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DESCRIPTION
This is consists of  sight
RAMs in SOJ .

The mounting of TSOP on a single in-line package pro-
vides any application where high densities and large quan-
tities of memory are required.

This is a socket-type memory module, suitable for easy
interchange or addition of module,

industry 256K x 4 bit dynamic

FEATURES
. " Power
| ey | iy |
W756328J-7 70 | 140 1340
WHZ56328J-8 8 160 I 1600
W756328J-10 08 - 190 1400
® Single +5V (£10%) suppiy operation.
® 72-pins Single in-line package.
® Directlty TTL Compatibie: All Inputs and Cutputs.
® Low standby power dissipation 22mW (max) CMOS
input levei.
® Low operation power dissipation.
W5632BJ-T ° . ... ... ... .52 W (max)
MHZ563280-8 .. ............. 3.08 W (max)
256328010 ... ... .. ... .. .. 2 64 W (max)

® Includes (0.22 uF x 8) decoupling-capacitors.
® 512 refresh cycies every 8ms

® Fast page mode capability.

® The common 1/Q feature dictates the use of only early
write operation to prevent contention on Data-in and
Data-out.

APPLICATION
Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT.
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8388608-BI1T(262144-WORD BY 32-BIT)DYNANIC RAM
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FUNCTION

The NH25632BJ provide, in addition to normai read, and
early write operations, a number of other functions, e.g.,
fast-page mode. RAS-only refresn and CAS before RAS
refresh. The input conditions for each are snown in Table 1.

Table 1 Input conditions for each mode

Input inoutQutout ) i
Qpersuion ; — Reiresn | Aemaex
: N . Row | Cloluen | i L. ! | .
| RAS | Cas ~ | soorem | sogress | Meut . Duiowt ;
Seaa | acT | acT NAC | APD ; APD | QPN L0 ' 7ES | tmicageroce
Early write aCT | ACT ACT | apPD . afD ! VLD OPN  : YES genucal
FAS-ony refresn ACT ' NAC' ° ONC | APO : ONC | DNC =~ OPN ; YES |
Hidoen retresn ¢« ACT ACT : ONC ONC ONC ' OPN I YLD | YES
CAS betore RAS retresn ACT . ACT | ONC ONC ONC : ONC | OPN | (ES
Stangov NAC  SNC | ONC ONC oNC CNC | 3PN NO
Note * ACT acuve. NAC nonactive. ONC. son teare, VLD vaid. APD. apotied. OPN' open
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8388608-B1T(262144-WORD BY 32-BIT)DYNAMIC RAM:

ABSOLUTE MAXIMUM RATINGS

12) T

Svmboi - Psmerer | CONHIONS Aaungs t Jent
Yee Suooiy voltage —t1=1 H v
vy 1Aout voltage WiTN resDect 10 vy -1~ : y
Vo Qutput voltage -7 v
] Qutout current 30 mA
Py i Power anmipation Ta=25°C [] : w
Topr Qoeratmg temowanre 0~70 ] c
Tstg i Storage iempersture T40~175 T

RECOMMENDED OPERATING CONDITIONS ¢7a =0~70C. unies omerwia rorea J iNote 1
Symbeol Parameter Lfm“ unit
Min | Tvp ! Max
Yee Supoly voitage 4.5 | S 5.5 v
Vss Suooiv voitage | 0 7 . 0
Vim Hegh-level inout vOItage, a4 inDuUtS Po2.4 ! ! 6.5
Vi Low-level 1nout voitage all inouts f =10 ! 0.8 ! v
Note 1 Ail voitags veises are with remDect 10 Veg.
ELECTRICAL CHARACTERISTICS (Ta=0~170°C. Vec =5V £10%. Vss =0V . inien oterwse notea ; iNote 2}
Lmis '
Symbol Parameter Test concitions Unit
' Men Tvp | Max
Vou | Mighvievel outDut vortage | Om = —5mA 2. i Vgo
Vou Lawelevel QUIDUL vOItage loL =4.2mA 9 0.4 |
loz Ott-state outout Curment Q tloatng VS Vour $5.5V —-20 20 A
) Input current OV Vi S6.5V. Other inout pins= 0V -80 | 1 80 “A
¢ WH256328J-7 S : i 640
Averasge 3uooly current from V. : RAS, CAS cyeung
lecicav) < ' MHe56328J-8 560 maA
! ocoersting (Note 3. 4} ——— [ = wg = TN, outout cowm
! - WH258328J-10 | 480 !
) SUW’V current trom V, ¢ HAS=CAS-V'N‘;~W|M‘ Is mA
: . S@nabY — r
cezcavy b { RAS=CAS&Vog—0.5. outout open P4
WH256328U-7 — o L 540
X A RAS cveung. CAS = Vi
TCCUAV) | |y CaTent tom Vee | WH256328J-8 | . 560 | ma
ng (Note 3) p—————— [ qc T MR CUTRUT ODEN T
f WS6328J-10 480 |
] WH256328J-7 | —— —_— 560 |
' Average suopty curent from Vog | =espmmm——— RAS=Vi_, CAS = cvenmg r
lecacavy ¢ WH25632BJ-8 | 480 | ma
23t 03ge mode (Nots 3, 41 fee————————  { pc = mun. outout open .
H256328J-10 | 400
| Ereoe mupoly urrent.from Ver 25632801 | o5\ pore AT retrwncvciing ' i 640 |
Iccscay) | CAS batore AAS refresn mooe #05632808 | ‘ | 560 | ra
et { 1 3R 1IN, QUtDUE OOBNY
| Nowd 0378310 | ' 280 1
Note 2: Current tiowng 1nto an 1C is contive. Oul 1S NEYBLIVE.
3:  lectavi. ICCIUAV). iCCtav) 30a Iccaavs 8 dependent on cvcis rate. Maxinmum cument 1s mesmsea ai (he fastest Cvcie rate,
4 lccravi and lccaav) e 00 cutut g. Specified vaiues are commed with The outDUt ooen.
CAPACITANCE (Ta=0=~70"C, Voc =5V £10%. Vss =0V . uniess omerwss noted )
i wims
Symbol ' Parametar ' Test congitions il unrt
| Min ¢ Typ Max ¢
Ci(a) | 1nput cacaCITENCe. 300r0Ns NDUTS 88 of
C(po) | Datampuvdats oumut caoacstance , 22 1 oF
Ciw) | |nout ca0aITENCE. write CONTO! inout Vi=Vsg ! Vo104 oF
Ci (Ras) Input cavacitence, AAS inout f=1MMZ i -1 oF
C(Z2%) Inout cacacitance. CAS inout Viz=25mVvrms | |36 of

@1 T
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8388608-81T(262144-¥O0RD BY 32-BIT)DYNAMIC RAM
(417
SWITCHING CHARACTERISTICS (Ta=0~70"C. Vec =5V =10%. Vss=0V. uness omerwse note ) (Nore 51

{ Limetg '
Svmoos | Paramerer WQ56378)-T | WHZ5632BJ-8 | WHZ5632B-10 1 U
| M 2 Max | Min | Mgx ! a0 Max .
Lcac | Access tne trom CAS iNote 6. 7} I 20 | 5 . ns
! qac Access tme irom RAS {Note 6. 8) | | 10 80 i 100 | “s
tcaa Column aodress access ume (Note 6. 91 | ’ 5 | 0 I sg ! as
tcpa | Access ime irom CAS orecnarge (Note 6. 10 | T i 4as . 55 ! a3
towz i Dutout low imoecance me trom CAS low Note6) | 5 P s | 5 . as
tors Dutout ditadie trme after CAS high WNore1D) ;0 | 20 i o | 28 + a8 | 25 i s

Note 5 An imtial osse of S00us 15 recuwed after power-up followed by say 8 HAS or AAS/CAS cycias DIOM OO0 GEVICS CONTTION 1§ ACAIEVED,

Note 1hat RAS mav be cvciea auring the mitial cause. And anv 8 RAS or RAS/CAS cycles are reauwed after Drolonged periods of RAS nactivity derore oroper
3evTee COSratioN i1 achiewed.

Memured wiih 8 1080 Circust equivaient 1o 2TTL loads and 1000F .

ALIUMe (NST taCDImm s § ACD 9D tRADIme) 2 tRAD-

Asume thet tacp § TRCD imams 30 tRAD & LAADIMan!-

ASUMe ML TACD ~ IRAD & ICAA Imes) = ICAC Ima) 370 18CD 2 TRCD (mmi-

Assume that tep S (CP mam) #00 TaSE 2 TASC (mam)-

'OF Fimes) JR1INE e LiMe 8T WICH the OUTDUL 3CTIEves The Migh impedance sats (IouT & |£20mAl 3na are not reference O VOMImint O VYoUImaer.

-‘5'000“0!

TIMING REQUIREMENTS (For Read, Eariy Write, Fast-Pags Mode Cycles)

(Ta=0~70C. Veec =5V £109%. V'ss =0V. uniess omnerwie notea ) (Note 12. 13}

! Limis \
Symbot | Pacamener WH256328J-7 | @756328J-8 | WH2S632BJHQ |~
i Min Max | M | Max M | Max
trer " Reiresh cvcie vme i 8 | ! 8 s ! ns
tap AAS high ouise wwath ! 60 0 - 80 | i s
taco Deiav me. KA low 10 CAS low (Now 14) © 20 50 25 i 80 i 25 | 5 |~
terp Oulav tme. CAS hioh 10 AAS low (Now IS | 10 | i 10 I 10 : e
! con i CAS high ourse wath {10 ‘o0 l 10 as
trao Column address ceiay 1ime from RAS igw [Note 16} 1S 35 20 ¢ | 20 0 s
tasa ' Row asodress seruo tme betore RAS low (] 0 I b] as
tasc ._Column acciress setup ume before CAS low (Now 171 | 3 ¢ 10 2 ¢ 15 9 @ ! 18
{ran Row address hold time atter AAS low ECEE [ 'S . s
tcan Column adcress Noid tme after CAS iow or W low | 18 20 | 20 ! ! as
ty Transition tirve ‘Note i18) | R 1 31 LI 3 49 i ~c

Note 12 The ('ming requirements 3re assurned ty = fns
13 Vesimi a0d Vig i mani a78 reference ievels tor MeaRriNg Liming of iNdut SIGNSHY.
14 tacDime) IS SOUCItied a3 3 reference pont onty. f tacp 1§ les3 theN 1ACDIman). IS MM 1S tRAC. |t tRCD 'S FORTET tNAN tACDIMans. JCCESS 11T 15 SRNNed a5
CAC 0 Lraas 33 SNOWNINNOTE 7. 9
15 tcre requirement 15 acoicabie for ail AAS/CAS cvcies.
16 1RO tmyn) 13 SDUCI D 33 2 reterance DOt ONIY. If tRAD 3 (RADImini SCCRES 1AM 19 SEIUMED bY toan [0F read Cycie.
17 tasClment & sDSCified &8 3 reference pomt onty of address sccem bme,
18ty 13 MOSRIEY DROWER ¥ rnetemumt #0 V1L | meni-

/1D 7.7
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8388608-BIT(262144-¥0RD BY 32-BIT)DYNAMIC RAM

($/12)7-T

Read and Refresh Cycles
i wimitg
Symbor Parameter | M5637BI-T | WH256328J-8 | WHP5632BJ-10 | .o
T Mia | Max Mn o Max | Min ., e |
tac | Read cvcie ume 140 | | 160 | [ 130 | i NS
Tras  FIAE fow oure seerm 0! 70000 | 30 16000 : tog | 1ooco s
lcas ZAS low purse wath 20 ) 10000 | <0 . 10000 ! 25 10000 s
tesu CAS nold ume atter AAS iaw 0| | 80 | {100 . as
task . _AAS hoid 1me atter CAS low 20 ! I 20 | 25 | ns
trcs Read setwp tune beiore CAS Iow 3 3 8 ns
Lacw Qead hold time atter CAS Nigh ‘Note 191 3 2 bl ns
tamu | Read hold time after AAS high Now19) | ‘0 | 10 0 ns
Trar i Coiumn sddress to0 AAS setuo tme 35 a 50 | ! ne
! ape Precharge 1o CAS active nme 9 | 3 i SR : s
Now 1§ E:her tacu Of tRAM Must DO SaUST.Ad TOr 2 read Cycle,
Write Cycle (Early Write)
N Limitg H
Svmor Parsnater |_WH256328)-7 | WHZS637BJ-B | WRS63ZBJ-10 1  uen
i M Mex | Min | Max | wmin ' Max |
lwe | Write cycie ume 140 | | 1e0 | 190 | ! ns
tmag | _RAS low ouise width 70 410000 | 20 | 10000 100 10000 | 13
tcas | CZSiowpuisewam 20 | 16000 | 20 | 10000 25 [ i0000 | ns
tcsm CAS hoid time atter AAS Iow i 0 ! 80 | 100 | ! ns
tasn AZS houd 1me atter CAS low 0 | 20 | s | - as
twes Write seru0 Lme before CAS ‘ow Nota 20) | a g . H 0 i ns
twes | Weite hold time atter TAS low 1S I 0 ! ns
twe ‘Nrite Ouise wiath ‘ 15 | boors 20 : ns
tos | Dats setun tume : 3 i [ q ns
ton | Dsta hold time after CAS low s s 20 | s
NOte 20 When twes < twcSiment. DATB 1AOUT Wil CONtENg with the aeta SUTDUT baciuse ot e common /0 feature.
Fast Page Mode Cycle (Read, Early writa Cycias)
’ o Limits |
Symoor Pararmeter | WH75632B0-7 | WH75632B-8 | msssz&Htu Snit
Min o Mex  j Mim i Max | Min | Man |
tog | ¥t page Moos cvcie ume : 45 : a3 | ; 0 | P nsg
tras | _FAT low ouise wdih for reac. writs cycle " 115 | 1000001 i3G | 10000G) 186G . 000001 s
tcas | TAT low putse weath for resd cvcie {20 § 300001 20 | 10000/ 25 | -0000( ~s
tep | CAS high ouise wath iNow 201t 'O | 28| 1 25| 10 ' 25 | ns
t msw | AAS hold ume atter CAS low I P20 | S [ s
NOTE 21 1CPimeut (5 SOOCIETD 33 3 reforence 0OINE OMY. If Lepyra) & 'CP. ¥CESS UMe 3 aTMATAd DY leaC.
CAS before RAS Refresh Cycie iNote 221
Limits [
Symbor Parsmetsr MHZ5637BJ-7 | WH75637BJ-8 - | WH25832BJ-10 |  unn
! Min | Max ' Min | Max Min | Max |
tcsa CAS satup ume tor CAS betore AAS refresn T I 19 | 10 ! ns
Lomm | CAS noid time for CAS betore RAS refresh bos o8| 20 | ns
ape Precharge 1o CAS active time 5o 2 3 | 23

Nate 27

€9t or more CAS betore RAS cvcies 1 necexsary for prover operation of CAS beiore AAT refram mode.

GAD 77
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8388608-BIT(262144-WORD BY 32-BIT)DYNAMIC RAM

Timing Diagrams ot 221
Read Cycie

(e/’fz)r.f

trg ,
tap |
taas .
tosn i
Vi =
= s /
Yip —
fc:: taco Uasy ; tere
' ‘f lcas
Vi — ] I N j
CAs ;
Vie = Pl i
o traL tasa
tasAt i tasc t
CAH
e r..__ l |
Aog~—a Vin — ROW COoLUMN aow
o Y — ADCRESS ADDRESS ADDRESS

Al -

— Vi — "VOv.vv.v.vv.v‘ VAAAAAAARS .v.v.v.v !’ - .”‘v’.’.’..’.’v.’ov...v.'
" - XY RN
' Lcao :
l E_—T TreM
' tewz '! . tore .
DQ  Vou— ) .
Hi-Z DATA VALID b
i
trac ;J‘

Note 23 M Indicyws the don't care mout

6/12 T-T.

MITSUBISHI
ELECTRIC




—~—

MITSUBISHI LSis

MR25632BJ-T7, -8, -10

8388608-B1T(262144-¥ORD BY 32-BIT)DYNAMIC RAM

! O/ 2 )T— T.
Eariy Write Cycle
twe
tosn e to0
{aas
Vil =
s \ / \
teae taco . tasy : tapo tore
! tcas r—
Viy — {
CAs Vi f | & * /
‘ﬁ tAan. - tasc tcam Lasay
Vig — Row COLUMN LOCRVOCOOAOOX XA ' AOW
Ay —mr sooness m moomess NN aooness
t wegpe= “wom
twa
Vi — OO COOOCOOOOOOOOTROOOOXK
s, R R R
twen __‘J
t os r‘_ t OH
oo Ve = OOCOOOOOCOCOOOOCOOCOON OO OO XXX XX
v ~SRXRRCOCORROO0OA. ™ RO
{
andrt-
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8388608-81T(262144-¥0RD BY 32-BIT)DYNAMIC RAM

RAS oniy Refresh Cycie iowe 24

(3/(21
7

RO

_—
Vik ~—

tasn t Ram

Tasn

_ Vim — ROW "V.V".V"‘""V.'.V""‘V’V.'."V‘V.""'.V‘V’V‘V.'.V’V‘V".V.'.Vovov‘vo"V’V""‘ ROW
v RN, i R e, e
oo Vou T Hi-Z
Vou ~
Note 24. W =don’'t care,
CAS before RAS Refresh Cycis iNow )
tac Tne -
-
Lras laas i
— ! .
TN N
Vie — tae ] lae !
tesn tenn tap Toun toae
= e |

‘0 0.0’0’0’0

RSB0

RXXIXR

.V’V‘VQV‘V‘V.'

oo VYo ez
VoL —
Note 25. W = don't care
812 T
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8388608-B1T(262144-WORD BY 32-BIT)DYNAMIC RAN

Hidden Refresh Cycile

b
b4
(7]

Do

(/12)77.

tac Lac
tap ] tap
tras i i 1 RAS | ‘
Vi = f 1 !
Vip — & i )z .
tcu-[— {aco tAsH ‘ . ‘L tcrm tcap i
i
Vin = 1 : ;
Vi = R TraD x 2 [ !
' Al-s-.-l —‘2" tasc toan ! i !
O i AT R s
t ncsr- ——1 tanm
Vim \N\\ AN VVWVAY o BV ANAAAAAA AN/ NN VA AT AT
OO0 XY OO KOO0
Vi =X e
Tecac ;
1caa A‘J |
teLz | '—-7 VorF
:OH - H-Z @ DATA VALID }—_
oL —
trac

81D T-7-
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8388608-B1T(262144-WORD BY 32-BiT)DYNAMIC RAN

Fast-Page-Mode Read Cycie

({o/n)

T

1 rp
{Ras
L .
Vin —
= \ /
Vi, — i
. tpe
tcre {Roo I tep tep i AsH
laaa o
’ t t
! teas : cas cas
— VYin — X 1
' s e
Vg = R "
i tnap j - .
Tasa| lasci |t tasc} | tcan. :
:_RJ Lham tasc _J | tean IAsm can ad cAu‘ r'“‘s'*
. : ; i
| ! ! < P
Au-Acv'" o ROW COLUMN COLUMN COLUMN [N | 20w
Vi — ADPRESS ADORESS-1 AOQRESS~2' AQDIHESS-M ADDRESS
1
oo ' I teal | |
7 —
i tmes tacu — | L ROH o e S
, | vIIncs !lqcs -
— Vi — :
v }
Vie =, i t Agw
t
Shc torr tcac tcac
tcaa - 1can ‘0'5 .l can " .
towz ! v ) - oFF
] . . -
) T 1tewz
pQ Vou — -z DATA oz DATA DATA
! VALID-1 VALID-2 vaLID-3
VoL — ' v
trac tcra l tcpa
1012 17
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Fast-Page-Mode Early Writs Cycle

(Ve2)rT

trp

0o Viw = .V.V‘V’v
Vi, == '2”.2’:

OO0
X0

v,
A

X000
RS

(X

DATA VALID-1

@ DATA VALID-2

DATA VALIDS {) ’0

. tras ‘
Vi ~ L
RAS Ve — '\ Z \
tec
tere trco tep [ ter |\ tasw
™~ teas ___'—[ teas ! I teas
Vi = ' ¥ ’
cEs Vi, — fé & &: ﬁ x
tAPS_ll_‘ tRan T;s_c_ toaw !asc tean { ascpmm tean ! asm
M
Ag~ n“"“ - ROW COLUMN COLUMN COLUMN F 20w
Vel — ADDRESS ADDRESS -1 | ADDRESS 2 ADDRESS .3 ADDRESS
: . »
Iwcs" qu. !:Ei twen "’ﬁ: | twen ‘
= Ve = 000000000 XXX : POOOCOOCOOXXXXX
T =R, M : OSBRI
twp I L twe | Lo ilwn i
tos tow tos tow tos | ' tom

mna2 17-
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8388608-BIT(262144-WORD BY 32-BIT)DYNAMIC RAM
(t2/i27 7-

Oimension in mm

72N9 72pin Memory Moduie (MH256328J)

U 107.9820.2

10119402 , 5.08MA X

l 5] f [¢] o 9 ! (
3 l :\n'
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E |
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.. z ) i c
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