PRELIMINARY

OKI Semiconductor ———
MSM54V16258A/SL

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

DESCRIPTION

The MEMI4V16Z30A /5. i a 260 144-word « 16-bit dynamic RAM fabricated in OKI's CMOS silicon
e techaology. The MSMS4V16258A /5L achieves high integration, high speed operation,and low-
pawer consumplivn due 1o quadrupie polysilicon dowble metal CMOS The MSMS4VI6258A 5L s

avaklable in o 40-pin plastic S0 or 24 /40-pin plastic TSOP,
FEATURES

- TR FE R W

262 18-word 2 16-bet configuratian
Singie 3.3V oF suppy, 03V toleTance
Input LV compatibie, bow inpul capacitance
Output -LVTTL corpatible, 3-atate
Refresh 517 eyeles ABms
Fast page mode with EDO read maodify write capability
E%_ wide control: 2 TAE contral
before RAS refrech, Hidden refrash, TAS anly rofresh capability
CAE before BAT salf-refresh capability (SL version)
Pschage ophons:
40-Pin 400 mil plastic SO (SOFE0-F-400) (Froduct ; MESMSEVIRISRA /SL-xx]S)
44/40-Pin 400 mil plagtic TSOP (TSOPM/40-F-400, 05K (Product : MSM5EV16358 4 /SL-uxTE-K]
xx inclicates :pq-.-d rank

FRODUCT FAMILY
i Access Tivne [Man.] Cyele Time (Min} 3
2 thac | tas |tcac | tora | Re tHPC PO P
MASMEAV 1 BI5HA S5 D e Tna 10ns t0ns Biins 1%as SHMmW
MIMIAVIB2SEA LS5 | 45ns | Tdns | 12ns 12ns Bms 1705 450mW
FIN CONFIGURATION ({ TOP VIEW )
Fin Mames Function
i AD-AR Address Inpul
3 RAS Row Address Strobe
: ﬁgl_ﬁﬂ Column_Address Sirobs
p: _I.lﬂ'l]'-:l!- Data-Imput! Crata-Outpat
= WE Write Enable
: OF | Output Enable
- Wi Power Supply (3.3 )
E Ve Graund {0V |
MNC Mo Conpectian
Vs ® Ground {0V ) : see Note2
@ Fotel
- Thie samét power supply voltage must be
= provided la every Yoo pin, and the same GND
" ;?:IIIEEE lewel st beprovideded o svery Vis

Me 43mal 50|

Mae? :

¥ Far improved signal infegrity, it is recommended
/40T 3m 400mil TSOP o conmect the Wi3® ping, pin 11 and 3150 or

Firs 13 oo ITSOP bo GND : the ping are
#lectrically connested 1o intermal GRT,



BLOCK DIAGRAM
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FUNCTION TABLE
Input Pin DGPin
AAS L[CAS | TCAS WE OF |oco-po? |pos-—pois F o
H . a . - High-Z High-Z Siandiy
L H H . Hlph-z High-Z Ruedrash
L L H H L Dour High-Z  |Lowes Byie Faad
L H L H L High-Z Diour Upper Byle Raad
L L L H L Dhaua Digiar Wiord Fead
L L H L H D Dont Care |Lowar Byta Wine
L H L L H Domt Care Do Uppar Byta Wrie
L L L L H D ™ Word Viite
L L L H H Hgh-£ High-# =

D
0ar

D0~
DOE



ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Aating Syl Condifipng Valus Lirit
NoRage pn any pen raabvs lo Vss Wt Ta=25'C B5r—id & W
Shon cirguit eutput cumén ks Tas25C 50 ma
Power dissipaban Pa Ta=257 1 W
Oparrating tempanaturn Tope - =470 '
Storege tamparatire Tsig == 554 150 T
Recommended Operating Conditions Tesn 4 0
Farametar Symbi Conditions Sl Typ | Max Uit
Supply vollage Vs = ] a3 3.8 L
Vs - [n] o o W
Imgut high voliage Vi - .0 - Vees0d W
IFput low voltag e WiL - 0.3 — oe W
Capacitance [Vioe=3 3V £0.3V.Ta=25C f=1MHz)
Parameter Syl | Conditions | Typ. | Max
Inpul capacitance {A0—~A8) Cibn - - B pf
nput capaciance (AAS LLAS, UCAS, WE,OE) Cing — = 2 af
npeit / sutiut capaciance (004 ~=Da15) =T - - 3 af




DC CHARACTERISTICS
MWoced 3W 0.3V | Ta<D o TOT)

SMAIEIRAL | MERELVIESEAN
Paramatar Symbal | Condion 1 Lo Unit | Mot
Mir. | Max | Mir. | Max

Chmput High Vollage Wiom lgidm = 1.0mA 24 Ve | 2.4 | W W
Cutput Low Vollage Vol o= 2. 0mA i} 0.4 a o4 W
Input Leakage Currenl I OV aEVNEVeD 10 10 | -10 |10 L]
Cutpt Leakage Curent | o E?sﬂ';t:ew 0 | 10 |0 10 | eA
Avarage Powar :
Supply Current e m&:a vl = e | = s | o 1.2
{Operating) ke
Powar Supply
Current |(Standby) o | REBTAS=ww | — ol e 3 | mA :
Arrage Power AAE=Cydling
Supphy Curend lba | EAS=V = |1 | = 125 | ma 1.2
(FLKS oniy Aedrean) fncalin.
Avarage Powar FAE=Wy
Hupply Currant keca | TAS Cyeling — |14 | = | 125 | mA 13
{Fast Page Mede)
HAverape Pawer
Supply Curant loes AAS-Cycing - -
(CAS Betors RAS TAS Bafor HAS e 126 | A 2
Reiresh)
Average Powar
[Biattery Backup) ﬁ“;"‘:‘;;m — %00 < 300 | WAl 1245
Averaga Fower
Supply Cusrent lecs | PAE S 0.2V - -
:.m Bat oy TS 5 0.2V 200 200 A 1.245
Sall-rafraph}

Moles - 1. e Max. is specified &3 koo for the aulput open cindisen.
2. Address can be changed onca or less while RS = VIL
3. Address can ba changed once of i858 whilk GRS - VIHL
4 Wee -0 = ViIH & 65V, 1.0V = VL S 0.2V
& SL versan,



AC CHARACTERISTICS (12

{ves = 3.3 £ 0.3V, Ta = ~707T)

VEMEEV 1 G250A] MSMSLY 16258A] |
Parametee Symiool =TI ] {45 it| Mete
Min_ b | wm | max
Aandam riad of witg cycia fime tr= 8 ot ] = | n&
AeadWrae cyele time 1Rk 115 - 130 = ns
Hypar page mode cycle ima IuPc 15 - 17 —_ ]
Fast page mode reaciwnce sycle ime | (s 55 = &0 - s
Access lime frem AAS e | — a0 | = | a8 || 79203
Acopss lime rem CAS feas = 10 - 12 lrs T2
Accass ima from column address s, - 23 = 24 | e 713
Accass lima fram E BEEL - 10 - 12 | ns
Apcess hime ram CAS presharge [ - 24 = 27 | ns 7.12
Data hoid atier mw s a - 3 - g 17
E_ul:n.ll Bidar urn-cf deday time tars 3 B a A ns B
O to data cutput butfar tum-of - 3 3 P i
oelay Ema
Eﬁ:' A T rh -l e 3 B 3 B |ns B
Eﬁﬁf ouApul butter wrn-of - 5 i g ¥ 3
-?r-!.nﬁinn f=ma r 2 15 2 a5 ns
Rafrash pralod 1REF - o - ] ms
FLAE pracharme fime ire 30 - 35 = |m=
FAAS pulse wish 1R&E 40 | 1o000] 45 | 10000 | ms
"RAS pulse witth (Fast pape mode) | e | 40 [we0mou | 45 |1o0.000 | e
AAS hold time 1nzw B - i _ i
E hild time reference to OF fAss= [ - B - |ns
CAL prechargs lme ice 5 - & - Ims
puitsE wedlh FoAE & 10,000 T 10,000 | e
CAS noid ime yes 40 - 45 - |
CAS to RAS pracharge ime feae 5 - 5 - I8
AAS so CAS gelay trme [ 18 an 18 33 [ms 12
to column addass delay time b 13 18 11 21 |ns
Fow address sef-up tima fasm i - 0 - |ns 13
Fow addrass hald time (ETTE A - [} - s
Column addrase set-up lirma tase i} - 1} - ns
Column adorass hakd tima __| fcas 5 - 6 - ns
Coiumn address hold sima rom AAS | tas ) - W) - | na
Column address to FAS lead time trear 22 - 24 — |ns
_Resd command set-up hms IrCs 0 = 0 = | ns )
Read command hokd time IhcH ] = Q - ng
R Lo
ET_:FM“ " %&mu o 1P a - o - ns g
WE puise widin g i - i — |ne

L



AC CHARACTERISTICS s22)

(Voo = 33 * 0.3, Ta < D—~T0C)

MEMAY [MEREAY 1 6oseA] |
Pararmsiar Iswdnl 2 SEL.4% Unit|  haaie
Mig | naax | wew | max | -

Wirip command sst-ug Bma =] i} - a =E fis

Wrile command hold timsa =] 7 - a - ]

Writa comenand pulsa widlh Twe 7 = a8 - ns

Wra command hold time from RAS iwer | 30 - an - n%
m—mmm hald bme fEEn 7 o i - n&

Wrie command o CAS lead time km | 7 - ] - | ms

‘Wirile cammand 1o mlnd liem (L 10 - 12 = ns

Cata bo CAS dalay time bo 1] = 0 - e

_Data to OE deiay tims oo | o - B - |rs
_Dana-in sal-up e tes [ - o - |m:] 1
Crta-in hold lime L E - 7 = ng L
Diate-in hald lime referencad 1o AAS e | 20 - 20 = | n&

OF b2 Data-in detay ima tcen B - B - | ns

0E "." to ﬁ__?.-rrlem timi wew | 10 — 10 - |ns
“ChS "H" 1o OE "L* b timg two |10 - 10 - ns

Hi-Z cormmmand pulse wadih laE# 10 == 10 - s

CAS 1o deday time (2] 28 - a0 = g 18
Calumn address 1o mﬂﬂ timg (T ag - 40 - ns it
FIAS to WE delay tima o | B0 = 65 = | ns| 1

Attt detay fme

from RAS precharge ] @ ¥ o L

HAS Sek-up lime

Iﬁﬁ—;:‘j:: EE:P wan | 10 = 10 - | ns

RAS 1o mn’nu time

[EAE petore FAS) frun id - ] o ns

FAAS Puse Widh — _ ~

(TAS belore AR Selr-Ralresh) 1 o0 .
ﬁmﬁlghﬁﬁm L L W e MR

CAS Hokt Tame e _

(CAS batare AAS Seif-Rafresh) * - |
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REVISION-4 1996.8.27

. All voltages are rederenced to Vss.
- This paramerter is dependent upon the cycle rate.
- This parameter is dependent upon the output loading. Specified values are obtained

with the cutput open.

- An inktial %Lﬂ-& ef 200 5 8 is required after power-up, followed by any B RAS cycles.

(Example nly-refresh) before proper device nﬁmﬁm is achieved, |n case of
wsing internal refresh counter, a minimum of 3 fore RAS cycles instead of 8 RAS

cychas are required.

. The AC characteristics assume tr=Sns.
. WieiMindand Vo (Max.) are reference levels for measuring timing of input signals

Alsn, ansition times are messured between V mand Vi

- Data nutﬂ:la are measured with a load of 50 pF. DOUT reference levebs: ¥V an/Vou=20

WAV, Mote that Voo is defined as 1.4V when Vss* pins, pin 11 and pin 30, were apen
The data output measurements under V ou/Vou=2.0V /0.8 are guaranteed when Vas®
pins, pin 11 and 30050} or pin 13 and 32{TS0F) were connected to GIND.

. basz (Mae), tore (Man), twez (Max.) and toe (Max.) define the time at which the outputs

achieve the open circuit condition and are not referenced to output voltage levels.

This parameter is sampled and net 100 % tested.

Esthier tace or frwsmust be satisfied for a read opcle.

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

bwes, tewn, town and Lawbare not restrictive operating parameters. They are included in
the data sheet as electrical characteristics only. If bestwes (Min), the cycle is an early
write cycle and the data out pins will remain open dircuit throughout the entire eyele.

If w2 fmwn (i), fowe = bowo (Bdins) and bown a2 fawe (30D, the cycle is a read-
modify-write cycle and the data out will contain data read from the selected cell, [f
neither or the above sets of conditions is satisfied. the condition of the data out s
indeterminate.

Operation within the treo {hdax.} limit insures that Irac (Max.) can be met,

tuco (Max) is specified as a reference point only. If teco 1s greater than the specified
Peon (Mdash limit, then access time is controlled by tee

Operation within the teas (Max.) limit ensures that taac (Max.) can be met. ta (Max) is
specified as a refarence point only: If feao is groeater than the specified trao (Max ) limit,
them access time is controlled by Laa

Input levels at the AC testing are 3.0 /0V.

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

Addresses (AD - AB) may be changed once or less while TAS =V wand ©AS =V,

This is guaranteed by design. ( tcon=toac - output transition time), This parameter is not
100 % tested.

This parameter is dependent upon the number of address transinons, Speciited values
are measured with a maximum of bwo transitions per address cyche in Fast Page Mode,



READ CYCLE (RAS output control )
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READ CYCLE (CAS output cantrol )
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EARLY WRITE CYCLE (LCAS and UCAS active)

" RAL R
RAZ i
[ A

G

) vaoones G

"H" or "L

— =



LATE WRITE CYCLE (LCAS and UCAS active)
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READ MODIFY WRITE CYCLE (LCAS and UCAS active)
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FAST PAGE MODE READ CYCLE with Extended Data Qut
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FAST PAGE MODE EARLY WRITE CYCLE
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FAST PAGE MODE READ MODIFY WRITE CYCLE
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CAS BEFORE RAS REFRESH CYCLE
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HIDDEN REFRESH CYCLE

IRC

LR AT oA
07 52
EAC iCAC

WFF
ADFF
Ak
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HAS ONLY REFRESH CYCLE
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CAS BEFORE RAS SELFREFRESH CYCLE
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