[ MITSUBISHI LSls
M5M442568BP,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, PIN CONFIGURATION (TOP VIEW)
fabricated with the high performance CMOS process, and
is ideal for large-capacity memory systems where high DATA INPUTSI{DCM“E ~ 20] vgg (OV)
issipati i OUTPUTS
speed, low power d|55|pat|on: _and low costs are_essentl.al. UTPUTS p, « 7] 5]+ 004 ] para LTS/
The use of triple-layer polysilicon process combined with WRITE CONTROL - E E”D°3 OUTPUTS
silicide technology and a single-transistor dynamic storage how AD;’;’;‘;; z LU AD
cell provide high circuit density at reduced costs, and the STROBE INPUT mas—[] 3 [7)-cas STROBE INPOT >
use of dynamic circuitry including sense amglifiers assures NC E § E~— OE ouTPuUT
low power dissipation. Multiplexed address inputs permit Ag _.E n E]._ As ENABLE INPUT
both a reduction in pins and an increase in system densities. nopRess | A1 -~ £ 7] A7
In addition to the RAS-only refresh mode, the hidden INPUTS |, E L El A ADDRESS
refresh mode and CAS before RAS refresh mode are avail- 2 1 [ meuts
able. A3 —[s] 2] As
(svivee | E'— Agq
FEATURES
RAS | CAS |Address] OE | Cycle | Power Outline 20P4Y (DiP)
Type name access daccess access access time dissi pa
time itme time time tion
{max nsli{max nslimax ns){max. ns){min ns)fltyp mw
L
M5M442568-7 0 | 20 35 20 | 40 | 230 pata euts | 001 =[] El Vss (OV)
CUTRUTS | Do, «[7] 25]«+ D04 | pata iNPUTS/
_ OUTPUTS
M5M442568-8 | 80 | 20 | 40 | 20 | 160 | 200 WRITE CONTROL W —[3] 22)++ D@3
psetigs sl o[- ons R
M5M442568-10 100 25 50 25 190 | 175 NG E 2 EI"WE OUTPUT
ENABLE INPUT
F
L
® High performance CMOS technology ”
. . Ag —]9 18] —
® Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP, 24 pin o ~[2] @ 18] a0
TSOP aoDRESS | AT ”’E c 1__7]'_ A7 ADDRESS
® Single 5V+10% supply INPUTS | ap *E EI‘— As INPUTS
® | ow stand-by power dissipation Az _.E E,_ As
2.75mW.(max) R Sk CMOS Input level (5V) Voo E E'_ Ag
® Low operating power dissipation
M5M442568BP, J, L, VP, RV-7. . .440mW (max)
r r r ’ Outl-
M5M44256BP, J, L, VP, RV-8. . .385mW (max) ine 26P0J (SOJ)
MBM44256BP, J, L, VP, RV-10. . 330mW (max)
® All inputs, outputs TTL compatible and low capacitance OuTPUT E%Eﬁ aE 1
® Tri-state unlatched output DATA INPUT/ Co2 r2]s- TAS COLUMN ADDRESS
® 512 refresh cycles/8ms outpur D92 L3 rL
4 — = L4]* 0Qa | pava ineuTS!
® Early write mode and OE control output buffer imped- (OV)Ves |53 - QUTPUTS
DATA INPUT/ o 8§ DO
ance DOy «| 71 -
. . —— DATA OUTPUT 2 L g :’s —_ WRITE CONTROL
® Read-Modify-write, RAS-only refresh, Fast-page mode ROW ADDRESS FAS —f8] ‘g" 5% I INPUT
capabilities STROBE INPUT :]:‘: = f0] « noweap
[FE— — — 1
® CAS before RAS refresh mode capability ADDRESS INPUTS { ° =2 'g- {_l'z' — A
e CAS controlled output allows hidden refresh Az =13 -’1'4: A
® Wide RAS Low puise width for (5V) Voo _1_5} r ;6. 3 ADDRESS
. 1 *>—
Fastpagemode ................... 50us (max) as —[17} b As [ INPUTS
ADDRESS INPUTS -2 {8} Ag
A7 —]13s -]
APPLICATION I )
Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT Outline 20P5L-A(ZIP)
NC NO CONNECTION
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—e

L4
Ay

PIN CONFIGURATION (TOP VIEW)

Outline 24P3B-L (TSOP)

Outline 24P3B-M (TSOP)

OUTPUT ENABLE == {f
Wt OE—L ~ A ROW ADDRESS __NC @
COLUMN ADDRESS Srge
SThoe ueLr CAS—[Z] 73]+ A7 R STROBE INPUT HA_S_—-E
DATA INPUTS/ {003 e H 2] — A6 - InpuTS WRITE CONTROL 9]
OUTPUT:
DQs “E 1] As DATA INPUTS! {DQ? "’E
(ov)vss [5] 2]« Aa OUTPUTS | B, «+[Z]
M5M44256BVP
oata meuts; [D07 <[] 7] vee (5V) (ov) vss [5]
OUTPUTS
DO, ++[2] 18] Ag paTA npuTs/ ] DQ4 <[]
WRITE CoNTROL W —[nq] [15]« A2 | aooness OUTPUTS | 1y, «[3]
: — INPUTS COLUMN ADDRESS
HOWOQED?SESE RAS _.E E‘_ Ay sTroBE INeUT CAS —~E
STR =
NG 7] i3]« Ag ouTPUT ENABLE  OE —[T]
i [ INPUT
- /’ —

e

Q

>

M5M44256BRYV

L4

3]+ g
4] A,
5] A,
]+ A3

77 Vo (V)

0] — Ay
2] As
e
- ar
o g

ADDRESS
INPUTS

ADDRESS
INFUTS

b2

NC NO CONNECTION

FUNCTION

The M5M44256BP, 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.

Inputs input/Qutput
Operation — — Refresh Remark
RAS CAS W OE ow | Colmn Input Output
Read ACT ACT NAC ACT APD APD OPN VLD YES Fast page
Write (Early write) ACT ACT ACT DNC APD AFPD vLD OFPN YES maode
Read-Modify-write ACT ACT ACT ACT APD APD VLD VLD YES 1dentical
RAS only refresh ACT NAC DNC DNC APD DNC DNC 0PN YES
Hidden refresh ACT ACT DNC ACT APD DNC OPN VLD YES
CAS before RAS refresh ACT ACT DNGC DNC ONC DNC DNC OPN YES
Standby NAC DNGC DNGC DNC DNC DNGC DNC 0PN NO
Note  ACT active, NAG nonactive, DNC don't care, VLD vahd, APD applied, OPN cpen
BLOCK DIAGRAM
COLUMN ADDRESS ' Voo (V)
STROBE INPUT CAS CLOCK GENERATOR
ROW ADDRESS §AS CIRCUIT Vss{OV)
STROBE INPUT
WRITE CONTROL W Q ) 1
INPUT '
2z
t Ag—Ag Eg g
COLUMN DECODER 33
Yoo TT—— - ! DQy
SENSE REFRESH
~ fe—4 DQz | pDATA
A AMPLIF(ER & 1/0 CONT A
0 « ! ROL DG [ INPUTS/OUTPUTS
£ w 3
Ay sa —
Az 35 « | 5w DQ4
o a w 2
Az U nld 8 1 ;2 Y
& = MEMORY CELL gy
ADDRESS INPUTS < Aq D wiJAg S | E i
v w {1 2
A 28 A |81 (1,048,576 BITS) <3
T o z |
Ag < S |!
A cn GE OUTPUT ENABLE
LAS [ INPUT
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ABSOLUTE MAXIMUM RATINGS

Symboi Parameter Conditions Ratings Ut
Vee Supply voltage —4~7 v
Vi Input voliage With respect to Vg —-1--7 \
Vo Output voltage —1~7 Vv
g 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, unless otherwise noted ) {Note 1)
P Limits u
t

Symbol arameter v Nom Y. nit
Vee Supply voliage 4.5 5 55 v
Vss Supply voltage ¢} 0 0 v
Viy High-level input voltage, all inputs 2.4 6.5 v
ViL Law-level input voltage, all inputs —-1.0 0.8 v

Note 1 All voltage vatues are with respect to Vgg
ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vg =5V £10%, Vs =0V, uniess otherwse noted ) (Note 2
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
VoH High-level output voltage loH= —5mA 24 Vee \
VoL Low-level output voltage loL=4 ZmA 0 04 v
loz Off state autput current Q floating BV =Vour £5.5V —10 10 oA
1) Input current OV EV NS 6.5V, Other Inputs pins =0V —10 10 A
M5M442568-7 FAS. GAS oo 80
A . cycling
601 {AV) verage supply current from Ve, M5M442562-8 0 mA
operating iNote 3, 4) tRC =two = mn, cutput open
M5M442568-10 60
| " ; + from V by INote 6 RAS =CAS=Vin, output open 2 A
verage su current from Vee, stand- ote ———— m
cez (av) g PRl ¢ v ) RAS =(0Aa5=0E 2 Vge-0.5V, output open 0.5
M5M44256B-7 — — 80
Al | tf Vee, RAS cycling, CAS=V
|CCB(AV) re::;:glensug\{‘a \; c;zren rom Voo M5M442563-8 Q. iH 7 mA
g ihote tRG = min, output open
M5M442568- 10 60
A M5M44256B-7 RAS=v GAS | 70
vera | h{ =ViL, cychn
1668AY) | Fastpuc g g 1 € | M5M442568-8 - yeuna 60 mA
ast-Page-Mode (Note 3, 4) tpe = min, output open
M5M442568-10 50
M 42 - — J— 80
Average supply current from Ve 5M442568-7 CAS betore RAS refresh cyching
lcce(av) | CAS before RAS refresh made M35M442568- 8 tro= min. outout 70 mA
- In, output open
(Note3) | M5M442668-10 | "° Pt op 60
Note 2. Current flowing into an IC is positive, out is negative
3 lccuavy. leeamv). lecamv and Icceayy are dependent on cycle rate Maximum current 1s measured at the fastest cycle rate
4 Icctiavy and iccaiav) are dependent on output loading Specified values are abtained with the output open
CAPAC|TANCE {Ta=0-~70C, Voo =5V +10%, Vgs=0V, unless otherwise noted )
Limitg
Symbol Parameter Test conditions Uit
Min Typ Max

Ci(a) Input capacitance, address Inputs (Note 5) 5 pF
Ci(TE) Input capacitance, OE nput ViV 7 pF
Cuw) Input capacitance, write control input ] : 1Mf—1$ 7 pF

— = z
Ci(RAS) Input capacitance, RAS input 7 pF
- — Vi=25mVrms

C1(Cas) Input capacitance, CAS input 7 pF

Ci/0 (nput/Qutput capacitance, data ports 7 pF

Note &5 Cy(a) of ZIP is 8pF (max).
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SWITCHING CHARACTERISTICS (Ta=0~70°C, Voo =5V T10%, Vss =0V, unless otherwise noted) (Note 6)

Limits
Symbol Parameter M5 M42568-7 | MSM44256B-8 | MSM44256B-10 |  Unit
Min Max Min Max Min Max
tcac Access ume from CAS (Note 7, 8) 20 20 25 | ns
trac Access ume from RAS (Note 7, 9) 70 80 100 ns
tcaa Column Address access Lime {Note 7, 10) 35 40 50 ns
tcPaA Access tme from CAS precharge (Note 7, 11) 40 45 55 ns
1 oEA Access time fram OE (Note 7} 20 20 25 ns
towz Output low impedance time from CAS low (Note 7) 5 5 5 ns
1 oFF Output disable time after CAS high {Note 12) 0 20 0 20 Q 25 ns
1dis (OF) QOutput disable time after OE hugh {Note 12} 0 20 1] 20 0 25 ns
Note 6 An minal 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 imitial pause And any 8 RAS or RAS/CAS cycles are required after prolonged periods of RAS inactwvity before proper
devise operatton 15 achieved
7 Measured with a load circuit equivatent to 2TTL loads and 100pF
8 Assume that tRCDimax) & tRCD 3nd tasc 2 TASCImax) .
9 Assumes that trep £ IRCDImax) N0 tRaD £ tRADImsx) |f tRCD OF tRAD is greater than the maximum recommended value shown in this taple, tgac will
increase by amount that trep or trap exceeds the value shown,
10 Assume that tRAD 2 tRAD{max) 8Nd TASC £ tASCimax)
11 Assume that tcp £ top(max) and tASC 2 LASCImax)
12 1OFFlmax) 80 1dslOE}(max) define the time at which the output achieves the high impedance state {Iout £ [+10pAl) and are not reference 10 Var(min) OF VOL{max)

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

(Ta=0—~70°C, Vo =5V 109, Vggs =0V, unless otherwise noted, See notes 13, 14)

Limits
Symbol Parameter M5M44256B-7 | M5M44256B-8 | MEM44256B-10 Unit
Min Max Min Max Min Max
trer Refresh cycle time 8 8 8 ms
trp RAS high pulse width 60 70 80 ns
trep Delay time, RAS low to CAS low {Note 15) 20 50 25 60 25 75 ns
tcrp Delay tme, 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 hime from RAS low [Note 17) 15 35 20 40 20 50 ns
tasa Row address setup time before RAS low 0 2] 0 ns
tasc Column address setup time before CAS tow (Note 18) 0 10 0 i5 0 20 ns
TRAH Row address hold tme after RAS iow 10 t5 15 ns
tcan Column address hold ime after CAS low 15 20 20 ns
ty Transhion time {Note 19) 3 50 3 50 3 50 ns
Note 13 The timing requirements are assumed t1 = Hns
14 ViH{mn) and Vi (max) are reference levels for measuring timing of input signals
15 tReD(max) 5 specified as a reference point only. If trep 15 less than trop(max). access time is trac 1 trep is greater than tagpimax) . 2Ccess ime 1s defined as teac
and tgaa 45 shown innotes 8, 10

16 teRp reguirement 1s applicable for all RAS/CAS cycles

17 trab{max} IS specified as a reference paint only If tRap 2 tR ADImax) @NG taSe & tASCImax) . @Ccess time is controlled exclusively by tcaa

18 tasCimax) 16 Specified as a reference point only If tRCD 2 tRCDImax) aNd TASC 2 TASCImax) . 3066ss ime 15 controlled exclusively by toag

19ty 1s measured between ViHima) and V| {max)-
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Read and Refresh Cycles

Limits
Symbol Parameter M5M44256B-7 | M5M44256B-8 | M5M442568-10 Unit
Min Max Min Max Min Max
tac Read cycle me 140 160 190 ns
tRasg RAS low pulse width 70 10000 80 10000 100 10000 ns
toas CAS low pulse width 20 10000 20 10000 25 10000 ns
tosaH TAS hold time after RAS low 70 80 100 ns
tRsH RAS hotd time after CAS low 20 20 25 ns
tros Read Setup time before CAS low 0 0 1] ns
troH Read hold time after CAS high {Note 20) 1} a 0 ns
t rrH Read hold time after RAS high (Note 20) 10 10 10 ns
t RAL 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 BAS low 70 80 100 ns
tpoeL ~| Delay time, Data to OF low 0 0 0 ns
t 0EHD Delay time, OE high to Data 15 15 20 ns
th(oecH) | CAS hold ume after OE low 20 20 25 ns
th(oerH) | RAS hold ume after OF low 20 20 25 ns
Note 20 Either tapy or tRry Must be satisfied for a read cycle
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M44256B-7 | M5M44256B-8 | M5M44256B-10 Umit
Min Max Min Max Min Max
twe Write cycle time 140 160 190 ns
tRas RAS law pulse width 70 | 10000 80 | 10000 | 100 | 10000 ns
Lcas CAS low pulse width 20 | 10000 20 | 10000 25 | 10000 ns
1 gsh CAS hold time after RAS low 70 80 100 ns
t RgH RAS hold time after CAS low 20 20 25 ns
twes Write setup time before CAS low (Note 22) 0 0 [1} ns
twon Write hoid time after CAS low 15 15 20 ns
tewL CAS hold time after write low 20 20 25 ns
TawL RAS hold time after write low 20 20 25 ns
twp Write pulse width 15 1% 20 ns
Ips Data setup time 0 0 1] ns
ton Data hold ume after CAS low 15 15 20 ns
L oEHD Delay tme, O high to data 15 15 20 ns
thwoe) | OE hold time after write low 15 15 20 ns




MITSUBISHI LSls

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

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

Read-Write and Read-Modify-Write Cycles

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

trwe Read-write/read-modify-write cycle time (Note 21} 185 205 245 ns
tras RAS low pulse width 115 100060 125 10000 155 10000 ns
toas CAS low pulse width 65 10000 65 10000 80 10000 ns
Losu CAS hold time after RAS low 115 125 155 ns
LRsH RAS hold ume after CAS low 65 65 80 ns
tres Read setup time before CAS low 0 ] 0 ns
t cwp Delay time, CAS low 1o wrrte low {Note 22) 40 a0 50 ns
trwD Delay time, RAS low to write low {Note 22) 90 100 125 ns
LowL TAS hold time after write low 20 20 25 ns
tRwi RAS hold time after write law 20 20 25 ns
twe Write pulse width 15 15 20 ns
Ips Data setup time 4] 0 0 ns
Lpn Data hold ume after write low 15 15 20 ns
tawD Delay ume, address to write low (Note 22} 55 60 75 ns
theciog) | OF hold time after CAS low 20 20 25 ns
thiaLoe) | OE hold ume after RAS low 70 80 100 ns
{poEL Delay ume, Data 1o OE low . 0 0 0 ns
t oEHD Delay ume, GE high 1o Data 15 15 20 ns
thiwog) | OE hold time after write bow 15 15 20 ns

Note 21 trwe 15 specified a3 tawC(min) = tRAC(max) * tOEHD(min) + tRWLImin) + TAPImin) + 41T
22 twcs tcwp. tRwD and tawp are specified as reference points only 1f twes 2 twesimin) the cycle s an early write cycle and the DQ pins will remain hugh
impedance throughout the entire cycle 1f towp 2 tewDiminl. TAWD 2 TAWD(MIN) 810 TAWD 2 tAWDIminl - the Cycle 1s 3 read-modify write cycle and the
Da will contain the data read from the selected address |f neither of the above conditions 1s satisfied, the condition of the DQ {at access time and until
CAS or OE goes batk to V) 1s indeterminate

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

Limits
Symbal Parameter ' M5EM44256B-7 | M5M44256B-8 | M5M44256B-10 Unit
Min Max Min Max Min Max
tpg Read, Write cycle time 45 50. )] ns
t rwec Read-writefread-modify-write cycle time 95 100 115 ns
lRas RAS low pulse width for Read, write cycle 115 50000 130 50000 160 50000 ns
fcas TAS low pulse width for read cycle 20 10000 20 10000 25 10000 ns
tee CAS high pulse width {Note 23) 10 25 10 25 10 25 ns
lrsy RAS hold time after CAS low 20 20 25 ns
Note 23 1epimayx) !5 specified as a reference pont only 1f topimax) £ top. access time is assumed by toac
CAS before RAS Refresh Cycle inote 24)
Limits
Symbol Parameter M5M44256B-7 | M5M44256B-8 | M5M44256B-10 Unst
Min Max Min Max Min Max
i csR TAS setup time for CAS before RAS refresh 10 10 10 ns
loHR CAS hold time for CAS before RAS refresh 15 15 20 ns
1ree Precharge to CAS active time [ 0 1} ns

Note 24 Eight or morg CAS before RAS cycles instead of eight RAS cycles are necessary for 6roper operation of CAS before RAS refresh made
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Timing Diagrams (Note 25)

Read Cycle
tRe
tcsh
Lras
3
ViH — S Z R
RAS
V||_ -
tap
tore tACD Lt
"—‘ Loas i_H:C tcrp
CAS
Vib —
t RaD tRAL t ASR|
b ASRpes| |<LRAH t asc Loan Loen
Vie — ROW COLUMN ) ROW
Ap— Ag ADDRESS ADDRESS x ADDRESS
ViL — 7
tres| LRk
w o vw Ry AR
viL — INIINN0000, ARRRXOXAKAX
t RCH
|
DQ1~DQy YiH — Hi-Z ;’;‘z’;’;’;.;’;’;
{INPUTS} Vi — ’A’A’A’A’A’A‘A’A A
tCAC torr
teaa
Loz ,
DQ;~DQq Vou — \
{OUTPUTS) VoL — Hi-Z @ DATA VALID ks Hi-Z
1 RAC tdis (OE)
tooew toEa ! oerD
th (oecH)
oF VIH _ M
OE
ViL —
th (oeRH)
b
Th{cLoE)
th(RLOE)

Indicates the don’t care input

ViHtmn) = VIN € ViHmax) 07 Vitimin) £ VIN £ ViLimax)

m tndicates the invahid output
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Write Cycle (Early write)

twe
tesH
lras
——
. Vi —
s, \ / L
trp
tcap treo tRsH trec tonmp
r_' toas
S Vin —
CAS Vil — & ] /
t AsAlas TRraH tASClesl tcan t_f_S_F:

- Vin _m ROW m COLUMN f ROW

0 8 Vil — ADDRESS ADDRESS \ ADDRESS

twes twek |

. 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’V.".V V’V v’v’v’v’v’v‘v.v

T v = RN R BRNNX
tps Ton

DQ1~DQy Y A (OOOOOOOOOOOCOOOAONCONONNOOAAR X0

W’y e RO
DO ~00s "M T Mz

{OUTPUTSI VoL —

_ ViH — V.V’V’V’V’V‘V""T.VY’Y’V’V’VOY’V’V‘V’V’Y’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‘vov.vy“Y’Y’V’V
T — B R XX XK ETRAK
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Write Cycie (Delayed Write)

twe
{ras
—_ tosh —\
RAS :IL — \(, Z \\_.._____.
CRP treD tRsH tre
A toas LaPC fesft omp
IH —, F
s O \ /
tRAD
tasr taan tasc tcan tasR
—— KD o
towL
tRcs TawL
Twe
- Vin — RO TR X
vie — XY Tr N
twoH
tggl toH
00 ~D0y ¥ — RN XXX LT XAKXTXLOCXTLNRN " " —@{ 2t
eurs v, — SOOI
toLz
~D04 Vou —
[()()QL;TPL?T%) VoL — Hi Z J\S > HI-Z
1 d1S (OE) el th(woE)
toerp
_ Vit — 00X X XX XXX XXX XXX XXX XX KA
I s o el EBBOGDRIN
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Read-Write, Read-Modify-Write Cycle

Tawe
tosH
tras
| — 5
Vin 4\
RAS
Vip — 7
lap
ome tReo tRsH tarc  tomp
tcas
— Vi —
CAS x [
ViL —
IRAD |
Tasr tran f&fg toan tﬁii
= - ———
Ao Ag ViH ROW COLUMN i"’ .’ ’ ROW
Vil — \ ADDRESS ADDRESS ‘ “QQ Q ADDRESS
Tewp towy
LawD TRwL
. twe
Vig — 0 XX 0'“"0 QOOXXX
W O CNN ()
Vi _W tros ”‘.' ol QXN ”’..'
tAwp
tos toH
_ N
DQ~DQy Vik M-z DATA VALID ”’ ""0“’. "’
(INPUTS) - ‘0’0’ A“"’.“’
tcac
Loaa
oLz
DQi~DQg YoH — ez DATA
(OUTPUTS) v, — VALID if ez
trac
1poEL toEA -.tdIS(OE) th(WOE)
Vi —
& B /
ViL —
thicroe) | |LoEHD
th(ALOE)
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RAS-only Refresh Cycle

tras

i
>
w
= <
r I
I lJ
[l
TSy

tcnpr_ ‘apc-j r—-tcap

°|
-4
wn
< <
~ I
P

task t RamH ta

SR
ng—ng ™ —ML ROW ™ row
@R = ADORESS ADDRESS
o —
ViH — 'V’V’V’V.V"’.V’V‘V.VOV’Y’V.V.T’V.V."V’V.V.VOV’V.‘.Y’Y’V’V % V’V’V’V’V’V.V.Y’T’V.Y’V’V‘V’V’V’V’V’T’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
e — R XXX XXX BRI
D Q] ~DO Vig — ’V‘V.Y‘V.V‘Y.V.'.T’V’V’V’V’V’V’T’V’V".Y V’V.V’V’Y‘V’V’V‘V.V’V’V0"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'V’V’V’V.V.V’V’V \/
iwvurs: v, — GO R

DQ1~DQy Vou —
(OUTPUTS) VoL —

g

H — VYV Y AANNASANANNANNASY YAV AVAVAVAAVAVAVAVAY, VAANNANANVANS
s e

¢ OOOO0O0COCOO00D000 XXOOOOOOCOOOOKX
R




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) (ote 26)

Vib —
RAS

Vi —

Vi —
CAS

V|L _

Vin —
Ag—Ag

ViL —
— ViH —
w

Vi —
0Q1~DQ ViH
(INPUTS) v, —
DQ1~DQs YOH T

{OUTPUTS) Vo —

Vi —

tre tho
tras
—_— tras . \
\ tre
trp
tonp["_’ 1 Rop trsH teHr
D ,
t 1 can tasm
LASAles Fe—t2H o, tasc e
i (0
TR soows oo R
tRaL t RRH
OOOOOOOOOOOOOOOOOOOOCXXXX)
s sttt
tres
tcac
toan toFF
oz
Hi-Z DATA VALID >'———Hi-2 —
trac
TooeL, , toEa tdlsmE)'_-tOEHo
th (0ERH)

"V’V.V.V‘V’V V’V’V’V’V’V‘V."V V’V’V‘V’V.V‘Vi iv V.VOV’V".V.V‘V.V.V’V’V.V.V’
. — SR RO

Note 26- Early write, delayed write, read-write or read-modify-write cycle 1s applicable instead of read cycle
Timing requirements and output state are the same as that of each cycle shown before




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

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

CAS before RAS Refresh Cycle

tre tre
tras tRas

Wl 7N /N

—> trp tap

teonn treg L gHR torp
Tesr
ViH — X Z/ £
CAS ViL _jtcpN . ) Z

trp

]
w

ay Vi — TR R K R R KR XK X X
B e — X X R R RS

_ Vi — LR XXX OGO XX OO0 GO OO K
R, ' o oot
DQ;~DQq VOH — ez

(OUTPUTS) o —

— Vin — ”N“N“"NN““N"N"00NN“NN“NQNN“NN““N“"ONNNN
o = R R RO




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 Read Cycle
t RAS
S ViH —
RAS \
Vi — -
tcsH 1ap
t t
tcpp treo jat) RSH
I-_. toas tcas Lcas
_ Vi — . R —
CAS v \
o - tcp top
tRaD
t t toan tasc| |tean tasn
tASR . tRaH tASC o CAH __'_ASC b
vIH - ROW 7] 3 ROW
— . MN-: ..
Ap—Ap Vi _m ADDRESS COLUMN-1 »COLU N-2 COLIIJMN:S ADDRESS
l 1
t pAL | tRgH
!ros i r,tncs lﬂi” tros L AR
— Vie —
W
ViL —
- Viy —
0Q: D0 T Hi-Z l —Hi-Z Hi-Z {
UNPUTS) (
t CAC .E_O:F t CAC torr tCAC tOFF
tcaa Lcan Loaa
ltorz ltez toLz
DQ;~DQy Vor — ez DATA ) [ DATA \ DATA >_
(OUTPUTS) yo, — " VALIDA vaLip2 )~ vaupa
LY teea topa
t I ¢ A | toea
DOEL toea le->d L dis (OE) 0 -J tdis(oE) == tdis (0E)
th (OECH) th(oecH)
th (OECH) ~—
. RN ) X
Ot
ViL —
1
t t oEHD T oEHD
P(OLOE) he—mni ”lt DOEL — tooeL it oEHD

th(reoE)




MITSUBISHI LSls
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)

Vi — 3

y
>
Wi

ViL —

tpas

tRp

t sk tee tRsH
1ope troo Toas leas toas
—_— Vih — L X —
cas _W ) Z \ \ /_
" top top
t ARl L RaH tﬁg 1 can tasc| |t cam tase| lfcam task
J— y r———
Ag~-Ag ::: _m AD%%VéSS COLUMN 1 Cowmwm COLUMN-3 m ADF;%‘zSS
tWOS'._. tt‘”CH twos e :xc” twes s : twen
wP P wp
Vig — IOVOV.Y’V’Y VAN Y’V.V’V‘V V.V v’v‘v. " " " v, .' " ‘V.v‘v"
T v — SO | LOSLBRN
‘ E;E’i toH tos |1, tow tos | tpH
50, Vi1 — XX AT e o X RXTXIRRT
e v, —OOEORIROA,  vavio: m vALD2 mr vaios RN
DO, ~DQ, YO T ez
{OUTPUTS) VoL —
ViH — 'V’V‘V‘Vo”‘"‘V’V’V'V’V’V’V‘V’V.V‘V‘V.V""’V""""’V’V‘V" V’V’V’V‘VOV".V’V’VQV’V’V‘V’V’V’V \/ "’V’V’V’Y.V’Y.V’VOV‘V‘V.Y’VOV’V’Y’V’V‘V.V‘V
RO 0 s e s e sttt ettt ettt




MITSUBISHI LSls

MS5M44256BP, 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)

lras trp
. Vie — X :
RAS Vip — \-l- Z \_.
tosH tRsH
tcre treD tcas tec
tee toas )
Vin — : 9 §
CAs ViL ”‘W Sr Z \-t
tRwL e
tasr| | taay toan tasc Toan towe Tash
e tasc b
Vig — 5 AT y L_'O"'_
S | R '%.!»232&2322:& KRR s
tres Lowe tres
twp l‘_) | Lwe
- — QOOOOOOOCOOXX XX 3
T = OGN N\ R \
Twen twen
t os| ton tos ton h
D01~ 00, Vir = (XX RXKCXXRCHCR i N oara W | _4@ oATA m
i v, — SRR et Mo [ e
torz teLz
DO, ‘-D‘Qa VoH = Hi-Z { H-Z 7//// Hi-Z
(OUTPUTS) Vg - y X
tais (oe) tdis(og) ;
tDoEL |t oenp 1 o0EL i h (woe{)
_ v.v’v‘v‘v.v.v’v.vov‘v’v’v‘vv‘v‘v’v‘v’v‘v’v’v-
BE
o — RN \__/




MITSUBISHI LSls

M5M44256BP,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

ViH —
RAS

Vi —

Vig —
CAS

V”_ —_

ViH —
Ag— Ag

Vig —

ViH —
W

V||_ -
DQ1~DQg YIH —
UNPUTS) y,  —
DQ(~DQ, YO

(OUTPUTS) Vg

ViH

ViL —

tras tap
\ /)
t osH 4 LrwL
tcrp troo 1rwpg
‘._— toas tcas
N /
W 7
trap tep
t
Tashles] e RAH tasclesd le. toaH ! ASCles] toan CWL tasR
R KRR, oo
COLUMN-1 COLUMN-2
mt ADDRESS ADDRESS
tawp tawo
tres towo LowL tae towo
twp twe
R A \ R
\ t RwD
t D_sJ toH tps ton
DATA [ | DATA
M ——HZ VALID-1 @’ <& VALID-2 m
tCAC t CAC
tcaa tcaa
toLz oLz
i vz o "
trac tcra Th(woE)
tooeL 10EA tdis(oE) tooeL : tdis(0E)
OEA
) LoEA
Q80 / \ XXX
hi) ‘A’A’A AAA‘A‘A’A’A’
thicLoe) t ¢
e OEHD OEHD
th(rLoE)

ThicLog)




