MITSUBISHI LSls

- 'MI5M44256BP, J,L,VP,RV-7,-8,-10

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

DESCRIPTION
This is a family of 262144-word by 4-bit dynamic RAMs,
fabricated with the high performance CMOS process, and
is 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

OF Cycle Power

trme

Address
access | access | access | access dissipa
ume 1tme ume time ton

(max ns){max nsliimax nsi{max. ns){min ns)|{typ mW,

RAS CAS

Type name

M5M442568-7 70 20 35 20 140 230
M5M442568-8 80 20 40 20 160 200
M5M44256B-10| 100 25 50 25 180 175

® High performance CMOS technology
® Standard 20 pin DIP, 26 pin S0OJ, 20 pin ZIP, 24 pin
TSOP
® Single 5V10% supply
® [ow stand-by power dissipation
2.75mW {max)
® |ow operating power dissipation
M5M44256BP, J, L, VP, RV-7. . .440mW (max)
M5M44256BP, J, L, VP, RV-8. . .385mW (max)
M5M44256BP, J, L, VP, RV-10. . 330mW (max)
All inputs, outputs TTL compatible and low capacitance
Tri-state unlatched output
512 refresh cycles/8ms
Early write mode and OE control output buffer imped-
ance
Read-Modify-write, RAS-only refresh, Fast-page mode
capabilities
o CTAS before RAS refresh mode capability
CAS controlled output allows hidden refresh
® Wide RAS Low pulse width for
Fastpagemode ................... 50us (max)

CMOS Input level

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

PIN CONFIGURATION (TOP VIEW)
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PIN CONFIGURATION (TOP VIEW)
OUTPUT ENABLE iy if S
INpUT  OE —|1 ~ 7] Ag o aess NC [E! [+ Ao
— W ADD| —
COLUMN ADDRESS G35 5] A7 A sTRoBE iNPUT RAS —{i1} ()= A1 { aooress
paTA INPUTS/ | DQ3 -—»E E«—Aﬁ ,N%%TS WRITE corxllmggr W_.E B“Az INPUTS
OUTPUTS
Qs «2] 2]« As oata meutsy | 0Q2 <] 6]+ A
(V)vss [5] ] As OUTPUTS | D@y <] 7 Voo (5v)
M5M44256BVP M5M44256BRV
oata meutsy [0 <[] 7] Voo (5V) (ov)vss [ 2] — Aq
OUTUTE Day "’E E"A3 paTA inpuTs/ J DQ4 <[] E‘_ As ADDRESS
WRITE CONTROL W —[i0] =]+ A2 | Appress OUTPU: DQ; 3] [F2l A ¢ inpuTS
—— R —
row ApDREss RAS —{i] [12) «— A, NPUTS oL grRoae meut GAS —[] 2 A7
STROBE INPUT A oF [ O i
NG [ . i 13] +— Ao OUTPUT ENABLE i « 8
Outline 24P3B-L (TSOP} Outline 24P3B-M (TSOP)
NC NO CONNECTION

FUNCTION

The M5M44256BP, J, L, VP, RV provide, in addition to
normal read, write, and read-modify-write operations, a

number of other functions, e.g., fast page mode, RAS-only

Table 1 Input conditions for each mode

refresh, and delayed-write. The input conditions for each
are shown in Table 1.

Inputs fnput/Output
Op d — — — — Refresh Remark
RAS CAS W OE ag;’rvé‘ gg{:"’,&" Input Qutput
Fead ACT ACT NAC ACT APD APD OPN VLD YES Fast page
Wite {Early write) ACT ACT ACT DNC APD APD VLD ORN YES mode
Read-Modify-write ACT ACT ACT ACT APD APD VLD VLD YES | 'denucal
AS only refresh ACT NAC DNC DNC APD DNC DNGC oPN YES
Hidden refresh ACT ACT DNC ACT APD DNGC OPN VLD YES
TAS before RAS refresh ACT ACT DNC DNGC ONC DNC DNGC 0PN YES
Standby NAC DNGC ONG DNC DNC DNC DNC 0PN NO
Note ACT active, NAC nonactive, DNC don‘tcare, VLD vald, APD applied, OPN open
BLOCK DIAGRAM
COLUMN ADDRESS Vo (5V)
STROBE INPUT CAS CLOCK GENERATOR
ROW ADDRESS FAS CIRCUIT Vss(0V)
STROBE INPUT
WRITE CONTROL W Q ) T3
INPUT ‘
zp
h Ag~ Ag EE “&"
’! COLUMN DECODER I 33
Yoo ¥ DQy
SENSE REFRESH DOz
(" Ao . AMPLIFIER & 1/0 CONTROL A DATA
~ 2§ DQ;3 [ INPUTS/OUTPUTS
Az 25 « |i LIy D04
Qo w by @
Az O ¢, o | gou
ADDRESS INPUTS < Ag =8N~ | € ! MEMORY CELL “lu ‘
As é 8l ac |8 : (1,048,576 BITS) i3
Ag < % 1
A ol
7 | OE OUTPUT ENABLE
L Ag INPUT
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ABSOLUTE MAXIMUM RATINGS

Symbot Parameter Conditions Ratings Unit
Vee Supply voltage —A~7 v
\ Input voltage With respect to Vgg —-1~7 A\
Vo Output voltage —-1~7 A\
lo Qutput current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~70 <
Tstg Storage temperature —~65~150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70'C. uniess otherwise noted ) (Note 1)
P Limits
ameter Unit

Symbol a Min Nom Max n
Vee Supply voltage 4.5 5 55 v
Vss Suppty voltage 1] 0 ] \

ViH High-level input voltage, all inputs 2.4 6.5 A
ViL Law-leve! input voltage, all inputs —-1.0 0.8 \'
Note 1 All voltage vatues are with respect to Vgg
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Voo =5V £10%, Vss=0V, unless otherwise noted } (Note 2)
Limits
Symbol Parameter Test conditions Uit
Min Typ Max

Vou High-level output voltage loH= —5mA 24 Vee v
VoL Low-level output voltage loL=4 2mA 0 04 v
foz Off state autput current Q floating OV=EVoyur £5.5Vv —10 10 uA
Iy Input current 0V =V N= 6.5V, Other inputs pins = 0V -10 10 uA

M5M442568-7 HAS. TAS oyl 80
A B yching
Leo1 (av) verage supply current from Ve, M5M342568- 8 7 mA
operating (Note 3, 4) tRc =twe = min, output open
M5M442568-10 60
| A ! ¢ from Vec. stand-by (Note 6) [— s ~CAS = Virs, output open z A
wverage suj current from Vee, stand- ote — m
cez(av) g8 suppy ¢ 4 RAS =0AS=0E & Voc-0.5Y, output open 0.5
M5M44256B- 7 — —— 80
A ) t f Vee. RAS cycling, CAS=V
focatav) wverage supply current from Vg M5M442565-8 '] IH 0 mA
refreshing {Note 3) t RC = min, output open
M5M44256B-10 60
A | MIMMA6B 7 | RAS=Vi.. GAS cya 70
vera fi =ViL, cychn,
10C8AV) | Fost poe iy o VeC | M5M442568-8 vena 60 mA
ast-Page-Mode (Note 3, 4) tpc = min, output open
M5M44256B-10 50
M5M442 -7 — [— 80
Average supply current from Vec 5 568 CAS betore RAS refresh cyciing
fecs(av) | CAS before RAS refresh mode M5M442568-8 e = . ootout 70 mA
= n, output open
(Note3) | M5M442568-10 |  °° put op 60
Note 2. Current flowing into an IC 1s posttive, out 1§ negative
3 lecrav. lecaav). lecanv and loceiayy are dependent on cycle rate Maximum current 1s measured at the fastest cycle rate
4 lcctiavy and iccaiay) are dependent on output loading Specified values are obtamed with the output open
CAPACITANCE (Ta=0~70"C, Voo =5V +10%, Vss=0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max

Ci(a) Input capacitance, address Inputs (Note 5) 5 pF

Ci(BE) Input capacitance, OE tnput ViV 7 pF

Ci(w) Input capacitance, write control input ; ! _1M?-|s 7 pF

— = z
Ci(RAS) Input capacitance, RAS input 7 pF
- —— Vi=25mVrms
Cy(CAS) Input capacitance, CAS input 7 pF
Ci/0 (nput/Output capacitance, data ports 7 pF

Note & Cy(a) of ZIP is 8pF (max).
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SWITCHING CHARACTERISTICS (Ta=0~70C, Voo =5V £10%, Vss =0V, unless otherwise noted) (Note 6)

Limits
Symbol Parameter M5M4256B-7 | M5M44256B-8 | M5M44256B-10 [ Unit
Min Max Min Max Min Max
tcac Access time from CAS (Note 7, 8) 20 20 25 ns
tpac Access ime from RAS (Note 7,9) 70 80 100 ns
tcaa Column Address access time {Note 7, 10) 35 40 50 ns
tcpa Access time from CAS precharge {Note 7, 11) a0 45 55 ns
t oEA Access ime from OE (Note 7} 20 20 25 ns
toz Output low impedance time from CAS low (Note 7) 5 5 5 ns
toFF Output disable time after CAS high {Note 12) 0 20 0 20 0 25 ns
tdis(og) | Outputdisable time after O high {Note 12} 0 20 0 20 0 25 ns
Note 6 An imtial pause of 500us 1s required after power-up followed by any 8 RAS or RAS/CAS cycles before proper device operation ts achieved

" 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 inactwity before proper

[e-]

10

"
12

devise operatton 1s achteved

Measured with a ioad circuit equivalent to 2TTL loads and 100pF

Assume that tRcD(max) = tRCD 21d taSC 2 1ASCimax) ]
Assumes that trep £ TRCDImax) 21D tRAD £ tRADIMex) !f tRCD O tRAD is greater than the maximum recommended value shown in this taple, trac will
increase by amaount that trep of trap exceeds the value shown.

Assume that tRAD 2 tRAD{max) 3Nd TASC £ tASCimax)

Assume that tcp £ tep(max) and tasC 2 tASCimax)

1OFF{max) 310 tgs(OE)(max} define the time at which the output achieves the high impedance state {louT £ |1210uAl) and are not reference to VoH(min) O VOLImax)

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

(Ta=0~70°C, Voo =5V £10%, Vgs =0V, unless otherwise noted, See notes 13, 14)

Limits
Symbol Parameter M5M44256B-7 | M5M44256B-8 | M5M44256B-10 Unit
Min Max Min Max Min Max
tRer Refresh cycle ime 8 8 8 ms
tre RAS high pulse width 60 70 80 ns
trReop Delay time, RAS iow to CAS low {Note 15) 20 50 25 60 25 75 ns
tore Delay ume, CAS high to RAS low (Note 16) 10 10 10 ns
t cPn CAS high pulse width 10 10 10 ns
tRao Column address delay time from RAS low (Note 17) 15 35 20 40 20 50 ns
tasm Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low (Note 18) 0 10 0 15 0 20 ns
1 RAH Row address hold time after RAS low 10 15 15 ns
tcan Column address hold ume after CAS low 15 20 20 ns
ty Transiion time {Note 19) 3 50 3 50 3 50 ns
Note 13 The timing requirements are assumed ty = 5ns
14 Vin{mn) and Vi (max) are reference levels for measuring timing of input signals
15 trcD(max) 15 specified as a reference pomnt only. If trep 15 less than trop(max). access time is trac {f tRep is greater than tRCp(max). 3ccess time is defined as toac
and tcaa as shown innotes 8, 10

16 tcRp requirement is applicable for all RAS/CAS cycles

17 traD{max) s specified as a reference pointonly If trap 2 tR ADImax) 3Nd tASC & tASCimax) . access time is controlled exclusively by tcaa

18 taSClmax) '8 specified as a reference point only 1f tRcp 2 tRCDimax) and tASC 2 TASCImax) . 85Cess ime 1s controlled exclusively by tgac

19t 1s measured between Vrima) 8nd V) {max)-
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Read and Refresh Cycles

Limits
Symbol Parameter M5M44256B-7 | M5M44256B-8 | M5M44256B-10 Unit
Min Max Min Max Min Max
tag Read cycle time 140 160 190 ns
tras RAS low pulse width 70 10000 80 10000 100 10000 ns
toas CAS low pulse width 20 10000 20 10000 25 10000 ns
tosH CAS hold time after RAS low 70 80 100 ns
tRsH RAS hold time after CAS low 20 20 25 ns
tRes Read Setup time before TAS low 0 0 ] ns
taoH Read hold time after CAS high (Note 20) 0 0 0 ns
tarH Read hold time after RAS high (Note 20) 10 10 10 ns
tRAL Column address to RAS setup time 35 40 50 ns
tRPc Precharge to CAS active time 0 0 0 ns
th(cLoe) | OE hold time after CAS low 20 20 25 ns
th(rLoe) | OF hold ume after RAS low 70 80 100 ns
tpoeL ™| Delay time, Data to OE low 0 0 0 ns
t oEHD Delay time, OE high to Data 15 15 20 ns
th(oecH) | CAShold ume after OE low 20 20 25 ns
th(oern) | RAS hold ume after OF low 20 20 25 ns
Note 20 Either taeH or tRrH Must be satisfied for a read cycle
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M44256B-7 | M5M44256B-8 | M5M44256B-10 Uit
Min Max Min Max Min Max
twe Write cycle time 140 160 190 ns
tRas RAS low pulse width 70 | 10000 80 | 10000 [ 100 | 10000 ns
tcas CAS low pulse width 20 | 10000 20 | 10000 25 | 10000 ns
tesk CAS hold time after RAS low 70 80 100 ns
tRsH RAS hold time after TAS tow 20 20 25 ns
twes Write setup time before CAS low (Note 22) 0 0 4} ns
twon Write hold time after CAS low 15 15 20 ns
towL TAS hold time after write low 20 20 25 ns
tRwL RAS hold time after write low 20 20 25 ns
twp Write pulse width 15 15 20 ns
tps Data setup time 1] 0 4] ns
ton Data hold tme after CAS low 15 15 20 ns
toeHD Delay time, OE high to data 15 15 20 ns
th(woe) OE hold time after write low 15 15 20 ns
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Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M44256B-7 | M5M44256B-8 | M5M442568-10 Unit
Min Max Min Max Min Max

trwe Read-wnite/read-modify-write cycle time (Note 21) 185 205 245 ns
1 ras RAS low pulse width 115 10000 125 10000 155 10000 ns
tcas TAS low pulse width 65 10000 65 10000 80 10000 ns
tesw TAS hold time after RAS low 115 125 155 ns
TRsH RAS hold time after CAS low 65 65 80 ns
tres Read setup time before CAS low 0 0 1] ns
t owo Delay time, CAS low 1o write low (Note 22) 40 40 50 ns
trwD Delay time, RAS low to write low {Note 22) 90 100 125 ns
towL TAS hold time after write low 20 20 25 ns
tRwi RAS hold time after write low 20 20 25 ns
twe Write pulse width 15 15 20 ns
tps Data setup tme g 0 1] ns
ton Data hold time after write low 15 15 20 ns
tawD Delay ume, address to write low (Note 22} 55 60 75 ns
th(cioe)| OE hold time after CAS low 20 20 25 ns
th¢aLoe) | OE hold tme after RAS low 70 80 100 ns
t DoEL Delay ume, Data to OF low . 0 0 0 ns
t oEHD Delay ume, O high 1o Data 15 15 20 ns
th(woe) | OF hold time after write low 15 15 20 ns

Note 21 trwg s specified as tawCimin) = tRAC(max) + tOEHDImIn) + tRWLImin) + tAPIMIn) + 41T
22 twes tcwp. tAwb and tawp are specified as reference points only If twes = twestmin the cycle 15 an early write cycle and the DQ pins will remain high
impedance throughout the entire cycle 1f towp 2 tewniminl tRWD 2 TAWD(min) 31D tAWD 2 tAWDImin}. the cycle is a read-modify write cycle and the
DQ wll contain the data read from the selecled address |f neither of the above conditions 1s satisfied, the condition of the DQ {at access time and until
CAS or ﬁgoes back to V) 1s indeterminate

Fast-Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle)

Limits
Symbol Parameter ' M5M44256B-7 | M5M44256B-8 | M5M442568-10 Uit
Min Max Min Max Min Max
tpc Read, Write cycle time 45 50. 60 ns
t rwec Read-write/read-modify-write cycle time 95 100 115 ns
tRas RAS low pulse width for Read, write cycle 115 50000 130 50000 160 50000 ns
tcas CAS low pulse width for read cycle 20 10000 20 10000 25 10000 ns
tep CAS high puise width {Note 23) 10 25 10 25 10 25 ns
tasy RAS hold time after CAS low 20 20 25 ns
Note 23 1rp(max) 15 spectfied as a reference pomt only if topimax) S tcp. access time is assumed by tcac
CAS before RAS Refresh Cycle ot 24
Limits
Symbol Parameter M5M44256B-7 | M5M44256B-8 | M5M44256B-10 Unit
Min Max Min Max Min Max
tosr CAS setup ime for CAS before RAS refresh 10 10 10 ns
teHR TAS hold time for CAS before RAS refresh 15 15 20 ns
trrP Precharge to CAS active time 4] 0 1] ns

Note 24 Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for ﬁroper operation of CAS before RAS refresh made
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Timing Diagrams (Not 25)

Read Cycle
— Vih —
RAS
ViL —
Vih —
CAS
Vie —
ViH —
Ap~Ag
Vie —
—_ Vie —
w
Vi —
DQ1~DQg YIH —
UNPUTS)
DQ1~DQq Vou —
OUTPUTS,
i ) VoL —
— Vi —
OE
Vi —

tre
tesk
LRas
\ /.
tae
tomp [ §30s) YAsH
teas trpc tore|
tRan trRaL tasr
t ASAesl LLRAH t asc tcan tepn
ROW COLUMN Q ROW
ADDRESS ADDRESS ADDRESS
- R
treosy he—i  ARH
T
XINOXXXX)
trcH
|
ALYV V.V VvV,
iz QXX
BANARIARRX
toac Lorr
toaa
toLz
HI-Z DATA VALID > H-Z
tRac e L diS (OE)
tooew toEa toeHD
th (oecH)
th (0ERH)
th(cLoE)
th(rLoE)

Indicates the don’t care input
Vikmin) € VIN £ ViHmax) o7 ViLimin) £ ViN € ViLmax)

W tndicates the Invalid output
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Write Cycle (Early write)

two
togH
lras
ViH —
RAS Vig = S Z \_
tap
Lcrp trep tRsH taPc  tCRP)
r_’ teas
S Vih —
o [ X
1 ash 1RaH tASC el tean t_A_S_F:
Vin — m ROW m COLUMN ROW
Ap~Ag ViL — ADDRESS ADDRESS ADDRESS
tw CS t WCH ,
w U SO R I TTIIOY
T KN XS
tps ton
Do 1~D 04 ViH — N "’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’
WSy — e e RGO

D0;~DQ, VM T iz

{OUTPUTS) Vg —

_ ViH — V'V’V’V’V.V‘V.V‘V.V.Y’Y’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’V.V‘V.V \/ V.V’V’V’V’V \/

T — RN XRXXXXXXXXSAEEERS
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Write Cycle (Delayed Write)

Twe
t Ras
. e — 3 tesn I~
w /N
terp tRCD tAsH trp
‘(_' . toas tRPC feslt ore
o Vin —,
N 1 \ L
tRAD
tasr taar tasc Loan tasA
—— RN s
towr
tros tAwL
Twe
W H — 000000 QOO OO AOOOOCC000OOCOONX
T v = X0 }r KRR
twer

501~ 0s V% — XXTXXTRXORTX XXX XRRXTR)
aneurs) v, — KRR

DQ1~D0Qg Von —
(OUTPUTS) v —

Vin

Vie —

DATA
VALID

Hi 2 ‘{ > Hi-Z
1dis (OE) e th(woe)
toerD j
— R R XXX R TX X TR CXRXXT0
BB XX
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Read-Write, Read-Modify-Write Cycle

Tawc
tosH
tras
Vin — X
RAS Vil — \ j \
lerp
tere trco - TrsH trrc tomp
cas
— Vi —
W]‘ \ [ 1%
t
fe———————>
.IA_S_E 1 RaR . IA_S_E toan t:s-i
Vi = QOO0
v oo YRR s
tewp towe
tawp Trwe
twe
Vin — ,Q‘yyvvvwvvwvvvvwwwr
v —M ol \ LXK
tawp
105 el tou
DQ1~D0y ViH — //’V’V.V.V.V’V"‘V V’V V‘V‘VV
TS e —@( e vt RO
toac
Loaa
Loz
DQy~DQg YOoH — ez DATA
{OUTPUTS) vg, — " VALID |f H-Z
trac
IooeL (ToEAL \ ltaiscor) th(woE)

OF Vin = OOVOOOOOOOOOOOOGBVON)
o ] R
n th(cLog) iggg?

(ALOE)
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RAS-only Refresh Cycle

tras

ViH ~

b
>
7
<
z
!
[l

Lorp trec toRp
Vi — r* r_-
1 i
tasAl | tman Lasr
Vie — ROW E-—-;B;T_-_-
Ao~ As v _m ADDRESS ADDRESS
I —
_ Vi — '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’V'V’V’V‘V‘V.V.V V’V‘V.V’V’V‘V"".V.V‘V‘V’V.V’V."V’v
T — R R KN

D 01 D04 Vig — .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’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
I s e s ettt ll

DQ1~DQs Vou —
(OUTPUTS) VoL —

Hi-Z

T oy

R e e e s ool
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (vote 26)

tRe tho
tras
Vig — Y tRAS
RAS Vi — \ \ trp \_
trp
tcﬁprh. troo tasH teum
ViH — \
CAS Vi — t
tasALed tRaH taso 1can t‘ji
Vin — i (0
wne 2 "R s Sua RS
tRaL t RRH
— Vin — 00000000000V XXX XXX
LR 111 g aneg
tres
1~DQs VM L*i
D‘?NPU‘::: viL —WWX " gm
toac
toaa toFF
torz
1~DQg VOH T i —Hi-Z ——
tmac 1dis (0€ )|u—nd
TooeL, , toea OEHD
th(oERH)
_ Vi — V’V’V’V.V’V'V’V.V’V.V’V.V’V.V’V‘V‘V.V’V’V‘V‘Vi iV’V’V‘V.V"’V’V’V.V’V’V.V‘V.V.
L — SRR RO

Note 26 Early write, delayed write, read-write or read-modify-write cycle is applicable instead of read cycle

Timing requirements and output state are the same as that of each cycle shown before




MITSUBISHI LSIs

M5M44256BP, J,L,VP,RV-7,-8,-10

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

CAS before RAS Refresh Cycle

tac tre

tras

tRas

tewr

treg toHR tcorp
tesh
f

g Vi — T K KT X X X X R R XX XXX
BT e s reerarnararanarares o
T N O O N N N N O T T T e
L N N 0009000

DQ:~DQq4 Vou — Hi Z

{QUTPUTS) VoL —

s Vin = R R KX K X X R XK X
B o ndananaaonnarsos

P WAL oy = mArTTYrEEe™ ™ ot



MITSUBISHI LSlIs

M5M442568BP,J,L,VP,RV-7,-8,-10

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

Fast Page Mode Read Cycle
tras
. Vi — 3
RAS \
Vi — k
tosn tpe
t t
tcrp treo PC RSH
r_. toas tcas toas
=R \ [ —
Vie — ; k tcp tee
RAD
t t ta toan t
tasrld tRAH tasc tcaH ASC CAH SC Af_ii
Mgty M ROW oLuMN-T | [ coLumn:2 COLUMN-3 Row
0™ A8 ViL — ADDRESS i | | \ ADDRESS
I 1
tRaL l}j,t‘ﬂ
trcs LHICH r.lncs LiT' -t—-“acs LpAn
_ Vik —
W
ViL —
e e A ' ) e
Hi-Z —Hi-Z Hi-Z —
UNPUTS)
tecac _t_0:F teac torF teac torF
CAA tcaa tcaa
toLz toLz toLz
DQ;~DQy Vor— ez DATA | DATA \ DATA )
(OUTPUTS) v, — - vALID1 vaLiD-2 )~ vaupa §
trac toea topa
| toea [ toea
L e—miloEa l.. Ldis(08) |oce I—Jtu.smz) [ tdis (oe)
th
th (OECH) th(oECH) (OECH)
® RS )
OE
ViL —
th(cLoe) t oEHD ”IIDOEL toeHp tooeL toern
th(rLoE)




MITSUBISHI LSIs

M5M442568BP,J,L,VP,RV-7,-8,-10

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

Fast Page Mode Write Cycle {Early Write)

tRas Lrp
oy
AAS . — \ Z \
LosH teg tRgH
tome l___ tRoD loas teas teas
— Vi — \ R -
o I R N\ /]
I 7 tep tep
tasples] |<LRAH tasc| | toan tasc Eﬁl aso| foa, {4
— —
hoAg Vin m AD'E%V:;SS COLUMN 1 cowmnm COLUMN-3 m Aogg\zss
Vie — | ammamae
twos|e ] Lo twon twes ot e twon tweos e twen
twp twp twe
ViH — .'070V’V VAAN/ V’V.V.V.V‘V‘V‘V‘V’V.
W XROOKXKKRE00
l LQ_S_ toH tos | ton tos | tpH
DQ1~00s VM 00000V DATA m DATA m DATA OTRX00
s v, — XN, vaco vao2 | vavoa RO

DOy~Dag YOH

Hi-Z

{OUTPUTS) Vo —

VIH — """"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""’v."v."v‘V‘V’V’V‘V’V‘V’V’V’V.V’V."V’v’v"
R e e e

S ey ye gm e



MITSUBISHI LSIs

M5M44256BP, J,L,VP,RV-7,-8,-10

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

Fast Page Mode Write Cycle (Delayed Write)

tRas the
e \ /N
tesh tRsH
tere tRep tcas tec
top toas
Vi — 3 y h y
s \ / N\ /
tRWL pe
tAS:) tRan tasopes] hetoat t%A<S_C) tcan towe tasr
Vin — aow } ] [ row
Ap~ Ag - ADDRESS | coLumn A COLUMN-2 ADDRESS
t lowL tres
= <t—W>F' lﬂ twe
B Vin = OOOOOOO00O0OK :
T e —COOSEOEXY N L \
Twen tweH
tos| | tow tos ton
D01~ D0, Vi — JRXTXAXLXXXTXTN i OV R Y A m
uNPUTS) viL — 020202‘20:’2.2.’02‘2‘2’2’2’2’2’2 -z \ VALIDT ) Hi-Z —'f \ | vauo2
torz torz
D0O;~DQ, YU 7 7 :
(ouTPL?T%: VoL — Az \ //// A !//// Hiz
tais coe) tdis (og) e .
fooer [« toEHD TooEL s htwog)
EHD
ViH — V’V’V’V’V’V’V’V‘V‘V‘V’V’V‘V‘V‘V.V‘V.V’V‘V’V’V-
T — XN \_/




MITSUBISHI LSIs

M5M442568P, J,L,VP,RV-7,-8,-10

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

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

tras tre
ViH — 3\ / Ry
RAS \
ViL —
tosH -.hnwn.
t t
torp RCD RWPC
teas toas
Vie — £
- /
Vie — x 7
tRab
tep
t t
TASRjes) tRan LASGC e toan ASC fe—nd toan CwL ™SR
Ag~Ag COLUMN-1 COLUMN-2
Vi —m ADDRESS ADDRESS
tawp tawD
tres towo towL tre tewo
twp twp
Vin — |
v \
Vie —
RWD/|
Iqﬂ toH tos ton
DQy~DQg VM I DATA " | pata
UNPUTS) y, — VALID-1 VALID-2
tcac teac
Tgaa toaa
toLz terz o
Von =~
0Q(~DQq Hi-Z DATA N DATA .
(OUTPUTS) v, — VALID 1 Hi-Z ALID HI-Z
trac topa th(woe)
1
1 00EL juyif OEA tdis (0E) tDOEL-.T_tOEAI ! tdis (0E)
i Loea
w \ KRR
v — GO0
't ) L LXRAKKXAXN)
th(cLoe) i
OEHD toenp
th(rLoE)

th(cLoe)




