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MITSUBISHI LSIs

M5M44100),L-8, -10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

DESCRIPTION
This is a family of 4194304-word by 1-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 quadruple-layer polysilicon process combined
with silicide technology and a single-transistor dynamic
storage stacked capacitor cell provide high circuit density
at reduced costs. Multiplexed address inputs permit both
a reduction in pins and an increase in system densities.

FEATURES
RAS CAS Address Cycle Power
Type name access access access time dissipa-
time time time ton
{max. ns) | {max ns) | lmax ns} | {min. ns} | {typ mW)
Msma4100”-8 | w0 2 @ 60 | a5
m5ma4100”-10 100 25 50 190 | 350
@ Standard 26 pin SOJ, 20 pin ZIP

Single 5V£10% supply

Low standby power dissipation
56mW (Max} . .............

Low operating power dissipation
M5M44100J, L-8 522.5mW (Max)
M5M44100J, L-10 467.5mW (Max)

Fast-page mode (2048 bits random access), Read-modify-

write, R—AS-only refresh, CAS before RAS refresh,

Hidden refresh capabilities

Early-write operation gives common /O capability

All inputs, output TTL compatible and low capacitance

1024 refresh cycles every 16.4ms (Ap~Aq)

512K word x 8 bit test mode capability

CMOS Input level

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

PIN CONFIGURATION (TOP VIEW)

DATA INPUT D _.E E Vss (OV)
RIT —

WRITE CONTROL W —[7] 5] ~0  paTA OUTPUT
ROW ADDRESS RAS TAS COLUMN ADDRESS
stRoBe meuy A0S L = STROBE INPUT

noconnecTion Ne  [i] z 23] nc no connecTiON
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&
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ADDRESS | Ao —'E e E” Ag
INPUTS ADDRESS
Al "E 7 A1 ¢ inpuTS
Az —-E 16] < Ag
A3 _.E 15]+ Ag
(5V) Vg E 18]+ Ay
Outline 26P0Z (SOJ)
ADDRESS INPUT Ag —[1) B
L -3 r? — rAS COLUMN ADDRESS
DATA OUTPUT @ «[37 - STROBE INPUT
b -J =
- 1] vss (ov
DATA INPUT D —[5] - ss (OV)
v 3] rel.. w  WRITE conTROL
W ADDRESS =5z __F- e INPUT
sTroee IneuT RAS =71 2 ]
(2] © 18| Ajp ADDRESS INPUT
NO CONNECTION NC  |9: T 13
a oF3 & U9 Ne o No connecion
PN Y
- =
ADDRESS INPUTS -2 2 7] a,
8, ~[F] B o
L. J -
b=~ AL Rl
(V) vee  |1S] - ADDRESS
F-5 6] Ayt INPUTS
Ag —[173 o
ADDRESS INPUTS C- N8l a¢
Ay —[197 ::]
2

Outline 20P5L.-B (ZIP)
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M5M44100),1L-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

FUNCTION

The M5M44100J, L provide, in addition to normal read,
write, and read-modify-write operations, a number of
other functions, e.g., fast-page mode, ﬁA_S-only refresh,
and delayed-write. The input conditions for each are shown

in Table 1.

Table 1 Input conditions for each mode

Inputs Output
Operation —— — — A Colomn Refresh Remark
RAS CAS ; w o adgr\gs aadress Q
Read ACT ACT | NaC DNC APD APD VLD YES
Write (Early write) aCT ACT | ACT VLD APD APD 0PN YES Fast page mode
Write (Delayed writel AGT ACT ACT VLD APD APD VD YES identical
Read-modify-write ACT ACT ACT VLD APD APD vLD YES
RAS-anly refresh ACT NAC DNC DNC APD DNC OPN YES
Hidden refresh ACT ACT DNC ONC DNC ONC VLD YES
CAS before RAS refresh ACT ACT DNC DNC DNC DNC OPN YES
Standby NAC DNC DNC DNC DNC ONC OPN NO
Note  ACT active. NAC nonactive, DNC don‘t care, VLD vand. VD 1nvalid, APD: applied, OPN open
BLOCK DIAGRAM
COLUMN ADDRESS Voo (Sv)

STROBE INPUT CAS

ROW ADDRESS FAS
STROBE INPUT

WRITE CONTROL W

CLOCK GENERATOR
CIRCUIT

=D

Vss(0V)

INPUT % Lm |
Zd
' l el QL D DATA INPUT
I COLUMN DECODER l g2
L
Ag y """ -——-- -
Al « SENSE REFRESH
A2 Zuw N AMPLIFIER & 1/0 CONTROL
A Sua I
’ 33
,
- o £ > 5
ADDRESS INPUTS < Asg 2w Jat oK BATA OUTPUT
As R Srveme R X MEMORY CELL 1 =& Q
W i
A & g Arg ; | (4.194,304 BITS) 5a
]
n e\
Ag t !
Ao
~ - — —
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M5M44100),L-8,-10

FAST PAGE MODE 4194304-BiT(4194304-WORD BY 1-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage —1~7 v
V) \nput voitage With respect to Vss —-1~7 \Y
Vo Qutput voltage —1~1 v
lo Output 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)
Symbol Parameter - Lmits Unit
Min Nom Max
Ve Supply voltage 4.5 S 5.5 \
Vss Supply voltage 0 0 0 A2
Vin High-level input voltage. all inputs 2.4 6.5 v
ViL Low-level input voltage, all inputs —2.0 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)
Symbot Parameter Test conditions Liomts Unit
Min Typ Max
VoH High-level output voltage lon = —5mA 2.4 Vce v
VoL Low-level output voltage toL=4.2mA 0 0.4 v
‘oz Qff-state output current Q floating OV =Vour =5.5V —10 10 zhA
I Input current OV=VINS6.5, Other nput pins =0V -10 10 uA
loc1(av) Average supply current from Ve M5M44100-8 RAS, CAS CY?“"Q 95 mA
operating {Note 3, 4) M5M44100-10 trc =1 wg = min. output open 85
RAS =CAS =V 4. output open 2
legz Supply current from Vg, standby RAS —GCAS—W=Voo-0.5. outpul open 1 mA
loeacav) Averagfa supply current from Vee M5M44100-8 RAS cyc.lmg ,CAS=Vy4 95 mA
refreshing (Note 3) M5M44100-10 t RG = min, cutput open 85
I coatay) 'A:\verage supply current from Vg M5M44100-8 RAS= V.‘L' CAS = cycling 95 mA
ast page mode {Note 3, 4} M5M44100-10 t pg = min, output open 85
Note 3) | M5M44100-10 | 1Rc = min. output open 70
Note 2 Current flowing into an IC is positive, out is negative.
3 lccriav). lecaiavy. Iccatavy and leos(av) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate
4 Iccriav) and Iccatay) are dependent on output loading. Specitied values are obtained with the output open
CAPACITANCE (Ta=0~70C, Vo =5V +10%. V55 =0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions o Typ Max Unit
M5M441000 6 pF
Ci(a) Input capacitance, address Inputs M5M44100L . 7 pF
Ci (D) Input capacitance, data input f.=_1:/|5:z 6 pF
C (W) Input capacntance,iue controt input Vi=25mvrms 7 pF
Ci (RAS) Input capacitance, RAS input 7 pF
Ci(CaS) | Inputcapacitance, CAS mput 7 pF
Co Output capacitance Vo=Vss, f=1MHz, Vi=25mVrms 7 pF
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M5M44100),L-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta=0~70°C, Vec =5V £10%, Vss =0V, uniess otherwise noted see notes 5, 13, 14}

Limits (Note 6)
Symbol Parameter M5M44100-8 M5M44100-10 Unit
Min Max Min Max
tcac Access time from CAS (Note 7, 8} 20 (25) 25 ( 30) ns
tRac Access time from RAS {Note 7, 9) 80 (BS) 100 {105) ns
taa Column address access time {Note 7, 10} 40 (45) 50 ( 55) ns
tcpPa Access time from CTAS precharge {Note 7, 11} 45 (50) S5 ( 60) ns
toLz Output low impedance time from CAS low {Note 7) 5 5 ns
torF Output disable time after CAS high {Note 12} 0 20 0 25 ns

Note B An initial pause of 500us 1s required atter power-up fotlowed by a minimum of eight initialization cycles {any combination of cycles containing a RAS
clock such as RAS-Only refresh).
Note the RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods {greater than 16.4 ms) of
RAS inactivity before proper device operation is achieved.
6: The value in parentheses is specified in test mode cycle.
7- Measure with a Joad circuit equivalent to 2TTL loads and 100pF.
8. Assumes that trcp 2 tRCDImax) aMd tasc 2 tASCimax)-
9. Assumes that tacp < tRCDImax) 3Nd tRAD € tRAD(max). If tRCD OF tRAD is greater than the maximum recommended value shawn in this table, taac will
increase by amount that trcp OF TRAD exceeds the value shown.
10 Assumes that tRaD 2 tRADImax) aNd TASC € TASCImax).
11 Assumes that tasc 2 tasCimax) a0 tep & TCPImax). OF tasc € tasCimax) and tep-tase < 6ns.
If tasc 2 tascimax) and top = 1cPimax) . access time (tcpa) is controlled exclusively by teac.
1f tase € tASCImax). 1P & tePimax) 300 ICp - tasc 2 5ns, of tast S tASCimax) 874 1P 2 tepimax) . 8ccess time (tgpal is controlled exclusively by taa,
12, toFFimax} Gefines the time at which the output achieves the high impedance state {lout & |210nAl} and is not reference to VoK max) Of VOL(max!-

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

(Ta=0~70°C, Voo =5V £10% ., Vs5 =0V, uniess otherwise noted, see notes 13, 14 )

Limits
Symbol Parameter M5M44100-8 M5M44100- 10 Unit
Min Max Min Max

trer Refresh cycle time 16.4 16.4 ms
tap RAS high pulse width ) 70 80 ns
taco Delay time, RAS low to CAS low (Note 15) 22 60 25 75 ns
tcrp Delay ume, CAS high to RAS low 10 10 ns
trec Delay time, RAS high 1o TAS low 0 0 ns
tcen TAS high pulse width 10 10 ns
trap Column address delay time from RAS low {Note 16) 17 40 20 50 ns
task Row address setup Lime before RAS fow 0 o ns
tasc Column address setup time before CAS tow {Note 17} 0 15 0 20 ns
tAan Row address hold time after RAS low 12 15 ns
Lcan Column address hold tme after CAS law 15 20 ns
tr Transition time {Note 18} 1 50 1 50 ns

Note 13 The timing requirements are assumed t1 = Sns.

14: V)qimin) ad Vi max) are reference levels for measuring timing of input sigrals

15: Operatian within the tpchimax) HIMit nsures that tRaC(max) Can be Met trcp(max) i specified as a reference point only. If trcp is greather than
tRCDImax). 3CCess time is controlled exclusively by tecac. tRCD{min 1S specified a5 tRCO(min) = tRAHImIny * 2tT + tASCImin}-

16 Operation within the traD(max) liMit insures that traC(max) CaN be Met. tRaDimax) i5 SPecified as a reference point only. If taap 2 tRAD{max) 2nd tasc
£ tasCimax), access time is controlled exclusively by taa.

17 tasCimax) is specified as a reference point only !f trep 2 tRCDImax) 3nd tASC 2 TASCHmax). Column address access time(taa) is controlled exclusively by teac.

18  ty is measured between V Himn) 8N3 V|L{max)-
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M5M44100),1.-8,-10

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

Read and Refresh Cycles
Limits (Note 6)
Symbot Parameter M5M44100-8 M5M44100- 10 Unit
Min Max Min Max

tRc Read cycle time 160 (185) 190 (195) ns
tRas RAS low pulse width . 80 ( 85) 10000 100 (105) 10000 ns
tcas TAS low pulse width 20 ( 25) 10000 25 ( 30) 10000 ns
LosH TAS hold time after RAS low 80 ( 85) 100 (105) ns
L RsH RAS hold time after CAS low 20 ( 25) 25 ( 30) ns
tres 'Read setup time before CAS low 0 4] ns
tRchH Read hold time after CAS high {Note 19) 0 [¢} ns
t RAK Read hold time after RAS high (Note 19) | 10 10 ns
tRaL Column address to BAS setup time 40 ( 45) 50 ( 55) ns

Note 19: Either tgew Or tgrH Must be satisfied.

Write Cycle (Early Write and Delayed Write)

Limits
Symbol Parameter M5M44100-8 M5M44100-10 Unit
Min Max Min Max
twe Write cycle time 160 190 ns
LRas RAS low pulse width 80 10000 100 10000 ns
tcas CAS low pulse width 20 10000 25 10000 ns
tesH CAS hold time after BAS low 80 100 ns
tRsH AAS hold time after CAS low 20 25 ns
twes Write setup time before CAS low {Note 22) 0 0 ns
tweH Write hold time after CAS fow 15 20 ns
towl CAS hold tme after W low 20 25 ns
fRwWL RAS hold tme after W low 20 25 ns
twp Write pulse width 15 20 ns
tos Data setup time before CAS low or W low 0 0 ns
ton Data hold time after CAS low or W low 15 20 ns
MITSUBISHI
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FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Read-Write and Read-Modify-Write Cycles

Limits (Note 6)
Symbol Parameter M5M44100-8 M5M44100-10 Unit
Min Max Min Max

trwe Read write cycle time {Note 20) | 185 (190) 220 (225) ns
tRMWC Read modify write cycle tme (Note 21} 185 (190) 220 (225) ns
tRras RAS low pulse width 105 (110) 10000 130 (135) 10000 ns
teas CAS low pulse width 45 ( 50) 10000 55 ( 60) 10000 ns
tosH CAS hold ume after RAS low 105 (110) 130 (135) ns
tRsH RAS hold time after CAS low 45 ( 50) 55 ( 60) ns
tres Read setup time before CAS low 0 0 ns
towo Delay time, CAS tow to W low {Note 22) 20 ( 25) 25 ( 30) ns
tawo Delay time, RAS low to W low {Note 22} 80 ( 85 100 (105) ns
tawD Delay time, address to W low (Note 22) 40 ( 45) 50 ( 55) ns
towe CAS hold time after W iow 20 25 ns
tRWL RAS hotd time after W low 20 25 ns
twp Write pulse width 15 20 ns
tes | Data setup tme before Wlow 1} 0 as
Lo Data ho!d time after W low 15 20 ns

Note 20:

21: trmwc is specified as trmwCimin) = tRACImax) + TRWL(min] * tAPImin) + 3tT.
22; twes. tawp. tcwp. tawp and teewp do not define the hmsts of operation, but are included as electrical characteristics only.
When twes 2 twesimin). an early-write cycle is performed, and the data output keeps the high-impedance state. When tawp 2 tRwDiminl. tawD =
tawDIimin) and tcpwD 2 tcPwDimin (for fast page made cycle onty), a 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 (delayed write) is satisfied, the condition of Q (at access time and until CAS goes back to V) is

indeterminate.

trwe is specified as tRWC(min) = tRCDImax) + ICWDIminl + tRWLImin} * tRAP(min) + 3tT.

Fast Page Mode Cycle (Read, Early Write, Read-Write Read-Modify-Write Cycles) iNote 23)

Limits (Note 6}
Symbot Parameter M5M44100-8 M5M44100-10 Unit
M:in Max Min Max
tec Fast page mode read/write cycle ime 50( 55) 60 ( 65) ns
trRWC Fast page mode read write/read modify write cycle ume 75( 80) 90( 95) ns
tras FAS low pulse width for read write cycle {Note 24)| 130 (135) 200000 160 (165) 200000 ns
tep CAS high pulse width {Note 25) 10 20 10 25 ns
tcPAK RAS hold time after CAS precharge 45( 50) 55( 80) ns
tcpwD Delay time, CAS precharge to W low (Note 22) | 45( 50) 55 ( 60) ns

Note 23: All previously specified timing requirements and switching characterstics are applicable to their respective fast page mode cycle.

24: tras(min) is specified as two cycles of CAS input are performed.

25: Operation within the 1Cp{max) liMit insures that tcpaimax) €8N be Met 1cp(max) is specified as a reference point only

CAS before RAS Refresh Cycle iNote 26)

Limits
Symbol Parameter M5M44100-8 M5M44100-10 Unit
Min Max Min Max
tesr CAS setup time before RAS low 10 10 ns
tcHRr TAS hold ume atter RAS tow 15 20 ns
tRsRA Read setup tme before RAS low 10 10 ns
t arA Read hold time atter RAS low 15 20 ns
Note 26: Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.

Tes Mode Set Cycle
~ Limits
Symbol Parameter M5M44100-8 M5M44100-10 Unit
Min Max Min Max
twsn Write setup time before RAS low 10 10 ns
twur Write hold time atter RAS low 15 20 ns
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Timing Diagrams inore 27)

Read Cycle
tac
LRas tpp
ol / -
tosu )
ICE;_:’ tarco tAsH rl (t_R_)PC tere
| . lcas r
— Vi — J
R \ J 1
tRap traL [“f_“l
lAfi t Aan Lasc tcan teen
Vin — ROW '\ COLUMN ROW
Ag~Aig Vil _m ADDRESS m_ APDRESS W ADDRESS
fe{ trRM
Fﬁz} tacH
— Vin —
v Vie — y
Vin — OOOOOOOOOOOOONKIKXXX KN
° - ol
tcac
taa Lorr
torz
Q Von — Hi-2 F'_—@ DATA VALID Hi-Z
VoL — L
tRac
Indicates the don’t care input
Note 27 m Vitiminl € VIN £ ViHimax Of ViLimin) £ VINE ViL(max)
W Indicates the invalid output.
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Write Cycle (Early Write)

twe
tras tre
e | .
FES :m B Z ‘
tesk
tcrp trco LRsH tapc terp
) Lcas ‘_)l r
Vi — )
oI / ey
tﬂ t ran tasc toan Lash|
Vin — M ‘V‘V.V'V’ ."V.V.V.V.V‘V.V.V.V.V"’V'V‘V.V.V\
S m coonets RN, ooms
twes twon
_ vin —O00G00O0COOOGOBOX XXX XOOO0COOOOOOANX XXX X0
T — K LXK
1DS joesmi Lo
Vig — AL 07.107"".'.‘.'."‘7 V.V V’V‘V’V.V‘V’V‘V v‘v.v‘v.v‘v’v.v‘v.v’v.v.v‘v.
° - S 4 Lo o el
Von —
Q Hi-Z
VoL —
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Write Cycle (Delayed Write)

twe
URas tap
= 3 L
S \ / __
tosh
tere taco = tAsH Lrec Lerp
l‘_, tcas
Vin —
o R \ K
tasa| | taan Lascpes] tcan towe tcen Las)
e oo e
tAwL
tres twe
- = XOOO000COCOO0OCOOOO0
LV MMM \
tweH
LOSjen ton
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\\ A VAL . /’V V‘V’V’V’V’V.VV’V.V.V.V.V.V.V’V’v.
e — RSNSOI, *7 0 RGN
torr
teuz
Vo — ez 4 Hi-
°© e Z YLy
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Read-Write, Read-Modify-Write Cycle

tRwe
taas ) tae
—_— o
Vim —
RAS v \ —
L -
tcsh
tere treo trsH trpc terp
tcas
Vih — A\ ’ /
CAS
Vie — -
tRAD
Lasa[ | taan Lasc toan  lowL teen task
Al ' ]
Vie — ROW COLUMN ROW
Ag~Aig v ADDRESS ADDRESS ADDRESS
w - -
trwO
tawp tawe !
towd twe i
tacs cw W
_ Vi —
w
Vig —
1 DS fa—sd tou
Vig —
b H Y DATA VALID
Vi —
Tcac
tan torr
teez
V. -— .
a o HiZ DATA VALID Hi-Z
VoL —
tRac
MITSUBISHI
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RAS-only-Refresh Cycle iNot 28)

¢]
>
vl

Ag~ Ag

5|

Uras tap

[cnp’. [qpc‘-l [Fi

LASA 1esl tRaK [A_S_'j
— ".V.'.V."V.'.\\ ROW "l."'."'".'."“"V"’V"’V"’V"’V’V"‘V.V’V‘V.V‘V.V.'.V".'.'."“"V """"""\‘ ROW
RN o ooy T

<
I

\4

v

o — 07 V‘V‘VVV‘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.V’V.V.V.V’
R

<
I

v

— X XX00000OCOOOOONOOCOOOOOCOOONOOOOOOCOCOCOOOO OO XCOOCOOOOOOOOO0OOON
R R AR RRR R

Vou —

VoL —

Note 28 Ao May be Vi or VL. Refresh address: Ag IROW) ~Ag (ROWI.
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CAS before RAS Refresh Cycle

tap tRas tRas I re

Vin—

ViL—

)
]
f

t
tapc CSR teHA trpc tcsa touR tapc t crRP

:

topN

U
COLUMN

Ao~ A ADDRESS

tRcH tRsr t AnR tasr t
RHI | RHR

Vib =
e

Vi = OO N X
o R R KRR

AR KA A XXX
NGO

|

SRR

torr

Vor— ) Ni-Z

VoL "__l/ N

) MITSUBISHI
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Hidden Refresh Cycle (Read) tot 29)

Ap~ Axg

g

trc tac
tras tre tRas tre
e — e 1
Vie — \' 1/ & \
t Cnp’_ treo ! RsH tonm tcrp
oA
Vi — 3
trao traL
"is_RJ lﬂ” tAéE_ toan t_‘fﬁ
Vin —-m ROW '@' COLUMN ROW
viL — ADDRESS | | ADDRESS ADDRESS
Unes| taRH
Vin — (XXXXOOOOBOO XXX XX XXX XX
o S DR NOIHHON
Vin — OOCOOOOOOOOOOCOOOOCOOAOOGOOOOOOOOOOOC XXX
V. -W R R R R AR R
fea
taa :
oz L wLOFF
Vow = Hi.Z ;t 2> DATA VALID
VoL —
Lrac

Note 29" 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 above.
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Fast-Page-Mode Read Cycle

tRas tpe
R Vin ) 5
RAS \
Vi I
tosH tec UrsH
ICFR_P' treo teas tep toas Lop Lcas |
Vin 1 f
TAS \
Vie t LcPRH !
RAD
tasm| | tran lasclos] |« toaH tasc| |tcan ‘A§_c_ 1 caH r_tASR
Vin ROW i > ROW
. UMN.2 UMN-
Ao~Ai ] m ADDRESS COLUMN-1 I [L COLUMN-3 ADDRESS
! X
tRaL L RRR
t
Lres LreH thos o tacs (e tRCH
o % M
w
ViL
i
|
Vin
5]
Vi
tcac Lcac tcac
t LoFF t t 1
Al ol AA OFF. AA torr
[ loz tocz
Vor | _ DATA DATA DATA
Q Hi-Z } VALID-1 VALID-2 VALID-3
VoL
trac tcra Lopa
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Fast-Page-Mode Write Cycle (Early Write)

) tRas tprep |
!
T
= TN /
tCsh Upc LrgH
tcrp Laco teas lep tcas tee tcas
.
o Vi — X p!
S \ N a
tash| | han tasgl | toan ‘ASCr“’ Lo 1ASChes lcan tasr
Vin — ROW LOMN ] """""V’v‘ LUM. unns N  Row
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FAST PAGE MODE 4194304-BiT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast-Page-Mode Write Cycle (Delayed Write)
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FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT) DYNAMIC RAM

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

ELECTRIC
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FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Test Mode Set Cycle Note30)
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Note 30: This cycle is also available for the initialization cycle, but in this case device enters test mode Test mode is reset by
RAS only refresh cycle or CAS before RAS refresh cycle
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