Hr%guld i 1P a - o - ns g
WE puisa widih g 1 5 1 — |m=

L
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AC CHARACTERISTICS 22

Paramedter

Iﬂpﬁ'.lnl

(Woo = 33 *+ 03, Ta < D—~70T)

5L

MR AV RISEA]
=A%

Pelir

(L

Lenit

Mae

Vilrie command Sel-ug Bma

‘Wrile eammand hold tima

Wria command pulsa widih

e command hold time from RAS

command hold bme

Wi command bo laag lime

‘Wirite cammand 1o mlnd ligne

Crata bo CAS dalay timp

Data to OF deday lime

_D.!ﬂa—'l"l - T

TRIEEEEEEER

10

Cizta-in hold time

1%

Date-in bald ime raferencad 1o AAS

1onR

OF 12 Data-in delay time

OE "L" tn GAS - lead time

“CASL M 10 OF L* b timig

Hi-Z gommard puiss wadih

CAS 1n daday lima

EEESQEqbncﬁwhgmnui

18

Calemn address o WE delay ims

40

1t

E.ﬁglﬂ WE deiay tima

65

11

attive delay wme
from RAS pracharge

B |ajd|2|z|a|a|a|a|2|R|2)|2[2|3|a|3|3|a 2

AAS to CAS set-up time

(CAS bafare FAS)

10

RAS 1o mnnu tima
[CAE petore FAS)

L

AAS Puse Widin
{CAS betore FRE Seir-Ratrash)

100

0

AAE Precharge Time
(CAS before AAS Ses-Aglresh)

00

100

CAS Hold Tama
[CAS batare RAS Sali-Fafresh)

-40
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Mones:

1.

9.
10

11.

1%

14.

15
16.

17
14.

REVISION-4 1596.8.27

All voltages are rederenced o Vss.

- This parameter is dependent upon the cycle rate.
- This parameter i8 dependent upon the output leading. Specified values are oblained

with the output apen.

- A imbtial %uu ef 200 o 8 is required after power-up, ollowed by any B BAS ovcles.

(Example nily-refresh) before proper dev_lcuﬁﬁmﬁm is achievid, [n case of
wsing internal refresh counter, a minimurn of 8 fore RAS cycles inatead of 8 RAS

cycles are reguired.

. The AC characteristics assume tr=S5ns
. WiiMinJand Vo (Max.] are reference levels for measuring timing of input signals

Also, tansition tmes are measured between V mand Vi

- Data uut[;}:la are measured with a load of 50 pF. DOUT reference levels: V' an/Vor=2.0

V14V, Mote that Vo is defined as 1.4V when Vss® pins, pin 11 and pin 30, wers apen
The data output measurements under V on,/Vou=2.0V /0.5V are guaranteed when Vas*
ping, pin 11 and 30050 or pin 13 snd 32TS0F) were connected ko GRND.

. banz (Max.), tore (Man.), twez (Max.) and toe (Max.) define the time at which the cutputs

achieve the open circuit condition and are not referenced to output voltage levels.
This paramieter is sampled and net 100 % tested.

Esther tac or tesmust be satisfied for a read coyrcle.

These parameters are referenced to CAS leading edge of early write rycles and to WE
leading edge in OE-contralled write cycles and read-modify-write cycles.

bwes, tewn, town and tawpare not restrictive operating paramesers. They are included in
the data sheet a5 electrical characteristics only. I bwos twes (Min.), the cycle is an early
write cycle and the data out pins will remain open circuit throughout the entire eyele.
If tawm == tmwe (Min), town 2 bown (Min) and taown 2 fawe (Min.), the cvele is a read-
modify-write oycle and the data out will contain data read from the selected e=ll, If
neither or the above sets of conditions ks satisfred. the condition of the data out is
indeterminate.

Operation within the treo (bax.} limit insures that brac (hax.) can be met,

trcn (Max) is specified as a reference point only. If teco s greater than the specified
Peon (hdan) limit, then access time is controlled by fooc

. Operation within the trao (hasx.) limit ensures that baac (hlax.) can be met. twan (Maw) is

specified as a refarence point only: If taao is greater than the specified tnao (bax.} Llimit,
then access time is controlled by s

Ingdui levels at the AC testing are 3.0/ 0V,

Addresses (AD - AB) may be changed two times or bess while [AS =V

Addreazes (AD- AB) may be l:'l'hll.'l.s_&d once or less while TAS =V n1and LAS =ViL,

This is guaranteed by design. ( toon=teac - output transition time), This parameter is mot
10 % bested.

This parameter is dependent upon the number of address transitions, Speciiied values
are measured with a maximum of two transitions per address cyche in Fast Page Mode,
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READ CYCLE (RAS output control }

& HZ
O0E-15 == VALID DATA
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READ CYCLE (CAS output control )

DOB-7

e 15

s 1]

:"HY or L

AT
s ‘I_?,FF
VALID DATA S seso o
AT
I_—_}
VALID DATA _..l_— —
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EARLY WRITE CYCLE (LCAS and UCAS active

‘T.. RAS RF
—
I I
Ll L3
1

R

;,f:'f;" i .-**'?' i

i m i gy

% +"H" or "L"

— =
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LATE WRITE CYCLE (LCAS and UCAS active)

DE- 15

% HY e ML
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READ MODIFY WRITE CYCLE (LCAS and UCAS active)

- IR =,
IRAS P igF L f
RAS I'!l.. .-u Il.
IR
Ll ]| -: L -
T qu_‘"—up_ﬂ SO
e 2 || ;
AlLg
=E
D7

Eed - "H" or "L
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FAST PAGE MODE READ CYCLE with Extended Data Out

!
i
AL | [ oA e
W (4]
1AA ' 5l e HRE

:1
|

DOG-T | 2 ": VALID DATA PY vALID DATA HL".-'M_II::- DATA }—
i 1CPAL ) LCFA |

| mac A LA e HOEL

™ | |RET

D8-135 = [ VALID DATA I vALID DATA B vaLID m.n.}—

% t"HT ar"L"
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oo R

.

- b
=4 wiva@iva b il . s 4] YLV OTTvA $1-50x0

—4  vivd arwva .._,
el MT

RTE

Y1vd Qriva Lol

M)

AN o) RS

NOILYHIHO Z-'H dv3H 300N 39vd LSVd
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FAST PAGE MODE EARLY WRITE CYCLE

C"H™ or "L

www.DataSheetdU.com



FAST PAGE MCODE READ MODIFY WRITE CYCLE

2

|

3

e

A

H or 'L
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CAS BEFORE RAS REFRESH CYCLE

PR | ey o P _;
1CHE,
LCAS - s 5 *
AR g?fﬁiﬁ EWMIAIT Fa LLDNG TRABMSTTION

WE

:"H" ar"L"
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HIDDEM REFRESH CYCLE

ol

RCS |

VALID DATA

WCAC

.
VALIDTIATA

Zi

:"H" ar "L
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RAS ONLY REFRESH CYCLE

. we__ "
—— B3 (AP =
RAS e
CRP
|.__T|:A RPC
LCAS
"ﬁL RAH
WE
(a1}
D37 HZ
Cod-15 HI

! "'Hn or .|Lr.

—18=
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CAS BEFORE RAS SELFREFRESH CYCLE

:"H" ar “L"

£ U—
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