WITSURISH! LSS

MSM44258BP,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 CMQS process, and
s 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 CS befare RAS refresh mode are avail-

able.
FEATURES
RAS TS |Address| OF Cycle Power
g3 pame access | access | access | access time | dissipa-
time time time time tion
{max. nsliimax. nsitmax nsi{max. nsl{run nstltyp mW)
M5M442588-7 i 70 20 35 20 140 230
M5M44258B-8 80 20 40 20 160 200
M5m44258B- 10 100 25 50 25 190 175
i

® H:gh performance CMOS technology

® Standard 20 pin DIP, 26 pin SQJ, 20 pin ZIP
® Single 5V+10% supply

® | ow stand-by power dissipation

275mW (max) .. ......... .. CMOS Input level

® Low operating power dissipation
M5M442588P, J, L-7

M5M442588BP, J, L-8 ..... ... ... 385mW (max)
M5M442588P, J, L-10. . ... ... .. 330mW {max)
® Al inputs, outputs TTL compatible and low capacitance
® Tri-state unlatched output
® 512 refresh cycles/8ms
® Early write mode and OE contro! output buffer imped-
ance
® Read-Modify-write, WA_S—-only refresh, Static column

mode capabilities
® CS before RAS refresh mode capability
CS controtted output allows hidden refresh
® Wide RAS pulse width for Static
columnmede. . ................

APPLICATION

Main memory unit for computers, Microcomputer memory,

Refresh memory for CRT

........... 440mW (max)

50us (max)

PIN CONFIGURATION (TOP VIEW)
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M5M44258BP, J,L-7, -8, -10

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

FUNCTION
The MB5M442588P, J, L provide, in addition to normal read,
write, and read-modify-write operations, a number of other
functions, e.g., static column mode, RAS-only refresh, and
delayed-write. The input conditions for each are shown in
Table 1.

Table 1 Input conditions for each mode

o ) Inputs Input/Qutput et
peration — —— — efresh Remark
| RAS [ s | w OE aow | Somn input Output
| Read ACT ACT NAC ACT APD APD OPN VLD YES
| Write (Early write) ACT ACT ACT ONC APD APD VLD OPN YES Note
Read-Modify-write ACT ACT ACT ACT APD APD VLD VLD YES
RAS-only refresh ACT NAC ONC DNC APD DNC DNC OPN YES
[ rioden refresh ACT ACT | DNC ACT APD DNC OPN VLD YES
| CSbefore RAS refresh ACT ACT | DNC DNC DNC DNC DNC OPN YES
Standby NAC DNC ONGC DNC DNC DNC DNC OPN NO
Necte ACT active, NAC. nonactive, DNC don't care, VI D valid, APD. applied, OPN open
Static column mode is identical except early write
BLOCK DIAGRAM
. - . Vee (5V)
CHIP SELECT INPUT  ©T§ CLOCK GENERATOR
ROW ADDRESS RAS CIRCUIT v
STROBE INPUT ss(0V)
WRITE CONTROL W lq)“——l
INPUT I
zg
| Ag~ Ag ;E e
— et w
] I COLUMN DECODER 32
_________ L DQ,
SENSE REFRESH o
Ag - AMPLIFIER & 1/0 CONTROL A Qz{ pATA
A, 2§ ’—‘ D03 | INPUTS/OUTPUTS
Az 25 « | L - DQs
oo w B, 2
Az G, gl ~Qw
ADDRESS INPUTS < A, 28a~1 o1 MEMORY CELL > 35; .
Ac z & as | 8 (1,048,576 BITS) ga
[
Ag < 2|
Az « ,
! OE OUTPUT ENABLE
Asg INPUT
N
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M5M44258BP, J,L-7, -8, -10

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vae Supply voltage —-1~7 Vv
v Input voltage T With respect to Vs -1~7 v
T;* Qutput voltage T —-1~7 v
‘lc‘“ Output current - S0 mA
—’Pd“ Power dissipation - Ta=25C 1000 mw
Tapr Operating temperature 0—~70 *C
’_T:;lg Storage temperature —65~150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, unless otherwise noted ) {Note 1)

Limits .
Symibol Parameter Min Nom Max Unit
Voo Supply voltage - 4.5 -] 5.5 v
Vg Supply voltage 0 0 0 v
Vin High-level input voltage, all inputs - 2.4 6.5 v
ViL - Low-tevel input voltage, all inputs -1.0 0.8 \

Note 1 All voltage values are with respect 10 Vgg

ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vcc=5V+10%, Vss =0V, unless otherwise noted ) (Note 2)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
VoH High-level output voltage loH = —5mA 2.4 Vee v
Voo Low-tevel output voltage loL=4.2mA 0 0.4 v
loz Off-state output current Q floating OV=Voyr £5.5V —10 10 rA
Iy Input current OV =V $6.5V, Other inputs pins =0V —10 10 uA
“[msmaazsee-7 [ 80
Average supply current from Vec, RAS, CS cycling
lcer(av) operating (Note 3, 4) _MiM_“isiB;.s__ tRC = LwG = min, output open 70 mA
M5M442588-10 60
\ A I tom v b (Nt 6 RAS =CS=V\4. output open ? A
el c t , St -by t — = — m
Cl2(AV) verage supply current from V¢, stand-by {Note 6) RAS =085 =0E =2 Vcg-0.5V, output open 0.5
M5M442588-7 ARS o S5 v 80
Average supply current from Ve, — cychng, =VIM
lcatav) refresfgung {Note 3) M5M442588- 8 - 70 mA
TRC ™™ min, output open
M5M442588-10 60
A | trom V. MSMA42585:7 | 55 betore RAS refresh cyci 80
verage supply current from Ve, ore refresh cycling
1CC6{aV) | TS before RAS refresh mode | M5M44258B-8 TaG = min, output open 70 mA
(Note 3) M5M44258B-10 ) 60
M5M442588-7 RES=v Col o4 . 70
3 Average supply current from Ve, N = V)L, Column address cycling
feercav) Static Column mode (Note 3, 4) _M“EB.,BAB_ twsc, TRse = min, output open 60 mA
M5M44258B-10 ) 50

Note 2. Current fiowing into an iC is positive, out 1s negative
3 Iccuavy. lecatavy. lecstavy and fecriay) are dependent on cycle rate, maximum current is measured at the fastest cycle rate
4. Iceitay) and Iccziay) are dependent on output loading. Specified values are abtained with the output open

CAPACITANCE (Ta=0~70°C, Voc=5V10%, Vss=0V, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Ci:a) Input capacitance, address inputs (Ncte 5} 5 pF
C)(5E) Input capacitance, OF input viy 7 pF
C) (W) Input capacitance, write control input iTVss 7 pF
. - — f=1MHz
Ci(RAS) Input capacitance, RAS input 7 pF
— Vi=25mVrms
Ci(E8) Input capacitance, CS input 7 pF
Ci/o Input/Output capacitance. data ports 7 pF

Note &: Cya) of ZIP is 6pF (max).
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M5M44258BP, J,L-7, -8, -10

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

SWITCHING cHARAcTERlsTICS {Ta=0~70°C, \/Qé =5V +10%, Vss =0V, unless otherwise noted) {(Note 6]

Limits
Symbol Parameter M5M442588-7 | M5M44258B-8 | M5M44258B-10 uni-
Min Max Min Max Min _W~

I CAC Access time from TS (Note 7, 8) 20 20 25 ns
tEAC Access time from RAS (Note 7,9) 10 80 100 ns
Lcaa Column Address access time (Note 7, 10} 35 40 50 ns

1 CEA Access time from OE : (Note 7) 20 20 25 ns

t PwA Access time from previaus W low {Note 7} 65 70 85 ns
twra Access time iromwmgh {Note 7} 35 40 50 ns
Mt"“__z Output low impedance time from TS low - {Nate 7) 5 5 5 ns
~l—z FF Output disable time after CS high ’ (Note 11) 0 20 0 20 0 25 ns
[ {ais (og) | Ovutput disable time after OF high (Note 11) 0 20 0 20 0 25 ns

Nae B An initial pause of 500us s reguired after power-up followed by any 8 RAS or RAS/CS cycles before proper device operation is achieved
Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CS cycles are required after prolonged periods of RAT inactivity before proper cevice
operation is achieved.
7. Measured with a load circuit equivalent to 2TTL loads and 100pF
Assume that tacp 2 1RCOImaxt: tRAD £ tRAD (M}

=+

9: Assume that tRCD SIRCDImax]. tRAD € tRAD(mm). |f tACO OF TAAD IS greater than trepimax) Of tRADIMax) then tRac will increase by the amount that trep
of tRAD exceeds LRCD(max) O TRAD{max)
10: Assume that 1rcD — 1RAD £ ICAAMax] — 1CACImax) and IRCD 2 TRCO(max).
11 tOFF (max) 3nd T0is(OE) max) define the time at wh ch the output achieves the high impedance state llguT < |*10uAl)and are not reference to Vol imin) © VOL (max)-

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

Cycles) (Ta=0~70"C, Ve =5V 10%, Vss =0V, unless otherwise noted. See notes 12, 13)

Limits
Symbol Parameter M5M44258B-7 | M5M44258B8-8 | M5M44258B-10 Unit
Mirt Max Min Max Min Max

LREF Refresh cycle time 8 8 8 ms
TRp RAS high pulse width 60 70 80 ns
“ACD Delay time, RAS low to TS low ' (Note 14} | 20 50 25 60 25 75 ns
" CRP Delay time, CS high to RAS low (Note 15} 10 10 10 ns
T PN TS high pulse width 10 10 10 ns
T RAD Column address delay time from RAS low (Note 16) 15 35 20 40 20 50 ns
T asR Row address setup time before RAS low o] 0 0 ns
' ASG Column address setup time before C5 low or W low a 0 0 ns
' Ramd Row address hold time after RAS low 10 15 15 ns
‘cad Column address hold time after TS low or W low 15 20 20 ns
tr Transition time (Note 17) 3 50 3 50 3 50 ns

Naote 12: The timing requirements are assumed t1 = 5ns
13: ViH (mint 8nd V)L imax) are reference levels tor measuring nming of input signals
14: tReE (max) ‘s specified as a reference paint only. If trep 15 less than trep (maxi . access time is trac. f trep 15 greater than 1RCp fmax). access time is controlled by
exclusively tTcac. RCD (min) 1S specitied as tREprnt = TRAHImIN) + 2T + tASC(min),
16 tcap requirement is applcable for all RAS/CS cycles
16: trapmax) s specified as a reference point only If 1gap 2 1R AD {max). 3CCess time is assumed by tcaa for read cycle
17: 11 1s measured between ViH min) 30d VL max)
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M5M44258BP, J,L.7, -1, -10

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

Read and Refresh Cycles

Limits
Symbol Parameter M5M442588-7 | M5M44258B-8 | M5M44258B-10 Unit
Min Max Min Max Min Max ;
Lae Read cycle time T 140 160 190 I ns
Tras TAS law pulse width T 70 | 10000 | 80 | 18000 | 100 [ 10000 ns
teg TT low pulse width 20 10000 20 10000 25 10000 ns
teom TS hold time after RAS low ) 70 80 100 ns
TRen AAS hold time after CS low - ' 20 20 25 ns
Trce Read setup time before CS low 0 0 0 ns
—_I.Fl—()H Read hold time after CS high (Note 18) 0 0 0 ns
takrH Read hold time after RAS high (Note 18} 10 10 10 ns
traL . Column address to RAS setup time 35 40 50 ns
L™ Column address hold time after RAS high 10 10 10 ns
tpeC Precharge to TS active time 0 0 0 ns
tn(cLoe) | OE hold time after CS tow 20 20 25 ns
ta(rLoE) | OE hold time after RAS low 70 80 100 ns
toceL Delay time, Data to OF low 0 0 0 ns
toERD Delay time, OE high to Data 15 15 20 ns
taoecH) | TS hoid time after OF low 20 20 25 ns
tnoerm) | RAS hold time after OF low 20 20 25 ns
Note '8 Either tgep OF trrn Must be satistied for a read cyce
Write Cycle (Early Write and Delayed Write)
Limits
Symbol Parameter M5M44258B-7 | M5M44258B-8 | M5M442588- 10 Unit
Min Max Min Max Min Max
two Write cycle time 140 160 190 ns
taas RAS low pulse width 70 10000 80 10000 100 10000 ns
tas TS low pulse width 20 10000 20 10000 25 10000 ns
tosw TS hold time after RAS low 70 80 100 ns
tagH FAS hold time after CS low 20 20 25 ns
tawe CS hold time after write low ' 20 20 25 ns
tawl RAS hold ume after write low 20 20 25 ns
tan Write command hold time for output disable o] 1] 0 ns
taus Write setup time before TS low (Nate 20) 0 0 0 ns
twon Write hold ume after CS low 15 15 20 ns
tan Column address hold time after RAS high 10 10 10 ns
twe Write pulse width 15 15 20 ns
ths Data setup time 0 0 1} ns
ton Data hold time after T3 low 15 15 20 ns
toemo 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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M5M44258BP, J,L-7, -4, -1
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M44258B-7 | M5M44258B-8 | M5M44258B-10 unit
Min Max Min Max Min Max

lawe Read-write/read-modify-write cycle time (Note 19} 185 205 245 ns
1Ras RAS low pulse width, 15 10000 125 10000 155 10000 ns
1cs CS low pulse width 65 10000 65 10000 80 10000 ns
TosH CS hold time after RAS low 115 125 155 ns
1 ASH RAS hold time after CS low T 65 65 80 ns
1 Ros Read setup time before TS low 0 0 0 ns
[ cwo Delay time, C5 low to write low (Noe20) | 40 40 50 ns
_:;WD Delay time, RAS low to write low {Note 20} 90 100 125 ns
_-‘-5WL CS 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 15 20 ns
19s Data setup time 0 Q 0 ns
U on Data hold time after write low 15 15 20 ns
t awD Delay time, address to write low {Note 20} 55 60 75 ns
th(cLoe)| OF hold time after CS low - 20 20 25 ns
thipLoe) | OF hold time after RAS low 70 80 100 ns
UnoEL Delay time, Data to OE low 0 0 0 s
{ DEHD Delay time, OF high to Data 15 15 20 ns
th(woe) | OF hotd time after write low 15 15 20 ns

Noe 19 tawc is specified as tAwc imint = tRAC Imax) * 1OEHD fmin) * TAWL (min) * tAP{min} *+ 4t7

20: twes. towo. tawp and tawp are specified as reference points only. If twcs 2 twesimin) the cycle is an early write cycle and the DQ pins will remain high
impedance throughout the entire cycle. 1 towp 2 tewDimin), tAWD 2 TRWDImin} and tAWD 2 tawD(min} , the cycle is a read-modity-write cycle and the D1
will contain the data read from the selected address 1f neither of the above conditions is satisfied, the condition of the DQ (at access time and until TS or OE

goes back to V) is indeterminate

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

Limits
Symbol Parameter M5M44258B-7 | M5M44258B-8 | M5M44258B-10 Unit
Min Max Min Max Min Max
trsc SC read cycle time 40 45 55 ns
twsc SC write cycle ime a0 45 55 ns
tRwsc SC R/W, R/M/W, cycle time 90 95 115 ns
Tras RAS low pulse width T 110 | 50000 | 125 | 50000 | 155 | 50000 ns
tes CS low pulse width 20 10000 20 10000 25 10000 ns
tep CS high pulse width 10 10 10 ns
tasw Delay time, RAS to 2nd Write low 80 90 110 ns
[t Write invalid time 10 10 10 ns
Column address hold time to previous W low 65 70 85 ns
Write command hold time tor output disable 0 0 0 ns
Oata hold time from address change 10 10 10 ns
Delay time write to address change (Note 21} 20 30 20 30 25 35 ns
TRHs5H HAS hotd time after CS low 20 20 25 ns
_K;,_( whoe)| OF hold time after write high T 45 50 60 ns
Note 21 twap (max) is specified as a reference point only. If twap 2 twAD (max). 6CeSs time is assumed by tcaa
CS before RAS Refresh Cycle (o 22)
Limits
Symbol Parameter M5M44258B8-7 | M5M44258B-8 | M5M44258B8-10 Unit
Min Max Min Max Min Max
tesa CS setup time for CS before RAS refresh 10 10 10 ns
tomR S hold time for CS before RAS refresh 15 15 20 ns
trpc Precharge to TS active time 0 [¢ 0 ns

Note 22: Eight or more CS before RAS cycles instead of eignt RAS cycles are necessary for proper operation of €S before RAS refresh mode.

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

Timing Diagrams vote 23)

Read Cycle
tRo
' Reo
o lras
e vin —— X
RES \ 1] \
TrsH tre
tosn R
’l‘c_mi = tes L_R:C tcRp!
_ r
o BT A
t_ﬂ tRaH tcen
tRap traL l—i'; tasm
ViH — ROW COLUMN ROW
fomhe _m_ ApDRESS ) ADDRESS ADDRESS
tros trom tRRH
W Vi — OOOOOOCGO XX LOOOOCKXXXXX X
Y - SRS e
DQ;~DQg VH — X . ] COLCCOEECRes
s~ B p & RN
tcac torr
ez
?O(JLIYLL?TCS)? :Z: : Hi-Z : { [ DaTA vaLD > Hi-z
CAA
{nac +lr<-tdis (0E)
tooeL toea oerp
thoech) R AR AR RRATRRTT
_ Vin — (RROOOOOOOXKNO0 T " BOOCOOOOOOXX XX
RS e LRSS
th(cLoE)
th(rLoE)
o m \I;'S'ﬁ::’s;s’::vagns::zjor ViLimin) £ Vin £ ViLimax)
W Indicates the invalid output.
e e
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MSM44258BP, J,L -7, -, -10

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

Write Cycle (Early write)

twe

tRAS

=
ViH \ tosH Z 3
AAS \
R Vi —

tcap taco trsH trp

1
Les 5 r—) terp
|
o Vi —
Ts Z
Vie = tRAO

t
Lasal [ traw Asq | lcaw sl
T
Vin — ROW COLUMN ROW
Ag ~ Ag Vil — ADDRESS ADDRESS ADDRESS

twh
H
twes twen
N VIH — /’."vo""""""v.v.v."""""V"" \/
W = N
tos tpH
D1~ D04 Vi — XX XR XK KRR RTINS
TS v, — O OSIGYRAIUNK
0Q1~DQqs Von — Hi.Z

(CUTPUTS) v —

i = R X X X K XX XXX XXX
I ottt
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M5M44258BP, J,L-7, -8, - 10
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STATIC COLUMN MODE 1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

Write Cycle {Delayed Write)

Twe
tRas

Vi —— s —\

REE N 2 \
Leae treo TrsH tre

; T tes T tow

4 \ /
tasr | [tRan _-_IAH tasm

Vin —

S S KD ot
t RAD tracs towL trewn
T [ tasc TawL tARH
twp
. Vig — p'
v Vi — 7[ W@
Twen
tgi toH
DQ1~Das Vi1 — X000 XYXHX XXX @_ A vaLD |
R o vave
toz
-.DQq YOH —

?ocz:rvt?g) VoL — A Zﬁ//‘> Hi-Z

tdis (oE)

fer-an

toeHD

jtmwoa

v — TR X XXX XRR G XXX TTTINR
R RS AR
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M5M442S88BP, J,L-7, -3, -10

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

Read-Write, Read-Modify-Write Cycle

ViH
RAS
Vie
_ ViH
CSs
ViL
ViK
Ag—~ Ag
Vie
Vin
W
ViL
DQ;~DQq ViH
(INPUTS) Vig
DQj--DQyg VOH

1OUTPUTS) o

Vin

ViL

Tawe
tras
— tesu |
\ /N
Lorp taco tasu Lre
F—, tes tapc o t orp
et t tcan t
tasr | | traw AWD Wulala! ASA
ROW
TR s XN S N o
tres towp towL tRCH
tRwL LARH
twe
R NS XRRE
1awp
108 pes | tOH
z—f VALID
tcac
lcaa
tolz
R
taa
i . toea lestdis(or ) th (woe)
DOEL th(CLOE) |t oemp ‘__1
(XXX XOOOOOOOOOK 0.0’0’0.0.0‘0.0’0.0.0‘0 0’0’0’0.0’0‘0’%;
m SGXXEN / NN

th(RLOE)
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M5M44258BP, J, L., - it, .10

1048576-BIT(262144-WORD BY 4-BIT)DYNAMIC RAM

RAS-only Refresh Cycle

2
o

Ag--Ag

=l

D01~DQe VN T X
{INPUTS) Vi — A’A’A‘

DO, DQg YOH T

Vin

Vie

tre

tras
_ \ / \
trp
tcrp
lcnpr. Lreg]
1 tasm
ASR 1 RAH ._.l
ROW

~ SR

ADDRESS

ROW
ADDRESS

ViH — ’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.V‘
1 AN 000010900008990%9%55555 955595599 KURANNLNRNS

S

VANAAS
0.0.0’0.0

e

R

.V
BB

R
R

R

’V.V'V.V.V
i

XTI

{OUTPUTS) v —

Vi

Vin — '"’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’VOV.V.V‘V’V.V.V’V.V’V.V’V.V‘V".V’""VV
— RN
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M5M44258BP, J,L-7,-8,-10

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

Hidden Refresh Cycle (Read) iNote 24)

T
ol

Ag~Ag

s/

DQ1~0Qq
{INPUTS)

DQ1--0Qq
{(OUTPUTS)

lag lac
tRas tRas
Vih — 3 y
Vi — S / S / tre \
trp
tore tRep tRsH toun
Vih — /
Vie — W
trao
tashie.] [L5AH tRaL RELY —ole-tasr
Vin — ROW COLUMN OCOOXXOOOOOOOCOOOOOONKX) ROW
o~ TR MO 1| v | R emmmoe SN, s
tres ____It -~
Vin —
. — RN
Vi — | XTI
o Ry (R
Lcac
tcaa Lorr
torz
VoHn — . \ )
Hi-Z DATA VALID > Hiz

Voo —

tRac tdis (o)

tpoer ,  loEa 1 oero

th (OERH)

Ve = OOOOOOOXXXY

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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VIR S

MSM44258BP, J,L-7, -0, -1D

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

CS 8efore RAS Refresh Cycle

tre tre
trp ! Ras taas
¥ X
—— Vin —
RES L — _/ \ ,Z - 4 \_
tRPC 1Re
tcsh towm tapc tonn tcre
Vin — 7
c3 L
vie —_/ tepn| ' ' I
o~ Vin — ".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‘Vov’V‘V’V
e — R R R XXX X SRR
- vin: — OO00OCOOCOOGOOAOOOGOOCOOAOOAOAONON XXX XXX
T — R R RN
- Von —
reaTs! v, —
. 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’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 \/
o = R XSS
MITSUBISHI
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MITSUBISHI LSlis

M5M442S8BP, J,L-7, -8, -10

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

Static Column Mode Read Cycle

tRas
—
e Vi — J X
RAS \ /
viL — K J \_
tesH t rp
tore trep tee tRsH tcrp
tes tes
—— ViR —
I /N /
ViL —
tasn trao
taan tasc tRsc tRaL 1 ash
Y 'r
Vin — ROW
Ay~Ag COLUMN-1 COLUMN-2 X Row
Vi — ADDRESS ] y COLUMN-3 ADDRESS
I
tRcH
lacs tacH tﬁfij 1 RAH
L ViH —
w
Vi —
DQ1~DQq YH —
(IN'PUTS)‘ viL — Hi-z {
toac t GAA tore toac
e
caa tacH tcaa
e it OFF
tez I
DQ1~D0, YOH Hi-Z DATA DATA | .
(OUTPUTS}) VoL — VALID-1 VALID-2 # b2 —
tRac tdis(0E)
toea toeHD
e Vin — “N 00
CE (XX NN 0 NN
ViL — ‘.“... .“ . ‘
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MITSUBISHI LSIs

M5M44258BP, J,L-7,-8,-10

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

Static Column Mode Write Cycle (Early Write)

tras
S |
N Vi =
s \ 1. N
tosH
tcRp taco tee t AsH
[‘_' tes tes
ViH — K
cs V: - \ Z \ /
twsc
. twes| t ash
tASR | RAH L ASClest tasc 7] tcaH ™
Ao~ As ::: :m ADT)ORVZSS w COLUMN-1 COLUMN-2 W ADT)%“E'SS
toan Trwe
twh
twos twH towL ~
_ Vi — twon OO0
! twi || twe
r_‘i{i o tps ton
DQ;~DQ ¥H — DATA ) DATA AXOOOOXXX XX
. SR RO AR
Unsw
DQ1--DQg Yor —

(OUTPUTS) o

Vi —

ViL —

(K KRR KX K X X XXX XX XXX XXX XXX XX R KX K KKRK,
R R X BRI
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WITSUBISH 'S

M5M44258BP, J,L-7, -8, -10

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

Static Column Mode Write Cycle (Delayed Write)

LRp
URas
Lawe
el
——— p'
/N
i Vi — \ J
~AS ViL — —
tes
tere Y rco
o —W i
TS
Vie — |
! Tcan o llask
ash| [ tran ton
| ROW
B CoLumn 2 ADDFESS
Ao-A ADDRESS | 4
T A tasc tRcH
e tRRH
tacs Tweo -
twe -‘\ / i
w V‘H _ W \ / N
w Q%g
Vie = -
1
t t _J DH
[DSJ . —OH | DS

DATA 00 ."
DO, ~DQ V™ T H-Z VAo @E niz i@ Vf‘“m 0’0“’
(INPUTS) Vig —

G

>t Loz
i Hi-Z
D&~ DQq Yo — ez hiz
QuTPUTS) T
s
tdis (0E) N
t y LD'OEL thwoe)
) h (WOE. { 0EHD
PR [e—> toerHo
the OF)
O Vie —
t
th(RLOE) h(WHOE)
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MITSUBISHI LSIs

M5M44258BP, 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

ViH =
RAS

Vie —
_ Vin —
CS

Vie —

Vin =
Ag— Ag

Vi —
— Vi —
w

Vie —
DO"~DO4V‘H -
UNPUTS)

DQ;-NQq Yo —

QUTPLITS
{ )VOL —
. ViK —
OE

Vie —

thcLoe)
_thepioey

th (WHOE)

tRas
TawL
—3\ ] —
NIRLL \
tcRe taco tcs
Towr
W 1 RAD \
tAiFl tRAH Lo tcam tash
ROW N\ 1 ROW
ADDRESS m COLUMN-1 m COLUMN-2 ADDRESS
t
t PWH
CWD Twas —— UAcH
tRwD trRH
twe Twe
e e O A
4 ten ) A
RCS
tos ) tou 0§ [o10H
W ,‘i | iz DATA ; Hiz DATA /‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0
VALID-1 - Y VALID2 INKROOXX
tcac t pwa
Lcaa
toaa
toz
Mz DATA Hi-Z @ DATA iz
VALID-1 VALII)2| b
tRrac | 'wRa
N tdis (oE) . tdis (og)
It 1
[t ooEL] t oerD DOE J—' Toca _Jt oEHD h (WOE)
toEA
NOOOOOOOOOOK
ADAOGRS
W ‘?‘A‘A‘A A A‘A‘A’A‘A A
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MITSUBIS-' L5's

M5M44258BP, J,L-7, -8, -10

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

Static Column Mode Read-Write Mixed Cycle

S Vi =
RAS
Vie —
. Vig — S—
> ViL — St
twac
Loan
A= Vi~ ".v" (XXAX? COLUMMN m COLUMN m COoLUM 0'0'0'0'0‘.""‘0"""" N
AR 45! % " RO A o R
tPwH
tRcs tasc twe
ot ] .
L Vin — X
” Vi — \
L?_S) ton
D0~DQg ViU — N y A (
MDUTS)« " m! Hi-. { r DATA VALID HI-Z jm
 loa Lwra
iz | T AOH Tpwa 7] tAoH
Q- Vou — . T \
[()oum?ros‘» VZL _ —Hiz PaLID HiZ g DATA VALID (W=t z—
toaa “'5221 tdis (og)
t DOEL toea toEHD LpoEL JOEA LoEHD
s XX
Ot
w — / SL DX
thecL _@7’) th(wroe)
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