hynix SDRAM Timing Diagram

Timing Diagram

1 AC Parameters for READ Timing

. AC Parameters for WRITE Timing

. Mode Register Set Cycle

. Power on Sequence and Auto Refresh

. CS Function (Only cs Signal needs to be asserted at minimum rate)
. CKE Timing for Power Down Mode

. Self-Refresh Entry and Exit

. CKE Timing for Clock Suspend during Burst READ (BL=4, CL=2)
. CKE Timing for Clock Suspend during Burst READ (BL=4, CL=3)
. CKE Timing for Clock Suspend during Burst WRITE (BL=4)

. Random Column Read (Page with same bank, BL=4, CL=2)

. Random Column Read (Page with same bank, BL=4, CL=3)

. Random Column Write (Page with same bank, BL=4, CL=2)

. Random Column Write (Page with same bank, BL=4, CL=3)

. Random Row Read (Pingpong banks, BL=8, CL=2)

. Random Row Read (Pinpong banks, BL=8, CL=3)

. Random Row Write (Pinpong banks, BL=8, CL=2)

. Random Row Write (Pinpong banks, BL=8, CL=3)

. Read and Write DQM Function (BL=4, CL=2)

. Read and Write DQM Function (BL=4, CL=3)

. Interleaved Column Read Cycle (BL=4, CL=2)

. Interleaved Column Read Cycle (BL=4, CL=3)

. Interleaved Column Write Cycle (BL=4, CL=2)

. Interleaved Column Write Cycle (BL=4, CL=3)

. Full Page Read Cycle (CL=2)

. Full Page Write Cycle (CL=2)

. Auto Precharge after READ Burst (BL=4, CL=2)

. Auto Precharge after WRITE Burst (BL=4, CL=2)

. Test Mode for Read Cycle (BL=4, CL=2)

. Test Mode for Write Cycle (BL=4, CL=2)
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hynix SDRAM Timing Diagram

1. AC Parameters for READ Timing : BL=4, CL=2

TO T1 T2: T3: T4 T5 T6{ T7: T8 T9 T10 T11:T12 T13: T14 T15 T16: T17: T18; T19 T20; T21: T22
tCLK H : H
> H H ¢
CLK [ L L L L L L L L L L L L L L L L L L L ML L L
CKE I oo on T
CAS m Wy 2000 aa  aa
m 4 t 4
BAO/1* n am 2 uyuww
A10 e Wl & |
ADDR o R ) - )
DQM Lo
1AC
DQ . EN DI G G2 S I C2 (€2 &2
— {RRD fagp:e ok
|
1 tRAS . RP )
tRC | |
|
f
Active Read Active Read Precharge  Active
Bank 0 Bank 0 Bank 1 Bank 1 Bank 0 Bank O
(Auto Precharge)

2. AC Parameters for WRITE Timing : BL=4, CL=2

§T0 T1:T2 T3:T4 T5 T6 T7: T8 { T9 T10:T11:T12:T13 T14 T15 T16§T17§T18 T19:T20:T21 §T22
CLK m—\_m—u—u—\_mm—L—\_m—u—um—\_m—\_r\_l—\_m—\_m
CKE i o
h CSICH : ¢ 1 :
i K
cs. (R VU Y 0 W B SR N [V WV
BAO/1* W s am W WS W W
A10 g m G o am 0 2@ W 20O We w00 |
ADDR e S E— 5
DQM Low ‘ ; ; ; :
: DS tDH H ] : :
H > H H 2 H
DQ —= {DAa1 \ DAa2 | Dhas ( Dhat | DBat) DBa2 | DBa3 ( DEad DAb1 Y DAb2 J(DABS { DAbA }—
tRCD ‘ '
tDPL™* tRP
tRRD _l I "‘
A A A A $ A ' '
Active Write Active eritke1 Active Write Precharge  Active
Bank 0 Bank 0 Bank1 an Bank 0 Bank 0 Bank0  BankO0
(Auto Precharge)

(Auto Precharge)

Note* : The 16M Synchronous DRAM Series have one BA.
tDPL is either 1 or 2CLKs depending on the speed.
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hynmix SDRAM Timing Diagram

3. Mode Register Set Cycle

%TO T1 :T2 T3:T4 :T5 T6 T7 0 T8 | T9 §T10 T11 T12:T13 T14§T15 T16 T17:T18 ' T19:T20 T21:T22
CLK [ ' ' '
{_High

CKE ™
CAS
WE BN
BA/ I
A0

Address Key:

ADDR

DQM _Low

|
C
5
|
5
IJ
|
5

tMRD
min. 2clocks;

A

i
I

DQ iz
’ ' tRP

—

1 1‘

All Banks Mode Active Bank 0
Precharge Register
Set

4. Power on Sequence and Auto Refresh

%TO T T2 T3:T4 T5 T6 : T7 : T8 : T9 T10:T11 T12 T13§T14 T15:T16 T17 :T18 :T19:T20:T21 T2

CLK 7 _ _
CKE Highlevel isinecessary tMRD

_ min. 2clocks

Cs T L e ./ \
RAS IR »y 0000 0 0w _A——
m H N H H N '

A10 w0 |
Address Key

ADDR | (G

High level is ntecessairy
DQM :

N

IJ
I_I
I’l
C
C

Hi-Z

DQ

_ ’ 8 or more Refresh Cycles are necessal :
L tRP tRC v Y w®e ]

| | (
f f T f Active Bank 0

All Banks Auto Refresh Auto Refresh Mode
Precharge Register
Set

—>

Note* : The 16M Synchronous DRAM Series have one BA.
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hynix SDRAM Timing Diagram

5. CS Function (Only cs signal needs to be asserted at min, rate) : BL=4, CL=3

TO T1 T2 T3.T4 T5 T6 T7 T8 T9 T10 T11 T12.T13 T14 T15 T16 T17 .T18 T19 T20 T21 T22
CLK L LML ML L L T L T L L L L
: High : 5 5 : 5
CKE . : . : :
ST . e

oA . I

WE | \
BAO/1* [ :

A10 K R\

ADDR .( RAa X CAa X CAb
o — |
pq "2 e e e e Bl e e e

i ! f ;

Bank 0 Read Write Precharge
Active Bank 0 Bank 0 Bank 0

@

6. CKE Timing for Power Down Mode
TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10T11T12T13T14 T15 T16 T17 T18 T19 T20 T21 T22 T23 T24
CLK L L LI L] ‘ nEpEpEnEninininEnEnE
CKE% \
s
"
BAO/1* IR

’_1

!é

L

A10 [

l

ﬁ ﬁﬁﬁﬁ'ﬁﬁ'ﬁ'ﬁﬁi ; E

ADDR |

DQM Low

DQ Hi-Z

lRPl
too Pt

Precharge Enter
All Banks Power-Down

t
Exit

Power-Down

Exit Enter
Power-Down Power-Down

Active Read
Bank 0 Bank 0

Note* : The 16M Synchronous DRAM Series have one BA.
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hynmix SDRAM Timing Diagram

7. Self Refresh Entry and Exit

TO:T1 T2 T3 T4 T5 T6 T7 : T8 ' T9 iT10 T11.:T12 T13§T14 T15 T16:T17 T18§T19 T20 :T21:T2:
CKE . I Stable Clock e : :

O WA
ADDR : ; : ; ; ;
DAM  tow : : :

Hi-Z

DQ

h—EE— b

? f NOP NOP NOP NOP NOP NOP

Precharge  Self Refresh Self Refresh Bank 0
AllBanks ~ Entry Exit {RC Active

8. CKE Timing for Clock Suspend during Burst READ : BL=4, CL=2

%TO T1:T2 T3:T4 T5 T6 T7 T T12§T13 T14 . T15 T16§T17 T18 T19:T20:T21 §T22

LILERE

BAO " gy
A10 g e
ADDR [IE?

DQM Lo

%

|

A | ———

DQ Hi-z {QAaﬂ( Qa2 X QAa3 )4 QAad }

tRCD T f T

1-Clock 2-Clock 3-Clock
Active Suspended Suspended Suspended

Bank 0 Read Banko
(Auto Precharge)

Note* : The 16M Synchronous DRAM Series have one BA.

B,
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hynmix SDRAM Timing Diagram

9. CKE Timing for Clock Suspend during Burst READ : BL=4, CL=3

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18:T19/T20 T21 T22
CKE N/ W e O N S
cs T\ L/ T Ww e

RAS . A

CAS I U /A

BA/ "I

A10 IR ; ;
ADDR IR -

DQM _ Low

DQ? Hee T G Qha3 )( QAad }

tRCD * + *

T T 1-Clock 2-Clock 3-Clock
Suspend Suspend Suspend
Active Read Bank 0
Bank 0 (Auto Precharge)

10. CKE Timing for Clock Suspend during Burst WRITE : BL=4

TO.T1 T2 T3 T4 §T5 T6§T7 T8 : T9 :T10 T11 T12 T13§T14 T15 T16 T17 T18§T19 T20 T21 T22§
CLK [T 1 ' 1 ' ' '

CKE /N ARE /
cs T\ / - L
RAS IR/
CAS I \_
WE I\
BAO/1 A
A10 R
ADDR I RAa ) CA
DQM :_tow

é
%

DQ L_@m DAa2 DAa3 [DAas )

t ot t {

T T Write Write  Write Write Write
Bank 0 Inhibited  |nhibited Inhibited Inhibited Inhibited
Active Write

Write Bank 0 Inhibited

(Auto Precharge)
Note* : The 16M Synchronous DRAM Series have one BA.
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hynix

SDRAM Timing Diagram

11. Random Column Read (Page with same bank) : BL=4, CL=2

TO T1 T2:T3 T4 ({T5 T6:T7:T8 : T9 T10 T11:T12 T13§T14 T15 T16:T17 {T18:T19 T20:T21 :T22
CLK ML LML ML L L L L L L L L L L
CKE o
G /T T\ e W e W
cH an W W W s o W
W w W wWwww
o mren — o m— o m—
ADDR [ e = - = |
pQ 2 D o O e O ) e L ]
Py oot oy
Read Read Read
Active Read Bank 0 Bank 0 Precharge Active Bank 0
Bank 0 Bank 0 Bank 0 Bank 0
12. Random Column Read (Page with same bank) : BL=4, CL=3
STO ™ T2 T3 T4 :T5:T6 T7 T8 T9 T10:T11 T12§T13 T14:T15 T16 T17§T18 T19:T20 T21:T22
cs N\ L/ T\ L/ ./ __/
BAO/1*__ _ — - _ _ _ A
ADDR ﬁ\a C/?\a C;Ab CAc L 5 cAd
DQM Low | : B :
DQ A : (QAa3 QAad)QADTY QABZ(QACT YQAGZ
FT" tRP
T T R:ad Rjad T T Rjad
g;:l\(/% g:rﬁ(do Bank 0 Bank 0 Pr;(;r;irge BA:::% Bank 0

Note* : The 16M Synchronous DRAM Series have one BA.
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hynix SDRAM Timing Diagram

13. Random Column Write (Page with same bank) : BL=4, CL=2

TO T1 T2/ T3 T4T5 T6 T7 T8 T9 T10.T11 T12 T13 T14 T15.T16 T17 T18 T19 T20 T21 T22.
CLK [ m ' | | LI

. High :
CKE :
RAS A MW
CAS W wm

O

| e
“uy
¥y u

ik

C

§

_/

-

iE

BAU/'A MR
A10
ADDR [

>

n_______ B
I
»y -
I
I
A7 ) <

b C

>

o

(RAb ) CA

CA

[g]
z

) 4 4 ! '

Active Write Write Write Precharge Active Write Write
Bank 0 Bank 0 Bank 0 Bank 0 Bank 0 Bank 0 Bank 0 Bank 0

—
—»
—

14. Random Column Write (Page with same bank) : BL=4, CL=3

TO T1 T2 :T3 T4 :T5 T6:T7 T8 : T9 T10 T11:T12:T13:T14 T15 T16:T17 :T18:T19 T20:T21 T22§
CLK ML L L L L LU pEglglnlgl |
CKE =
Cs T\ _
el an W W
VE T — .
e W W

-

|
|
0|

111

-/

L
-
g
-
§

A10 IKRA

ADDR [IRA
DQM . Lo

Pq
o

i
1

2

pQ _HZ b e it 5
Active Write Write Write Precharge Active Write
Bank 0 Bank 0 Bank 0 Bank 0 Bank 0 Bank 0 Bank 0

E

—

—»
—

—

Note* : The 16M Synchronous DRAM Series have one BA.
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hynix SDRAM Timing Diagram

15. Random Row Read (Pingpong banks) : BL=8, CL=2

N

TO T1 T2 T3 T.
(o118 e e e e s I I
¢ High :
CKE§ : '
o5 e —
BAV/I TR AN A

- —

T5 T6 T7 T8 T9 T10 T11:T12 T13 T14 T15 T16 T17 T18 T19/T20 T21 T22.

S

i;

A E—

'

A0 I S <
ADDR [ e )~
DQM | _tow 5 N

W

a CB:a

pQ 2 i Rt Gas) Gnad Qha7) Ghat| GBaT( GBaX QBas)aBad) QBasQBacY GBarl GBas) -

“wep ’ b

T T Read T
Bank 1
Active Read Active Precharge Active Read

Bank 0 Bank 0 Bank 1 Bank 0 Bank 0 Bank 0

—>
—

16. Random Row Read (Pinpong banks) : BL=8, CL=3

TO:T1:iT2:T3:T4
CLK ML LI L L L
CKE e
cs ./ ./ ./ \ / \
RAS IEEER
e

I
a =
BAO/1* A _—_
Aa )_ t
o N !

T5:T6 T7 T8 T9 T10 T11.T12 T13.T14 T15:T16 T17 T18 T19.T20:T21:T22 T23 724
LU pEgEg=

C
J
C
J
C
J
C
J
J
C

r S
I’l
C
I_I

L

—
/T
-\
—

A10 IR
ADDR [
DQM : Lo

pd
o
(@]

i
111

b

DQ £ Qpat QAa6 aBar( bz QBar ) QBa8

T T Active Read T T

Read
Bank 1
Active Read Bank 1 Precharge Active Bank 0

|

—

Note* : The 16M Synchronous DRAM Series have one BA.
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hynix SDRAM Timing Diagram

17. Random Row Write (Pingpong banks) : BL=8, CL=2

TO: T1 T2§T3 T4 :T5:T6:T7 (T8 :T9 T10§T11T12 T13§T14 T15.T16:T17:T18:T19 T20§T21 T22:T23:T24
LK ML L L L L L L L L L L L L L
CKE — :
BAO/1*__ _-_ ___-"_\__-___\___
ADDR mm@_@w CBa {il R@_@@—
aw
DQ {DAat D/;ae Daa1 DBa4 —é@m Dﬁébz Dﬁébs D/é
e R oy
Alive Wt Bki s T "ank T banko
Bank0  Bank0 rocharge  peko

18. Random Row Write (Pingpong banks) : BL=8, CL=3

%TO T1:T2 T3 T4 T5:T6 T7 T8 T9 T10 T11.T12 T13:T14 T15T16 T17:T18 T19:T20:T21 T22 T23.T24
(O < I e ) e e e e e Y e Y e Y I I S o B o B B
i High
CKE
cs T\ J / / T\ / (Y
RAS ________‘_-____—_\__-
CAS -_________-_______/‘_-
BAO/1’-_____‘_—‘_-______F_-
A10 _-___
ADDR [N (= REa cEa () e
DQM | Low
DQ Hi-Z (e DBat D
—_ — !
tRCD tRP
f T T T T Wxte T
Active Write Bank 0
Active Write Bank 1 Bank 1 Precharge Active Precharge
Bank 0 Bank 0 Bank 0 Bank 0 Bank 1

Note* : The 16M Synchronous DRAM Series have one BA.

Rev. 1.4/Jan. 02



hynix SDRAM Timing Diagram

19. Read and Write with DQM Function : BL=4, CL=2

TO T4 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22
(O < I s e Y Y e e e e Y e e Y o I
High
CKE
Cs — \__/ \_J \_/ \__/
RASHENA AN VWY Ul U
O — — —
m 4 H 4 H H
VAT W W ww  w
N o W weww
ADDR I I ; ey emy
DQM ’ \ T\
g ; {DQNOZ
DQ Qa1 | 0aa2) Qha3) Qhad }——{DBat (DBa2 DBad QAct Y QAc2 ) (At )
) t 4 ' ' '
Active Read Write Mask Read Mask
Bank 0 Bank 0 Bank 0 Write Bank 0 Read
(latency=0) (latency=2)

20. Read and Write with DQM Function : BL=4, CL=3

STO T T2 T3 :T4:T5 T6 T7 T8 T9:T10 T11:.T12 T13:T14:T15 T16 . T17 T18§T19 T20 T21 :T22
L1 ) e ) ) Y e e I O
CKE :
s/ / /
RAS ENE. ANy WSS U
CAS N WS A AR A
JUET WY ww T w T T w
o W W Wy
ADDR I~ (D - I <
DQM \ [\
5 tbamoz
DQ | T 5 ) e e ot Wy
1 1 bt 1
Active Read Write Mask Read Mask
Bank 0 Bank 0 Bank 0 Write Bank 0 Read
(Latency=0) (Latency=2)

Note* : The 16M Synchronous DRAM Series have one BA.
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SDRAM

hynix

Timing Diagram

21. Interleaved Column Read Cycle : BL=4, CL=2

TO
CLK

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13.T14 T15 T16

T17 T18:T19

T20 T21 T22.

o

CKE
Ccs T\
RAS I
CAS W
WE B
BAO/1 R

A10 I
ADDR

JTIEE
TiifaE

B =
- A
B =
B =
» -

RBa

RAa G Al

>

RBa Cc

DQM

o |;

I

>

b

A

e
1, CAS latency
T d

f

Active
Bank 1

DQ (72

tRCD

—
—

t

Read
Bank 0

f

Read
Bank 1

T

Read
Bank 1

—

—
—

Read
Bank 1

Read

Read Bank 1

Bank 0

Active
Bank 0

Ban

22. Interleaved Column Read Cycle : BL=4, CL=3

T3
[ L

TOT1 T2 T7

CLK

T4 ' T5 §T6 T8 T9 §T1O T11 T12 T13 T14§T15 T16

I

Precharge

Bd3 | B4

t

Precharge

k 0 Bank 1

T17 T18:T19.T20 T21 T22

High

CKE —

BAO/EA AR
A10

ADDR
DQM

b CAb

il

2 Bz

Read
Bank 0

DQ

o

®

2
. Ei””””””
{

tRCD CAS latency

T

Read Active
Bank 0 Bank 1

—
—

— 3

Read
Bank 1

Read
Bank 1

Read

Active Bank 1

Bank 0

Note* : The 16M Synchronous DRAM Series have one BA.

—>

Precharge
Bank 1

Y ) e )

Ab4

f

Precharge
Bank 0
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hynix

SDRAM Timing Diagram

23. Interleaved Column Write Cycle : BL=4, CL=2

TO T1 T2:iT3:T4 :T5 T6:T7 T8 : T9 T10 T11 §T12 T13§T14 T15 T16:T17 ‘T18:T19 T20:iT21:T22
CLK ML L L L L L L L L L L L
CKE
ST T / \/
SIS W an- an- an an U anWl  aa
ADDR [ e I e e 75
DQM
DQ (Crat Y ez Y ed et Y _Ba Bt b2 Eﬂ Baa
tLDtRiD | fe—PL Fm-l
[ |
} ] ' t t t b T !
E'sAaCr:i: % gg:;eo Q:::ﬁ gzg:& EYZTG sﬁﬂfﬂ E\slzgfo e 1P;cnf:(agge P;%T:ge
24. Interleaved Column Write Cycle : BL=4, CL=3
TO T1 :T2 T3 T4 :T5 T6 T7 T8 T9 §T1O T11 T12 T13 T14§T15 T16 T17 T18 :T19:T20 T21:T22
T I T e e e e e e Y T O O e O
CKE th
A10 -_ RBa A A A - A —
ADDR Aa _ Cmc CAb : CBd
pam :
pQ — Wy D T D 2 T
| IRCE:RRD I | tDPL | Fm’l
' \ LA R T '
! T f Write Write Write Wite Write Precharge
ptive B e Bank 1 Bank 1 Bank 1 Bank 0 Ba"“F’Ef;CnfLaBge Bank 1

Note* : The 16M Synchronous DRAM Series have one BA.
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hynix

SDRAM Timing Diagram

25. Full Page Read Cycle : CL=2

CLK ]

: Hig

:
S
S
:
:
C

CKE !

RAS B
CAS W
WE W

BAO/1'HA_

A10 IE
ADDR R

DQM

DQ Aa Aa;d A

—
—
—

Active Read Read
Bank 0 Bank 0 Bank 0

26. Full Page Write Cycle : CL=2

CLK

Terminate Precharge
Burst Bank 0

High
CKE

Cs \__/ L

:
[E
:

RASIA AW
CASW W _

WEN W
BAO/IA MR

A0 IKTER
ADDR [ RAa c

THTTANE

3

DQM

DQ —

Aat3 A

—
—
—

Active Write Write
Bank 0 Bank 0 Bank 0

Note* : The 16M Synchronous DRAM Series have one BA.

—

?

Terminate Precharge
Burst Bank 0
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hynix

SDRAM Timing Diagram

27. Auto Precharge after Read Burst : BL=4, CL=2

. TO.T1 T2.T3.T4 T5 T6 T7 T8 T9 T10 T11 T12 T13.T14 T15 T16 T17 T18 T19/T20 T21 722 T2«
T aligigipinigigigipipininipinieislalplgininininininl
A10 ﬁm—-@@-_ RBb

ADDR [ G e e I o o M o
DQM% L : N
ba- E
NG ' “Tre !
ACTi"e Rjad Active R:ad 1 4 1 } R:ad
B0 putoFrecharge 2™ At Pracharge Resd | Adve  Read o Aove  camow

Auto Precharge
Auto Precharge
Start for Bank 1

28. Auto Precharge after Write Burst : BL=4, CL=2

Auto Precharge
Auto Precharge
Start for Bank 0

Auto Precharge
Start for Bank 1

Auto Precharge
Start for Bank 0

TO:T1 T2 T3 T4 T5 T6 T7 T8§T9 T10§T11 T12§T13 T14§T15 T16§T17 T18 T19 T20:T21 T22 T23
CLK ML LML L L L P L L L L L L L r e re e
JUL U W an an W an an W W
MY G W G am - am @) am @ oam
ADDR [RA= K CAa RBa CEE_EAb E RBb CBb E RAC cac (I

DQM : :

DQ ———{DAa1)(DAaz(DAa3 DBal DBa3 Déad Db3 DA§b4 D[b3 DAc4 DAcA
' } y ) erew Y oo
s b L e
Auto Precharge Auto Precharge Bankow/ Bank1  Bankiw/  Bank0 Aufo Precharge

Auto Precharge
Auto Precharge
Start for Bank 1

Note* : The 16M Synchronous DRAM Series have one BA.

Auto Precharge
Auto Precharge
Start for Bank 0

Auto Precharge
Start for Bank 1

Auto Precharge
Start for Bank 0
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hynmix SDRAM Timing Diagram

29. Test Mode for Read Cycle : BL=4, CL=2

TO T1 T2 T3 | T4 T5 T6 : T7 . T8 : T9 T10 :T11:T12:T13:T14:T15:T16 T17 T18 T19 T20
o1 Y Y e Y e Y e Y e e e e Y e Y e e Y Y e Y O o Y
High
CKE ; ;
cs T\ \__/ \_

;' OPCODE
ADDR Cha o8a
DQM
DQ e GBa3 | GBad )

. _RP___ . tMRD _
! " 2CLKks) f f

Precharge TestMode  Read Read Precharge

All Banks Entry One Bank One Bank All Banks

30. Test Mode for Write Cycle : BL=4, CL=2

TO ™ T2 T3 T4 T5:T6:T7 ;T8 :T9 :T10:T11:T12.T13 :T14 . T15.T16:T17:T18 :T19 T20
o1 T 0y e D B B
CKE§ngh
cs S W _J _
CH o W W W g
e —e—
BAO/ 1 I
AMO | P
‘ OPCODE z z g g § § §
ADDR CAa CBa
DaM _to .
Q. 5o DBt
et
oo ’ *
M Dy S s igarks

Note* : The 16M Synchronous DRAM Series have one BA.
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