EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

READ CYCLE
tRC >
< trRAS > —tRP—>
s VIH - —\\ //—x
VIL - N Vi
< {CcsH >
tcrp «—tCRP—|
> «—RCD—>«———1RSH
—= VH- \ ——tcaAs—> 7
CAS \ \
VIL - N P
<«——{RAD—>
tasr | | tRAH tasc | tRAL
<> > <« tCAH>
A VIH - ROW / COLUMN
VIL - ADDRESS \. ADDRESS
tRCH
[ tRCS «—tRRH—>
— VIH- Y
’ }L
VIL -
«—twEZ
<tCEZ—>
< tAA
+———tOEZ—>
— VIH-
OE «—1OEA—>
VIL - N
<—>‘ toLz
«——1CcAC—>
DQO ~ DQ3(7) . L = . e AREz»
VOH - / N \
OPEN ' DATA-OUT >—3—
VoL - AN i 5

I

ELECTRONICS



EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

WRITE CYCLE ( EARLY WRITE)
NOTE : DouT = OPEN

< tRC
< trRAS tRP——>|
— VH- 3 ; 3
RAS
VIL - \\ S \;
< tcsH >
Fﬂ’» «——tRrRCD < tRsH FtCRPH
— VH- 3 «———tcAsS——>
CAS \
VIL - X Vi
<«—tRAD—>|
1 >
taAsR | [tRAH  tasc tRAL
> >

> <«—{CAH
A VIH - ROW / COLUMN
VIL - ADDRESS . ADDRESS

towL
tRWL >
twecs
ViH - «—> <«—twCH—>
W \‘ Wp4>/
VIL - N yi
oF VIH -
VIL -
tbs

DQO ~ DQ3(7) «toH—»>
DATA-IN
VIL -
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EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

WRITE CYCLE ( OE CONTROLLED WRITE)
NOTE : DouTt = OPEN

A
—
by
O

trRAS > tRP——»
— VH- 3 X
RAS /
VIL - \

\ /
< tcsH >
|<tC—RP> «——trcD ———>«———tRsH > ftCRPH
— VIH- R \‘7tCAS 4>/
CAS VIL - J \ N i

< tRAD—>|

tAsSR tRAH tasc
> »

<tcaH
A ViH - ROW ¢ COLUMN
VIL - ADDRESS . ADDRESS

<7ICWL*>‘

«—fRWL——>
twp—>

W /S NV

oF VIH - 7 7\
VIL - N toED “toEH
tbs
DQO ~ DQ3(7) «—> |«——tpp—>
V - \
" DATA-IN
ViL- __/
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EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

READ - MODIFY - WRITE CYCLE

tRwc >
< tRAS > |[e——RP—>
____ VH- — X ;L 3
RAS \
VIL - \\ 7
tcrp
> —tRCD —>¢«——{RSH >
CAS ViH - i < tcas r/
ViL - <—tRAD X V
tASrR | |tRAH tasc tcTH
[ — g <>

&1 tcsH
A VIH - ROW Y COLUMN
VIL - ADDR . ADDRESS
< tAwD <—J tRWL

< tcwp——————— > < tcwL—>

— VH- h
W - >
VIL - \( twp /

tRWD
—_ VH- LoEA \\
OE
VIL - \< /
toLz >+«
tcLz [«
tcac
A > toH
DQO ~ DQ3(7) -t

€|
VI/OH - ’< VALID
VioL - DATA-IN

I
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EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

HYPER PAGE READ CYCLE

tRASP N et/i’\l\;
— VH- h
RAS
VIL - \\ . /

i6
tcsH «——tRHCP—>
‘ <« tHPc—*——tHPC— > —tHPC >
CRP
« tRCD tcp icp cp
VIH - \ tcas| /X _ tcas X _tcas /£ X _fcas 4
CAS A\ N N
VIL - .
“—tRAD >
tAsrR tRAH tAsC tcaH tasc tcaH  tasc tcaH tasc| |tcaH
« > > > |« — <> ——»| *tREZ*‘
VIH - ROW { COLUMN 7 COLUMN £oLuM # COLUMN
A
VIL - ADDR \ADDRES NADDRES _/ ADDR N ADDRES
< tRAL—> <> {RRH
trCs «—tRCH—>
— VIH- 4 3
w tcpa >
VIL - -tCAC>
—tcAacT> «—1{cACc—>
tAa—>
[ > l——— —>
< tcpA—— taa taa
e——1tcPA
taa—> <tOoCH tcHo
> tOEP
A
— VH- toEA <+ tOEA—> /‘ﬁ
VIL - EN v
~toeEP L
DQO ~ DQ3(7) «—tRAC togz»> toez
VOH - 5 M\
VALID \
VoL - L . I DATA-OUT/
> toLz
| tCLZ VALID
DATA-OUT
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EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

HYPER PAGE WRITE CYCLE ( EARLY WRITE)
NOTE : DouTt = OPEN

. trP
tRASP >
ST
RAS Vi \ ‘itRHCP—’/FiL\;
VIL - N . 7
0
‘ «——HPC—«——tHPC— > <“—tRSH—
CRP
>« «—{RCD > tcp> «—tcp—>
_CAS VIH - / X\FtCAS» ’\etCAS%//—\’ ‘*tCAS"/_
VIL - HIRAD*" | \_ié —/ 7
‘it‘CSH
tAsr tRAH tasc tcaH tasc tcAH tasc| |tcaH
<« > >
A ViH - { ROW } { COLUMN COLUMN e COLUMN
VIL - ADDR. ADDRESS ADDRESS i ADDRESS
o
fe tRAL >
twes | twey twes | |, |twgH LWCS twcH
<—>| > 4—>| <
— VH- «—twP—> / <rtwp 0 —\47th4> /
w
VIL - X yin X N Z
< I'.CWL"I tCWL*J I'.ICWL"|
‘ < thWL4>
—— VIH- o
E
VIL -
DS toH
DQO ~ DQ3(7) D
VIH - VALID
VIL - DATA-IN
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EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

HYPER PAGE READ-MODIFY-WRITE CYCLE

< tRASP > (R
VIH- X K tcsH DE— L >
RAS N
VIL - 7
tcrp tHPRWC >
«—trRCcD—> <“tcp—> FlCRP—>
— VH- X t ¢ 3 t
CAS \‘* CAS / \<7 CAS——>
VIL - *tRAD*| N 7 X 7
>
tRAH 1. < tRAL
> tcAH Sl
tasr tasc tASC » tcaH
- ] T
A ViH ROW / coL. CoL.
VIL - ADDR \ ADDR LADD
‘ tRWL |« ,!
> tRCS tcwL < tcwL [«
— VIH- / h b
W / \ fwp \ S /
Vie- «———tcwp——> : «—tcwp——> N
tAwD tawp >
tRWD < tcpwp———>
— VH- toEA toea £
OE > X
ViL - N\ N
<> {OED
*t|CAC* ‘ tcac > ;
DH DH
tAA—> PtAAﬂ
DQO ~ DQ3(7) «—1tRAC
VI/OH - 7
VioL -
tcLz «p tcLz
—<toLz VALID VALID toLz VALID VALID
DATA-OUT DATA-IN DATA-OUT DATA-IN
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EDO Mode, x4 and x8 Device Timing Diagram

CMOS DRAM

HYPER PAGE READ AND WRITE MIXED CYCLE

+ trRP
tRASP > e
— VH- Y | ‘ .
RAS \ READ(tcAC) ! READ(tcpA) ! WRITE ! READ(tAA) /
VIL - N ! ! 7
«———tRHCP—>
«—tHPC——>«—tHPC— > ¢——tHPC—>
—tcp—> PRI tep,
— VH- / p / \ / X tcas Y
CAS v tRAD <] «tcas tcas» \+tCAs+ / \<—> /
IL - 3 3
tRAH
> | tcAH
tAsr tasc |tcaH tcaH tasc < sc| | tcaH
rtAsc—>| <« >l <>
VIH - £ /
ROW COLUMN COLUMN COL. COL.
VIL - ADDR ¢ \ADDRES ADDRESS ADDR \ ADDR
D tRALf*‘
tRcs trRCH trRCs tRCH WCH trRCH
l—>| > R —p <>
— VIH- 7 3 f X twcs 3
W \ / \F
VIL - 7
<> tWPE
—retcLz
. twED
< tcpa > «—>
— VIH-
E
VIL - : N
{OEA «—> toH
twez >
fcac—>{ twez »letps
—>
DQO ~ DQ3(7) ——taa—>
VI/OH - «—RAC—> 1y L/
VALID VALID
Vi/oL - \PATA-OU \ DATA-IN

I

ELECTRONICS



EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

RAS - ONLY REFRESH CYCLE*
NOTE : W, OE, DiN = Don¢ care

DouTt = OPEN
< trRC >
“—trRP—>
— VH- X |« trRAS i )
RAS \
VIL - \\ S
trRPC tcrpP
o, i
— VIH- 3
CAS
VIL -
tAsrR| |[trRAH
i
A VIH - ROW
V||_ - ADDR

CAS - BEFORE - RAS REFRESH CYCLE
NOTE : OE, A = Dont care

tRC
\ | tRP—>

VIH - (RAS > \
RAS \

VIL -

{RPC—>

CAS ViH - «———tCHR——> /

VIL - 7

I‘M’ «tWRH+|

e/ N

DQO ~ DQ3(7) tcEZ le—>
vor- > OPEN
VoL -

I
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EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM
HIDDEN REFRESH CYCLE (READ)
< trC Eﬁ trC tRP:
— VH- N [* trRAS > L—\ <7tRAs:j —
RAS VIL - \\ Vi \ \
{eRY «———tRCD—>«—tRSH—>| <«—{CHR—>
— VIH- 3 i
CAS VIL - \\\ J/ /
«—tRAD—>
< tRAL—>
tAsSR }R_Ali tAsc; « < tcaHo
VIH - >i ROW / COLUMN
A VIL - ADDRESS j><:><\ ADDRESS ﬁ>< ><
twRrH
«—trRCS>
W VIH - / 4_1\
VIL - N
tAA
—— VIH- tOEA—> v
OE VIL - \jj
L+|t0Lz >—<{CEZ
«——tcac—> IREZ >
tcLz « > ——twez— |
DQO ~ DQ3(7) trRAC toEZ——>
VOH - OPEN —’(j DATA-OUT N
VoL - A\ A

I
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EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

HIDDEN REFRESH CYCLE ( WRITE )
NOTE : DouTt = OPEN

< tRC > tRC >
trRP

tRP, |
VIH - NI trRAS /F:; «—tRAS—> F::
RAS
ViL - \\ y \
tcrP
[ «—IRCD—>«—1{RSH—> <«—{CHR—>
— VH- b
CAS / \
VIL - N

< traAD >

tASR tRAH tasc N

D > <tcaH
AV'H' ROW m‘ COLUMN GLP< ><
VIL - ><[ ADDRESS . ADDRESS
L—>IWRH

>—<{WRP

o NN

OF VIH -
VIL -

tbs

DQO ~ DQ3(7) E > “tDH”JL<
VIH -
DATA-IN
VIL -
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EDO Mode, x4 and x8 Device Timing Diagram CMOS DRAM

CAS - BEFORE - RAS SELF REFRESH CYCLE
NOTE : OE, A = Dont care

«—tRP—> tRASS > [«—1tRPS
— VH- N
RAS \
VIL - \ y
trRPC

«—tRPC

— VH-

CAS
VIL -

DQO ~ DQ3(7) tcez
Vor- OPEN
VoL -

— VIH- Y 3
v / \
VIL - twrp | | twRrH

TEST MODE IN CYCLE
NOTE : OE, A = Dont care

«—tRP—> <—tRP—:
VIH - 7ii X tRAS » X
RAS \
VIL - \ J/
trRPC

< tRPC—
-tcp
VIH - y fCSR
CAS «—{CHR——>| /
ViL- ]
JwTs tWTH
__ VH- \
w
VIL - X
DQO ~ DQ3(7) toFF «—>
N
vor- > OPEN
VoL - #
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