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eorex EM44CM1688LBA

1. Bank Activate Command: tRcD=3, AL=2, tRP=3, tRRD=2

Thn+2 Tn+3

Internal RAS CAS delay tRCDmln
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Address <Row Addr. > <00| Addr. RowAddr > <Co| Addr. > :
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Bank A Bank B Bank A
Addr. Addr. Row Addr

Bank A Bank B Bank A
P recharge P recharge Actlvate

tRP Row Precharge T|me (B ank A)

Bank Ao Bank B delay tRRD

addltlve Iatency AL 2 'Read A

RAS RAS delathRD § .Beglﬂs

|
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]
|
Command Bank A osted CAS Bank B osted CAS |
Actlvate Read A Actlvate Read B :
: 1 H
tRAS RowActlve Tlme BankA ! :
: 1 : : ] (A " 1 : I
: : : RC RowCycIe Tlme(Bank A) :
I H H |
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|
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2. Read Burst Timing: cL

=4

3, AL=0, RL=3, BL

112

17

16

15

T4

13

12

T1

T0

~_(CCD

|
b
[
1
1
I

<Dout BO XDoutB1 X Dout B2 DoutBSi DoutCOXDoutm X DoutCZX DoutC3

I

Y A .

|

RB

Dout A0 XDout A1l X Dout A2 |\ Dout A3
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3. Read followed by a write to the same bank I: Activate to Read delay < tRCDmin
AL=2andCL=3,RL=(AL+CL)=5WL=(RL-1)=4,BL=4

-1 0 1 2 3 4 5 6 7 8 9 10 11 12

I

|

oo B~
I I A|-\=|2\& CL =

DQS, I < I s

I ' | |
e RCD | o
| RL = AL+CL =5
]
|

ﬂi

DQ

PostCAS 1

4. Read followed by a write to the same bank Il: Activate to Read delay < tRCDmin
AL=2andCL=3,RL=(AL+CL)=5 WL=(RL-1)=4,BL=8

0 1 2 3 4 5 6 ) 8 9 10 11 12

|
|
CMD~EaheR X darch \ :
| AL = 2 CL=3
Das, - P T :
O e e B
€ > | | | | |
RL AL+CL=5| | | | |\
o0 e () ) o 1 ) 7
|

|

| |

| I (I

l ! ! > I | I | |

PostCAS3

Nov. 2010 4/40 WWW.eorex.com



eorex EM44CM1688LBA

5. Read followed by a write to the same bank Ill: Activate to Read delay < tRCDmin
AL=1,CL=3,RL=4,WL=3,BL=4

|
|
|
{RCD>tR C Dmin.

cwo (TR
| lq—
DQS, | | | | |
DQS | | [ | |
| | | I I I
| | | | | =
DQ | ] | ] I |
| | | | | | |
I | I l | | l I | > | | I I

PostCAS5S
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6. Basic Burst Read Timing

CK, CK
DQS,
DQS
DQ {DO
tDQSQmax' - ‘
4tQ_H> Ddon’t care
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7. Burst Read Operation: rL

5(AL=2,CL =3,BL=4)

18

17

16

T5

T4

T3

T2

T1

T0

) (o o (oo ) (o) o ) (o)

Post CAS

BReadb523

READ A

CMD {

DQ
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8. Burst Read Operation: RL=3 (AL =0,CL =3,BL =8)

T0 T1 T2 T3 T4 T5 T6 T7 18

0 ] I ] i i i ]

i ] I ] 1 ) ( ]

i I I ) ! ) |

| ] [ N J ==0asth - ¢ I S I [ :

DQS, | ; ;f A ] ' 1 Y ]

DQS : ; ; i : _______ ALk VA : i

! ! | | : ! : ! ! ' '

| CL=3 1 | : 1 ! 1 ! ' : 1 1

| ' IR N N RS RS NS S BN !

, ! L=3 | 1 \ \ )
DQ's : : : : \DoutAO DoutA1 | Dout A2 DoutAB/ Dout A4 } Dout A5 | Dout A6 DoutAT/

| | | | : v 5 . ; v x . |

] I I : ' : ! : ) : ! ]

BRendBOS
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9. Burst Read followed by BurstWrite : RL =5, wL = (RL-1) = 4, BL = 4

CK, CK
WO (i H HH H H op H wor H{_or j—
READ A WRITE A
| : [ [ ' ! : : ;
| : f ! } ' 1 '
¢ '- : > :
Das, ! ! | H : IV
D T N ¥ | ) : P Vol
as | ! ! : SN W S ¥ ) SN U 0 O Y
] 1 1 1 | : :
( ! ! ! ' - E :
: E RL=15 : : : \ : : ; ;
DQ E‘ : : : >/DoutAO XDOUIM X Dout A2X Dout ASH(DM A0 XDin A1l X Din A2 X Din A3 >—
| I I I I _ | ' [ : : :
| ' ' 1 ' ! 1 ! ' ! 1 ! ]

BRBW514

The minimum time from the burst read command to the burst write command is defined by a read-to-write turn-around time, which is BL/2 + 2 clocks.
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10. Seamless Burst Read Operation |: RL=5AL=2,CL=3,BL=4

10 T1 12 T3 T4 15 16 17 18

P
1
Post CAS PostCAS NOP
CMD< READ A H H READ B H NOP

I ) I | | 1 | |
, 1 ] 1 ] I ' ] ]
I 1 ] 1 ] I ' ] |
| ] 1 1 | I ' I ; I
DQS, | ; ; ) i/ i b TR
paQs | 5 i 5 | : LN i :
i AL=2 ! CL=3 ! ! R
I | = 5 | | ; | E l i
DQ :< : : : : ><Doul: A0 XDout A1 X DoutAZX DoutA3><Dout Bo XDout B1 X Dout BZX Dout B3>_
| [ [ [ | . : | : ;
| ! | ! | | ' | ' I ' I

" SBR523
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11. Seamless Burst Read Operation Il: RL =3, AL =0, CL = 3, BL = 8 (non interrupting)

T0 T1 12 T3 T4 T5 T6 T7 T8 T9

SBR_BLS
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12. Basic Burst Write Timing

tpasH toasL

< > < >
Das L L
DQS, \ \ ! \( \<
DQS BQ_S_/'\—/‘\___J e___1
t t
WPRE WPST
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13. Burst Write Operation |: RL=5 (AL =2,CL =3), WL =4, BL = 4

TO T1 T2 T3 T4 T5 T6 T7 Tn
CK, CK
.
CMD <Post CAS >_< NOP >_< NOP >—< NOP
WRITE A
| | | . 1 : |
i | | Completion of : :
! : | the Burst Write : !
DQS, 1 I H l 1 ' ]
DQS . i ! i I i
: . : W |
| ] = | )
:‘ : : ] : 1 i ]
DQ ! l l l l : l
N M ] ] ] ] )
I | | | _ | | ‘ | ;
1 | | | ] . ] | [} ‘ | ' BW543
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14. Burst Write Operation Il: RL=3(AL=0,CL =3), WL =2,BL = 4

' Bank A
CMD _{ Post CAS
4<WRITEA>_< NOP >—< NOP >_< NOP H NOP >—< NOP >—< NOP F’recharge>—<Actlvate >_

| [} ] [} [} [} ] 1
! ! ! QSSs ' Completlon of ! ' '
I ' i I : I ' '
i ! 5 s S I . the Burst Write : ! : .
%’ ] ! P 1y 3 / :K/ | : I \\ ] ]
oos ————( L
] B e H .
| ' 1 | | 1 1 | } ]
it o . . r tWR i I tRP |
WL RL =2 l : i‘ i : i E‘ : ’i
[} 1 H
DQ ; ! —(DIN AOXDIN A1XDIN A2XDIN A3) : : : : |
| | : . _ | | | Hl I :
N I ] : I I ] I ' 1 :
BW322
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15. Burst Write followed by Burst Read: RL=5(AL=2,CL =3), WL =4,tWTR=2,BL =4
TO T1 T2 T3 T4 T5 T6 T7 T8 T9

-y

I

|

. H H H 1
H H H H |

H H H H |

: T : H H H |
! i . : s ! : : : z :
]

READ A I

: ; ; 5 :

R : : I

E / H H T

pes, | i ! R i A A U S
DQS ; E . ,-\ g \ : '/ | : \ K :
WL =RL-4 =4 T AL=2 m i CL=3 ¢ —— _;:
1 i tWTR I R N R
DQ : l < i > | - | .
o | | | RLE5 | | |

BWBR

The minimum number of clocks from the burst write command to the burst read command is (CL - 1) +BL/2 + tWTR where tWTR is the write-to-read
turn-around time tWTR expressed in clock cycles. The tWTR is not a write recovery time (tWR) but the time required to transfer 4 bit write data from the
input buffer into sense amplifiers in the array.
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16. Seamless Burst Write Operation |: RL=5, wL=4, BL=4

T0 T1 T2 T3 T4 T5 T6 17 18

<H s (e} oy ) ()
WRITE A WRITE B

! 1 1 ] 1 ]
' ) ) 1 ' 1
M 1 1 : 1 : ! : ! :
) 1 1 : 1 : ! R . E
DQS, | ! ! ; ! AT / s \ P
T ¥ 4 ' H . " E H H
DQS : : . : 5 : il 'y ;S ! / 5
| ! : ! : | : ] . | :
: ! WL=RL}1-4 ! \ )
! | ’ | : | f ' ' ' : E
DQ : ! : : : \DIN AOXDIN A1XDIN AZXDIN ABXD”\J BOXDIN B1Mﬁ+
| I I | | . . : . ; |
' 1 1 | | : ' : 1 : ' : ] :

SBR
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17. Seamless Burst Write Operation Il: RL=3, wL=2, BL=8, non-interrupting

T0 T1 T2 T3 T4 T5 16 17 T8

i : i § i i § i i | i i
. ' 1 H 1 N L H 1 . 1 H 1 : 1 H 1 H
CMD —( WRITE A>—< NOP >—< NOP >—< NOP >—< WRITE B >—< NOP >—< NOP >—< NOP >—< NOP }—

, ] ] ] ]

' 1 1 ! !

] 1 | 1 1 !

. : o N I e ! o
DQs, _i [ H VA T VA
pbas 1 i A R P A

[} M + tememadonr 1 . t |

b A P

| WiL- Cob

1 : 1 . 1 [ 1 . |
bQ : : ><DIN BOXDIN B‘IXDIN BZXDIN BBXDIN B4XDIN B5 ) DIN

: 1 1 1 ] 1 : i : 1 :

SBW_BLS
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18. Write Data Mask Timing

tpasn  tpasL

r— - - - T A
DQS, ‘( / _____j\L_____
DQS AN DS A \___/ N\

t twesT
<VPRE, < >
\/ |7 i/ 1 \f \f ".“-‘
DQ |Din}  Din| Din| [Din|
L il il i :}w. A I \ J\ |
tps I toH
P« PLIb.
i | I Y e
Lo ‘«-‘
DM o A\
T et e n
| |

don't care
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19. Burst Write Operation with Data Mask: RL =3 (AL =0, CL =3), WL = 2, tWR = 3, BL = 4

T0 T1 T2 T3 T4 5 16 T7 Tn

' ' ' \ |/ Bank A >
CMD{WR|TEA>_< NOP >—< NOP >—< NOP >—< NOP >—< NOP >—< NOP HPrecharge Activate

e Th L el
o | ] A N S N R A

e
" \5/5 \ /T T A

DM
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20. Read Burst Interrupt Timing: (CL=3,AL=0,RL =3, BL = 8)
TO T1 T2 T3 T4 T5 T6 T7 T8

L \

) (o) oy o b ) (o )
RN

DAS,
DQS

DQ

Dout AO XDoutA1

RBI
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21. Write Burst Interrupt Timing: (cL=3,AL=0, WL =2, BL =8)

T0 T1 12 T3 T4 15 16 17 18
CK, CK
1 ' ! | | }___' ' ' ‘
: : | ! | | | | | |
CMD ( NOP >—<WRITEA >—< NOP >—<WR|TE B >—< NOP >—< NOP >—< NOP >—< NOP >_< NOP }[
; T T i T T T T T
' ' I ] I I I I I
. ' ] ( I I I I I
. ! ' ! I I I I I
DQS, : : Vo o T V) E W S i A Wil
DQS ' 1 1
1 ] | I N W . MO [ N b
. ) ' I I [
' ] I I I i
' " ; : : ! ! :
: ' | ' \
DQ : d : \or 0 XDinM XDinAz XDinAS Din BO XDinEH XDinB2 XDinBS /,(DoutEMXDinBS XDinBﬁ XDinB7>
" : | i i i i i i
' 1 ] ! I I I I I
| | | | | | | | |
' ' I ' I I I I I
WBI
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22. Burst Read Followed by Precharge |: RL =4 (AL =1, CL = 3), BL = 4, tRTP <= 2 clocks
TO T1 T2 T3 T4 T5 T6 T7 T8

CMD _/ Post CAS Bank A
{READA >—< NOP >—< >—<Precharge>—< NOP >—< NOP >_<Act|vate NOP NOP

1 [} I |
:4 . AL+BL/2 clks : : »i‘ ; : tRP , ; I E E
DQS, I i ! . ! !
DQS : ! !
AL =1 : : :
——> ¢ ! : !
1 H
0a ! l l
I I
| |
| |
| |
| |
| |
| |
| |

“TTTA
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23. Burst Read Followed by Precharge Il: RL =4 (AL =1, CL = 3), BL = 8, tRTP <= 2 clocks
T2

T0

T1

T3 T4 T5 16 17 T8

Bank A
NOP Precharge

CMD _/ Post CAS NOP
READ A

) H | I |
:< P:\L + BL{Z clks : E E ‘ E

Das, | . : )

DQS : : ! : ! T f i
1OAL=1 ; E : : . : :
e S T A T N U S R
i : ' ! : : . : ' :

DQ n L RLod — <PV AR 5
: : : . : \Dout AO 3 Dout A1 Dout A2 |\ Dout A3 \ Dout A4 ) Dout A5 | Dout A6j4 Dout A7 .

H I ; I : I ( : I ; | :
N 1 >=tRAS 1 E | | ‘ - 1 E | ; ] s 1 E
; >l i b
i I 1 >=tRC I I ] I : | ]
i 4 ' t 4 $ P : ' |
I | | | >=tRTP | | | |
' ‘ 1 A i i I I 1
| | BR-P413(8
first 4-bit prefetch second 4-bit prefetch (®)
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24. Burst Read Followed by Precharge lll: rRL=5(AL=2, CL=3), BL=4, tRTP<=2 clocks

T0 T1 T2 T3 T4 T5 T6 T7 T8
CK, CK
CMD {PostCASH >_< NOP >_< >—<Precharge>—< >_< >_< BarjkA >_< NOP >
READ A Activate
i T H T M
l : BL/2 clks ! ! : ! :
:‘ : ] - : ] : 1 : : : 5 ’: : : :
S I L o
DQS B ! ' ' | .' | |
! AL =2 | CL=3 | ; : . \
< : > i i é - i
i | RL-5 : . — - .
DQ E‘ i : E i ’ |I<Dc>ut;ﬂ\0 XDoutM X Dout AZX DoutA3> i
1 ' i i
( ! >tRAS ! ! _ ' I : 1 |
: ; : e b !
L
! ! ! =RIP P ! | | IBR-P523
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25. Burst Read Followed by Precharge IV: RL=6(AL=2, CL=4), BL=4, tRTP<=2 clocks

T0 T1 12 T3 T4 15 16 17 T8
CK, CK
CMD _[ PostCAS NOP NOP Precharge NOP NOP BankA
READ A Actlvate

| : T 0 T : T
i‘ L AL~ BL/Z: clocks I} i >i< i i ] E Ly
\ 1 H 1 ! 1 | ) P S | S | [P

Das, I R R : : R

DQS I : : ! ; ! : ! ; . ; . ; :/ :
l AL=2 i ! % ! ' ' ! pooed o ! i
R i — E CL=4 : : i : i ; : 5
! ! RL-p [ : P = ' ; . ;
< | I S— : : S =

DQ : : ' ! : ' Dout AO { Dout AT X DoutA2>\/ DoutA3>—§7
I L] [} . L}
I L >=RAS ' ; ' ' ! | : \ : ' :
; — 1 > e S S S —>
BN N N 7 N D Y S N N
I H : ! :

: { >=tRTP

! | 5 T ! T ’E | ! ! I BR- P6?4
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26. Burst Read Followed by Precharge V: RL=4, (AL=0, CL=4), BL=8, tRTP>2 clocks

CMD - NOP NOP NOP Prech Bank A
< READ A >—< recharge NOP NOP Adwme

i‘ AL + BL/2 clks + 1 : l P l I
| L] I L] T 1 1
| ] : } ] I H - L L l
Das, | : | i I *;,/ ‘, ‘, .
bos T ' S NS W L |
| : :
I + CL=4 ! ! ! : ! : ! : ! : ! :
< i | 5 T T T T T U D U R
DQ < — : : >/ ' | ! 5
: . : : H \Dout AQ { Dout A1 Dout A2} Dout A3 \ Dout A4 | Dout A5 | Dout A6} Dout A7 ‘
| ] H [} ] I i " 1 .
I ! >=tRAS ! ! ! E ! : ! : ! : ! :
: : i : i i : P : : :
] : 1 H ] ] H | H ] | | ]
! : ' I | >=tR+P l i : I I i
+ ' ! : + ! : Pi : ] | 1
, . BR-P404(8
first 4-bit prefetch second 4-bit prefetch ©

Nov. 2010
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27. Burst Write followed by Precharge I: wL=(RL-1)=3,BL=4,tWR =3

o () (v ) H H H H H HF
WRITE A

Completlon of
L the Burst erte

-------------------------

________

DAS,
DQS

i (]

] ]

|- DR !
v [ ]
' '

! |
> E :

<DIN AOXDII\; A1XDIN AZXDII\:I A3>

WL =3

DQ

=
smsmsssassavan x....-.-.-.-.-

Y Y

T s R

BW-P3
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28. Burst Write followed by Precharge Il: wL=(RL-1)=4,BL=4,tWR=3

CMD Post CAS
WRITE A

[l 1 ] .
NOP >_< NOP ’ Precharge |
A >

| : : : : ! H
E : : : I Completion of !
DQs, | : i P/the Burst Write :
’ Cwieg ' IR
:4 : WL =4 : : : : 1 i — P
: L . — b
DQ : : " I \DINAOXDINA1><DINA2XDINA3/ : : "
| | I | . _ i | | \ | :
. I ' I ] : ] ' I ] : ' :
BW-P4
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29. Burst Read with Auto-Precharge I: followed by an activation to the Same Bank (tRC Limit)
RL =5 (AL = 2, CL = 3), BL = 4, tRTP <= 2 clocks

TO T1 T2 T3 T4 T5 T6 T7 T8
CK, CK
CMD @osted CAS>_< NOP >—< NOP >—< NOP >—< NOP >—< NOP >—< NOP >—< NOP >_< Bank >
D Activate
A.IO _uhlghn . : i | i E i E i E
i A|_ +'B L/2 : Auto Precharge Begins ' : :
DQS, l‘ : : ! i A e VR ' k :
DQS i : | D N A (S f | i
| = = 1 L
B AL-2 i, § CL=3 54——>;— R P R — >
i : RL=5 . L — '
DQ 54 ; ; : i 1 ’\Dout Ao XDoutnM X DoutAZX DoutA3>: i
| ! : ! ' I I I
: L RAS, i > IR i
: i tRC min. | ; ' ] ! '
| i : | | l | ' ' h
I | ! ! . ' I
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30. Burst Read with Auto-Precharge II: followed by an Activation to the Same Bank (tRAS Limit)
RL =5 (AL = 2, CL = 3), BL = 4, tRTP <= 2 clocks

T0 T1 T2 T3 T4 T5 T6 T7 T8
CK, CK
' R N R R R L
ted CAS Bank
CMD é&OESAeD w/AP>_< >—< NOP >—< NOP >—< NOP >—< NOP >—< NOP >—< Activate >—< NOP >
A0 _"h|gh" _ v Y Y : : P !
R tRAS( W P A |
DQS, 1 ! ! : i ; :. ]
bas = | Poob . A |
\ i ' _ o ! i : | g !
2 A:L_ : >ie—: CL:_ > < ~ ®RP T |
! H RL=5 " : I I i : ; | I
DQ E‘ ; ; . ; i >/D{)ut A0 XDout A1l X DoutA2X Dout ."-\3\' :
) 1 1 1 | \ /: |
' ! : ' 1 ] i : T : | |
' 1 : ! 1 ] 1 : ! : | |
: . {WRC 4 : : ! ! ! |
' L ! ! ! ! ! . !
]

BR-AP5232
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31. Burst Read with Auto-Precharge lll: followed by an Activation to the Same Bank
RL=4(AL=1, CL=3), BL=8, tRTP<=2 clocks

10 T1 12 13 T4 15 16 17 18
CK, CK
g I
e e e H D CE C -y
READ w/AP Activate
| H 1 | [}
A0 ="high" ' AL 4 BL : . . tR : |
——— L ALvBLR L P > -« : >
: | I g o E Auto Precharge Bg:_gjn_s_ I )
DQS, ! : : ' { : : 0" i K i |
DQS T ] i . o [ Pl !
AL = 1 i CcL=3 Co b ! N P E
D B — > ! L : P E
I : = : , X ' \ ' :
DQ E‘ E ; : ; E ; >< Dout A0 XDout A1 X DoutAQX Dout A3/<Dout A4 XDOUH\SX Dout AGX Dout A]’>‘;
| 1 ! I ! I : ) : I : { : J '
! : g : g { s=RRTP ° : g Do : P |
| I ; I ; [ — : ! Pl : I : I : I ;
| + ' 1 ' 1 . | . [} . | . ] . 1 '
T BR-AP413(8)2
first 4-bit prefetch second 4-bit prefetch
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32. Burst Read with Auto-Precharge IV: followed by an Activation to the Same Bank
RL=4(AL=1, CL=3), BL=4, tRTP>2 clocks

T0 T1 12 T3 T4 T5 16 T7 T8

CK, CK

1 , .
! : :
READ w/AP Activate

A10 —”h hn | [} | : |
[0="high™ F L iRTP L RP Lo R
' : : : . Auto-Precharge Begins _ | ' : : :
DQS, ! : : N : N AT b : g l
DQS ' i i ‘E\_ o i | L \ ! !
i AL=1 L=3 | A A
DR RL=4' 1 i i o
] : = : ! ¢ ! ‘ '
DQ :4 i H : E E >/ DoutAOXDouI.M X DouIAZX Dout A3\E H E 5 E V
: N . f I
- B B N | T T
| le—— Ll 1 LR E Ly
+ BR-AP4133

first 4-bit prefetch
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33. Burst Write with Auto-Precharge I wL =2, tbAL = 6 (WR = 3, tRP = 3), BL = 4 tRC Limit)

T0 T1 T2 T3 T4 T5 T6 T7
CK, CK
CMD (WRITEA>—< >_< >_< NOP >—< >—< NOP >—< NOP BahkA >
Activate
A0 —"hlgh” ' : ! | : | i
: : : j JCompIetlon of the Burs.sterte: Au to- Precharge Beglns i
DQS, ! A ! R # ! P : - :
bas L - fi . T VA R \\ !
L wl - R'L1_2 i i | ¢ AL R P LR
— I R R B | DAL |
DQ : : \ v : ; T T !
] : <D|N AOXDIN A'IXDIN AZXDIN AB/ : : : : :
: ) : . . 1 ; | ) | |
: : : : : : : " tRCmin. : : \L
: i i i | S=tRAS min, i ' ' |
E 1 [ ] ] ' | ' 1 ’! 1

BW-AP223
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34. Burst Write with Auto-Precharge Il: wL=4, tDAL=6(WR=3, tRP=3), BL=4 (WR+tRP Limit)

T0 T3 T4 T5 16 17 T8 19 T12

CMD osted CAS
WRITE A

Bank A
NOP >—< NOP >—< NOP >—< &OP Activate }
A10 ="high" R a

te | : :
! Auto-Precharge Begins \
| : :

:

: i . )

DQs, AR I P

DQS E— \\2: : R ' RP \\ |
1 H |

LWL=HIL-1=4 i  WR > 1 \>i

, : | - 5 5 ' : i tDAL ' L'

: | ! 1 : L : '

DQ E : \ \i <DIN AOXDIN A1><D|N A2><D|N A3> E‘ i 5 i i - i

! ' ] ] : ] : ' 1 ] ] ]

i H A S S B } >-RC | : \L

\ ™ | i T i 7 T T P

- ks ) |
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35. Auto-Refresh Command

CKE

|
> e

s : z . L
AUTO AUTO
CMD =<Precharge>=< NOP >7< NOP HREFRESH){ NOP >j<REFRESH>=< NOP H NOP >=< ANY )—

T d 7 d 7 v d T
1 H I n | ! | 3 | 4 | ; | ! | " | ¢
] H 1 H | H | H | i | H | H | H 1
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36. Self-Refresh Command

TO T1 T2 T3 T4 T5

0 . == = - = |
CK/CK / )( b Vo) X :)/
L__l: \.__l. __l’= |\ |‘\.__r: - ‘\

O |

|

.M::%
Forr >

|

) wmarn i T e \E |
g T [ N | (D X G M

N S T E T . I . oo

CK/EWmay CK/CK must
be halted be stable

* = Device must be in the "All banks idle” state to entering Self Refresh mode.

ODT must be turned off prior to entering S elf R efresh mode.

tXSRD has to be satisfied for a Read or a Read with Auto-Precharge command.

tXSNR has to be satisfied for any command excepta Read or a Read with Auto-Precharge command.
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37. Active Power-Down Mode Entry I: and Exit after an Activate Command

T0 T1 T2 Tn Tn+1 Th+2

. L

!
H Valid ‘
/ \Command /

s A

tXAR or

!

—tgs P
CKE _3‘\ PLLE b jl’ —
\ : : : : S i

1 H | . H 1

| H I H H L}

[ 1 H 1 M H 1

' 1 | 1

H ] [}

T ARDS 97

T T ActPD O

Active Active
Power-Down P ower-Down
Entry E xit

note: Active Power-Down mode exit timing tXARD (“fast exit’) or tXARDS ("slow exit”) depends on the programmed
state in the MRS, address bit A12.
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38. Active Power-Down Mode Entry Il: and Exit after a Read Burs t: RL =4 (AL = 1, CL =3), BL = 4

Tn+1 Tn+2

T0 T1 T2 T3 T4 T5 T6 T7 Tn
oo [ L INENEEe
CK. oK W | Y W | SR\ VY WO | W A} | Y (S ¥
i : | : : : ! : ' : ' :

CMD { READ F nop \ \/ Vowoe Vdowor VW owoe WYL e W o\ \ [ vaia
READ w/AP/ | A A AT A M\ Il A\ A\ M\ /\ Command /

—p p

"1i;m

"RL +BL2

I H | ' ]
i ; N -

= SUNASRNE U (U 0, A -
g

=
w

— -

| tXARD or
| XARDS )

Active Active
P ower-Down P ower-Down ActPD 1
Entry E xit

—>

>

DQ _;g—i—.R

| Dout A0 4 Dout A1 | Dout A2 | Dout A3

0
I
I

note: Active Power-Down mode exit timing tXARD ("fast exit’) or tXARDS ("slow exit") depends on the programmed
state in the MRS, address bit A12.
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39. Active Power-Down Mode Entry lll: and Exit after a Write Burst: WL = 2, tWTR =2, BL = 4

T0 T1 T2 T3 T

IS UREANRE

' / ' \ / \ \ /
CMD < WRITE >ﬂ\ NOP —i: NOP ’—( NOP :._(\

NOP

\
\_/
I\

4 5 T6 T7

r—m ',’__ l'__ = \
SEREED R
R |

NOP - NOP

_\ NOP

|\ /
\
WP
/ \
| \

|

NOP
: : :
—f

s i

, tXARDor
tXARD%*)

S T N R A R R A
cke T T T T T _;,*HS' |
PR R R n WL +BL/2 + tWTR —
Das, 1 i TTTTTTTRTTATTTROIITTRL L |
bos Tt b b b —
" WL=RL-1=2 ! i L ! tWTR
I S B S ! it ; :
DQ i l E . f:Doui A0 i Dout A1 ) Dout A2‘:’f Dout AS?‘ E E
" \ N il N\ | H i
| A | |

_)_________.._________

Active
Power-Down
Entry

1%5"

Active
Power-Down
Exit

Act.P

note: Active Power-Down mode exit timing tXARD (“fast exit”) or tXARDS (“slow exit”) depends on the programmed

state in the MRS, address bit A12.
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40. Precharge Power Down Mode Entry and EXxit

Tn+1 Tn+2

Tn
)
A B\
H ] H | H | H
a ! = L ! =

}:’f NOP ) NoOP

CMD < Precharge V[ oNop v nop i VAl L/ nop
*) /A / \ Command / \
L tust = e
CKE ! 3{ | : :j/ — i I P s
b : i : : 1S : : P E
] : ! ! i ' I ! ] ;
|1 XHCK,| l I tXp O
Precharge Precharge
Power-Down Power-Down
Entry Exit
*) "Precharge" may be an external command or an internal PrePD

precharge following Write with AP.
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