MITSUBISHI LSIs

M5M442588BP,J,L-7,-8,-10

STATIC COLUMN 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 m-only refresh mode, the hidden
refresh mode and CS before RAS refresh mode are avail-
able.

AAS CS |Address| OE | Cycle | Power
Type name access access access access tme dissipa
time time time time uon

(max nsllmax ns)limax nsiimax nsllimin ns}ityp mw)

Mim442588-7 70 20 35 20 140 230
M5M442588-8 80 20 40 20 160 200
M5M442568-10 100 25 50 25 190 175

High performance CMOS technology
Standard 20 pin DIP, 26 pin SOJ, 20 pin ZIP
Single 5V£10% supply
Low stand-by power dissipation

2.75mW (max)

CMOS Input level

® Low operating power dissipation
M5M44258BP, J,L-7 ........... 440mW (max)
M5M44258BP,J, L8 ........... 3856mW {max)
MBM44258BP, J,L-10........... 330mW (max)

All inputs, outputs TTL compatible and low capacitance
Tri-state unlatched output

512 refresh cycles/8ms

Early write mode and OF control output buffer imped-
ance

Read-Modify-write, RAS-only refresh, Static column
mode capabilities

® CS before RAS refresh mode capability

& CS controlled output aliows hidden refresh

® Wide RAS pulse width for Static

columnmode. . ................. 50us {max)

APPLICATION

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

PIN CONFIGURATION (TOP VIEW)

L
DATA INPUTS/{ DOy "'E 20] vss (ov)
OUTPUTS
DQz —[2] 9]+ D04 | paTA INPUTS/
WRITE CONTROL OUTPUTS
et W —[3] 18] 003
o ms-f] 3 [Dess g
NC E ..g. EI«—BE QUTPUT
po [ = s ENABLE INPUT
0 — o 8
(-]
appress | A1 —[] % 12— A A ‘
WPUTS | g _’E E‘_ Ag INCI)’EL)JBI'ESS
N I
woveo @ [ a

Qutline 20P4Y (DIP)

J
DATA INPUTSI{DO' -] 28] vss V)
OUTPUTS
DQ; "E 3__'?]-—-004} DATA INPUTS/
WRITE CONTROL OuTPUTS
weor W —[3] 24)++ D03
ROW ADDRESS =7z — [ — g5 CHIP SELECT
STROBE INPUT HAS ~[4] 2 B—CS  nputT
ne ] £ [El-oE oureur
s ENABLE INPUT
>
o] B [Ea
11}
aooress | A1) € [ a
INPUTS ADDRESS
Az —[17] 6] 46 ¢ inpuTs
o
(5V) Voo E Et— Ay
Outline 26P0J (SOJ)
OUTPUT ENABLE =
— ]
INPUT L.J ol TS  CHIP SELECT
DATA INPUT/  0Qg 4af3] (8 INPUT
OUTPUT -9 {a]l~po
V) v o1 [ 4| DATA INPUTS/
IVes 5] e OUTPUTS
[~ 161+ D0,
DATA INPUT/ o [
oataouteut PQ2 <l 2 o — W  WRITE CONTROL
ROW ADDRESS RAS —[97 2 F] INPUT
STROBE INPUT o [ E 110 * NO LEAD
ADDRESS INPUTS Ol LT
- M
] [y
Fey T L A
(SV)vge  [15] o ADDRESS
U = U6l Ay INPUTS
ADDRESS INPUTS -3 nefe— ag
Ay —N9%: -
7 |-~ [Pvy
i {200+ Ae

Outline 20P5L-A(ZIP)
NC: NO CONNECTION
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FUNCTION

The M5M44258RBP, J, L provide, in addition to normal read,
write, and read-modify-write operations, a number of other
functions, e.g., static column mode, R—AS-onIy refresh, and
delayed-write. The input conditions for each are shown in

Table 1.

Table 1 Input conditions for each mode

o Inputs Input/Output Ref
peration — — — efresh Remark
RAS CcS W 0E a(?&:’ss ggg'}g Input Output
Read ACT ACT NAC ACT APD APD OPN VLD YES
Write (Early writel ACT ACT ACT DNC APD APD VLD OPN YES Note
Read-Modify-write ACT ACT ACT ACT APD APRPD vLD vLD YES
RAS-only refresh ACT NAC DNC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT DNC ACT APD DNC OPN vLD YES
TS before RAS refresh ACT ACT DNC DNC DNC DNC DNC OPN YES
Standoy NAC DNC DNC DNC DNC DNC DNG OPN NO
Note ACT active, NAC nonactive, DNC don‘tcare, VLD valid, APD apphed, OPN apen
Stauic column mode s identical except early write
BLOCK DIAGRAM
— Voo (5V)
CHIP SELECT INPUT  GS CLOCK GENERATOR )
ROW ADDRESS BAS CIRCUIT Vss(0V)
STROBE INPUT
WRITE CONTROL W q ) _—_a
INPUT '
zg
Ag— Ag gg E -
COLUMN DECODER g\ g
Yoo - ¥ DO
- SENSE REFRESH DO
Ag c AMPLIFIER & 1/O CONTROL N 2\ DATA
A 2§ N DQ; | INPUTS/OUTPUTS
Az 55 . b b DQ4
O o L 2
A3 Cale N | gow| |
ADDRESS (NPUTS < Ay a1 R R MEMORY CELL =2 ,
As 25| sl | {1.048,576 BITS) i
] z |
Ag < g |
sl
Ay t BE OUTPUT ENABLE
LAS > INPUT
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -1~7 v
Vi Input voltage With respect to Vgs —1~7 v
Vo Output voltage M —1~7 V)
lo Qutput current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0—70 ‘C
Tstg Storage temperature —65~150 ‘C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, uniess otherwise noted ) {Note 1)
Limits U
bol Parameter it
Symbol N Min Nom | Max '
Vee Supply voltage 4.5 5 5.5 v
Vss Supply voltage (1} 0 0 v
ViH High-level input voltage, all inputs 2.4 6.5 )
ViL Low level input voltage. all inputs -1.0 0.8 v
Note 1 All valtage values are with respect ta Vgg
ELECTRICAL CHARACTER ISTICS (Ta=0~70°C, Vo =5V +10%, Vss=0V, unless otherwise noted ) (Note 2)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vou High-level output voltage loy=—5mA 2.4 Voo v
Voo Low level output voltage loL=4.2mA 0 0.4 v
loz Oftf state output current Q floating OV = Vour=5.5V —10 10 A
Iy input current 0V =V =6.5V, Other inputs pins =V —-10 10 uA
M5M442588B-7 — 80
A } f RAS, CS cycling
fcet (av) verage Suijp Y cur;en,t rom Vec. M5M44258B-8 70 mA
operating {Note 3, 4} tRC=tw¢ = min, output open
M5M44258B-10 60
| A \ ; v andby (Noie 6) AAS=CS=Viu, outputopen 2 A
wverage su current from , stand- ote ————— m
cozavy o° supply e Y RAS = 05=D0E 2 Vg 0.5V, output open 0.5
. M5M44258B-7 AES | E5=v 86
A I , cycling, =
locatav) verage supply current from Veg M5M44258B-8 ycling IH 0 mA
refreshing (Note 3) tRe = min, output open
M5M44258B- 10 60
M5M44258B-7 J— —— 80
Average supply current from Vg, CS before RAS refresh cycling
ICC6(AV) | BT vefore RAS refresh mode M5M44258B-8 36 = min. output open 70 mA
{Note 3] | M5M44258B-10 ’ 60
MEM4A258B-7 | A& —v,. . Column ads fin 0
= , Colum ress cyc
1607(AY) Average supply current from Vee, M5M442588-8 I 9 80 mA
Static Column mode (Note 3, 4} twse, tRsc = min, output open
M5M44258B-10 ’ 50
Note 2 Current flowing into an IC 1s positive, out is negative
3 leenavy. lcesiavy. leesiavy and Icoriay) are dependent on cycle rate, maximum current 15 measured at the fastest cycle rate
4 lccriav) and fcca(ay) are dependent on output loading Specified values are obtained with the putput open
CAPACITANCE (Ta=0~70C, Vgg=5V£10%, Vss=0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Cica) Input capacitance, address Inputs {Note 5) 5 pF
C\(BE) Input capacitance, OE input viey 7 oF
Ci (W) Input capacitance, write controt input ] : :Miﬂs 7 pF
— = F4
Ci(RASB) tnput capacitance, RAS input . 7 pF
— Vi=25mVrms
C\(TS) Input capacitance, CS mput 7 pF
Ci/o Input/Qutput capacitance, data ports 7 pF

Note 5- Cya) of ZIP 15 6pF {max)
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SWITCHING CHARACTERISTICS(Ta=0~70C, Vec=5V+ 10%, Vss =0V, uniess otherwise noted) (Note 6)

Limuts
Symbol Parameter M5M44258B-7 | M5M44258B-8 | M5M44258B-10 Unit
- Min Max Min Max Min Max

tcac Access ume from CS (Note 7, 8} 20 20 25 ns
trac Access time from RAS (Note 7, 9) 70 80 100 ns
tcaa Column Address access time (Note 7,10} 35 40 50 ns
toea Access ume from DE {Note 7) 20 20 25 ns
tpwa Access time from previous W low {Note 7) 65 70 85 ns
twRa Access time from W high {Note 7) 35 40 50 ns
torz Output low impedance fime from CS low (Note 7} 5 5 5 ns
torr Output disable time after CS tugh {Note 11) 0 20 0 20 0 25 ns
Ldis (0F) Output disable time after OE high {Note 11) 0 20 0 20 0 25 ns

Note & Animtal pause of 500us 1s required after power up foliowed by any 8 RAS or RAS/TS cycles before proper device operation 1s achieved

Note that BAS may be cycled during the imtiat pause And any 8 RAS or RAS/CS cycles are required after prolonged periods of AAS inactivity before proper device
operation 1s achieved

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

8 Assume that trep 2 IRCDImax): IRAD € 1RAD(max)

~

Assume that trcp StRCHmax). IRAD £ tRADImax) I tRCD OF tRAD 15 greater than tRcpimax) OF tRADImax) then trac will increase by the amount that thep
or tRAD exceeds IRCDImax) OF tRAD{max)

10 Assume that tep = tRAD & 1CAA(max) — 'CACImax) and tRCD 2 RCDImax).

11 10FFImax) And ta,sl0E) max) define the time at which the output achieves the high impedance state {louT £ |1£10pA])and are not reference 10 Vo (min) 9 VOL {max)

TIMING REQUIREMENTS {For Read, Write, Read-Modify-Write, Refresh, and Static Column Mode

Cycles) (Ta=0--70°C, Voo =5V £10%, Vss =0V, unless otherwise noted, See notes 12, 13}

Lirnits
Symbol Parameter , M5M44258B-7 | M5M44258B-8 | M5M44258B-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
troD Delay time, BAS low to TS low {Note 14) 20 50 25 60 25 75 ns
t crRP Delay time, CS high 1o BAS low (Note 15) 10 10 10 ns
t PN CS high pulse width 10 10 10 ns
trAD Column address delay time from RAS low (Note 16) 15 35 20 40 20 50 ns
tasa Row address setup time befare RAS low 0 0 0 ns
tasc Column address setup time before TS low or W low 0 0 0 ns
t Ak Row address hold time after RAS low 10 15 15 ns
tcakr Column address hold time atter CS low or W low 15 20 20 ns
iy Transition ume {Note 17) 3 50 3 50 3 50 ns

Note 12 The timing reguirements are assumed t1 = Bns
13 VW imen) @nd V) {max) are reference levels for measuring timing of input signals
14 1acDimax) s specified as a reference point only, If trep 15 less than taCD (max. 36Cess time 1S trac I 1rep 15 greater than tRED (max). 8CCESS time is controlied by
exclusively tcac  tACD (min) 15 spectfied 35 tRp (mnk = TRAH{min) + 217 + TASCImin)
15 tgRp requirement is applicable for all RAS/TS cycles
16 tpapimax 's specthied as a reference point onty 1f trap 2 1RAD (max). 86CEss 1Me 15 assumed by 1caa for read cycle
17 17 1s measured between Vi (min) and Vi1 (max)
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Read and Refresh Cycles

Limits
Symbol Parameter M5M44258B-7 | M5M44258B-8 | M5M44258B-10 Unit
Min Max Min Max Min Max
tpe Read cycle time 140 160 190 ns
tRas RAS low pulse width 70 10000 80 10000 100 10000 ns
tes T% low pulse width 20 10000 20 10000 25 10000 ns
tosu T3S hold time after RAS low 70 80 100 ns
tRsH RAS hotd tme after S low 20 20 25 ns
tres Read setup time befare TS low 0 0 0 ns
troH Read hold time after CS high {Note 18) 0 0 0 ns
trrH Read hold time after RAS high (Note 18} 10 10 10 ns
tRaL Column address to RAS setup tme 35 40 50 ns
taH Column address hold time after RAS high 10 10 10 ns
trec Precharge to CS active time 0 0 0 ns
th(cLoe) | OE hoid time after TS low 20 20 25 ns
th(rLoe) | OF hold tme after RAS low 70 80 100 ns
tooEL Delay nme, Data to OE low 0 0 0 ns
L OEHD Delay time, OE high to Data 15 15 20 ns
theoecH) | T8 hold ume after OF low 20 20 25 ns
th {OERH) RAS hald time after OE low 20 20 25 ns
Note 18 Either treH Of trri Must be satisfied for a read cycle
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M442588-7 | M5M44258B-8 | M5M44258B-10 Ut
Min Max Min Max Min Max

twe Write cycle time j 140 160 190 ns
tRas RAS low pulse width 70 | 10000 80 | 10000 100 | 10000 ns
tes €S low pulse width 20 10000 20 10000 25 10000 ns
teosm TS hold ume after RAS low 70 80 100 ns
tAsH RAS hold time after C5 low 20 20 25 ns
towL €S hold ume after write low 20 20 25 ns
LRwL RAS hold time after write low 20 20 25 ns
twh Write command hold time for output disable 0 0 0 ns
twes Write setup time before T3 low {Note 20) 0 0 0 ns
Twon Write hold time after TS low 15 . 15 20 ns
taH Column address hold tme after RAS high 10 10 10 ns
twp Write pulse width 15 15 20 ns
1ps Data setup time 0 0 0 ns
Tpn Data hold ume after CS low 15 15 20 ns
t oEHD Detay tme, OE high to Data 15 15 20 ns
th (WOE) OF hold time after write low 15 15 20 ns
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Read-Write and Read-Modify-Write Cycles

Limuts
Symbol Parameter M35M442588-7 | M5M44258B-8 | M5M44258B-10 Unit
Min Max Min Max Min Max

1 rwe Read-wnite/read-modify-write cycle ime (Note 19) 185 205 245 ns
tRpas RAS low pulse width 115 10600 125 10000 155 10000 ns
tes CS low pulse widih 65 10000 65 10000 80 10000 ns
tosh €S hold time after RAS low 115 125 155 ns
LrsH RAS hold time after TS low 65 65 80 ns
tres Read setup time before TS low 0 0 0 ns
t cwo Delay time, CS low to write low {Note 20} a0 a0 50 ns
trwD Delay ime, BAS low 1o write low (Note 20} 30 100 125 ns
towe CS hold time after write low 20 20 25 ns
CRwL RAS hold tme after write low 20 20 25 ns
twe Write pulse width 15 15 20 ns
tps Data setup time 0 ] 0 ns
toH Data hold time after write iow 15 15 20 ns
t awD Delay tme, address to write low (Note 20) 55 60 75 ns
th(cLoe)| OF hold time after CS low 20 20 25 ns
th(rioe) | OF hold time atter RAS low 70 80 100 ns
tpoeL Delay time, Data to OE low 0 0 0 ns
t oEHD Delay time, OF high to Data 15 15 20 ns
Uh (woE) OF hold time after write low 15 15 20 ns

Note 19 1awc 15 specified 25 tAWC (min) = TRACImax) * TOEHD (min) * TRWLimin} + tRP{min) * 417
20 twes. IowD. tRwD and tawp are specified as reference points only If twes 2 twesiming the cycle s an early wiite cycle and the DQ pins will remain high
impedance throughout the entire cycle If towp 2 tewD Imin), 1AWD 2 TAWDImin 21d tAWD 2 tawbimin) , the cvcle is a read-modify-wnite cycle and the DO
will contain the data read from the selected address 1f neither of the above conditions 1s satisfied, the condition of the DQ {at access time and unt! €& or DE
goes back 10 Vi) is indeterminate

Static Column Mode Cycle {Read, Early Write, Read-Write, Read-Modify-Write Cycles)

Limits
Symbol Parameter M35M44258B-7 | M5M44258B-8 | M5M44258B-10 Uit
Min Max Min Max Min Max
trsc SC read cycle time 40 45 55 ns
twse SC write cycle ume 40 . 45 55 ns
trwsc SC R/, R/M/W, cycle time 90 95 115 ns
tRas RAS low pulse width 110 | 50000 125 | 50000 155 50000 ns
1os TS low pulse width 20 10000 20 10000 25 10000 ns
top CS high pulse width 10 10 10 ns
tRsw Delay time, RAS to 2nd Write low 80 90 110 ns
tw Write invalid time 10 10 10 ns
tewH Column address hold time to previous W low 65 70 85 ns
twH Write command hold time for output disable [+] 0 0 ns
T AoH Data hold ume from address change 10 10 10 ns
t wap Delay time write to address change {Note 21} 20 30 20 30 25 35 ns
T RsH RAS hold time after CS low 20 20 25 ns
th (wHoe)| OF hold ume after write high 45 50 60 ns
Note 21 twaD(max) 's SPecified as a reference pont only If twap = WAD imax}. 3CCESS ime 1$ assumed by teaa
CS before RAS Refresh Cycle (note 221
Limits
Symbol Parameter M5M442588-7 | M5M44258B-8 | M5M44258B-10 Unit
Min Max Min Max Min Max

tosm 5 setup ume for TS before RAS refresh 10 10 10 ns
teHR T5 hold time for TS before RAS refresh 15 15 20 ns
tapc Precharge to CS active ime 0 1] 0 ns

Note 22 Eight or more TS before RAS cycles instead of aight RAS cycles are necessary for proper operation of TS before RAS refresh mode
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Timing Diagrams (ot 23

Read Cycle
tre
tRop
1ras
- v —— '
mas & / \
tesm e t AP
Lcap tes ii)pc torp
Vip — y Y
tasr| | tRan topn
1Rap TRaL tay tasn
Vig — TR
S I i
tres trew tRew

W Vin — COOOOOOOXNQ COQOOOBOX XX XXX

Y - SEEROS RO
DQ4~DQs Vi — K -~ {"0"'.""'0"‘0"""'."

v SR DA

tcac torF
oLz
!(1'0%1;’)327 ::': : H-Z : {%_ DATA VALID \f Hi-Z
CAA
Trac e tars
tpoeL toea -.-—.|T(2?Ho
th (oecH) AR TN AAT AT
o V- R R | XXX
L B . NN
th(cLoE)
th (RLOE)

Nots 23 Indicates the irwalid output.
Vidimim £ VIN £ Vinmax) of Vitmin $ ViN € ViLim
m Indicatss the invalid cutput




MITSUBISHI LSis

M5M442588BP, J, L-7, -8, -10

STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Write Cycle (Early write)

two

—
ViH

)
>
@

Vi —

tcrp

tRas

tosu

1reD

tRsH

tcs

(2]
4]

Tasr

traD

r—itcnp

T han

tase | toan

tasn

]
ViH — N v \ £
R
twi

twes tweH
_ vm— XX XXX TR
W “ Wn‘mm’ o KR AR

tps toH
0Q1~D0s VM — T TIN TOTIIAX TR Y
ONUTS) vy, — DATA vALID RULLLRER “ o ’n’»’m SO
DQ1~DQy Von —

(QUTPUTS) o —

Hi-Z2

i — D N TN
B = 0K 20’0 B "‘o!o‘m‘o’o‘o’o‘o’o“ N .0’0’020‘0’0‘20‘000’00» B ERNRKS
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Write Cycle (Delayed Write)

twe
tRas
o ViH —_— X tCSH ‘s
RAS |, _ . \ / i
toap Lrcp tasH thp
tos 1rPe fesft o
- Vig — r
TS Vi — Z §§
task | | traw tan tagh
no~ns T ROW m COLUMN R ROW
ViL — | ADORESS ADDRESS ADDRESS
t RAD tros towL tReH
! tasc tRwL t RRH
twp
— Vin — p'R
" - N/ R
tweH
tBi {pH
DQ~DQs Vig — ’V‘V.VoV‘V’V’Y‘V070707070707.V‘V’V‘V’V".V’Y.V’Y‘V.V‘V‘V.V’ . % 1 X .""v"‘""'v.'.'.v""' '.‘,0'0'
S v LR Ry o 1 Moo R dtons
toLz
~DQy YoH — v
(DOQUITPL?TQS) v:,_ — -z {\/_22 > Rz
tdis (0E) ] th(woe)
toemp
Vin == XXX XXXXAOOCOOOCOOOOOOOO XX XXX OOAOOOCOOOOOOON)

T — RN RIS
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Read-Write, Read-Modify-Write Cycle

trwo
tRas
_ v — X Lesh
RAS il — \ Z R
tore trco tRsH tRp
l‘_. tos <D;|Pc ! LcRp
N x 1
Vi —
trap
tasm | | tran tawp toan tasn
Ag~Ag Vin = ROW m COLUMN v 8 ROW
viL — ADDRESS ADDRESS ADDRESS
tros Tewn towL tRgcH
tRwL TRRH
twe
- 0 XXX “ 0““ “N 3 000' 0'0'0'
Y- o‘m’om XSO \ / R
tawD
108 jun| fatOH
~ ViH — ' YV
it~ R
tcac
tcaa
v toLz
- oH —
?(?JTPSTQS‘)VO - ez v@\?ﬁ&%} Hi-Z
- 1 Rac 1
t
tooeL tho(?u.oe) ”tlet(gz:.D fhwoe
— Vin — 0'0 0 "“'0 X0 NN O
o —M‘ ’A’mo SO RURRRK KNSR
th(rLoE)
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RAS-only Refresh Cycle
Ire
LRas
I Vi — I y R
RES \ / \
trp
teore t RAPC ! gre
Vi —
=R &
Vi —
tasr tRan 1 ASA|
Ao~ Ag Vin — ROW ROW
Vip — ADDRESS ADDRESS
_ Vin — V’V’V"‘V’Y.V.V’V’Y’Y."V'V.V’V’V.V’V.'.V"'Y‘V V’Y’V Y’V".V.V."V‘V’V'V’Y‘V’VV."Y"‘V’V"’V.Y".V.V".V'V \/ V.V V.V V’V’V’V.V."V’V‘V.V’V.V.V.V.
N — R R R R RSB

a1~ bae Y — TR X T YT XX e O Te,
s v, — XXX
Da1~Das VoM T HZ

{OUTPUTS) Vo —

= T Xy T Ty Y XX OO XXX XYY OO XX
O — R R R RN
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Hidden Refresh Cycle (Read) ot 24)

Ag—Ag

=

DQ1—DQy
{INPUTS)

DQ:1—DQq
(OUTPUTS)

VoH —

VoL —

Vin — 0““ NO OO'N"N'
BOEABBORARENAAKA?

tre tRe
tras tras
E— 5
S Z Stg, [ trp \\
frp
tere troo tasH tenn
tRap
t ASRled tRAH tRAL LM tash
ROW COLUMN 0 'N'NN"NN" OO0 ROW
m-ﬁ\mss 5@1 ADDRESS m‘o.m’o’ofufo’o’m0‘0’0‘0.0 ‘0’0‘00;’0 " ADDRESS
URgs ___ltRRH
OO “ 0“
RN
- EROTTD
W -2 HATRNOK m
Loac
toaa torF
tez
Hi-Z DATA VALID ,L Hi-Z
trac tdis (0EY
toop, foea t oeHD
th(oerH)

R
om‘" XXX

’V

Note 24. 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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CS Before RAS Refresh Cycle

lac tro
trp thas tras

_ Vig — + .

AAS ViL — —/ \ Z trp \ 7 L
i_R)PG tap
t osm tchR tapo tchA tcrp
tesr
o Vi — '/" / 3 f_ E—
ViL — x
topn) 1

_ Viy — ‘v.v"‘v.V’V’V.'.V’V.V.V’V.V‘V’V‘V.V.V.Y".V.V’VOV.VOY.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
e — R R BRSNS

R o — \AAAAAAAAANAAAAANAAANANANANAANANNNANANAAAAAANNNANNANANNANNNANNNNNNANNNANNANANNNNNNNS
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M5M442588BP, J,L-7, -8, -10

STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Static Column Mode Read Cycle
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Static Column Mode Write Cycle (Early Write)
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT) DYNAMIC RAM

Static Column Mode Write Cycle (Delayed Write)
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MITSUBISHI LSIs

M5M442588BP, J, L-7, -8, -10

STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Static Column Mode Read-Write, Read-Modify-Write Cycle
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Static Column Mode Read-Write Mixed Cycle
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