MITSUBISHI LSIs

‘ ‘ M5M41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

DESCRIPTION
This is a family of 1048576-word by 1-bit dynamic RAMs, | PIN CONFIGURATION (TOP VIEW)
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.essenti'al. DATA INPUT D am J E Vss (OV)
The use of triple-layer polysilicon process combined with WRITE CONTROL E ‘__ll o
silicide technology and a single-transistor dynamic storage INPUT W DATA OUTPUT
cell provide high circuit density at reduced costs, and the o DRESS "as—[3] z 6]~ TABSOLUMN AODRESS
use of dynamic circuitry including sense amplifiers assures NG E ‘é‘ Ejk Ag
low power dissipation. Multiplexed address inputs permit Ao—'E - Ek As
both a reduction in pins and an increase in system densities. 8
iti RAS : ; aooress| A1 —[E] S [@-a
In addition to the RAS-only refresh mode, the hidden lNPUTg % ADDRESS
refresh mode and CAS before RAS refresh mode are Az —[7] Ek As [ \NPUTS
available. . Az 2] 1] s
(5V) Vee E E« Aq
FEATURES
BAS S | Address | Cycle Power Outline 18P4Y (DIP)
Type name access access access time dissipa-
time time time tion
{max. ns) | (max. ns) | {(max. ns) | {min_ns) [ {typ. mW)
5 DATA INPUT D ”E ~ _2_g| Vss (0V)
- 80 20 40 160
MSMA1000A,S-8 60 | 20 WRITE CONTROL 7 _.[7] ] -0 DaTA oUTPUT
P ROW ADDRESS RAS —» + TAS COLUMN ADDRESS
M5M41000At-10 100 25 50 190 175 STROBE |NPES$ RAS E % AS STrose inpUT
NG [a 23] NC
: =z
M5M41000AJ-12 | 120 30 60 220 150 ne 5] E [22] - A9
L =
(=
® High performance CMOS technology Ag ﬁ.E § _T_alk Ag
® Standard 18 pin DIP, 26 pin SOJ, 20 pin ZIP [&
. AppRESS | A “’E 7_7_]” A7
® Single 5V£10% supply INPUTS ADDRESS
tecinati Az ’*E E]* A6 INPUTS
® |Low standby power dissipation v
275mW (Max) . .. ... ..... CMOS Input fevel as —[i7 5] 4s
® Low operating power dissipation (5V) Voe [E 2]+ A
M5M41000AP, J,L-8 . .......... 385mW (Max)
M5M41000AP, J, L-10 . ... ...... 330mW (Max) Outline 26P0J (SOJ)
M5M41000AP, J, L-12 ... ... .... 275mW (Max)
® Unlatched output enables two-dimensional chip selec-
tion and extended page boundary ADDRESS INPUT Ag — _l} 31 Sag CcoLumn aooRess
® Early-write operation gives common 1/O capability DATA OUTPUT Q+ |37 t- STROBE INPUT
® Read-Modify-write, RAS-only-Refresh, Fast-Page-Mode oata U b —F3 L Vs oV
L 2] r- «  WRITE CONTROL
capabilities ROW ADDRESS 75 .77 Z L1~ W neuT
® CAS before RAS refresh mode capability STROBE INPUT -+ @ 31 w~e
. [
® All inputs, output TTL compatible and low capacitance. NC 193 § =
® 512 refresh cycles every 8ms Ao —[111 2 * NO LEAD
v . ADDRESS INPUTS -1 8 .
® CAS controlied output allows hidden refresh A, =[] B L At 1
® Wide RAS low pulse width for :1:5:- r (] Ay
Fast-Page-Mode . ... ............. 100us Max (GViveo 1% gl A, |+ ADDRESS
Ag —[178 -7
ADDRESS INPUTS Fo2 i8]+ A
APPLICATION {A7 - M
Main memory unit for computers, Microcomputer memory, 120f+ As
Refresh memory for CRT
Qutline 20P5L-A(ZIP)
NC: NO CONNECTION
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MITSUBISHI LSIs

M5M4 1000AP, J, L-s, - 10' - 12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

FUNCTION

The M5M41000AP, J, L provide, in addition to normal
read, write, and read-modify-write operations, a number of
other functions, e.g.,, fast-page mode, m-only refresh,
and delayed-write. The input conditions for each are shown
in Table 1.

Table 1 Input conditions for each mode

. Inputs Output Refresh
Operation Tas 55 w o aggfgss Cagg’,g‘ o efresl Remark
Read ACT ACT NAC DNC APD APD VLD YES
Write (Early write) ACT ACT ACT VLD APD APD OPN YES i::;::?:: mode
Read-Modify-write ACT ACT ACT vLD APD APD VLD YES
RAS-only refresh ACT NAC ONC DNC APD ONC OPN YES
Hidden refresh ACT ACT DNC DNC DNC DNC VLD YES
CAS before RAS refresh ACT ACT DNC DNC DNC DNC OPN YES
Standby NAC DNC DNC DNC DNC DNC OPN NO
Note © ACT active, NAC nonactive, DNC. don't care, VLD: valid, APD: applied, OPN: open
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BLOCK DIAGRAM
COLUMN ADDRESS Ve (5V)
STROBE INPUT CAS —1 CLOCK GENERATOR
ROW ADDRESS RAS o | CIRCUIT Vss(0V)
STROBE INPUT
WRITE CONTROL W l
INPUT ” 1
A ot
I 0~ Ag).RAg Lo D DATA INPUT
COLUMN DECODER l &3
»{
Ao SENSE REFRESH
Ay AMPLIFIER & 1/0 CONTROL
A z& — - |
2 = uw )
A3 ) [ Lo 50
Aa P g ! oW Q DATA OUTPUT
o i u
ADDRESS INPUTS < Ag 2 8[Na~) 2 ! MEMORY CELL 55
A £g as | S 1) (1,048,576 BITS) g3
=] t
Aq E g § i
'
Ag ' 1
aa ||
k - — - - —_ -
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MITSUBISHI LSis

M5M41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage —1~-7 A\
Vi Input voltage With respect to Vgs —1~7 \"
Vo Output voltage —1~7 A\
lo Output current 50 mA
Pd Power dissipation Ta=25C 1000 mwW
Topr Operating temperature 070 ) °C
Tstg Storage temperature —65~150 °C

Limits
Symbol Parameter - Unit
Min Nom Max
Vce Supply voltage 4.5 5 5.5 v
Vss Supply voltage 0 [} 0 v
Vi High-level input voltage, all inputs 2.4 6.5 v
ViL Low-level input voltage, all inputs —1.0 0.8 \
Note 1. AH voltage values are with respect to Vss.

RECOMMENDED OPERATING CONDITIONS (Ta=0~70"C. unless otherwise noted ) (Note 1)

ELECTRICAL CHARACTERISTICS (Ta=0~70"C. Vcc =5V £102%. Vss =0V, unless otherwise noted ) (Note 2)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
VoH High-level output voltage fon= —5mA 2.4 Vco v
Vou Low-level output voltage loL=4.2mA 0 0.4 \2
loz Off-state output current Q floating OV =Voyt 5.5V —10 10 HA
1y Input current OVSVINS 6.5, Otherinputpins =0V —10 10 uA
M5M41000A-8 _— A= 70
—————— RAS, CAS cycling
leotav) Averagg supply current from Ve M5M41000A- 10 . 60 mA
operating (Note 3, 4) t rc =t wc = min, output open
M5M41000A-12 50
RAS =CAS =V, output open 2
{cecz Supply current from V¢, standby — mA
RAS=CAS=Vgc—0.5, output open 0.5
M5M41000A-8 —_— — 70
RAS cycling . CAS =V
Icoaav) Averagg supply current from Vee M5M41000A-10 60 mA
refreshing (Note 3) 1 rc = min, output open
M5M41000A-12 50
M5M41000A-8 —_— —_— ) 60
Average supply current from Vce RAS =V,_, CAS = cycling
} - mA
cca(Av) Fast page mode (Note 3, 4) M5M41000A- 10 { pg = min, output open 50
M5M41000A-12 40
- —_ N 70
Average supply current from Vce M5M41000A-8 CAS before RAS refresh cycling
lcce(av) | CAS before RAS refresh mode M5M41000A-10 ) 60 mA
(Note 3) t Rc = min, output open
M5M41000A-12 50
Note 2: Current flowing into an IC is positive, out is negative.
3: Icciiav). lecaiavy. Iccatavy and lecsiav) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: Icciiav) and Iccaiav) are dependent on output loading. Specified values are obtained with the output open.
CAPACITANCE (Ta=0~70°C. Voc =5V £10%. Vgg =0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
Ci(a) Input capacitance, address inputs (Note 4') 5 pF
Ci (D) Input capacitance, data input Vi=Vss 5 pF
Ci(w) Input capacitance, write control input f=1MHz 7 pF
Ci (RAS) Input capacitance, RAS input Vi=25mVrms 7 pF
Cy (CAS) Input capacitance, CAS input 7 pF
Co Output capacitance Vo =Vss. f=1MHz, Vi=25mVrms 7 pF

Note 4°: Cy(ay of ZIP is 8pF (max).
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MITSUBISHI LSis

M5M41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta=0~70°C, Vcc =5V £10%, Vss =0V, unless otherwise noted) {Note 5)

Limits
Symbol - Parameter M5M41000A-8 | M5M41000A-10( M5M41000A-12 Unit
Min Max Min Max Min Max
tcac Access time. from CAS {Note 6, 7) 20 25 30 ns
tRAC Access time from RAS (Note 6, 8} 80 100 120 ns
tcaa Column address access time {Note 6, 9) 40 S0 60 ns
tcpa Access time from CAS precharge {Note 6, 10) 45 55 65 ns
toLz Output low impedance time from TAS low {Note 6} 5 5 5 ns
torF Output disable time after CAS high {Note 11) 0 20 0 25 0 30 ns

Note 5: An initial pause of 500us is required after power-up followed 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.
: Measured with a load circuit equivalent to 2TTL loads and 100pF.
Assume that tRCD(max) & TRCD and tRAD(max) 2 tRAD-
: Assume that trep < tRCD(max) and tRAD £ TRAD(max)-
Assume ihat tRep — tRAD < tCAA(max) — ICAC(max) and tRCO 2 tRCD(max)-
Assume that tcp < tcP(max) and tASC 2 TASC(max)- :
10FF(max) defines the time at which the output achieves the high impedance state (iouyt £ |¥10uAl) and is not reference to VoH(min) ©F VOL{max}-

“0W®OND

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

(Ta=0~70C, Voc =5V £10%, Vss =0V, unless otherwise noted, see notes 12, 13 )

Limits
Symbol Parameter M5M41000A-8 | M5M41000A-10 | M5M41000A-12 Unit
Min © Max Min Max Min Max

trer Refresh cycle time 8 8 8 ms
trp RAS high pulse width 70 80 90 ns
trco Delay time, RAS low to CAS low {Note 14) 25 60 25 75 25 90 ns
tcre Delay time, CAS high to RAS low {Note 15) 10 10 .10 ns
tcen TAS high pulse width {Note 16} 35 35 35 ns
tRaD Column address delay time from RAS low {Note 17) 20 40 20 50 20 60 ns
task Row address setup time before RAS low 0 ] 0 ns
- tasc Column address setup time before CAS low {Note 18) 0 15 0 20 0 25 ns
tRaH Row address hold time after RAS low 15 15 15 ns
toan Column address hold time after CAS low or W low 20 20 20 ns
tr Transition time (Note 19) 3 50 3 50 3 50 ns

Note 12: The timing requirements are assumed t1 = Sns.
13: ViH(min) 8nd VL (max) are reference levels for measuring timing of input signals.
14: treDmax) i Specified as a reference point only. If trep is less than tRCD(max) . access time is trac. |f tRCD is greater than tRCD(max). acCess time is defined as
tcac and tcaa as shown in note 7, 9.
15 temp requirement is applicable for all RAS/CAS cycles.
16: tepN(min) IS specified as tcPN(min) = TRCDImin) * tCRP(min) except for tcp of fast page mode cycle.
17 tRAD(max) is specified as a reference point only. If trap 2 tRAD(max), 3cCess time is assumed by tcaa for read cycle.
18: tascimax) is specified as a reference point only of address access time.
19: ty is measured between V{min} and VL (max)-
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MITSUBISHI LSIs

M5M41000AP, J,L-8, -10, -12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter M5M41000A-8 | M5M41000A-10 | M5M41000A-12 Unit
Min Max Min Max Min Max

tre Read cycle time 160 190 220 ns
tras RAS low pulse width 80 10000 100 10000 120 10000 ns
tcas CAS low pulse width 20 10000 25 10000 30 10000 ns
tcosH TAS hold time after RAS low 80 100 120 ns
tRsH RAS hold time after CAS low 20 25 30 ns
tres Read setup time before CAS low 0 0 0 ns
tRCH Read hold time after CAS hich (Note 20} 0 0 0 ns
tRRH Read hold time after RAS high (Note 20) 10 10 10 ns
t RAL Column address to RAS setup time 40 50 60 ns
trec Precharge to CAS active time 0 0 0 ns

Note 20: Either tyeH Or trrH Must be satistied for a read cycle.

Write Cycle

Limits
Symbol Parameter M5M41000A-8 | M5M41000A-10 | M5M41000A-12 Unit
Min Max Min Max Min Max
twe Write cycle time 160 190 220 ns
tRAS RAS low pulse width 80 10000 100 | 10000 120 10000 ns
tcas CAS low pulse width 20 10000 25 10000 30 10000 ns
tesH CAS hold time after RAS low 80 100 120 ns
tRsH RAS hold time after CAS low 20 25 30 ns
twes Write setup time before CAS low (Note 23) 0 0 0 ns
tweH Write hold time after CAS low 15 20 25 ns
twp Write pulse width 15 20 25 ns
tos Data setup time 0 0 0 ns
ton Data hold time after CAS low 15 20 25 ns
MITSUBISHI
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MITSUBISHI LSis

‘M5M41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits
Symbol Parameter M5M41000A-8 | M5M41000A-10 | M5M41000A-12 Unit
Min | Max Min Max Min Max

tawe Read-Write cycle time {Note 21) 185 220 255 ns
tamwe Read-Modify-Write cycle time {Note 22) 185 220 255 ns
taas fAS low pulse width 105 | 10000 | 130 | 10000 | 155 | 10000 ns
tcas CAS low pulse width 45 10000 55 10000 65 10000 ns
tesh CAS hold time after RAS low 105 130 155 ns
trsH RAS hold time after CAS low 45 55 65 ns
tros Read setup time before CAS low 0 0 0 ns
tcwp Delay time, CAS low to write low {Note 23) 20 25 30 ns
t RwD Delay time, RAS low to write low (Note 23) 80 100 120 ns
teowe CAS hold time after write low 20 25 30 ns
tRwL RAS hold time after write low 20 25 30 ns
twp Write pulse width 15 20 25 ns
tps Data setup time 0 0 0 ns
ton Data hold time after write low 15 20 25 ns
tawD Delay time, address to write low {Note 23) 40 50 60 ns

Note 21: trwc is specified a5 tRwC(min) = tRCD(max) + tCWDImin) + tRWL(min) * tRP(min) + 3tT.
22: trmwe is specified as tRMWC(min) = tRACImax) + tRWL{min) + tRP{min) + 3tT.
23: twes. tRwD. tcwp and tawp do not define the limits of operation, but are included as electrical characteristics only.
When twcs = twes(min) . an early-write cycle is performed, and the data output keeps the high-impedance state. When trwp 2 tTRWO(min). tCWD 2 'cWD(min) and
tAWD = tAWD(min), @ read-write cycle is performed, and the data of the selected address will be read out on the data output. If neither of the above condition is
satisfied, the condition of Q (at access time and until CAS goes back to Vu) is indeterminate.

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

Limits
Symbol Parameter M5M41000A-8 | M5M41000A-10 | M5M41000A-12 Unit
Min Max Min Max Min Max

tec Fast Page mode cycle time 50 60 70 ns

t rwpc Fast Page mode R/W, R/M/W cycle time 75 90 100 ns

tras RAS low pulse width for read, write cycle 130 100000 160 100000 185 100000 ns

tcas TAS low pulse width for read cycle . 20 10000 25 10000 30 10000 ns

tep TAS high pulse width {Note 24) 10 25 10 25 15 30 ns

tAsH RAS hold time after CAS low 20 25 30 ns
Note 24: tep(max) is specitied as a reference point only. If tcp(max) < tcp, access time is assumed by tcac.
CAS before RAS Refresh Cycle (ot 25)

Limits
Symbol Parameter M5M41000A-8 | M5M41000A-10| M5M41000A-12 Unit
Min Max Min Max Min Max

tesr TAS setup time for CAS betore RAS refresh 10 10 10 ns

t cHR CAS hold time for CAS before BAS refresh 15 20 25 ns

tapc Precharge to CAS active time 0 0 0 ns
Note 25: Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
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MITSUBISHI LSIs

M5M41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Timing Diagrams (ote 26)

Read Cycle
tre
tre
taas
tesh
Vin — - p
RAS Vil — X \
t CRP ] treo t RSH
tcas
PR Vin — r
CAS . — / oo
tRaD tRaL tAf_':
t‘ff: tan tasc toan -
Vih — ROW COLUMN ROW
Ao~ Ag ViL _m ADDRESS ADDRESS W ADDRESS
Itt'ﬁi tRRH
— VIiH — 'A'V‘V’V’V‘V’V.V.V‘V.V.V‘V’V.Vov’v’v v.
LA XRROEKXNAR
Vin — QOO XXX
° - ;8888888888888 RGN
tcac teon
tcaa torE
towz
Vor .- Y, N
Q Vou — Hi-Z !@ DATA VALID )
trac
Note 26 m Indicates the don’t care input.
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MITSUBISHI LSis

M5M41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

L

Write Cycle (Early write)

This Materia

twe
tesn ' tre
tras
T
= \ S
tonp) taco tRsH
) tcas
CAS z:: : / tepn _1
tﬂ tRaH tasc tcan tﬂ
. " — Y YIONYTNE sew
e Coan R =
twes tweH
T twp .
_ Vin — OOOOOOOOOOOOONX)
LA XXX
t DS ha—ml t DH
vir — DRI A R ERRRRREEERCR R RRRRRae
O — XXX, e K TR
VoH —
Q Hi-Z
VoL —
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MITSUBISHI LSIs

- MSM41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

LRwe
tosH tre
tras
— F—_—q_

Vi —
RAS

Vip —

terp trep tasH
et
tcas

Vi — ‘ f
CAS tepn

ViL —

traD
ta t t t tasr
SA RAH ASG ~r] CAH cwL

Vin — ow COLUMN ROW
Ao~ Ag ADDRESS ADDRESS ADDRESS

ViL — 7

tawo tRwL
tres twe

|
< <
r I
b
el

tcwo
trRwD
t oS pesd toH

Ve — A VAL OO0

° - e R A AN
tcac
Toaa torF
toz

Q Von — Hi-Z 3@8* DATA VALID }

VoL —

) trac
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MITSUBISHI LSIs

M5M41000AP, J, L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

RAS-only Refresh Cycle (ot 27)

Ag~Ag

tre

tpe

tRas

t[C.R_Fi Liﬁglc tcaPI——-

1 t

ASR t RAH , ASR
—

ViH — ROW ROW

ViL — ADDRESS ADDRESS

Vou —

VoL —

Note 27: W, D = don't care, Ay may be Vi or Vi

CAS before RAS Refresh Cycle (Not 28)

tac tre
tras tras
. Vin — b
RAS Vi — \ 4 e \ tem \_
tosm tour T tesn t oHr
w2 L /
i — R T O X Y X OO XXX
ma= XXX
Q Von = Hi-Z
Voo —
Note 28: W, D = don’t care
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MITSUBISHI LSIs

MSM41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Hidden Refresh Cycle

tap tae
trAs tRas
_— Vi — =+
RAS vie — \ 1/ x \_
t CRP s trRco tRsH towR tore
Vin —
CAsS ; tcen
Vie — tRAD x
tasal tAan ool |otoan . '
RAL }‘A_SE
ana " KX, ot DK [ conemne DR
tRcsr—- ﬁ-‘ LRRH
_ Vin — OO
SN0 QR
Vin — 0“0000000000“0000“0000000“ OOVOOOOOOKX XXX X
° - W e et ettt et
tca
tcaa : N
toLz 1" OFF
Q von = Hi-Z DATA VALID >—
VoL — @ §
trac
|
|
|
|
|
| MITSUBISHI
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MITSUBISHI LSlis

M5M4 1000AP, J’ L‘s, -10, -12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Read Cycle

trp
tras
—_— Vin — 1 3
RAS
Vie — u
teosH tpc
torp) trco tep tep LRsH
tcas tcas tcas
Vig — \ Z \ \ y
CAS t
i — CPN A8
tRAD
t
task | tman tasGhes] L LCAH asc| |tcan ascl| tean altasr
Vi — oW i " ROW
. N- LUMN-
Ao~ Asg e _m ADDRESS COLUMN-1 COLUMN-2 COLUMN-3 ADDRESS
tRat
1
tacs tRcH tros R%T tros le i tACH
Vi —
w
ViL = taRH
Vi —
D .
Vie —
teac tcac tcac
tcaa LoFF tcaa torF tcaa torr
torz toLz oLz
Von — ) DATA DATA DATA
e Hi-z VALIDA VALID-2 VALID-3
VoL —
trac topa tcpa
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MITSUBISHI LSIs

MSM41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Early Write Cycle

tre
tras
H
s LT i ;N
tosH tpc
tepe trRoD tep top tRsH
teas tcas toas
_ Vih — R \
CAS e — / toen | j \ \ /——
tﬂ Lran tasc| | toan TASC e Loan asles] SRR tasr
N1, .1 11, 1 )
fwes twen tﬂgs’ tweH tWf_)_s_ tweH
@ m — Q000NN m LR XXRNX
T — XXX LXK
twe twe twp
’Lzs. tonH ips ton tps t o
Vi — VOO0 DATA DATA DATA
SR v R o W v W
Q Vor = Hi-Z
VoL —
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MITSUBISHI LSIs

M5M41000AP, J,L-8,-10,-12

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM

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

trp
tRas
Vie — X
AAS \
Vi — o by |
tosH TrwpPC
tci: tRcD tee
tcas teas
Vi — A X X 5
TAs / topn \ \ z
i =
trao
tA_S_FL T RAH tasc tcan tasc toaH task
ViH — ROW ROW
Ao~he Vie —m ADDRESS T ST 7 foorEs
tawp tawp et WL
tacs town towL thes towo Towl
twe | twe
_ Vih — \
w
ViL — .
L DS jewl ton
trwo t 0s|1_tou
Vin — DATA i DATA
D VALID-1 VALID-2
Vie — | |
teac _1_0,'('"" teac t OFF
tcaa toaa
torz loz
Von — DATA DATA >__
Q v Hi-Z VALID-1 VALID2 )
oL —
trac tcpa
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