CTSUEISH! LS

M5M44256BP,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
RAS | CAS Address| OE | tycle | Power
Ty s name access | access | access | access | time | dissipa
time time time: tme ton
o (max. ns)|(max_ns)limax_nslftmax. nslftn in_as! fityp. mw)
M5M44256B-7 70 20 35 20 140 230
M5M44256B-8 80 20 40 20 160 200
M5M44256B-10 100 25 50 ?5 190 175

® High performance CMOS technology
® Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP, 24 pin
T50P
® Single 5V+10% supply
e [ow stand-by power dissipation
2.75mW (max)
® Low 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, -R—A_S»only refresh, Fast-page mode
capabilities
e CAS before RAS refresh mode capability
CAS controlled output allows hidden refresh
® Wide RAS Low pulse width for
Fast page mode

CMQOS Input level

50us (max)

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

PIN CONFIGURATION (TOP VIEW)

DATA INPUTS/J 00, “E ~E Vss (OV)
OUTPUTS | Do, "'E 19[++DQs | paTA INPLTS/
WRITE CONTROL o “‘E E"Doa} OUT=UTS
smsoontss e [ § [F-om s
NC E 43; E~ OE  ouTPuT
- 'E E ,l_i]" N ENABLE INPUT
ADDRESS | A "E % E" Ar
INPUTS | XD ']—_31'7 g f\NDPEt)JRYE;SS
As .E :1__2_].., As
(5V) Vee E 1]+ Asg

Outline 20P4Y (DIP)

' <
pAaTA nNpUTs/ ) PQ1 =L E] Vss (OV)
OUTPUTS
DQ; =2 [25]++ 004 | pata inpuTS/
3 _ QUTPUTS
WRITE CONTROL G 52~ 003
ROW ADDRESS RHE -» :]‘ COLUMN ADDRESS
STROBE inpUT TAS €] 2 23}« CAS gTROBE INPUT
ne [ z [22)-- 5 outeut
> ENABLE INPUT
>
vl B @ s
! oy
ApoRESS | A ”E & E' Az
INPUTS ADDRESS
Az —[11] E‘ Ag (INPUTS
i A3 '*E 15|« Ag
(5V) Vee E 14| Ag

Outline 26P0J (SOJ)

OUTPUT ENABLE  —._  F—5
INPUT  OFE =] 11 -4
- r31.. TAS COLUMN ApDRESS
DATA INPUT/ DQy waf3] = STROBE INPUT
OUTPLT |-s fi]- po
(V) vss |57 [ 4| DATA INPUTS/
Sop o] OUTPUTS
oata iNpUT/ o 157 L8]+ 00
2 z
ow ooy e [ 2 LW covor
AS ]9 -]
TR T -2 o]
STROBE INPU A ._1_11 : L’-O. * NO LEAD
1]
ADDRESS iNPUTS § 70 F-d B r]
Fen & L A
Ay — 131 @ ]
ivee [s1 T OETM
¢e |, ] ADDRESS
A - U6l As [ INPUTS
5 " -
ADDRESS INPUTS o 18|+ Ag
Ay -9 b
- 0]+ Ag
[

Outline 20P5L-A(ZIP)

NC: NO CONNECTION
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

OJTPUT ENABLE
INPUT

COIUMN ADDRESS
STROBE iNPUT

(0V) Vss

B

patA INPUTS/ | D Q1 ~[2]

P
OUTRUTS | 5, 5]

'R LA v e L

PIN CONFIGURATION (TOP VIEW)

OE —
CAS —|2

ata veuTs/ | 003 «[3
TPUTS
ov DQa H|4

WIHITE CONTROL o

neut W —[]

20w ADDRESS AAS —[11]
STROBE INPUT

ne O

- 2a
23fe— A7
e na SRS
-
e
M5M44256BVP

M vee (5V)
(] A3’
]« A2 | aopress
Eﬂ'— A INPUTS
z?]« Aqg

e e el

Outline 24P3B-L (TSOP)

ne [
RAS —-[0]

RITE CONTROL W -
W INPUT w *F—B‘

‘
paTA inpuTS ¢ 092 ~[Z]

QUTPUTS
00, ~{F]

ROW ADDRESS
STROBE INPUT

ov)vss [
pATA INpUTs/ J DQa [
QUTPUTS

COLUMN ADDRESS
STROBE INPUT

OUTPUT ENABLE
INPUT

EFAD
‘__“’*‘M

M5M44256BRV

5]« a, [ MPUTS
.‘__E]“Asj
7] vee (5V)

5] e A

ADDRESS

DQ3 +[3]
CAS 7]

oE ~[1

Outline 24P3B-M (TSOP)

O

I

] As
77 As
S
- A

ADDRESS
INPUTS

3F

NC. NO CONNECTION

FUNCTION

The M5M442568P, 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.

\

L

Inputs Input/Output
Operation — — Refresh Remark
AAS CAS | W 3 anow | Coumn Input 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 vyEs | (dentcal
TAS-only refresh ACT NAC DNC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT DNC ACT APD DNC OPN VLD YES
CAS before RAS refresh ACT ACT DNC DNC DNC DNC DNC OPN YES
Standby NAC ONGC DNC DNC DNC DNC DNC OPN NO
Note: ACT active, NAC nonactive, DNC: don’t care, VLD vatid, APD: applied, OPN: open
BLOCK DIAGRAM
COLUMN ADDRESS ) Voc (5V)
STROBE INPUT CAS CLOCK GENERATOR
ROW ADDRESS BAS CIRCUIT ’ Vss(OV)
STROBE INPUT
WRITE CONTROL W 34 )’_‘——ﬂ
INPUT i
zg
) Ag~ Ag Chn
I COLUMN DECODER ] 32
kg @
y oo N DOy
- SENSE REFRESH 00
Ag . R AMPLIFIER & 1/0 CONTROL A 2\ DATA
Ay z§ D3 [ INPUTS/OUTPUTS
A S5a ! L DQq
: 33 il " 3¢
Az O w (Cl) : ;O w
ADDRESS INPUTS < Ag 28Na- 1 S | MEMORY CELL TRk |
As 3 A ls (1,048,576 BITS) <3
T Q z D
Ag < ol
o 1
Aq ' SE QUTPUT ENABLE
Ag INPUT
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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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit i
Veo Supply voltage —4~7 v
V| {nput voltage With respect t0 Vgg —1-~7 \Y
Vo Output voltage _ —1~7 \Y
lo [_Ou'(pul current . 50 mA,.__,
Pd Power dissipation Ta=25C 1000 mw
5 N
Topr Operating temperature 0—~170 C
Tstg Storage temperature -~ 65~150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C. uniess otherwise noted ) (Note 1
T Limits u
5 P: il — nit
Symbal arameter Min Nom Y. {
Vee Supply voltage 4.5 S 556 v
Vss Supply voltage 0 0 0 \'
Vin High-level input voitage, all inputs 2.4 6.5 Y
Vi L.ow-level input voltage, all inputs —1.0 0.8 \
Note 1 All voltage values are with respect to Vgg
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Voo =5V +10%, Vss = 0V, unless otherwise noted ) (Note 2)
o . Limits T
Symbal Parameter Test conditions Unit
Min r Typ Max
Vor High-level output voltage {oH= — 5mA 2.4 [ Ve \%
VoL L.ow-level output voltage toL =4.2mA 0 0.4 \Y
b —— -_
loz Oft-state output current Q floaling OV S Vgour 5.5V —10 10 A
 —— — -
1 input current OV SV inS 6.5V, Other inputs pins = 0V -10 10 A
M5M442568-7 RAS. GAS oyl 80
| fi Vv " . cycling
1 aCt V) Average supply current from Vg, M5M442568- 8 70 mA
operating {Note 3, 4) MS-—'M4425*88 ? 0 tac =twg - min, output open 1
s 60
A | ] v b Note 6 ! RAS = CAS=Vin. outout open 2 A
1 verage sul current from Ve, stand-by (Note 8) — —= — - m
cozav) 98 supRly v RAS = GAS - OF 2 Voo-0.5V, output open 0.5
M5M442568-7 AAS \ FAS_v 80
Average supply current from Vee, cychng, = ViIH |
locescav) 3¢ supply < e M5M442568-8 70 mA
refreshing (Note 3) _—_T =2 trg = min, output open
! M5M442568-10 | 60 ]
MSM442568-7 | o | o L
Average supply current from V, [ =ViL. cyclin —
IGeatav) ge subply current fram Vee | 'msmM442568- 8 ’ 60 mA
Fast-Page-Mode {Note 3, 4) ———"——— tpg = min, output open
M5M442565j10 ! 50
M5M44256B-7 — —— 80
Average supply current from Vee ————-="—— - (CAS before RAS refresh cycling
lceeiavy CAS before RAS refresh mode M5M442568- 8 t 70 mA
Tyl | RC = min, autput open 1
iNote3) [ M5sma42568-10 | "° | 60
Note 2 Current flowing into an IC is positive, out is negative
31 dcc-iav . Iceaav, lecaiavy and icesiayy are dependent on cycle rate. Maximum current 1s measured at the fastest cycle rate
4 lectrav and Iccaiay) are dependent on output loading Specified values are obtained with the output apen
CAPACITANCE (Ta=0~70°C, Vcc=:5V £10%. V55 =0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
C (A) Input capacitance, address inputs (Note 5} 5 pF
C((5e) Input capacitance, OE input 7 pF
Vi=Vsgs
Ci(w) Input capacitance, write control input 7 pF
c I FAS f= 1MHz 7 =
|(BAS nput capacitance, input
( ) - Vi=25mVrms P
Cy(TAs) Input capacitance, CAS input 7 pF
Ci/o input/Output capacitance, data parts 7 pF
Note 5: Cyay of ZIP is 6pF (max).

MITSUBISHI
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VITELUIEN LS

M5M44256BP, J,L,VP,RV.7, !

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

SWITCHING CHARACTERISTICS (Ta=0~70°C, Vcc=5V £10%, Vsg =0V, uniess otherwise noted) (Note 6)

Limits
Symbol Parameter M5M4256B-7 M5M442568-8 | M5M442568B-10 Uni:
Min Max Min Max Min Max
toac Access time from CAS {Note 7, 8) 20 20 25 ns
tnac Access time from RAS {Note 7, 9) 70 80 100 ns
Teaa Column Address access time (Note 7, 10} 35 40 50 ns
topa Access time from CAS precharge o (Note 7, 11} 40 a5 55 ns
[ Voea Access time from OF {Note 7} 20 20 25 ns
Vr«:Lz Output fow impedance time from CAS low {Note 7} 5 5 ) ns
tore Output disable time after CAS high (Note 12} a 20 0 20 0 25 ns
Tuis(og) | Outputdisable time atter O high (Note 12) 0 20 0 20 0 25 ns
Nate 6: An initial pause of 500us s required after power-up foliowed by any 8 RAS or RAS/CAS cycles before proper device operation is 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 inactivity before proper
devise operation is achieved.
7. Measured with a load circuit equivalent to 2TTL toads and 100pF.
8 Assume that tRcDImax) S TRCD aNd TASC 2 TASCImax)
9: Assumes that taep € tRCDImax) @nd tRAD S TRADImax)- T tRCD OF tRAD is greater than the maximum recommended value shown in this table, truc will
increase by amount that tgep or trap £xceeds “he value shown
10. Assume that tRaD 2 TRAD(max) a9 tASC S tAS imax!
11: Assume that 1cp € tepimax) and tASC 2 LaSCiman)
12 0FFimax) and taislOE) imax) define the time at which the output achieves the high impedance state (IoyT < I£10uAl} and are not reference to Vom(mini Of VoL (max)

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

(Ta 20--70°C., Voo =5V £10%, Vgs:=0V. unless otherwise noted, See notes 13, 14)
Limits
Symbol Parameter M5M44256B8-7 | M5M44256B8-8 | M5M44256B-10 Unit
Min Max Min Max Min Max
ther Retresh cycle time 8 8 8 ms
Tap RAS high pulse width 60 70 80 ns
tren Delay time, RAS low ta CAS law {Note 15) 20 50 25 60 25 75 ns
tiap Delay time, TAS high to RAS low {Note 16} 10 10 10 ns
tepN TAS high pulse width 10 10 10 ns
Thao Column address delay time from RAS low (Note 17} 15 35 20 40 20 50 ns
1SR Row address setup time before RAS low 0 0 0 ns
tsc Column address setup time before CAS low {Note 18} 0 10 0 15 0 20 ns
tiam Row address hold time after RAS low 10 15 15 ns
tan Column address hold time after CAS low 15 20 20 ns
ty Transitior time {Note 19} 3 50 3 50 3 50 ns
Note: 13: The timing requirements are assumed t = 6ns.

14:
15:

16
17
18
19:

Vik(min) and Vi (max) are reference tevels for measuring timing of input signals.

tRCDImax 15 specified as a reference point only. It tgeg 15 less than TRCD(max), access time is trac. If tRep s greater than tacp(max). access time is defined as cAC
and tcaa as shown innotes 8, 10.

CHP requirement is applicable for all RAS/CAS cyiles

tRAD(max) i specified as a reference point only !f tpao 2 tR AD{max) 8Nd tASC < TASCImax) . BCCESS time is controlied exclusively by tcaa

tasCimax) I1s specified as a reference point only. * thep 2 tRCHIMax) 3nd tase 2 1ASC(max) aGcess time is controlled exclusively by teac.

ty is measured between Vinimin) aNd Vi (max)

ELECTRIC -
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M5M44256BP,J,L,VP,RV-7,-83,-10

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

Read and Refresh Cycles

Limits !
Symool Parameter M5M442568-7 | M5M442568-8 | MEM442568-10 . Unit
o Min Max Min Max Min Max ——1
tre Read cycle time ) 140 160 190 1 ns I
tRas - TAS low pulse width 70 10000 80 10000 100 10000 ﬂS_r ]
tcas TAS low pulse width ~ 20 | 10000 | 20 | 10000 | 25 | 10000 ns
tosu TAS hold time after RAS low 7 . 70 80 100 ns 1
tRsH AS hold time after CAS low 20 20 25 ns
tres Read Setup time betore CAS low 0 0 0 ns
treH Read hold time after CAS high (Note 20} 0 0 0 ns
t RRH Read hold time after RAS high (Note 20) 10 10 10 | ns
TRAL Column address to RAS setup time 35 40 50 : ns
tAPG B Precharge to CAS active time 0 0 0 ' ns
th(cioey | OE hold time after CAS low 20 20 25 ! ns
thn,oe) | OF hold time after RAS low - 70 80 100 ns
tpoiL Deelay time, Data to OF low 0 0 4] ns
1 oEHD Delay time, OF high to Data 15 15 20 ns
thoesH) | CAShold time after OE low 20 20 25 ns
th(oean) | FAS hold time after OE low 20 20 25 ns
Note 20 Either tpcy Of tarH Must be satisfied for a read cycle
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M442568-7 | M5M44256B-8 | M5M442568- 10 Unit
Min Max Min Max Min Max
twe Write cycle time 140 160 190 ns
Lras AAS low pulse width 70 10000 80 10000 100 10000 ns
tcas €AS low pulse width 20 10000 20 10000 25 10000 ns
tosn CAS hold time after RAS low 7 70 80 100 ns
tasH RAS hold time after CAS low 20 20 25 ns
twes Write setup time before CAS low (Note 22) 0 0 0 ns
tweH Write hold time after CAS low 15 15 20 ns
towe TAS hold time after write low 20 20 25 ns
trRw_ RAS hold time after write low 20 20 25 ns
Twe Write pulse width » 15 15 20 ns
1os Data setup time 0 0 0 ns
TpH Data hold time after CAS low 15 15 20 ns
t GEHD Delay time, OF high to data 15 | 15 20 ns
th(woe) | OF hold time atter write low 15 ] 15 20 ns

* MITSUBISHI
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MITSUBISHI LSIs

M5M442568P, 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

Limits
Symbol Parameter M5M442568-7 | M5M44256B-8 | M5M442568-10 Uni
Min Max Min Max Min Max
Lhawe Read-wnitefread-modify-write cycle time (Note 21) 185 205 245 ns
[ iins RAS low pulse width ’ 115 | 10000 | 125 | 10000 | 155 | 10000 ns
[ Vs TAS low pulse width _- 65 | 10000 | 65 | 10000 | 80 | 10000 ns |
K CAS hold time after RAS low . ns | 125 155 ns
[ Ve RAS hold time after CAS low - 65 65 80 ns
thes Read setup time before CAS low 0 0 0 ns
K Delay time, CAS low to write low T (Note 22) 40 40 50 ns
—ni-uwr) Delay time, RAS low to write low {Note 22) 90 100 125 ns
_‘I];WL CAS hold time after write low 20 [ 20 25 ns
twL FAS hold time after write fow 20 20 25 ns
twe Write pulse width - 15 15 20 ns
tos Datasetp time ] 0 0 ns
o Data hold time after write low T 15 15 20 ns
tawn Delay time, address to write low - {Note 22) 55 60 75 ns
th(cLoe) | OE hold time after CAS low T 20 20 25 ns
th(rLoe; | OE hold nnTeﬁafv(;r"lél‘T‘SToT“»_ T 70 80 100 ns
gi‘( CEL Delay time, Data to OF Jow 0 0 0 ns
_f;;rmay time, OE high to Data T 15 15 20 ns
W(’;_(;vog) 1 OF hold time after write low B 15 15 20 ns
Note 21: trwg is specitied as tRWCImin) = TRACImaxt * TOEHDImirs * TAWL(min) * tRP(min) * 41T.
22: twes. town. tawp and tawp are specified as reference points oniy Hf twes 2 twesiming the cycle is an early write cycle and the DQ pins will remain high
1mpedance throughoul the entire cycle. If tewp 2 icwDimin). TRWD 2 TRWD(min) 3Nd TawD 2 tAwD{mun). the cycle is a read-modify-write cycle and the
DQ will contain the data read from the seiected address. if neither of the above conditions is satisfied, the condition of the DQ (at access time and until
CAS or OE goes back o V|41 1s indeterminate
Fast-Page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle)
Limits
Symbol Parameter M5M44256B-7 | M5M44256B8-8 | M5M44256B-10 Unit
Min Max Min Max Min Max
e Read, Write cycte time 45 50. 60 ns
! rwee Read-wnite/read-modify-write cycle tme - 95 100 115 ns
TRas | FAS low pulse width for Read, write cycle 115 50000 | 130 50000 160 50000 ns
[:73—955 ! CAS low pulse width for read cycle o 20 10000 ! 20 10000 25 10000 ns
| P | TAS high puise width - (Note 23) | 10 25 10 25 10 25 ns
FSH | RAS hold time after CAS low 20 20 25 | ns
Note 230 tep{max) 5 SPecified as a reterence point only. H teoimax) S tep. access time is assumed by teac
CAS before RAS Refresh Cycle ot 20
Limits
Symbol Parameter M5M442568-7 | M5M442568-8 | M5M44256B-10 Unit
Min Max Min Max Min Max
Lisr TAS setup time for CAS before RAS refresh 10 10 10 ns
[T RS hold time for CAS before RAS refresh 15 15 20 ns
t roc Precharge to CAS active time 0 J 0 0 ns
Note 24 Eight or more CAS before RAS cycles instead of 2ight FAS cycles are necessary for proper operation of CAS before RAS refresh mode.
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M5M44256BP,J,L,VP,RV.7,.8,.10

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

Timing Diagrams (Noe 25)

Read Cycle

Vin
RAS

Vit

ViH
CAS

Vi

Vin
Ao~ Ag

Vi
— ViH
w

Vi
DQy--DQs VM

(INPULITS) ViL

DQ;--0Qg Von
(OUTAUTS) Vo
— Vin
OE

ViL

tre
tesk
tras
—_1& F X
N \
Lrp
terp tReD tRsH . .
r_’ toas trec tome
trap tRaL tasr
L ASRIes] Ll RAH 1 256 el tcan tepN
ROW COLUMN 2 ROW
ADDRESS ADDRESS ADDRESS
b M
trcs le—si T RRH
W "
tacH
|
7
iz TR
' 4"%&&4&&&4"&&;
Leac tore
tcaa
towz
i DATA VALID \ Hi-Z
tRac ra—si L 1S (OE)
tooeL 1 toeHo
r——. OEA
th(oEcH)
th (0ERH)
Uh(cLOE)
thrLoE)

N(]te 25 m

Indicates the don’t care input.
Vidtmin & Vin £ Visimax) o Vicimin £ Vin € ViLmax)

/
m Indicates the invalid output.
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M5M44256BP,J,L,VP,RV-7,-8,-10

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

Write Cycle (Early write)

twe

tesh
trRas

trp
torp LRey tRsH trrc  tore
1 tcas l‘_)

\_

o Vi —
w x /
tASRQ._.f .‘_,t_ﬂﬂ.,( 1250 fues tean ‘FEE
Vi — ROW co (XOOOOOOOC OB XX
sl sovress RO, ooress
lwes twen
. Vi — .v.v.v.v‘v.v‘v’v.v.v.v’v.v’v.v.v.v.v’ﬂ
- ’o‘o‘0’o’o’o’o’o’o’o’o!o’o‘o‘o’o’o‘o’0!3‘9
tos ton

DQ,~ D04 Vig — V‘V'V’V‘V.V’V’V’V’V’V.V’V‘V‘V’V’v.\ ATA VAL 'v’v’v’v.v.‘vvv.’v.v V.V. ’v v’v.v \/ '. .'.V’V’V.VV‘V.V".V.
eurs v, — SOOOROOCGOOOMOOOMN. e RN
DG, ~DQs O T -z

OUTPUTS] Vo —

— 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‘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.vVV
T R KK
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FAST PAGE MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Write Cycle (Delayed Write)

twe
tRras
s vy o tesk
s \ .
ICRE_ tiop tasH Lrp
r lcas E_F‘)‘PC feolt Rp
Vi — \
R \ AR
tRaD
tasa tRan tasc toan - lash
— o AR s
tewe
tres TRwe
twp
o Vi — 3OOOO0OO00O0O0OCCOOK XXX
R o )
twen
1 EJ ton
001008 VH — XXX RE IR XXX K TN, @_ ) oara XD
e R A e Yt
terz
D04 Von — 4 A
e e - )
Ldis (OE) peo th(woe)
toEHD
— vin: — XXO0000COCOCOXGCOOOCOOOOONXX X 10000000
OF e XK BXNNS KX
* MITSUBISHI
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M5M442568BP, J,L,VP,RV-7,-8,-10

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

Read-Write, Read-Modify-Write Cycle

tawe
LosH
LRas
R
Vig = & Z R
AAS \
Vie —
trp
torp taco tagu trec tcrel
[‘. T tcas
[
o /X
3
Vie —
tRao
t/-‘f_‘l“ Vaan tasq| toan FS_;
Vi = ROW COLUMN ROW
Ao Ag ADDRESS ADDRESS ADDRESS
Vie — .
tewo towe
tawp tawL
twe
Vi — Vav,
v - \ BRI
i — o BOOOOGOII
tRwo
108 fumi tou
- Vig —
DC+1~DQy VM Hi-Z DATA VALID
ONFUTS)
teac
tcaa
tewz
DC: -DOg YOH iz DATA ‘
{OUTPUTS) o — VALID Hi-Z
tRac
toboeL ,  loEA .Jtduswg) th(woe)
Vi —
e /
Vie —
thcrog) | |t OEHD
th(RLOE)
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M5M44256BP,J,L,VP,RV.-7,-13,-10

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

RAS-only Refresh Cycle

|

D
>
[

|

(o]
g
w

Ap~Ag

g|

001 - b0s Vi — (XXX X LT XYY YOV T
B e e o et

DQ; ~0Qq YOH =~

tCRPro trrc r..tcnp
o —W W
Vi —
tasA| | t tasr
RAH
———e——

Vin — ROW ROW
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MITSUBISHI LSis

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

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

Hidden Refresh Cycle (Read) (ot 261

Vin
RAS

Vie —

Vi —
CAS

Vi -

Vi —
Ag—~ Ag

ViL —
. Vin —
w

Vie —
DQ~DQg YW —
(INPUTS) vy —
DO+ 00, YOH T

(OUTPUTS) vor

thc tre
tRas
T tRas
\ \ thp \_
tre
t CRP‘.. trco tasH torR
s |
tASAles] ol RAH tasc+ Loan tA.S-Fl

m ROW COLUMN m ROW

ADDRESS ADDRESS ADDRESS
taaL LrAn
OOOVOOOOOOOOOOOO0
BB RONOAHOONS
tncsH
TR i
tcac
'caa torr
fouz
Hi-Z v_m DATA VALID >———Hi»Z-—-
tRAC Ldis (OF )|e—s
DOEL, . lOEA toemo
Uh (0ERH)

XOOO00COOOOOOO00
LR

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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VTIINEY LS

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

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

CAS be
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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

RAS
CAS

Ag—~ Ag
w
DQ:1~DQq
(INPUTS)
0Q;~DQq
{OUTPUTS)
OE

Vin
ViL

ViH

Vi

Vi

Von

VoL —

trRas )
-
\ /
tesH tap
[ P— treo tec tasH
F tcas toas tcas
T .
ter tee
trap
t 1 t te t
tagrlee tRAK tasc el llCAH asc| | can asc| | tcan Ase|
ROW 1 ROW
. MN- .
m ADDRESS m COLUMN-1 COLIU 2 COLTM“ | ADDRESS
I i
traL Ll RCH
1
tres _T:H tacs __.T(R H -r——{tacs Lan
W " E@_Hiz } i :@
t torF] t t t
CAC L oF CAC OFF| teac OFF
Lcaa toaa tcan
tolz oLz torz
iz oATA ) DATA \L | DATA
" VALID-1 ] VALID:2 [T vauos 1
/
t RaC tepa tcpa
tooEL I toea J toea
e—s{loEa ferl tdis (OF) foma] Hhﬂs(oa) r‘- k=i tdis (0E)
t
th (oECH) Lh (oECH) h (OECH)
| i
- 4
th(cLog) toeHD __] t oEHD t
[ TooeL pe—nt DOEL et oEmHD
L th(rLoE)
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M5M44256BP,J,L,VP,RV.7,. 8,10

-

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

Fast Page Mode Write Cycle (Early Write)

tras tae
Vig — R
RAS \
ViL — < 7
LesH lec tRsH
tore tRco tcas tcas Toas
Vin —
CAS
Vie tee tge |F
t t I t t
LasApe-s| ha AN 259) |1 can phad ‘——]CAH 25C) [can tasr
A Vin COLUMN-1 COLUMN-2 i COLUMN-3 Row
o~ Ag COLUMN.- : - ADDRE
vie — ADDRESS 1 ss
1 1 t
IWCS.,¢ weH twes »te woH twes fes weH
twe twe twp
_ ViH —
w
Vie —
t t t
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1~ DQy Vin = .v’v"."""'.'"".""'.v."'."‘ DATA
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K

DATA
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DATA
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DO, ~D0g YOH T Hi-z

(OUTPUTS) Vo, —

Vi — TR R R X X XXX KX R KR KRR
B e ot ottt
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VITSUSIGHT LSls

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

FAST PAGE MODE 10483576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Delayed Write)

tras RLE
i Vin —
ms \ / \_
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tep tcas
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o R \ J N /
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VITSUBSY 3ls

M5M44256BP,J,L,VP,RV.7,.83,-10

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

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

tRas tap
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