TIMING DIAGRAM I CMOS SDRAM

Single Bit Read - Write - Read Cycle(Same Page) @CAS Latency=3, Burst Length=1
Power Up Sequence

Read & Write Cycle at Same Bank @Burst Length=4, tRDL=1CLK

Read & Write Cycle at Same Bank @Burst Length=4, tRDL=2CLK

Page Read & Write Cycle at Same Bank @Burst Length=4, tRDL=1CLK

Page Read & Write Cycle at Same Bank @Burst Length=4, tRDL=2CLK

Page Read Cycle at Different Bank @Burst Length=4

Page Write Cycle at Different Bank @Burst Length=4, tRDL=1CLK

Page Write Cycle at Different Bank @Burst Length=4, tRDL=2CLK

Read & Write Cycle at Different Bank @Burst Length=4

Read & Write Cycle With Auto Precharge | @Burst Length=4

Read & Write Cycle With Auto Precharge Il @Burst Length=4

Clock Suspension & DQM Operation Cycle @CAS Letency=2, Burst Length=4

Read Interrupted by Precharge Command & Read Burst Stop Cycle @ Full Page Burst
Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Full Page Burst, tRDL=1CLK
Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Full Page Burst, tRDL=2CLK
Burst Read Single bit Write Cycle @Burst Length =2

Active/precharge Power Dower Down Mode @CAS Latency=2 Burst Length=4

Self Refresh Entry & Exit Cycle & Exit Cycle

Mode Register Set Cycle

Auto Refresh Cycle
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CMOS SDRAM
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3, Burst Length

Single Bit Read-Write-Read Cycle(Same Page) @CAS Latency
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TIMING DIAGRAM I CMOS SDRAM

*Note : 1. All input except CKE & DQM can be don't care when CSis high at the CLK high going edge.
2. Bank active & read/write are controlled by BAO~BA1.

BAO | BA1 Active & Read/Write
0 0 Bank A
0 1 Bank B
1 0 Bank C
1 1 Bank D

3. Enable and disable auto precharge function are controlled by A10/AP in read/write command

A10/AP | BAO |BAl Operation

Disable auto precharge, leave bank A active at end of burst.

Disable auto precharge, leave bank B active at end of burst.

0 Disable auto precharge, leave bank C active at end of burst.
Disable auto precharge, leave bank D active at end of burst.
Enable auto precharge, precharge bank A at end of burst.

1 Enable auto precharge, precharge bank B at end of burst.

Enable auto precharge, precharge bank C at end of burst.

PP /OO|Rr|P|O|O
POk | OlRr|O|RLr|O

Enable auto precharge, precharge bank D at end of burst.

4. A10/AP and BAO~BAL control bank precharge when precharge command is asserted.

A10/AP|BAO |BAl | Precharge
0 0 0 Bank A
0 0 1 Bank B
0 1 0 Bank C
0 1 1 Bank D
1 X X All Banks
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TIMING DIAGRAM I

Power Up Sequence
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TIMING DIAGRAM I CMOS SDRAM

Read & Write Cycle at Same Bank @Burst Length=4, tRDL=1CLK

‘1 .2 3 .4 ,5 7 .8 9 ,10 ;11 ,12 ,13 ,14 ,15 ,16 ,17 ,18 ,19 ,

N AVAVAVAVAVANAVAVAVAVAVAVAVAVAVAVAVAVAWAVE

| | | | | | | | |
| | | | | | | | L HIGH— | | | | | | | | |
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| | | | | | | | | | | | | | | | | | | | |
| I I ! I I I I | I I | I ! I I I I ! !
s AL/ 7\ \ [N TN \ . [
| | | | | | | | | *Note 2 | | | | | | | | | | |
_ I T | T T | T
SN0 VL G /Y UL ) U VA —
| | | | | | | | | | | | | | | | | | | | |
ADDR | K Ra) {Ro X X e X
| | | | | | | | | | | | | | | | | | | | |
| . | | . . | | |
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| | | | | | | | | | | | | | | | | | | | |
B\ | / \ 1/ \ 1/ \/ N/ \ 1/
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Aw/AP . . \ : / . . . . \ : / . . : / . . . \ : / . .
| | | | | | | | | | | | | | | | | | | | |
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Cl=z ————t 1L {0oa0} Qa1 ) Qaz { Qa3 j————————Dbo L
| #* t tRAC— t | [ [ [ | [ [ [ [ | | ——tRDL ! |
| | | Note 3 | —»>+—«tSAC | | —>+—1«tSHZ *Note 4 | | | | | | [ | |
DQ | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | e tOH | | | | | | | | | | | |
CL=8 ——— Qa0 Qa3 }———+———{b0){ Db1)(Db2 ) Db3)——————
I * T —tRAC T ™ I I I I I I | | | «— »tRDL ! I
| | | | *Note 3 | > «tSAC | I —<«tSHZ *Note4 | | | | | | | |
| | | | | | | | | | | ] | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
_ L ! | | | | | | | I ! ! I ! | I | | | ! !
we /1 /A Y A A W A A
| | | | | | | | | | | | | | | | | | | | |
poMv N\ [N
S TS TS ST
Row Active Read Precharge Row Active Write Precharge
(A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank)

[ ] :Dontcare

*Note : 1. Minimum row cycle times is required to complete internal DRAM operation.
2. Row precharge can interrupt burst on any cycle. [CAS Latency - 1] number of valid output data
is available after Row precharge. Last valid output will be Hi-Z(tsHz) after the clcok.
3. Access time from Row active command. tcc *(trcp + CAS latency - 1) + tsac
4. Ouput will be Hi-Z after the end of burst. (1, 2, 4, 8 & Full page bit burst)
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TIMING DIAGRAM I CMOS SDRAM

Read & Write Cycle at Same Bank @Burst Length=4, tRDL=2CLK

'7 .8 ,9 ,10 ;11 ,12 ,13 ,14 ,15 ,16 ,17 ,18 .19 ,
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Row Active Read Precharge Row Active Write Precharge
(A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank)

[ ] :Dontcare

*Note : 1. Minimum row cycle times is required to complete internal DRAM operation.
2. Row precharge can interrupt burst on any cycle. [CAS Latency - 1] number of valid output data
is available after Row precharge. Last valid output will be Hi-Z(tsHz) after the clcok.
3. Access time from Row active command. tcc *(trcp + CAS latency - 1) + tsac
4. Ouput will be Hi-Z after the end of burst. (1, 2, 4, 8 & Full page bit burst)
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TIMING DIAGRAM I CMOS SDRAM

Page Read & Write Cycle at Same Bank @Burst Length=4, tRDL=1CLK

0 1 ,2 3 4 5 ,6 7 ,8 9 ,10 ;11 12 ;13 ,14 15 16 17 ,18 ,19 ,
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[ ] :Dontcare

*Note : 1. To write data before burst read ends, DQM should be asserted three cycle prior to write

command to avoid bus contention.

w N

IN

. Row precharge will interrupt writing. Last data input, troL before Row precharge, will be written.
. DQM should mask invalid input data on precharge command cycle when asserting precharge

before end of burst. Input data after Row precharge cycle will be masked internally.

. tDAL, last data in to active delay, is 1CLK + 20ns

DS imsansg
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TIMING DIAGRAM I CMOS SDRAM

Page Read & Write Cycle at Same Bank @Burst Length=4, tRDL=2CLK

0 1 ,2 ,3 4 ,5 ,6 ,7 8 ,9 ,10 ,11 ,12 13 ,14 ,15 ,16 17 ,18 ,19 |
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[ ] :Dontcare

*Note : 1. To write data before burst read ends, DQM should be asserted three cycle prior to write
command to avoid bus contention.
2. Row precharge will interrupt writing. Last data input, troL before Row precharge, will be written.
3. DQM should mask invalid input data on precharge command cycle when asserting precharge
before end of burst. Input data after Row precharge cycle will be masked internally.
4. tDAL ,last data in to active delay, is 2CLK + 20ns.
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TIMING DIAGRAM I CMOS SDRAM

Page Read Cycle at Different Bank @Burst Length=4

0 41 ,2 3 ,4 5 6 ,7 8 ,9 ,10 ;11 12 ,13 14 15 16 ,17 18 19 ,
| | | | | | | | |
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CKE | | | | | | | | | | e | | | | | | | | |
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— | | | | | | | | | | | |
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| | | | | | | | | | | | | | | | | “Note 2 | | |
| | | | | | | | | | | | | | | | | | | | |
— i T T T | T T | T T | T T | T T T T T T T
CAS | | | [ N | [ Y A [ N Y A oL/ | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
ADDR | -- m eod)
| | | | | | | | | | | | | | | |
| | | | ! | I I | I | | | I I I I
BAo I_\ o/ \ 1 | m | A { [ r\ /1 \
} } } | | | | | |
| | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
1/ 71\ 1/ \ 1+ /0 N\ 0 [\ | | | |
BA1 _\ | | | | | | | | / | \ / | \ | / / | \
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | |
| | | | [ \ 1/ \
A10/AP RAa - | - | | | | I | |
| | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | | |
bQ | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
e T R Gl —
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
v i T T T T T T T | T T | T T | T | T T T T
WE | | | | | | | [ Y A [ N A [ N A T U T A | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
i \ | | | | | | | | | | | | | 1/
DQM L | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | I I | | | | | |
Row Active Read Read Read Read Precharge
(A-Bank) (A-Bank) (B-Bank) (C-Bank) (D-Bank) (D-Bank)
Row Active Row Acive Row Active Precharge
(B-Bank) (C-Bank) (D-Bank) (C-Bank)
Precharge Precharge
(A-Bank) (B-Bank)

[ ] :Dontcare

*Note : 1. CS can be don't cared when RAS, CAS and WE are high at the clock high going dege.
2. To interrupt a burst read by row precharge, both the read and the precharge banks must be the same.
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TIMING DIAGRAM I CMOS SDRAM

Page Write Cycle at Different Bank @Burst Length=4, tRDL=1CLK
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Row Active Write Write Row Active Write Precharge
(A-Bank) (A-Bank) (B-Bank) (D-Bank) (D-Bank) (All Banks)
Row Active Row Active Write
(B-Bank) (C-Bank) (C-Bank)

|:| : Don't care

*Note : 1. To interrupt burst write by Row precharge, DQM should be asserted to mask invalid input data.
2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same.
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TIMING DIAGRAM I CMOS SDRAM

Page Write Cycle at Different Bank @Burst Length=4, tRDL=2CLK
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|:| : Don't care

*Note : 1. To interrupt burst write by Row precharge, DQM should be asserted to mask invalid input data.
2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same.
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CMOS SDRAM

TIMING DIAGRAM I

Read & Write Cycle at Different Bank @Burst Length=4
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|:| : Don't care

1. teoL should be met to complete write.

*Note :
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TIMING DIAGRAM I CMOS SDRAM

Read & Write Cycle with Auto Precharge | @Burst Length=4
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I I I I | I I
| | | | ' | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
caa)()(ceo RAC
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| —t | L t L L L t L L L | - |
k_\ | | | | | | o/

[ I I I | | | | T T T i T T T T T T T T T
| | | | | | | | | | | | | | | | | | | | |
| t | t t | |

_\ | | | | | | |
| —— T T | t T | I I I | T T T T I I I ] I
| | | | | | | | | | | | | | | | | | | | |
j RAa RBb) | | | RAC :
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| ! ! ! ! ! | —{Qaa0 )(QAa1 }QBb0 { QB }QBb2 QB3 ) ! ! ! ! | DAcO){ DACL
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | |
I ! ! ! ! ! ! ! A A Bb{ QBbL{ QBb2{ QBbY— . . . —{ DACOX DAcl
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
i t - - t t t | - - - t - - |
j | | | | | | I/
| I I | | | | I I I T T T T | I I I T I
| | | | | | | | | | | | | | | | | | | | |
[ | | | | | | | | | |
| | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
Row Active Read with  Read without Auto Precharge Row Active Write with
(A-Bank) Auto Pre  precharge(B-Bank) (B-Bank) (A-Bank) Auto Precharge
charge Auto Precharge (A-Bank)
(A-Bank) Start Point
Row Active (A-Bank)*Note1
(B-Bank)

[ ] :Dontcare

*Notel: When Read(Write) command with auto precharge is issued at A-Bank after A and B Bank activation.
- if Read(Write) command without auto precharge is issued at B-Bank before A-Bank auto precharge starts, A-Bank
auto precharge will start at B-Bank read command input point .
- any command can not be issued at A-Bank during tRP after A-Bank auto precharge starts.
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TIMING DIAGRAM I

CMOS SDRAM

Read & Write Cycle with Auto Precharge Il @Burst Length=4

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

113 ,14 ,15 16

117 18 19 |,

tRP is determined from at auto precharge start point

| | | | | | | | | | | | | | | | | | | | |
creec [ASAS AL AL A VA AT AT ASAAS AT
| | | | | | | | | L e | | | | | | | | |
CKE I | | | | | | | | | '_"C.':"_' | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
R | | | | t t t t t t t t t
CS [ N T A | N | N/ N/ | | | | | | | |
| T | | | T | | | T | I | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
l_\ | 1 1 1 | | 1 1 | | | | | | | | | | | |
| | | |
RAS " } T T / | T T T t T | T T T T T T T T T
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
Ac | | | | |
CAS | | - | I
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
poor e ) YeaX w) (e
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| . | I . , , . . . . . ,
BAo | | | o\ /o
:_\ T T T T T T T T | | T T T T T T T T T
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | T T
BA1 | \ 1 | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
A10/AP D‘ | Rb |
m T T T | \ T T T R — T | T T T T T T T T T
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
CL=8 | w0 {Lowo){ ov ) @v2 f avg)
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
! | | | | | | | | | | | | | | | | | | | |
we | | | |
WE | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
L L L L | | | | | | | | | | | | L L L
DQM I I I I I o/ \ 1/ \ I I I I
T T T T T T T T T T T T T T T T T T T T T
| | | | | | | | | | | | | | | | | | | | |
f [ f
Row Active Read with Auto Precharge Read with Auto Precharge
(A-Bank) Auto Precharge Start Point Auto Precharge Start Point
(A-Bank) (A-Bank) (B-Bank) (B-Bank)
Row Active
(B-Bank)
[ ] :Dontcare
*Note 1: Any command to A-bank is not allowed in this period.
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CMOS SDRAM

TIMING DIAGRAM I

2, Burst Length=4

Clock Suspension & DQM Operation Cycle @CAS Latency

~~

IIIIIIII

IIIIIIIIIIIIIIII ——
TN

S I3 IR 17 N I
(o4

R 2IIII L - — — —
©
(04
P

- — = 8 —~—
o

- — = Ol —=—-d F ===
(o4
—

Write

Clock
Suspension

Read

Row Active

DQM

Read DQM

Write

Clock
Suspension

|:| : Don't care

*Notel: DQM is needed to prevent bus contention.
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TIMING DIAGRAM I

CMOS SDRAM

Read Interrupted by Precharge Command & Read Burst Stop Cycle @ Full Page Burst

0 1 ,2 ,3 4 ,5 ,6 ,7 8 ,9 ,10 ,11 ,12 13 ,14 ,15 ,16 17 ,18 ,19 |
AV AN AV AV AU AV AV aWaVWaVaVaaWabalaVataWaWals
N
= DT T T T
S N /A B W W W 2 A
S T e A A W W A A U
S U S — S— . —
S A W A —— Y A— . —
mone N TN L N N
mAiiiiiww@@@iiw@@@wwii
DQ S S R . . I L . . . . I |
T e o o 8 e ii
I A W A — Z f\i/ﬁ/i\f S N A
N e S S S s

Bank) (oBank BUESIP apan many

[ ] :Dontcare

*Note : 1. At full page mode, burst is end at the end of burst. So auto precharge is possible.
2. About the valid DQs after burst stop, it is same as the case of RAS interrupt.
Both cases are illustrated above timing diagram. See the label 1, 2 on them.
But at burst write, Burst stop and RAS interrupt should be compared carefully.
Refer the timing diagram of "Full page write burst stop cycle".
3. Burst stop is valid at every burst length.

DS imsansg

ELECTRONICS

Rev. 1.0 July 1999



TIMING DIAGRAM I CMOS SDRAM

Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Full Page Burst, tRDL=1CLK

0 ;1 2 3 .4 ,5 ,6 ,7 .8 ,9 ,10 11 ,12 ;13 ,14 ,15 ,16 ,17 ,18 ,19 ,

N AVAVAVAVAVANAVAVAVAVAVAVAVAVAVAVAVAVAWAVE

I

I
CKE I
I
I
I
I

L/

S

o T A ey
O Y s N s U — Y —
R e e e
o oA = e f
= N D
wimeh LA

lRowtwvel lwitel L :Burjsmp: Wﬁ A !Pi Lo

|:| : Don't care

*Note : 1. At full page mode, burst is end at the end of burst. So auto precharge is possible.
2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding
memory cell. It is defined by AC parameter of troL.
DQM at write interrupted by precharge command is needed to prevent invalid write.
DQM should mask invalid input data on precharge command cycle when asserting precharge
before end of burst. Input data after Row precharge cycle will be masked internally.
3. Burst stop is valid at every burst length.
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TIMING DIAGRAM I CMOS SDRAM

Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Full Page Burst, tRDL=2CLK

0 ;1 2 3 .4 ,5 ,6 ,7 .8 ,9 ,10 11 ,12 ;13 ,14 ,15 ,16 ,17 ,18 ,19 ,

N AVAVAVAVAVANAVAVAVAVAVAVAVAVAVAVAVAVAWAVE

I

I
CKE I
I
I
I
I

L/ ./

N LR pEIEUAN RS
+ hlmen me— ——
NJEN SRS FREEENS
I SN RN,
o = \PREEN N RARRANS
wimmmhl A A

lRowtwvel lwitel L :Burjsmp: Wﬁ S R T !Pi L

|:| : Don't care

*Note : 1. At full page mode, burst is end at the end of burst. So auto precharge is possible.
2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding
memory cell. It is defined by AC parameter of troL.
DQM at write interrupted by precharge command is needed to prevent invalid write.
DQM should mask invalid input data on precharge command cycle when asserting precharge
before end of burst. Input data after Row precharge cycle will be masked internally.
3. Burst stop is valid at every burst length.
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TIMING DIAGRAM I CMOS SDRAM

Burst Read Single bit Write Cycle @Burst Length=2

CLOCK

CKE

RAS

CAS

ADDR

A

DQ

BAo

BA1

10/AP

CL=2

CL=3

0 1 ,2 ,3 4 ,5 ,6 ,7 8 ,9 ,10 ,11 ,12 13 ,14 ,15 ,16 17 ,18 ,19 |
A A A R
AUV e U IR T o e s E T N Vo o N
N e n U v 1 S e o e W
'ji\i i\i/i\i/' S A VY Y A A
515/ \i i i/f B— v S w— v
RSV R e Ve gy v Ul e Vs
B G G /g w— 0 W R —
el e
RN R R\
B S W s W A W WY A W
S W 1 s, W s
B A R A N N S N
Bank) oy oy (Caank) oA
(AY\ggsk) Read with Au\t,(\)/riFt’fe\g:nge
Auto Precharge (B-Bank)
(A-Bank)

|:| : Don't care

*Note : 1. BRSW modes is enabled by setting A9 "High" at MRS (Mode Register Set).
At the BRSW Mode, the burst length at write is fixed to "1" regardless of programmed burst length.
2. When BRSW write command with auto precharge is executed, keep it in mind that tras should not be violated.
Auto precharge is executed at the burst-end cycle, so in the case of BRSW write command,
the next cycle starts the precharge.
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CMOS SDRAM

4

2, Burst Length

|:| : Dont Care

Rev. 1.0 July 1999

Precharge

Power-down
Exit

|

BA

RAS

CAS

TIMING DIAGRAM I
Active/Precharge Power Down Mode @CAS Latency

ADDR
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oL |_____ ___Jd |_-__ ___ ___ o4 L___
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oL |_____ ___Jd |_-__ ___ ___ o4 L___
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oL |_____ ___Jd |_-__ ___ ___ o4 L___
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e A |_____ ___d |_-__ ___ -1 &
I
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oL __|_____ ___J1 |___ ___ ___ __ Wll- ||||||
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oL |_____ ___J1 |___ ___ ___Jd l___lo_-_4 L[____4
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e _d___L______1l___ ;7 Sy SR S N P ———
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Al S R [ VUSRS (U A [ SRR [ AU [ SN S
o
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B ___ ___J1 |___ ___ ___ 4 [___l-__4 L ___
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<9
o
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«——©
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[]
=
51
B ——
[
=
=1
o
——<
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o
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©
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jd
- o
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2o
==
-«——Lc£ L F
© O |5

o =

<)

e

Power-down
Entry

Exit

Power-down
1. Both banks should be in idle state prior to entering precharge power down mode.

2. CKE should be set high at least 1CLK + tss prior to Row active command.

3. Can not violate minimum refresh specification. (64ms)

ELECTRONICS
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TIMING DIAGRAM I CMOS SDRAM

Self Refresh Entry & Exit Cycle

0 41 2 3 ,4 .5 6 17 18 49 10 '11 ;12 13 ,14 ,15 ,16 ,17 18 ,19 ,

U

| | | ! | | | | | | | | | |
crock {_\—'{_\—’{ \ ! | | | l | | | | \ /_\—(_\—( | ’I/—\—'I(_\—/I/_\—’I/_\—’I/_\—I/_\I
| | | *Noute 2 | | | | | | | No}e N tRCmin ——+—>1 | | | |
| [ | | | | | | | | | | | | e | | | | |
Notel I I I I I I I I } — Nowes | \ , \ ;
CKE | | | | | | | *Note3 | | | | | | | | | | | | |
| | t t t t —l — t t t t | | | | | | | | |
| | < | | | | | | | | | | | | | | | | | |
| | 1SS | | | | | | | | | | | | | | | | | |
| | | | | | ) | | | | | | n! | | | | | |
== | h Note5 | o T\ [ | | |
CS \ | / N / ?te | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| )
R | A ( |
RAS \ ! / ) N \ ! /
i | | | | | [ | | | | | | e I sNote7 ! | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
L I | L L L L R L L I I I L I R I I | L L L 1
S N S W O A—
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | Ly | | | | | | ) | | | | | |
ADDR ) )
I I I I I I L | | | | | T | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | Ly ! | | | | | | y! | | | | | |
BAo~BA1 ) »
] T T T T T ] T T T T T T T T T T T T T
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
1 | | | | | L) — | | | | | | - | | | | | |
A10/AP )} )
| | | | | | | h | | | | | | | h | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | L | | Iy | | | ) | | n ! | | | | | |
DQ i | | Hi-Z | | [ | | | | Hi-Z | | ] | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
o 1 | | | | | | | | | | | | | - | | | | | |
L Y A
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | Ly | | | | | | ) | | | | | |
DQM ) )
u LS
| | | | | | | | | | | | | | | | | | | | |
I I T I I I I I I I I I T I I I I T I I I I
Self Refresh Entry Self Refresh Exit Auto Refresh

|:| : Don't care

*Note: TO ENTER SELF REFRESH MODE

1. CS, RAS & CAS with CKE should be low at the same clcok cycle.
2. After 1 clock cycle, all the inputs including the system clock can be don't care except for CKE.
3. The device remains in self refresh mode as long as CKE stays "Low".
cf.) Once the device enters self refresh mode, minimum tras is required before exit from self refresh.

TO EXIT SELF REFRESH MODE

4. System colck restart and be stable before returning CKE high.

5. CS starts from high.

6. Minimum trc is required after CKE going high to complete self refresh exit.

7. 4K cycle(64Mb 5th, 128Mb 2nd/3rd) or 8K cycle(256Mb 2nd) of burst auto refresh is required before self refresh entry and
after self refresh exit if the system uses burst refresh.
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CMOS SDRAM

Auto Refresh Cycle

Mode Register Set Cycle

TIMING DIAGRAM I
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New Command

|:| : Don't care

Rev. 1.0 July 1999

Auto Refresh

1. CS, RAS, CAS, & WE activation at the same clock cycle with address key will set internal mode register.

2. Minimum 2 clock cycles should be met before new RAS activation.

3. Please refer to Mode Register Set table.

New
Command

MRS
MODE REGISTER SET CYCLE

* All banks precharge should be completed before Mode Register Set cycle and auto refresh cycle.
ELECTRONICS

*Note :

DQM




