MITSUB

ISHI LSIs

MSM44256AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

DESCRIPTION
This is a family of 262144-word by 4-bit dynamic RAM:s,

fa
is

bricated with the high performance CMOS process, and
ideal for large-capacity memory systems where high

speed, low power dissipation, and low costs are essential.
The use of triple-layer polysilicon process combined with
silicide technology and a single-transistor dynamic storage
cell provide high circuit density at reduced costs, and the
use of dynamic circuitry including sense amplifiers assures

low power dissipation. Multiplexed address inputs permit

both a reduction in pins and an increase in system densities.

In addition to the RAS-only refresh mode, the hidden

refresh mode and CAS before RAS refresh mode are avail-
able. )
FEATURES
RAS ‘ CAS \ Address OF Cycle i Power
Type name access | access | access | access tme | dissipa-
wme | ume | vme time | non
{max nS)&!lal; nsitmax_ns)ilmax. nsiiimin ns)]hyp mwW
P i ‘ * J
M5M44256A0-8 | 80 [ 20 | a0 J 20 | 160 | 200
L SRS L
P i | \ | |
M5M44256AJ-10 | 100 ] 25 1 50 | 25 L 1% | 175
L [ ‘ J
P \ I |
M5M44256AJ-12 | 120 | 30 60 | 30 L 220 | 150
L : S }

® High performance €MOS technology
® Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP
® Single 5V+10% supply
® ([ ow standby power dissipation
275mW (Max) . . ........... CMOS Input level
® Low operating power dissipation
M5M44256AP, J, L-8. . . ... ... ... 385mW (Max)
M5MA4256AP, J, L-10. . . ... ... .. 330mW (Max)
M5MA44256AP, J, L-12. .. ... ... .. 275mW (Max)
® Ajl inputs, outputs TTL compatible and low capacitance
® Tri-state unlatched output
® 512 refresh cycles/8ms
® Early write mode and OE contral output buffer imped-
ance
® Read-Modify-write, RAS-only refresh, Fast-page mode
capabilities
® CAS before RAS refresh made capability
® CAS controlled output allows hidden refresh
e Wide RAS low pulse width for Fast page mode . 50us max
APPLICATION

Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT

PIN CONFIGURATION (TOP VIEW)

A\
1
DATA INPUTS/J 00, «[1] ) vss (ov)
OUTPUTS
[ o0z [2] %"’904 DATA INPUTS/
WRITE CONTROL OUTPUTS
ot W 3] 18]++DQs
ROW ADDRESS mzs .[2 < 7)o #a& COLUMN ADDRESS
STROBE INpUT 1 AS (] g = CAS STRoBE INPUT
NG LS i 8l OE  OuTPUT
&= ENABLE INPUT
aq —[6 g 5]+ 24
> )
apoRess | A1 U v [ 4 ADDRESS
INPUTS | 5, __L—g: Eh A6 F INPUTS
sG] G-
(5V)vee  [i] 7]~ A
Outline 20P4Y (DIP)
NS
DATA INPUTS,'{DQ‘ "E 26] + Vss (OV)
ouTeUT
UTPUTS | o, «[2] 25]++ 0Qu ] pata inpuTs/
. OUTPUTS
oo wol o
ROW ADDRESS T7r= =7x= COLUMN ADDRESS
STROBE INPUT A5 -[4] Z E’“ CAS stroge iNPUT
ne  [5] 3 E]'— OE  ouTPuT
£ ENABLE INPUT
>
N
ag 4E b4 18]« Ag
>
aooress | A —{9] € ikl el ADORESS
INPUTS | Az *E 6]« As ¢ INPUTS
L Az —=f12 15]+ As
(5V) Ve E 18] A4 J
Outline 26P0J (SOJ)
OUTPUT ENABLE o o3
.
INPUT -3 r>1. mxc COLUMN ADDRESS
T 121— CAS STR
DATA INPUT/ DOy w[3] - OBE INPUT
OUTPUT Za i )
OV} Vs Fg) L DA l DATA INPUTS/
|- iy OUTPUTS
DATA INPUT/ DO, {11 [ ty
pataoutuT POZ LI R ey o waiTe conTRoL
ROW ADDRESS FAS —J31 2 .7 INPUT
STROBE (NPUT - ;l_'\ = ) NO LEAD
-
ADDRESS INPUTS i N T A
. o -
Az },'_33 > -
-~ U4 Ay
(5v)vee |15} ] ADDRESS
N 5 6] Aq INPUTS
ADDRESS INPUTS oo fig] ag
Ay =9 7
- lr?O ~— Apg
-

Qutline 20P5L-A(ZIP)

NC NO CONNECTION
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MITSUBISHI LSIs

MSM44256AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

FUNCTION

The M6M44256AP, J, L provide, in addition to normal read,
write, and read-modify-write operations, a number of other
functions, e.g., fast page mode, RAS-only refresh, and de-
layed-write. The input conditions for each are shown in
Table 1.

Table 1 Input conditions for each mode

Inputs {nput/Qutput
Operation — — Hefresh Remark
AAS TAs W OE Jow | Column | apur | Output
Read ACT ACT NAC ACT APD APD OPN VLD YES Fast page
Write (Early write] ACT ACT ACT DNC APD APD VLD OPN YES mode
Read-Modify-write ACT ACT ACT ACT APD APD VLD VLD vES | ‘dentical
RAS-only refresh ACT NAC DNG DNC APD ONG DNC OPN YES
Hidden refresh ACT ACT DNC ACT APD DNC OPN vLD YES
CAS vefore RAS refresh ACT ACT ONC DNC DNGC DNG DNC OPN YES
Standby NAC DNC DNG DNC DNC DNGC DNC OPN NO
Note ACT. active, NAC nonactive, DNC don't care, VLD valid, APD applied, OPN- apen
BLOCK DIAGRAM
COLUMN ADDRESS Voo (5V)
STROBE INPUT CAS( ) CLOCK GENERATOR
ROW ADDRESS RAS CIRCUIT Vsg (0V)
STROBE INPUT T
WRITE CONTROL W W
INPUT I
zg
t Ag~ Ag i u&_’
| COLUMN DECODER I 33
| I
i DO,
SENSE REFRESH
e DO,
Ay AMPLIFIER & 1/0 CONTROL P N 2\ DATA
A - DQs [ INPUTS/OUTPUTS
' S u
Az g é r | > 5 @ DQ4
Az Oy é : L—’ ;O e
ADDRESS INPUTS< A4 2 E U =N H (':"Ex;;‘; gIETLSL *E 5 |
7 As 4 As_ | & | e ! o ®
T2 z |
Ag < 3!
Ay A 5E OUTPUT ENABLE
Ag INPUT
"  ——
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MITSUBISHI LSis

MS5M442S6AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —1~7 v
A\ Input voltage With respect to Vg —1~7 A\
Vo Output voltage —1~7 v
lo Qutput current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~170 C
Tstg Starage temperature — 65150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70"C. unless otherwise noted ) iNote 1)
Limits
Symbol Parameter - Unit
Min Nom Max
Veo Supply voltage 4.5 5 5.5 \
Vss Supply voltage 0 0 0 v
Vil High-level input voitage. all inputs 2.4 6.5 v
ViL Low-levet input valtage, all inputs —-1.0 0.8 v
Note t Al voltage values are with respect to Vgg
ELECTRICAL CHARACTERISTICS (Ta=0~70°C. Vcc =5V £10%. Vg5 =0V. unless otherwise noted ) {Note 2;
. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vonr High-level output voltage ton = —5mA 2.4 Vece A
Vou Low-level output voltage foL=4.2mA 4} 0.4 \'
loz Oft-state output current Q flaung OV £VouT1 5.5V -10 10 A
1) lnput current OV =Vin= 6.5V Otherinputs pins =0V —-10 10 77
M5M44256A-8 HAS. BAS i 70
A | f "V, R cycling
lcey (avy Verage suop'y c;r:‘em rom Vec. M5M44256A-10 60 mA
operating (Note 3. 4) tRC = twg = min. output open
M5M44256A-12 N 50
Supol . v AAS =CAS=Viq. output open i 2 A
| upply current from \ standby e ——e— m
cee ce AAS =CAS - OE =Vgg-0.5.0utput open 05
M5M44256A-8 e — 70
Average supply current from Veg, RAS cyching, CAS=V 4
ICCIAVY | rofim e ¢ | M5Ma4256A-10 60 mA
refreshing (Note 3) tRC = min. outpul open —
M3M44256 A~12 50
M5M44256A-8 AAS-v 555 cval 60
Average supply current from V, =ViL. cycling —
lecatavs | parm D e s g ¢ | M5M44256A-10 50 mA
ast-Page-Mode (Note 3, 4) tpG = min, output open
M5M44256A-12 40
M35M44256A-8 — P 70
Average supply current from Ve CAS before RA'S refresh cycling
tcee(av) CAS pefore RAS refresh mode M5M44256 A-10 . - oot 60 mA
\ RC min output open
(Note 3} | M5M44256A-12 50
Note 2 Current flowing into an IC is positive, out is negative
3 lgeravy. fecatay) and Iccaiay) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate
4 icciiav) 8nd Iccaiav) are dependent on output loading Specified values are cbtained with the oulput open
CAPACITANCE (Ta=0~70"C., Vgc =5V £10%. VYss =0V. unless otherwise noted )
Limuts .

Symbol Parameter Test conditions i Tvo Max Unit
Ciia) Input capacitance, address inputs {Ncte 4') 5 pF
Ci(BE) tnput capacitance, OF input Viev 7 pF

| =Vgg

C (W) Input capacitance, write control Input S3 7 pF

- f= IMHz 7 pF

Ci(RAS Input capacitance, RAS input

1(RES) Ul capact Py v, =25mVrms

Ci(TAs) Input capacitance, CAS input 7 pF

Ci/o Input/Qutput capacitance, data ports 7 pF

Note 4' Cya of ZIP 1s BpF (max).
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ELECTRIC



MITSUBISHI LSIs

M5M44256AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BiT(262144-WORD BY 4-BIT)DYNAMIC RAM

SW|TCH|NG cHARAcTER'sTIcs (Ta=0~70°C, Vcc =5V £10%. Vss =0V, unless otherwise noted) {Note 5}

Limits
Symbol Parameter M5M44256A -8 | M5M44256 A-10 | M5M44256 A-12 Unit
Min Max Min Max Min Max
tcac Access time from CAS {Note 6, 7) 20 25 30 ns
trac Access time from RAS {Note B, B) 80 100 120 ns
tcaa Column Address access me (Note 6, 9) 40 50 60 ns
topa Access time from CAS precharge {Note 6, 10) 45 55 65 ns
toea Access time from OF {Note 6) 20 25 35 ns
toLz Output low impedance time from CAS low {Note 6) 5 5 5 ns
t oFe Output disable time after CAS high (Note 11) 0 20 b} 25 0 30 ns
Lais (0E) Qutput disable time after OF high (Note 11) 0 20 0 25 0 30 ns

Nate 5 An nitial pause of 500us is required after power-up followed by any 8 RAS or RAS/CAS cycles before proper device operation is achieved.

- oW ~NOD

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast Page Cycles)

Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods of RAS inactivity before proper

devise operation is achieved.

. Measured with a load circuit equivatent to 2TTL toads and 100pF.

Assume that tRcDImax) £ tRCD 3nd tRADImax) 2 RAD-
Assume that trep £ TRCDImax) aNd tRAD £ TAADImax)-

Assume that trco — tRAD £ tCAA(max) ~ ICACImax) 3Nd tACD 2 tRCDImax)

Assume that 1cp £ ICP(max) 8nd LASC 2 tASC(max}-

1OFF(max} 31d lds|OE) imax) define the time at which the output achieves the high impedance state (lout S 1210uAl) and are not reference 10 Vor({min) ©F VOLImax)

(Ta=0-70°C. Voo =5V £10%, V55 =0V, untess otherwise noted, See notes 12, 13}

Limits
Symbol Parameter M5M44256A-8 | M5MA4256 A-10 | M5M44256 A-12 Unit
Min Max Min Max Min Max
LRer Refresh cycle time 8 8 8 ms
tep RAS high pulse width 70 80 90 ns
tRco Delay tme, RAS tow ta CAS iow {Note 14} 25 60 25 15 25 90 ns
tcre Delay time, CAS high to AAS low (Note 15} 10 10 10 ns
tcpn CAS high pulse width (Note 16) 35 35 35 ns
"trabp Column address delay time from BAS low {Note 17) 20 40 20 50 20 60 ns
tasm Row address setup hme before RAS low 0 0 0 ns
tasc Column address setup time before CAS low iNote 18) 0 15 0 20 1] 25 ns
tran Row address hald tme after RAS low 15 15 15 ns
Lcan Column address hold time after CAS low or W low 20 20 20 ns
1t Transition time {Note 19) 3 50 3 50 3 50 ns
Note 12. The timing requirements are assumed tT = 5ns.
13 ViHimin) 3nd V)L (max) are reference levels for measuring timing of input signals
14 tmrco(max: 's specified as a reference point only. If tacp s less than tRCD(max). access time is tpac |f tRep is greater than tpepimax). access time is defined as toac
and tcaa as shown innotes 7. 9
15 tcpp requirement s applicabie for all RAS/CAS cycles.
16 tcpNimins 18 SPECTied 35 1epNimn) = TRCDImin) * ICRPim.n) @xceot for tep of fast page made cycle.
17 trRaD{max 'S specified as a reference point only. It tRAp 2 tRADImax). 3ccess time 1s assumed by tcaa for read cycle.
18 tascimax) 'S specified as a reference point only of address access time.
19ty 18 measured between Viyym,n) and V| (max}-
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MITSUBISHI LSIs

MSM44256AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BiT(262144-WORD BY 4-BIT)DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter M5M44256 A-8 | M5M44256 A- 10 | M5SM44256A-12 Unit
Min Max Min Max Min Max
tac Read cycle time 160 190 220 ns
tRas RAS low puise width . 80 10000 100 10000 120 10000 ns
tcas CAT tow pulse width 20 10000 25 10000 30 10000 ns
tesh CAS hold tme after RAS low 80 100 t20 ns
URsh RAS hold time after CAS low 20 25 30 ns
tacs Read Setup time before CAS low 0 0 0 ns
tReH Read hold time after CAS high (Note 20) 0 a o ns
tRAH Read hold time after RAS high {Note 20} 10 10 10 ns
tRaL Column address to RAS setup time 40 50 60 ns
trpc Precharge to CAS active tme 0 0 0 ns
thicLoe) | OE hold tme after CAS low 20 25 30 ns
th(rLoe) | OF hold ume after RAS low 80 100 120 ns
tpoEL Delay time, Data to OF low (s} 0 0 ns
t 0EHD Delay time, OE high to Data 15 20 25 ns
thoecH) | CAS hold ume after OF iow 20 25 30 ns
th(oerH) | RAS hold ume after OE low 20 25 30 ns
Note 20 Either trcy Of trrn Must be satisfied for a read cycle
Write Cycle (Early Write and Delayed Write)
Limsts
Symbol Parameter M5M44256A -8 | M5M44256 A-10 | M5M44256A-12 Unit
Min Max Min Max Min Max
twe Write cycle time 160 190 220 ns
tRas RAS fow pulse width 80 10000 100 10000 120 10000 ns
tcas CAS low pulse width 20 10000 25 10000 30 10000 ns
tosk CAS hold time after AAS low 80 100 120 ns
task RAS hold time after CAS low 20 25 30 ns
Twecs Write setup time before CAS low {Note 22) 0 Q 0 ns
twew Write hold time after CAS low 15 20 25 ns
Tewe CAS hold time after write low 20 25 30 ns
TRwL RAS hotd time after write low 20 25 30 ns
Twe Write pulse wigth 15 20 25 ns
ths Oata setup time 0 a 0 ns
ton Data hold time after CAS low 15 20 25 ns
t GEHD Delay time, OF high to data 15 20 25 ns
thiwoe; | OE hold ume after write low 15 20 25 ns

MITSUBISHI
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MITSUBISHI LSIs

M5M44256AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M44256A-8 | M5M44256 A-10 | M5M44256A-12 Unit
Min Max Min Max Min Max
tRwc Read write/read modify write cycle time {Note 21) 205 245 285 ns
tRas RAS low pulse width 125 10000 155 10000 185 10000 ns
tcas CAS low puise width 65 10000 80 10000 95 | 10000 ns
tesH CAS haid time after RAS low 125 155 185 ns
UAsH RAS hold time after CAS low 65 80 95 ns
tACs Read setup time before CAS low 0 0 0 ns
t owo Delay time, CAS low to write low (Note 22} 40 50 60 ns
trRwD Delay ume, RAS low to write low {Note 22) 100 125 150 ns
YowL CAS hold time atter write low 20 25 30 ns
tRwL RAS hold time after write low 20 25 30 ns
twp Write pulse width 15 20 25 ns
tps Data setup time 0 0 0 ns
tow Data hold time after write low 15 20 25 ns
t awD Oelay ume, address to write low {Note 22} 60 75 S0 ns
thicLoe) | OE hold ime after CAS low 20 25 30 ns
thirLoe) | OE nold ume after RAS low 80 100 120 ns
tooEL Delay time, Data 1o OE low 0 0 0 ns
ToEHD Delay time, OF high to Data 15 20 25 ns
thiwoe) | OE hoid time after write low 15 20 25 ns
Note 21 tawc is specified 35 tawC(min) = tRACImax) * 1OEHDImin) * TRWL(min) * TRP(min} + 41T
22 wwes tewp trwp and tawp are specified as reference points only 1f tyes 2 twes{min} the cycle is an early write cycle and the DQ pins witl remain high
impedance throughout the entire cycle. If towp 2 tewDimin). TRWD = TRWDIminy 3Nd TAWD 2 TAWD(min) . the cvcle 1s a read-moadify-write cycle and the
D#lwﬂl_cgnam the data read from the selected address |f neither of the above conditions is satisfied, the condition of the DQ fat access time and untif
CAS or OF goes back 10 V) 1$ indeterminate.
Fast-Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle)
Limits
Symbal Parameter M5M44256A-8 | M5M44256A-10 | MBM44256A-12 Unit
Min Max Min Max Min Max
tpc Read, Write cycle time S0 60 70 ns
t rwpC Read write/read madify write cycle time 100 115 135 ns
Lras RAS low pulse width for Read, write cycle 135 50000 160 50000 180 50000 ns
tcas CAS low pulse width for read cycle 20 16000 25 10000 30 10000 ns
tce CAS high pulse width INote 23} 10 25 10 25 15 30 ns
tRgH RAS hold time after CAS low 20 25 30 ns
Note 23 tcp{max) is specified as a reference point only If tepimax) < tep, access time is assumed by tcac
CAS before RAS Refresh Cycle mot 241
Limits
Symbol Parameter M5M44256A -8 | M5M44256A-10 M5M44256A-12 Unit
Min Max Min Max Min Max
tcsa CAS setup time for CAS before RAS refresh 10 10 10 ns
tchR TAS hold time for CAS before RAS refresh 15 20 25 ns
trpc Precharge to CAS active time 1} [1] 0 ns
Note 24 Eight or more CAS before mcycles are necessary for proper operation of CAS before RAS refresh mode.
MITSUBISHI
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M5M44256AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Timing Diagrams vote 25)

Read Cycle
Tre
tesH
tras
- X
Vi — i ]
RAS \
Vie —
trp
tRcD tRsH
ICRP*.‘
T tcas
Vil — | \ y
CAS Vi — / tcen \ /
tRap tRaL [ﬂ
t ASA ] TRan 1 ASG el teoan
Vin — ROW COLUMN Q ROoW
Ag~Ag Vi —° ADDRESS ADDRESS 3 () ADDRESS
tres le—ai 1 RRH
2 X %
v T XXX
v — DO AXKAXARXAXA
LRcH
DO, ~DQq ViH h { 2
ANPUTS) o ( ‘ 4 " 3
teac tore
tcaa
oLz ,
DO ~DO0Og Yor — DATA vALID  —
OUTPUTS) \ i /
trac ._.Idusl(om
tpoEL Toea YoeHD
th(oecH)
R
OE
Vie —
th(oeERm
(N(ELOE)
th(RLOE)

Note 25 m indicates the don’t care input.
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Write Cycle (Early write)

twe

tosn
tRas

2
>
w
< <
r I
(.
~

temp Treo tRsH
Lgas

O
3
»
< <
- I
I

\‘

Toen

tRaH tasc Lcan tash

Vin — F ROW COLUMN FOCOOOOOOOOOOOCOCOOOONNK) RO
— R R

twes tweH
Vi — ’V.V.V.V’V.V’V'V’V V’V V‘V’V V’V’ YY YN
v — XX ”’0’:’0""0’0“:’:;":’0

tps Uon

g

DQ1~D04 Vi — V’V’V.V.v v.v‘v v.v‘v’v‘v V.V.V‘V \ ATA VAL 'V’V’V.V \ V’V’V.V‘V‘V’V v.v’v’v v’V’V.V’V‘V.V’V’V’V’V’V.V.V.V.v’v'v’
gt it L
DQ1~DQ4 Von = Hi-Z

IOUTPUTS) VgL —

— Vin = OO0 OO 0000 OOOOOOOOOCOOOCOOOOO00
e
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MITSUBISHI LSIs

MSM44256AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Write Cycle (Delayed Write)

twe
tRas

o . — tosm 'y .
T \ \__

"C_Ri trep tasH trp

e Leas
" — 'S \
CAS : _ / toen \ /
trap

Lasa U Ran tasc toam 1

Plaiai] r——-——ﬂ ASR
Ao~ Ag ::: : ADT)OFIV;SS )m ESSE'?SNS J %W ADF:)%V;SS

tewL
Trwe
twe
_ ViH — |
T R
twen
‘25_ Lon
-~ 2 ViH — DATA R .V‘V'VOV’V’V’V.V.V‘V.V’V’V‘V’V’V‘V.
o R S 1 R o
toac
tcaa
t rac
DQ;~DQas YO T bz _{oaAN
{OUTPUTS) v — VALID
Ldis (OE) fes] th(woE)
ToeHo —']

— vin = OGOOOOOCOOOOOOBOOON XX XXX KA COOOOOOOOOOOOBX X
D 0005500000l el XSRS
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Read-Write, Read-Modify-Write Cycle

tRwe
tosu
Lras
o Vik — X-
RAS Vi — _/ \
tap
L GRP ] trco tasH
tcas
Vip — =+ X
cAs teen \ /
Vip — /
! Rap
task LRran [ﬁfg Tcan tﬁii
' Vin — ROW | COLUMN ROW
Ao~ Ag Vi, — m ADDRESS _m ADDRESS m- ADDRESS
towp Towr
TawD LRwL
twp
. Vin — /I’V’V‘V‘V."V’V.V‘V.V‘V’V‘V‘V.V‘V.V
o - M ol BRI
tRwb
tos *om
DQ1~DQ4 Vi — y //’V’V‘V.V’V V’V’V‘V’VQV’V’V’V.
s R [ N
tcac
Tcaa
loz
DQ~DQa VOH ez DATAN
(OUTPUTS} v — ; vaLIDf
trac
tooeL | tOEA ol tdis (o) Th(woe)
— Vie —
OE v — \
thiceoe) | |LoERD
th(rLOE)
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M5M44256AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

RAS-only Refresh Cycle

Tre

TRas

4
>
v
< <
r I
[
/J
|
s

trp
[CRPT«— [Rpc4_| g__. t crP
Vi —
CAS
Vi —

tash| | traw tasm

B Vig — oW fvvwwway‘wvwwvvwwwUwwwUUwUw$@vvﬁﬁv@v@vv@v@@g@‘$w‘n}t“‘j;;;"“
roon o TR e IRt Oaatmeoem T gmogl, e

Vig — 'V.V.V.V’V‘V‘V‘V.V’V V’V V’V‘V.V‘VOV’V.V.V‘V V’V.V.V‘V.V.V’V’V‘V‘V."V’V’V.V’V’V.V’V.V’V V.V.V.V‘V.V.V.V.V.V‘V.V‘V.V’V‘V.V.V.V‘V’V’VOV‘V.V’V.V.V.V‘V’V
o B RN

D01~ Vi — OO XX XX XXX X XX KX KX XX XX KX XX KX XX XXX KX K XXX KX XX XXX KX KXKXKXKXXX

L PR ERG ARG RGBS RGO G ARG
-~ Von —

(DO?JITPL?Tc;)‘ VoL — -z

5E Vins = XXX XX X XX XXX XXX XXX XXX KX XXAY

T R R R
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MITSUBISHI LSIs

M5M44256AP, ), L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Hidden Refresh Cycle
tac tre
tras
_— L tRas ,
o N JoooN 1. N
LCRP leat tAco UAsH . LonR
_— E ¥
e /
tASRLes] | LRAH tasc Lcan IA_S_q
one o TN o M| oo g
traL L rRH
_ Vik — O f R OCOOOOCOOOOOAOOOOKOOICOCOOBON0
v AR T
Ures
1~D0e Ve — 000 ”;",XX\',”.,L\ " 7
D'?NPUIT)SO] Vi — %}m x\?}%\:&;vy yOQXl ¢ Xm
feac
IC\t_:M LPE%
DO, ~DQ, YOR DATA VALID [
{OUTPUTSI Vi —
oo,
th(oerH)

e~ TR R
N RN ;‘o‘:’o’o‘:’:“o‘:’o’:’”o
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CAS before RAS Refresh Cycle

tRe tRe
tras tRas

pl
A
[52]
< <
I
(I
[l
V\T
Pl
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MITSUBISHI LSIs

MS5M44256AP, ), L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Read Cycle
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MITSUBISHI LSIs

MS5SM44256AP, ),L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)

tRas t e

py
H
Wi
=
=
|
p—
.
T~

tcsH tec tRsH
e

taco teas tcas tcas

L CRP ja—s] ——’
1cen k \ /_
tash URAH [:EC_ tcan ‘APCJ can tasg| |tcan tase
- =
Vin — ROW s 1 T T ROW
Ag~-Ag Vi _m ADDRESS m COLTJMN»I —COXLUMNW COLUMN 3 ADDRESS

l M

[
A
vl
< <
- I
I
i
[t

- Vin — R0 X XX KX XK T RN m
o T 0
tos| Uok ‘D[_S_' tom "DS_‘] ton
1~D0s Y XXX ot m Data oata  ROQORR00
ot o _ SRR, et o2 \__vaos RO
DQ1~DQg VM T Hi Z

(OUTPUTS) Vg —

e — TR KR R KK X R KR KRR
I e

MITSUBISHI
2—52 ELECTRIC



MITSUBISHI LSis

M5M44256AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Read-Write, Read-Modify-Write Cycle
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