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&% M5MA4C1000P,J,1-10,-12,-15

FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-B!T)DYNAMIC RAM J

-DESCRIPTION ;
This fs 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 ar; essentiall; DATA INPUT D "E A4 5] ves (V)
-| lysilic cess combined wit

'I:rte'use of double-layer poly on pro omb WRITE CONIHF"SJI—’ - ‘.’E T~ o oata outeuT
silicide technology and a single-transistor dynamic storage o COLUMN ADDRESS
cell provide high circuit density at reduced costs, and the R RAs—[3] Z 6] CASsTRoBE INPUT
use of dynamic circuitry including sense amplifiers assures NO CONNECTION NG E "g" E*— Ag
low power dissipation. Multiplexed address inputs permit Am—-E 3 '_—“l‘_AS
both a reduction in pins and an increase in system densities. = -

i =AT. ; ADDRESS ] A1 - 8 [@e~ |-

In addition to the RAS-only refresh mode, the hidden NPUTS = ADDRESS
refresh mode and CAS before RAS refresh mode are " Az~ [7] 12— As ¢ inpuTs
available. Az —[] 1]+ 4s

. (5V) Vce E Et— Ag
FEATURES o
RAS CAS 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)
= - DATA INPUT D —[7] ~ 5] Vss ©OV)
M5M4C1000g-10I 100 25 50 190 300 * Vwaire contRoL W (3] |0 oata outeur
H P ] ] =y — GAS COLUMN ADDRESS
\ M5M4CI000U-12| 120 30 55 220 250 2%\6@5 ?SIES‘?' Ras-[] 24] — TAS Siee inrur
L No Ne  [&] 2 [B] nNo no connecTion
i P - o
' mMsm4cioooo-15| 150 | 40 | 70 | 260 | 200 CONNECTIONS | no [5} 2 [22)+4e
i L : Fy
® High performance CMOS technology - A _,E é E,_ As
® Standard 18 pin DIP, 26 pin SOJ, 20 pin ZIP <
: avoress | A1 —[10] [17]— A7
® Single 5V+10% supply INPUTS ADDRESS
A -.E E'_ As ¢
® Low standby power dissipation . 2 6 INPUTS
B.EMW (Max) . . oo enins. CMOS Input level Az —[iz] 5] As
@ | ow operating power dissipation X (5V) Vee E Iz]‘— A |
M5M4C1000P, J, L-10 ... ..... . 413mW (Max) .
MBM4C1000P, J, L-12 ... .. .. ... 368mW (Max) : Outline 26P0J (SOJ)
MBM4C1000P, J, L-15 .. ... ... .. 303mW (Max)
. ® Unlatched output enables two-dimensional chip selec- .
; . tion and extended page boundary S ADDRESS INPUT Ag —[1 1 e3]. sg coruum acomess
® Early-write operation gives common |/O capability DATA QUTPUT Q « |31} - STROBE INPUT
X L e 31 5]
¢ Read-Modify-write, RAS-only-Refresh, Fast-Page-Mode DATA INPUT D —|31 141  Vss (0V)
" capabilities ROW ADDRESS =r= . [+1 'z fl-w oy OV
® CAS before RAS refresh mode capability - STROBE INPUT RAS — _2_1: g [i] o woconnecrion
@ Ali inputs, output TTL compatible and low capacitance. NO CONNECTION NG |37 2 "1:0: . -
® 512 refresh cycles every 8ms - Ao —[11} Q ':: *  NOLEAD
e CAS controlled output allows hidden refresh ADDRESS INPUTS no —fit 8 YA
® Wide RAS low pulse width for - v el HT] B
- Eact.Pano . - cc |15} - ADDRESS
Fast-Page-Mode SASREEERERREE B 100us Max ‘ - _1_7:': [l as { inpuTs
g ' ADDRESS INPUTS C-2 18] -
APPLICATION o ‘ {A7 N K
Main memory unit for computers, Microcomputer memory, . , 0] As
Refresh memory for CRT T
, : Outline 20P5L (ZIP)
viviw.DataSheetdU.com
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. - M5M4c 1000P, j y L' 10, - 12," - 15
—I

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

FUNCTION

The M5EMAC1000P, J, L provide, in addition to normal

read, write, and read-modify-write operations, a 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. ’

Table 1 Input conditions for each mode

Vlnputs - Output
o e | o | W | 0 | e [Em | o | Femart
Read AGT ACT NAG DNO | APD APD VLD YES
Wiite (Early write) AGT AGT ACT VLD APD APD OPN YES Fast page moda
Read-Modify-writa ACT ACT ACT VLD APD APD VLD YES
FAS only refresh AGT NAC DNG DNG APD DNG- | OPN YES
Hidden refresh ACT ACT | DNC DNG DNC DNG VLD YES
TAS before RAS refresh | ACT ACT DNG DNG DNG DNG 0PN YES
Standby NAG DNG DNG DNC DNG DNC OPN NO

Note : ACT:active, NAC: nonactive, DNC: don't care, VLD: valid, APD: applied, OPN: open

BLOCK DIAGRAM
7 - - —_— -
COLUMN ADDRESS . Vee(5V)
STROBE INPUT CAS CLOCK GENERATOR .
ROW ADDRESS RAS - CIRCUIT - Vgs(0V)
STROBE INPUT ’
WRITE CONTROL W — ﬁ )———'j
INPUT _ ’ : H
zg
) : Ag~AglRA ait D DATA INPUT
COLUMN DECODER I 33
“L
e ‘J{ ___________
i Ag SENSE REFRESH ] -
Ay - AMPLIFIER & I/O CONTROL
- ‘ .
Az % u&J ; L i
b 33 g ! 38
- Ay O, ' w
: 3| L] Su Q DATA OUTPUT
ADDRESS INPUTS < Ag w4~ 2 [ MEMORY CELL g5
A zzl | | B | (1,048,576 BITS} i@ -
6 eo z |
A7 < o |
o« i
Ag | ! .
Ag -
\ J
- - - - - rd
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M5M4C1000P, J,L-10,-12, -15

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

1

——————1

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage A —1~7 \'J
Vi Input voltage s With respect to Vgg —-1~7 v
Vo Output voltage —1~7 \4
lo Qutput current 50 . mA
Pd Power dissipation Ta=25C 1000 mw )
Topr Operating temperature 70"70 ‘C
Tstg Storage temperature - —65~150 ‘C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, unless otherwise noted ) {Note 1}
' Limits ) Uni
v t

Symbol Parameter- in Nom Y ni
Vece Supply voltage 4.5 5 5.5 v
Vss Supply voltage 0 4] 0 v
Viy High-level input voltage, afl inputs * 2.4 6.5 v
ViL Low-level inpuf voltage, all'inputs —2.0 0.8 \"

Note 1: All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta=0~70"C, Voo =5V £10%, Vss=0V, unless otherwise noted ) (Nate 2}
Symbol ° Test conditi Limits Uni
m t
7 y! arameter est conditions i T Vion nit
Vou High-leve! output voltage loy=—5mA 2.4 Vco v
VoL Low-level output voltage foL=4.2mA . 0 0.4 \
loz Off-state output current Q floating OV <Vgoyur <5.5V -10 10 7.3
fr Input current ) OV=V|N=6.5, Otherinputpins =0V —10 10 uh
M5M4CI000-10| — _ ——— . 75
RAS, CAS. cycling
ico1(av) ;":::ffn;"“’;’ﬂ{g;‘;“‘ fromVec  Mm5M4C1000-12 MR ot aoen 65 mA
5 = = min, output o
‘ M5MACT000-15| "o W puter 55
RAS=CAS=Vy, output open 2
1 Supply current from Ve, standb —— mA .
ocz ce v RAS—OAS=Voo—0.5, output open 1
M5M4C1000-10] —— e 75
Average supply current from Ve RAS cydling, CAS=VIH
' - . 65 A
CO3(AV) refreshing {(Note 3} M5M4C1000-12 1 Ro = min, output open m
M5M4C1000-15 55
- M5EM4CI1000-10 | —— — . 65
Average supply current from Ve " RAS=V|L, CAS= cycling A
lceaav) Fast page mode (Note 3, 4) M5M4C1000-12 t = min, output open 55 m
M5M4C1000-15 45
. Average supply current from Vee !V|5M4C|000' 10 CAS before RAS refresh cycling 15
loce(av) | CAS before RAS refresh mode . M5M4C1000-12 i . outout open 65 mA
i = min, u -
iNote 3} [ \5M4C1000-15 | C put o 55
Note 2: Current flowing into an IC is positive, out is negative.
3: Iccitav). lecatavys lecatav) @nd fecsrav) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: lecitav) and lccatay) are dependent on cutput loading. Specified valqes are obtained with the output open.
CAPACITANCE (Ta=0~70"C, Voo=5V+10%, Vgs =0V, unless otherwise noted )
Symbao) ' Parameter T diti Limits U
‘est condit i
ym! ) onditions Min Tvo Mo nit
) Ci (A) input capacitance, address inputs . . [ pF
Ci(p) Input capacitance, data input - V|=Vss 5 pF
Ci (W) . Input capacitance, write control input f=1MHz ) 7 pF
C) (RAS) input capacitance, RAS input Vi=25mVrms 7 ) pF
Cr (CAS) Input capacitance, CAS input ) e ) 7 pF
Co Output capacitance Vo=Vgsg, f=1MHz, Vi=25mVrms 7 pF
) . L www.DataSheetd4U.com
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M5M4C1000P, J,L-10,-12,-15

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

—— 1

SWchHING CHARACTERISTICS (Ta=0~70"C, Vgo =5V 1 09, Vss =0V, unlés otherwise noted) {Note 5)

Limits :
E Symbol Parameter M5M4C1000-10 | M5M4C1000-12 | M5M4C1000-15 Unit
’ . Min Max Min Max Min Max -
toac Access time from CAS (Note 6,7} | ~ 25 30 40 ns
taac Access time from RAS {Note 6, 8) 100 120 150 ns
tcaa Column address access time {Note 6, 9) 50 55 70 ns
tora Access time from CAS precharge {Note 6, 10} 55 60 75 ns
oLz Output low impedance time from CAS low {Note 6) 5 5 5 ’ ns
torr Output disable time after CAS high (Note 11) 0 20 0 25 0 30 ns

Note 5: An initial pause of 500;:5 is 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 FAS or RAS/CAS cycles are required after prolonged peri
devise operation.is achieved.
6: Measured with a load circuit equivalent to 2TTL loads and 100pF.
7: Assume that tRco(max) < tReD and tRAD(max) 2 tRAD- )
8: Assume that tacp £ tRCD{max) and tRAD < tRAD(max)-
9: Assume that taep — tRAD < ICAA(max) — tCACImax) 8nd tRCD 2 tRCDImax)-
10: Assume that tep < tcPimax) and tasc 2 tAsClmax)-

jods of RAS Inactivity before proper

11: topE(max} define the time at which the cutput achieves the high impedance state {louT £ I£10KAl) and are not reference to VoH{min) O VOL{max)-

{Ta=0~70°C, Voo =5V £10%, Vs5=0V, unless otherw:se noted, see notes 12, 13)

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

Limits .
Symbo} Parameter M5M4C1000-10| M5M4AC1000-12 | M5M4C1000-15 Unit
Min Max Min Max Min Max

trer Refresh cycle time 8 8 .8 ms
trp RAS high pulse width 80 90 100 ns
tRep Delay time, RAS low to CASlow (Note 14) 20 1 25 80 30 110 ns
tore Delay time, CAS high to RAS low (Note 15) | 10 10 10 ns
topn 'CAS high pulse width (Note 16) 25 30 35 ns
trap Column address delay time from RAS low (Note 17) 15 50 20 65 25 80 ns
tasr Row address setup time before RAS low 0 0 0 ] ns
tasc Columin address setup time before CAS low {Note 18} 0 20 0 20 0 25 ns
TRAH Row address hold time after RAS low 10 15 20 ns
toan Column address hold time after CAS low or W low 20 20 25 ns
. tar Column address hold time after RAS low a5 110 135 ns
ty Transition time {Note 19) 3 50 3 50 3 50 ns

Note 12: The timing requirements are assumed t7 = 5ns. -
13: ViH{min) @nd Vit {max) are reference levels for measuring timing of |nput signals.

14: 1Rchimax) s specified as a reference point only. If trcp is less than tReo(max). access time is tgac. I taco is greater than tRcD{max). access time is defined as

tcac and tcaa as shown innote 7,.9.
15: tcrp requirement is applicable for all RAS/CAS cycles
16: tcpnimind Is specified as tePN(min) = tRCDImin} + tCRP(min) — tT except for tcp of fast page mode cycle.
17: tRADImax) is specified as a reference point enly. If trap 2 2 tRAD{max}. access time is assumed by tcana for read cycle.
18: tasc(max) I8 specified as a reference paint only of address access time.
19: ty is measured between ViR{min} 3nd ViL{max).

R SRR MITSUBISHI
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: e : - Wl QUBISIIT LJio
' IR .4 - M5M4C1000P,),L-10,-12,-15
’ FAST PAGE MODE 1048576-BIT(1048576-WORD BY 1-BIT)DYNAMIC RAM
Read and Refresh Cycles -
. . . Limits
Symbol | Tl parameter M5MA4C1000-10 | MBM4C1000-12 | M5M4C1000-15 | Unit -
B B . ) Min Max Min Max Min Max
tre Read cycle time ] - 190 220 260 ns
tRas RAS low pulse width . 100 10000 120 100060 150 10000 | ns
toas TAS low pulse width - 26 | 10000 | 30 | 10000 | 40 [ 10000 ns
tosH TAS hold tiine after RAS low . _ 100 120 | 180 ns
tRsH TAS hold time after CAS low - 25 30 | a0 ns
tres - Read setup time before CAS low . 0 0 0 ns
. tacH Read hold time after CAS high - {Note 20) o [} . i} ] ns
terrn | Read hold time after RAS high ] {Note 20} 10 10 10 ns
tRAL Column address to RAS setup time - : 50 55 70 ns
trec Precharge to CAS active time - -0 0 -0 ns
" Note 20: Either tacH OF tRrH Must be satistied for a read cycle. -
13
Write Cycle
Limits
Symbol Parameter B M5M4C1000-10 | M5M4C1000-12 | M5M4C1000-15 Unit
: ) i ’ - Min Max | Min Max Min " Max
twe Write cycle time 7 190 220 260 ns
taas RAS low pulse width 100 10000 120 10000 150 10000 ns
toas TAS low pulse width ‘ | 25 | 1o000 | 30 | 10000 [ 40 | 10000 | ns
’ tos TAS hold time after AAS low 100 120 150 ns
: tasH AAS hold time after CAS low - 25 30 40 ns
twos Write setup time before CAS low {Note 23} -5 —5 —5 ns
twoH Write hold time after CAS low 20 25 - 30 ns
twor " Write hold time after RAS low T 95 115 140 ) ns
twe Write pulse width } 20 25 30 ns
tos Data setup time 0 0 0 ns
tou Data hold time after CAS low : 20 25 30 ns
tpHR Data hold time after RAS low 85 15 140 ns

E
"
£
13

- . : . vwvew.DataSheetdU.com
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' Wikl SQUDISTI LIS

o - 4C1000P, J, L-10,-12, -15

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

Read-Write and Read-Modify-Write Cycles
] Limits,
Symbol |- Parameter ’ M5M4C1000-10 | M5M4C1000-12| M5M4C1000-15 Unit
- . ’ Min Max Min Max Min Max

trwe Read-Write cycle time {Note 21} 200 255 ) 300 ns
tamMwe Read-Modify-Write cycle time {Note 22) 220 255 300 ns
tras RAS low pulse width 130 {10000 155 10000 190 10000 ns
toas TAS low pulse width 55 10000 65 10000 80 10000 ns
tosH TAS hold time after BAS low . 130 155 . 190 ns
tRsH RAS hold time after CAS low 55 65 80 ns
tRes Read setup time before CAS low - 0 0 0 - ns
towp Delay time, CAS low to write low ~ (Note 23) 25 30 40 ns
tawo Delay time, RAS low to writé fow ' {Note 23) | 100 120 150 n§
towL CAS hold time after write low . . 25 30 35 ns
trwL TAS hold time after write low ) 25 30 35 ns .
twe Write pulse width 20 25 30 ns
tps Data setup time 0 0 ] ns
tou Data hald time after write low 20 25 30 ns
tawp Delay time, address to write low {Note 23) 50 55 70 ns

Note 21: tawc s specified as tRWCImin} = tRCD{max) * towD{min} + tAWL{min) * tRP(min} * 3ty
22: tamw is specified as tRMWC(min) = tRAC(max) + TRWL{min} * tRP(min} + 3tr.
23: twes. tawp. towp and tawp do not define the limits of operation, but are included as electrical characteristics only.
When twes = twcs{min}. an early-write cycle is performed, and the data output keeps the high-impedance state. When tawp 2 tRwWD(min): TcwD 2 tewntminy 8nd
tAWD 2 tAWDImin), @ Tead-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
satistied, the condition of Q {at access time and until TAS goes back to Vi) is indeterminate. -

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

Limits
Symbol Parameter - M5M4 C1000-10 | M5M4C1000-12 | M5MACT000-15 Unit
. ] Min Max Min Max Min Max

tpe Fast Page mode cycle time 60 65 80 ns :
trwec Fast Page mode R/W, R/M/MW cycle time . 90 100 120 ns . ‘
tras RAS low pulse width for read, write cycle 160 | 100000 185 | 100000 230 100000 ns

toas CAS low pulse width for read cycle ) 25 10000 30 10000 40 10000 ns

tep CAS high pulse width {Note 24) 15 25 15 25 20 30 ns .
tRsH RAS hold time after CAS low : 25 30 40 ns

"Note 24: tcp(max) 5 specified as a reference point only. If tepfmax) £ tep, access time is-assumed by tcac. -
CAS before RAS Refresh Cycle tate 25)-
. Limits
Symbel - - ' . -~ Parameter ) T M5M4C1000-10 | M5M4C1000-12 M5M4C1000- 16 Unit
. R N Min Max Min Max Min Max

tosm TAG setup time for CAS before RAS refresh 10 10 ) 10 ns

tcHR TAS hold time for CAS before RAS refresh 20 25 30 ns

tapg Precharge to CAS active time 0 ’ 0 0 ns

Note 25: Eight or more CAS before RAS cycles is necessary for proper operation of CAS before RAS refresh mode. -
.- - : vviw.DataSheetdU.com
- : MITSUBISHI
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M5M4C1000P J,L-10,-12,-15

—

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

Timing Diagrams iNote 26} B . . I | .

Read Cycle
tre
trp-
tRAS .
tosu
] R
Vi — . r g
RAS
. ViL — R
t .
CRP| thop - tRsH
toas
ohs M~ \ T o
ViL — teorn
trap traL tAf_'i
. t"fﬁ tgay - tasc tcan )
A Vi — ROW ) COLUMN \ ROW
Ag~As ViL — ADDRESS | ADDRESS ! ADDRESS
tan : )
tres

) ) r—v ' r-’tF\RH
LA :W i ”:’m KRR

XXX
N

“_" \\:In. - - 28888888888888 ;8888888 IR ’o.o.

toac - thoH -
- . ] . ) toaa torr
- ’ toz
Q Vo, Hi-Z J‘% DATA VALID |}
VoL — . 3 L 4
trac )

.. Note 26 m Indicates the'don’t care input.

‘ | : 7 wyrw.DataSheetdU.com
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.~ M5M4C1000P, J,L-10,-12,-15

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

Write Cycle (Early write)

[ 1

I the
’ tosu tap
. ™" :
. Vm— \ ] \
RAS V“._ s y \
t CAP| 7 tROD. tRsH
- toas
ViH — \
TS V: B toen \ JF .
tass| | taan tasc toan tash|
S V= ROW COLUMN 0'0'0'0'0"0'0"0'0'0'0'0'0'0'0'0'"""0‘0\ ROW
S e R s
twos| twon
i twp .
L Vi — OOCOOOCOOON XXX K00OOOROOXR)
LA SR SRR RN
"~ twer ) -
. 108 fu—n] tou h
" v = XOOCOO0OOO0O0RRCN 0'0'000NONNNNNNNNNNNNNN
o U LR o RO
) ; tour
Vou — . i
Q Hi-z ed
VoL — . o i
, |
- D
MITSUBISHI www» ataSheetdU.com
2—241

ELECTRIC

MO




4C1000P, J, L-10, -12, -15

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

Read-Write, Read-Modify-Write Cycle

trawo
tosH tap
tras
. _— — X
_ ViH \
RAS i — S Z .
- teap| trop tRsH
) toas
e ViH — . o
CAS viL — topn \_
trap
tasa| | tran tascles toan towe tasn
) R et ow COLUMN ¥
IL e | N
- tan : .
o tawo tawl
7 ’ . - trcs ‘ twe
viL — towp
trwd
tostes ton”
Vg — ,l’V’V.V’V.V’V’V.V.V.V’V.V.V’V’V.V’V’V.
D DATA VALID 4
b G G TN
: toac
toaa torr
toz
Vou — o XN =
Q Hi-Z .
Vor — !@ . DATA VALID —
trac .
S www.DataSheetdU.com
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MS5M4C1000P, J, L-

YIRS SR ITEINE B io

10, -

12,-15

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

RAS-only Refresh Cycle (Note27) '

tro
tap
tRas
mAs T \ \
Vi =
tore . Liﬂﬁld rcﬁpr_'
oS / | U '
CAS
ViL — _
) tA‘S_Fi tRaH I‘A_si
L Ve o X XXX XXX AN o
SR —m soontss IR, oercss

Vou =

VoL —

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

CAS before RAS Refresh Cycle (Note 28}

tro

H

i-Z

tre

tras tras
s N 1N N
RAS
Vi — 2 fap 7 tre
t tosa t
tosr CHR trro GHR
) Vin —
CAS . : .
Vi — 1 7 —7

Vou —

Hi

Vi — TR X R KX X X KXY OREX XA
. — 0’0’0’0’o’0’0’0’o’0’0’0’0’0’0’0’0’0’0’0’0"0’0’0’0’0’0’0’0’0’0’0’0’0’0’o’o’o’o’o’o’o’o’o’o’o’o’e’0’0’0’0’0’0"0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’0’& '

VoL —

Note 28: W, D = don‘t care

i-Z
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FAST PAGE MODE 1048576-BIT(1048576-WORD BY I-BIT)DYNAMIC RAM

Hidden Refresh Cycle

|

tro tre
tap tap
N tras . tRas
o Vi — A y A
R | g\ /N
torp trep tRsH _town tere
GAS Vi — ] toen JX Z
viL — tarap
B tasn] .t_E”tAsc-o toar :
ta tasn
R B R
tar
. tres tRAH

 vm— KKK

W R Rt

S e — ' R R KX XXX
L, —W e e e

- tcac
toan >t OFF
) toLz
) VoH— . i k@ (- 3
Q VoL — Hi-Z DATA VALID >——

trac
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M5M4C1000P, J, L-10, -12, -15

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

‘Fast-Page-Mode Read Cycle
. trp
° tras
X
- Vi —
s X - R
viL b
tpe
tonp] trop top top ;tRsH | | -
toas toas toas
s ] t N \ )
S .
v — CPN i \
: trap 7
tashl | than LaSOles] lertCAH tasol |toay tasol | toan e |t ASR
VT ROW i 3 ROW
no~hs |, _m ADORESS COLUMN-1 COLUMN-2 COLUMN-3 ? A s
(1% - L =
tan tra
~ 1
tros tRoH tRos "o t Ros ot tRoH
v - SRR i R
W
Vi — N 1 RAH
D (
ViL —
toac tcoac toac
. toaa forr toan torr| _|toaa torr
toLz torz torz
Von — ! X\ DATA DATA DATA
Q Hi-Z VALID-1 VALID2 VALID3
VoL —
trac tora topa
AY
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ITER J W W EF ISR Sl

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

Fast:Page-Mode Early Write Cycle

. tre
tpas
_ Vi — 3 '
RAS | _ & Z \ 7
tpc . -
tcjf’_ tRrop top tep taeH |
teas toas toas
_— ViH —. . - X [
o v e N N SN
t S tran tasol | toan tasopr] |LOAM tasopes| [0AH » tasr
-~ vy — u I e r ¥ _
Ag~Ag v:: _m ADT)%Véss_@ COLUMN-1 é”:”:’:’:’:’:"o COLUMN-2 mlwwmm m R
tweon '
wos | | twen twos| | twon twos| | twon
— ViH — 'v’v.vov.v’v’v‘v’v.v’v’v
v o SRR R g\ AR
twe twe twe
- tos) | tou tos | | tou - tos ton
Vin = DATA DATA paTa - ROOOOOOOO00KA
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