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

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

MITSUBISHI LSIs

DESCRIPTION
This is a family of 262144-word by 4-bit dynamic RAMs,

fa

bricated with the high performance CMQS process, and

is ideal for large-capacity memory systems where high DATA INPUTS/ | Q1 -—-E ~ 2] wvgs (OV)
speed, low power dissipation, and low costs are essential. OUTPUTS| g, “E E“DO o) oaTA NPUTS
The use of triple-layer polysilicon process combined with  JwriTe conTROL w "E E"’DO}} OUTPUTS
silicide technology and a single-transistor dynamic storage how A I;NPUT s z o
cell provide high circuit density at reduced costs, and the STROBE INPUT ras—{d] & [7)-cAs $TRome moF
use of dynamic circuitry including sense amplifiers assures NG E E 1__6_|~— OE  OQUTPUT
low power dissipation. Multiplexed address inputs permit AU—'E §, E].— Ag ENABLE INPUT
both a reduction in pinﬂi an increase in system densities. AODRES A “’E ?'? E" A
In addition to the RAS-only refresh mode, the hidden ,NPUTé v ADDRESS
refresh mode and CAS before RAS refresh mode are avail- f2 —[2] 3] 46 inpuTs
able. A3 —'E E'" As
(5V)vee o E'— Aq
FEATURES
RAS CAS |Address| OFE Cycle Power Outline 20P4Y (D'P,
Type name access access access access trme dISSIDB
ume 1tme time time non
(max ns)iimax nslimax ns}{max. ns)l{min nsifityp mw. —
M5M44256B-7 | 70 | 20 35 20 | 140 | 230 DATA INPUTS/ { 00, «+[1] 5] vss o)
Do, +[Z] 25]++ D0a | pata iNpUTS/
mM5M44256B-8 | 80 | 20 | a0 | 20 | 160 | 200 WRITE CONTROL w —[3] Euoos} ouTPUTS
spoonss ms-l] o[- oS e
M5M44256B-10 ( 100 25 50 25 180 175 NG E <£ ?_2-]" 3E  ouTeuT
: ENABLE INPUT
® High performance CMOS technology 3
® Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP, 24 pin el 01 IS (0 o
m
TSOP ADDRESS | A "‘E c ]__7]'_ A7
® Single 5V10% supply INPUTS | a [T] ) 46 | ipore
® | ow stand-by power dissipation As _,E E" As
275mW{max) ............. CMOS Input level (5V) Voo E E'_ Ae
® [ow operating power dissipation
M5M44256BP, J, L, VP, RV-7. . .440mW (max) Outline 26P0J (SOJ)
MBM44256BP, J, L, VP, RV-8. . .385mW (max)
M5M44256BP, J, L, VP, RV-10. . 330mW (max)
® All inputs, outputs TTL compatible and low capacitance ouTPUT E“.ﬁ?b% oE f11
® Tri-state unlatched output DATA INPUT/ E-] [2]s- TAS COLUMN ADDAESS
® 512 refresh cycles/8ms outeur PR e D04
® Early write mode and OE control output buffer imped- (v)vss |5} :.56 . 001} DATA ('jNJTUJUS%S
ance . pataoutPur 00 =11 = = WRITE CONTROL
® Read-Modify-write, RAS-only refresh, Fast-page mode ROW ADDRESS RAS —f41 ‘g" 'L?:“W INPUT
capabilities STROBE INPUT 2y 2 0]« noLeao
® CAS before RAS refresh mode capability ADDRESS INPUTS {Ao - ':‘;f & o Ay
o CAS controlled output allows hidden refresh a2 —[13 @ -:1:4: - A
® Wide RAS Low pulse width for Wivee [8 T E1T ™ | aooress
Fastpagemode ................... 50us (max) As —[17} 'J: T A4 [ INPUTS
ADDRESS INPUTS {A . :1_9:' (18] Ag
APPLICATION T E]ea

Main memory unit for computers, Microcomputer memory,

PIN CONFIGURATION (TOP VIEW)

Refresh memory for CRT

Qutline 20P5L-A(ZIP)

NC NO CONNECTION

BN L249825 pO25040 &5y WA
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MS5M44256BP,J),L,VP,RV-7,-8,-10

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

.

PIN CONFIGURATION (TOP VIEW)

OUTPUT ENABLE ~ — ), —if
NPT OE—f1 NS E._ Ag
COLUMN ADDRESS SR
host oy CAS—[Z] 5] A7 ADDRESS
oaTA INpuTs/ | DQ3 3] 22}« Ag - INPUTS
OUTPUTS | ., o[ 7 As
(0V) Vss E EQ— Ag
M5M44256BVP
oata ineuts [DQq +*[E] E Vee (5V)
OUTPUTS |y, 4 3] ) As
wTe conteor Wl 5]+ Az | aposess
INPUTS
Aow AODRESS RAS —{11] [14] «— A1
STROBE INPUT
NG E El4— Ag
e ——

Outline 24P3B-L (TSOP}

—i
Nne [e T3] 4—
ROW ADDRESS — D (5]
STROBE INPUT RAS —f1] 3]~ A1 | aporess
WRITE CONTROL W INPUTS
INPU W [} 5] A,
pata inputs |0Q2 <[5 15}~ A3
OUTPUTS | D@y <[] 7 Voo (5)
M5M44256BRYV
(0V)Vss [ 0] — g
paTa npuTs/ J DQ4 g 7]« As ADORESS
OUTPUTS | By «[3] [ A6  iNFUTS
COLUMN ADDRESS
STROBE ineUT CAS —[Z] 73] A7
outpuT EnasLE  OE —[a 22|+~ Ag
INPUT E O 51) j
Qutline 24P3B-M (TSOP)
NC NO CONNECTION

FUNCTION

The MEM44256BP, J, L, VP, RV provide, in addition to
normal read, write, and read-modify-write operations, a

Table 1 Input conditions for each mode

number of other functions, e.g., fast page mode, RAS-only
refresh, and delayed-write. The input conditions for each

are shown in Table 1.

o L249825 0025041 710
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Inputs fnput/Output
Operation — — Refresh Remark
CAS w OE agg& ggg’,&" input Quiput
Read ACT ACT NAC ACT APD APD OPN VLD YES | Fast page
Write {Early write) ACT ACT ACT DNC APD APD VLD ORPN YES made
Read-Madiy-write ACT ACT ACT ACT APD APD VLD VLD YES | 'denveal
RAS only refresh ACT NACG DNC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT DNC AGT APD DNC OPN VLD YES
CAS before RAS refresh ACT ACT DNC DNC ONC DNC DNGC 0PN YES
Standby NAC DNGC DNC ONC DNC DNC DNC OPN NO
Note  ACT active, NAGC nonactive, DNC don'tcare, VLD valid, APD appled, OPN open
BLOCK DIAGRAM
COLUMN ADDRESS ’ Voo (5V)
STROBE INPUT GAS CLOCK GENERATOR
ROW ADDRESS RAS CIRCUIT Vss(0V)
STROBE INPUT
WRITE CONTROL W ,
INPUT '
zg
Ao~ Ag €2 S
COLUMN DECODER 83
Yoo T m - ¥ Day
SENSE REFRESH
fe—o D
(" Ap AMPLIFIER & 1/0 CONTROL A Qz1 DATA
- DQ; [ INPUTS/OUTPUTS
Ay se o
az 2L e | = by
Az 89 &1l o
1 = —
ADDRESS INPUTS< Ag 3 Gl A~ § : (ngnoiv (B:ET"L SE & i
As § 8 As | © : 048,576 BITS) -
Ag < 3 !
&@x
Ay I OE OUTPUT ENABLE
LA8 . INPUT
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M5M442568BP, J,L,VP,RV-7,-8,-10

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

ABSOLUTE MAXIMUM RATINGS

Symbot Parameter Conditions Ratings Unit
Voo Supply voltage —q~7 Vv
V) Input voltage With respect to Vgg —-1~7 \")
Vo Output voltage —1~7 vV
Ig Qutput current 50 mA
Pd Power dissipation Ta=25°C 1000 mw
Topr Operating temperature 0~170 C
Tstg Storage temperature -~ 65~-150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=0-70°C. unless otherwise noted ) (Note 1)
p Limits u
1
Symbal arameter Y Nom o nit
Vece Supply voliage 4.5 5 s5 \'
Vss Supply voltage 1] 0 0 v
ViH High-level input voltage, ol inputs 2.4 6.5 Vv
ViL Law-leve! input voltage, all inputs —1.0 0.8 v
Note 1 All voltage values are with respect to Vgg
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Voc =5V £10%, Vss=0V. uniess otherwise noted ) (Note 2}
Symbol Parameter Test conditions Lis Unit
Min Typ Max

Vou High-level autput voltage loH= —5mA 24 Vee v
VoL Low-level output voltage loL=4 ZmA 0 04 \
loz Off state output current Q floating OV =Voyur 5.5V 10 10 uA
1y Input current 0V =V |NE 6,5V, Other inputs pins = QV —10 10 HA

M5M44256B-7 FAS. §AS o 80
A V, N cyching
1601 (AV) wverage supply cur;ent from Ve, M5M442568-8 70 mA
operating (Note 3, 4) tac =1wc = min, output open
M5M442568-10 60
| A I " v tand-by (Nots &) RAS =CAS=Viy, output open z A
wverage suj current from Vce, stand-| ote — m
cez (av) g8 supply Y RAS = GAS5 - OE = Voo 0.5V, output open 0.5
M5M44256B-7 R — 80
A l t Ve, RAS cycling, CAS=V
lecacav) ! :frage sumyc;;ren roem Vcc M5M442565-8 9 IH 0 mA
eireshing (Note tRC = min, output open
M5M442568- 10 60
M5M442568-7 _— JE— 70
Avera | f RAS=V, ., CAS cycn
1CCAAY) | Faot pasmioc e VSC ' M5M442568-8 - veune 60 mA
ast-Page-Mode (Note 3, 4) tpc = min, output open
M5M442568-10 50
M 2 - —_— _ 80
wage supply current from Vee 5M442568-7 CAS before RAS refresh cycling
fces(av) | CAS before RAS refresh mode M5M442568-8 toe = oot 70 mA
= min, qutput open
(Note3) | M5M44256B-10 | ° pot op 60
Note 2. Current tiowing into an IC is positive, out is negative
3 lccnav). lecamv). lecaavt and Iccaiavy are dependent on cycle rate Maximum current 1s measured at the fastest cycle rate
4 lcctiav) and iccagay) are dependent on output loading Specified values are obtained with the output apen
CAPACITANCE (Ta=0--70"C , Voo =5V +10%, Vss=0V, unless otherwise noted )
Limits
Symbeol Parameter Test conditions Umit
Min Typ Max

Ci(a) Input capacitance, address Inputs (Note 5) 5 pF
Ci(BE) Input capacitance, OE mnput ViV 7 pF
Ci (W) Input capacitance, white control Input ) : :Mf_'s 7 pF

— = 2
C\(RAs) Input capacitance, RAS input 7 pF
- — Vi=25mVrms

C1(CAS) Input capacitance, CAS input 7 pF

Ci/0 Input/Qutput capacitance, data ports 7 pF

Note 5 Cy(a) of ZIP is 6pF (max).

B L249825 DD25042 L5? m
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M5M44256BP, J),L,VP,RV-7,-8,-10

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

SW'TCH'NG CHARACTER'STICS(Ta=0~70°C , Voo =5V £10%, Vggs =0V, unless otherwise noted} (Note 6)

Limits
Symbol Parameter M5 M42568-7 M5M44256B-8 | M5M44256B-10 | Unit
Min Max Min Max Min Max
tcac Access time from CAS (Note 7, 8) 20 20 25 | ns
trac Access time from RAS (Note 7, 9) 70 80 100 ns
tcaa Column Address access Ume {Note 7, 10) 35 40 50 ns
tcPA Access time from CAS precharge {Note 7, 11) 40 45 55 ns
toEA Access time from OE (Note 7) 20 20 25 ng
towz Output low impedance time from CAS low (Note 7) 5 5 5 ns
t OFF Output disable time after CAS high {Note 12) 0 20 0 20 0 25 ns
tdis(og) | Output disable time after OE high {(Note 12) 0 20 0 20 0 25 ns
Note & An imtial pause of 500us 1s required after power-up followed by any 8 RAS or RAS/CAS cycles before proper device operation s achigved
" Note that RAS may be cycled during the initial pause And any 8 RAS or RAS/CAS cycles are required after prolonged pertods of RAS inactivity before proper
devise operation 15 achieved
7 Maasured with a ioad circuit equivalent to 2TTL Yoads and 100pF
8 Assume that tRcpimax) < TRCO 210 Tasc 2 TASCimax )
9 Assumes that taep £ tRCDimax) 20 tRap < tRADImax) 'f TRCD OF TRAD is greater than the maximum recommended value shown in this taple, trac will
increase by amount that trep oF trap exceeds the value shown,
10 Assume that {raD 2 tRAD{max) 3Md Tasc £ tASCimax)
11 Assume that tcp € tep(max) 3N tASC 2 TASClmax)
12 T0FFiman) 810 tds(OE}(max) define the ime at which the output achieves the high impedance state (lgut £ [+10uA() and are not reference to VaH(min) ©F VoL{mex)

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

(Ta=0~70°C, Voo =5V 109, Vss =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 ume 8 8 8 ms
tre RAS high pulse width 60 70 80 ns
tReo Delay time, RAS low to CAS low {Note 15) 20 50 25 60 25 75 ns
tore Delay trme, CAS high to RAS low (Note 16} 10 10 10 ns
tepn CAS high pulse width 10 10 10 ns
LRap Column address delay time from RAS low (Note 17) 15 35 20 40 20 50 ns
task Row address setup time before RAS low 0 1] 0 ns
tasc Column address setup time before CAS tow (Note 18) 0 10 0 15 0 20 ns
TRAaH Row address hold time after RAS iow 10 15 15 ns
1 eAR Column address hold ume after CAS low 15 20 20 ns
iy Transition time {Note 19) 3 50 3 50 3 50 ns
Note 13 The timing requirements are assumed 1ty = 5ns
14 ViH{mn) and Vi (max) are reference levels for measuring timing of nput signals
16 tRCD(max) !5 specified as a reference pont only. If trep 15 less than trep(max). access ime is tpac |f tRep is greater than tRCD(max). 2CCess ime s defined as toag
and tgap as shown innotes 8, 10

16 tcrp requirement is applicable for all RAS/CAS cycles

17 tRADImax) s specified as a reference point onky If tRaD 2 tRAD(max) @Nd tasc & taSCimax). access time is controlled exclusively by tcaa

18 taSClmax) 's SPecified as a reference point onfy If taCh 2 tRCDImax) and tASC 2 tASC(max)- 360ess time 1s controlled exclusively by teag

18 1ty 1s measured between ViHima) and V| {max)-

M L249825 0025043 593 mm 'Q‘mmnsumsm
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M5M44256BP, J,L,VP,RV-7,-8,-10

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

Read and Refresh Cycles

Limits
Symbol Parameter M5M442568-7 | M5M44256B-8 | M5M44256B-10 Unit
Min Max Min Max Min Max
the Read cycle time 140 160 190 ns
tRAs RAS low pulse width 70 10000 80 10000 100 10000 ns
tcas TAT low pulse width 20 10000 20 10000 25 10000 ns
tcsH CAS hold time after RAS low 70 80 100 ns
trgH RAS hold time after CAS low 20 20 25 ns
taes Read Setup time before TAS low 0 0 0 ns
tacH Read hold time after CAS high {Note 20) 0 0 0 ns
tarH Read hold time after RAS high (Nate 20) 10 10 10 ns
taaL Column address to RAS setup time 35 40 50 ns
tRPC Precharge to TAS active time 0 0 0 ns
th(cLoe) | OE hold ume after CAS low 20 20 25 ns
th(rLoE) | OF hold tme after RAS low 70 80 100 ns
tpoeL ~| Delay time, Data to OFE low 0 0 1] ns
t oeHD Delay time, OE high 1o Data 15 15 20 ns
th(oecn) | CAShold ume after OF low 20 20 25 ns
th(oern) | RAS hold ume after OE low 20 20 25 ns
Note 20 Either taoH Or tRRi Must be satisfied for a read cycle
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M3M44256B-7 | M5M44256B-8 | MOM44256B-10 Unit
i Max Min Max Min Max
tweo Write cycle time 140 160 190 ns
tRAS RAS low pulse width 70 10000 80 10000 100 10000 ns
toas TAS low pulse width 20 10000 20 10000 25 10000 ns
tesm CAS hold time after RAS low 70 80 100 ns
tRgH RAS hold time after CAS low 20 20 25 ns
twes Write setup time before CAS low (Note 22) ] 0 (i ns
twon Write hold time after CAS low 15 15 20 ns
towL TAS hold ume after write low 20 20 25 ns
TawL RAS hold time after write low 20 20 25 ns
twe Write pulse width 15 15 20 ns
tps Data setup time 1 0 Q ns
ton Data hold time 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

M 249825 DOR50uY 42T EE MITSUBISHI
2-72 ELECTRIC
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Read-Write and Read-Modify-Write Cycles

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

Trwe Read-wnte/read-modify-wrtte cycle time (Note 21} 185 205 245 ns
tRras RAS low pulse width 115 | 10000 125 | 10000 155 | 10000 ns
tcas CAS Iow pulse width 65 10000 65 10000 80 10000 ns
Losu CAS hold time after RAS low 118 125 155 ns
LRsH RAS hold tme after CAS low 65 85 80 ns
tres Read setup time before CAS low 0 0 0 ns
towo Delay time, CAS low 1o write low {Note 22) 40 40 50 ns
t RwD Delay ume, RAS low 10 write low {Note 22) 90 100 125 ns
towL CAS hold time after write low 20 20 25 ns
tRwL RAS hold time after write low 20 20 25 ns
twe Write pulse width 15 15 20 ns
tps Data setup tme g 0 0 ns
Lon Data hold ume after write low 15 15 20 ns
tawD Delay tme, address to write low (Note 22} 55 60 75 ns
th(cioe)| OE hold time after CAS low 20 20 25 ns
th(pLog) | OF hold time after RAS low 70 80 100 ns
tpoeL Delay time, Data 1o OF low . 0 0 0 ns
{ GEHD Delay time, OF high 10 Data 15 15 20 ns
th(woe) | OF hold time after write low 15 15 20 ns

Note 21 trwg «s specified as tawc(min) = tRAC(max} + tOEHDImIN) * tRWLImin) + tRPImIn) + 417
22 twcs tewd. tAwb and tawp are specified as reference points only |f twes 2 twestminl the cycle is an sarly write cycle and the DQ pins will remain high
impedance thraughout the entire Gycle 1f tewp 2 tewDimin). TRWD 2 TAWD(IMinY 310 tAWD 2 tAWDImn), the Cycle i1s a read-modify write cycle and the
DQ will contain the data read from the selected address | neither of the above conditions 1s satisfied, the condition of the DQ {at access time and until
CAS or OF goes 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 | M5M44256B-10 Umit
Min Max Min Max Min Max
i pg Read, Write eycle time a5 50. 60 ns
Lawpc Read-wnte/read-modify-write cycle tme 95 100 115 ns
tRas RAS low pulse widih for Read, write cycle 115 50000 130 50000 160 50000 ns
toas CAS low pulse width for read cycle 20 10000 20 10000 25 10000 ns
tep CAS high pulse width {Note 23) 10 25 10 25 i0 25 ns
tRsH RAS hold time after CAS low 20 20 25 ns
Note 23 tep(max) 15 specified as a reference point only If top(max) £ tcp, access time is assumed by toac
CAS before RAS Refresh Cycle (ot 24)
Limits
Symbol Parameter M5M44256B8-7 | M5M44256B-8 | M5M44256B-10 Unit
Min Max Min Max Min Max
tesm CAS setup tme for CAS before RAS refresh 10 10 10 ns
Lonn CAS hold time for CAS before RAS refresh 15 15 20 ns
trpc Precharge to CAS active time [4 0 0 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

k249825 0025045 3bb M :‘MITSUBISHI
- ELECTRIC 273
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Timing Diagrams (Not 25)

Read Cycle

ViH —
RAS

Vie —

ViH
CAS

Vi

ViH
Ap~Ag

Viu
_ Vi —
w

Vi
DQy~DQq YIH —
UNPUTS)
DO1~DQs Yon —

{OUTPUTS) VoL

ViH

ViL —

_

o m

Indicates the don’t care input
Viktmn) £ Vi £ Vimex) o Yicming £ Vin S Vitmax

M tndicates the Invalid output

the
tosu
lRas
S /I
trp
terr Uaeo tAsH
r—. Loas trpe lomre
Lran tRaL tﬁii
T AR s [<LRAH 1 ASC ju—n Loan topn
- ROW COLUMN () ROW
- ACDRESS J ADDRESS 5 N AopRess
t ACS| ot} t IIRHH
'0'0'0'0'0'0'" “NN N
GRS
troH
i L0 ““0
Hi-Z
\ mn‘o’o’o‘o‘
Loac Lorr
tcan
toLz ,
Hv-Z DATA VALID > ez
IRAC thns(oE)
tooeL toea L oeHD
th (0ECH)
th (0ERH)
th(cLoE)
th(RLOE)
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Write Cycle (Early write)

twe
tosn
tras
o N (I
tap
tcrp trop URsH trrc  tomp|
r. tcas
Vin —
e \ /
Vi — .
tash TraH 1 ASC hes tcaH t_:\_S_F:
Vin — m ROW m COLUMN T
Ap~Ag viL — ADDRESS ADDRESS ADDRESS
twes t WCH \
- 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.Y’V.V.V’V.V.V.V‘V’V'V’Y.V V‘V’V'V.V
T v R RN RBEIXXNNNEIEK
tps tou
0Q1~DQy VM — A R X R X X
TSy, e KRR
D0;~DQs Y T Mz
{OUTPUTSI Vo —
_ Vig — V’V’V’V’V‘V‘V".V.V.V’Y’"V’V.V‘V’V’V07.'0‘0'.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 NANANS "V’V’V’V
T — R R SRR

139 }‘MH'SUBISHI
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Write Cycle (Delayed Write)

Twe
{ras
vy ——— teosn -
w \ (. —
tcrp treo t AgK tre
ViH —
- T \ VAR
tRap
tash tAan tasc toan tasa
Ap—Ag ::t :m ADFE)%VESS Wl‘ :gggggs W ADF:TJC’)*V;SS
LowL
tres tAwe
ﬁ Twe

w Vi — XXOOO0CO00OCOOOAX XXX XXX XX FOOCOOOOOOOOONX XXX

T — OSBRI T ALK
tweH
D0, ~Das YIH — 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' ) _@ DATA
o) v, — SR G
teLz
~DQg Von —
o v~ iy
£ d1S (OE) ool th(woE)
tognp

— Vi — XX XXX XXX XXX KX XXRXIXXXKXKS OO
OE e — SRR ROGROGOBOGRX0S

B L2u9825 0025048 075
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Read-Write, Read-Modify-Write Cycle

tawe
tesh
tRas
Vin — X
RAS Vil — \ 12 \_
lap
torp taco - tRsH trrc  tomp
CAS
— Vig —
Wr \ [ 1
t 1
Fﬁfﬁ 1RaH . f%fg tcam tﬁfﬂ
Vi — N VY Y Y
. Souam XX s
towo towr
tawD Trwi
;oo o
ViL — tros A00000000000000000
tawp
tos | IpH
DQ1~D0s Vv — TRy
ooty — " @ e Ao RS0
tecac
Loaa
Loz
DQ;~DQg YOH — ez DATA
[OUTPUTS} yg, — ' vALID f Hr-Z
tRac
tpogL | lOEA ltdis coey th (WOE)
== Vi — K O0O0COOOOOOOBOOOOONOO0)
N ooy M, R
Theorog) | |toEHD
th(RLOE) <
49 TOL BB MITSUBISHI
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

RAS-only Refresh Cycle
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MITSUBISHI LSIs

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

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

Hidden Refresh Cycle (Read) iNote 26)
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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
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

CAS before RAS Refresh Cycle
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Read Cycle
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MITSUBISHI LSIs

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

FAST PAGE MODE 1048576-B1T(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)
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FAST PAGE MODE 1048576-BiT(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Delayed Write)
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M5M442568BP, 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
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