SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

Timing Diagrams

1 Bank Activate Command Cycle

2 Burst Read Operation

3 Read Interrupted by a Read

4 Read to Write Interval

4.1 Read to Write Interval

4.2 Minimum Read to Write Interval

4.3 Non-Minimum Read to Write Interval

5 Burst Write Operation

6 Write and Read Interrupt

6.1 Write Interrupted by a Write

6.2 Write Interrupted by a Read

7 Burst Write and Read with Auto Precharge

7.1 Burst Write with Auto Precharge

7.2 Burst Read with Auto Precharge

8 Burst Termination

8.1 Termination of a full Page Burst Read Operation

8.2 Termination of a full Page Burst Write Operation

9 AC Parameters

9.1 AC Parameters for a Write Timing

9.2 AC Parameters for a Read Timing

10 Mode Register Set

11 Power on Sequence and Auto Refresh (CBR)

12 Clock Suspension (Using CKE)

12.1 Clock Suspension During Burst Read CAS Latency = 2
12.2 Clock Suspension During Burst Read CAS Latency = 3
12.3 Clock Suspension During Burst Write CAS Latency = 2
12.4 Clock Suspension During Burst Write CAS Latency = 3
13 Power Down Mode and Clock Suspend

14 Self Refresh (Entry and Exit)

15 Auto Refresh (CBR)
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SIEMENS HYB 39564400/800/160AT(L)

64 MBIt Synchronous DRAM

Timing Diagrams (cont’d)

16
16.1
16.2

17
17.1
17.2

18
18.1
18.2

19
19.1
19.2

20
20.1
20.2

21
21.1
21.2

22
22.1

Random Column Read (Page within same Bank)
CAS Latency =2
CAS Latency = 3

Random Column Write (Page within same Bank)
CAS Latency = 2
CAS Latency =3

Random Row Read (Interleaving Banks) with Precharge
CAS Latency =2
CAS Latency = 3

Random Row Write (Interleaving Banks) with Precharge
CAS Latency = 2
CAS Latency =3

Full Page Read Cycle
CAS Latency =2
CAS Latency = 3

Full Page Write Cycle
CAS Latency = 2
CAS Latency =3

Precharge Termination of a Burst
CAS Latency =2
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SIEMENS

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

1. Bank Activate Command Cycle

(CAS latency = 3)
T0 T T T

CLK _+ A A A

H—F frep H—"

Bank B Bank B Bank A Bank B
Address -<ROWAddI' > < > < > <Co| Addr. > ______ _<Row Addr. > < > <ROWAddr >

}<7 frrD —»\

Bank B >< >< W’"eB > ______ BankA >< >< BankB >
Command '<Act|vate NOP >_< NOP rﬁéﬂhﬁ“r;% _< Activate NOP Actlvate

tre

||H|| or ||L||

SPT03784

2. Burst Read Operation

(Burst Length = 4, CAS latency = 2, 3)
70 T1 T2 T3 T4

T5 T6 T7

T8

A A A

ul_

CLK _+ A A A A

Command -(Read A)—( NOP )—( NOP )—( NOP )—( NOP pad NOP H NOP )—( NOP H NOP >

CAS ‘ ‘

latency = 2

\
{Dout AOXDOUT AlXDOUT AZXDOUT A3}

CAS

|
|
|
foe DQS
|
|
\

\
\ |
latency = 3 ;

\
{Dout AOXDOUT AlXDOUT AZXDOUT A3

tcks: DQ's

SPT03712
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

3. Read Interrupted by a Read

(Burst Length = 4, CAS latency = 2, 3)

T0 T1 T2 T3 T4 T5 T6 T7 T8

CLK * A A A A 4 A A A |_

Command -(Read A)—(ReadB)—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP »>
\A\A
| |

/i \
\?OUT AOXDOUT BOXDOUT BlXDOUT BZXDOUT B3)

\

CAS |
latency = 2 ;
tcko, DQ's |
|

|

|

\ \ \ \ \
CAS | /‘
latency = 3 ‘ DOUT A0 DOUT BO DOUT B1 DOUT B2 DOUT B3

| \

teks: DQ's SPT03713
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SIEMENS

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

4. Read to Write Interval

4.1. Read to Write Interval

(Burst Length = 4, CAS latency = 3)

TO Tl T2 T3 T4 T5 T6 T7 T8
CLK _+ A A A A A A A A |_
| ! Minimum delay between the Read and Write | | |
} ‘ Commands =4 + 1 =5 cycles | 1 1
\ \ \ \ .
‘ ‘ i i T | Write latency tpqy of DQMx
DQMX | 0\ | | N\ |
! ! \
\ \ \

T \ \

IIHII or ||L||

Command ( NOP )—(Read A nop A NOP H NOP H NOP )—(wme B)—( NOP H NOP >
I
| | | | |
DQ's @—‘—(DIN BO)—( DIN Bl)—(DIN B2 )

Must be Hi-Z before
the Write Command

SPT03787
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SIEMENS

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

4.2. Minimum Read to Write Interval

(Burst Length = 4, CAS latency = 2)

DQM

70
CLK _* P L
\
|
\
I
\
\
\

T1 T2 T3 T4 T5 T6 T7 T8
A A A A A |_
\ \
L
M

\
—=1 Clk Interval r=e—

|
Command  { \op H \op K e M NOP I Read A M write A} l‘\IOP H r‘\nop A \op »
\ \ \ ‘ \ \ \ \

| Must be Hi-Z before | |
| the Write Command _| \

latency = 2

\ \ \
% | | |
\ \ \
tcko, DQ's | | |

an or nLll

| \
} { DIN A0 ) DIN AL ) DIN A2 ) DIN A3 }

SPT03939
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

4.3. Non-Minimum Read to Write Interval

(Burst Length = 4, CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8

CLK _* L4 Ld L L AL

| | | | | | |
S e

| | | | |

| | i | |
Command NOP )—(Read A NOP H NOP )—(Read A Nop )—(Wnte Dal NOP H NOP )—

‘ ; Must be H| Z before ‘ ‘

| | the Write Command

| | |
CAS | | -,
_ | | |
Itatencgd, S2 ‘ ‘ ——{pour AOXDOUT A1>‘—< DIN BO)—( DIN B1)—( DIN B2 )—
CK21 ‘ ‘ ‘ ; ; |
S \ \ \ |
CAS | | | | |
latency = 3 —— ‘ ‘ ——(DouT A0 DIN BO)—( DIN Bl)—( DIN Bz)—
tcks, DQ'S

||H|| or ||Ln
SPT03940
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

5. Burst Write Operation

(Burst Length = 4, CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8

CLK * A 4 A A A A A A |_

Command  { NOP )—(Wnte A)—( NOP )—( NOP H NOP H NOP )—( NOP )—( NOP )—( NOP >
| | |
DQ's —‘—(DIN AO)—(DIN Al)—(DIN A2>—(DIN A3>—(dontcare/

The first data element and the Write Extra data is ignored after
are registered on the same clock edge. termination of a Burst. SPT03790
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

6. Write and Read Interrupt

6.1. Write Interrupted by a Write

(Burst Length = 4, CAS latency = 2, 3)

T0 T1 T2 T3 T4 T5 T6 T7 T8

CLK 4 A A A A A A A A |_

Command  { NOP )—(Wnte A)—(Wnte B)—( NOP H NOP H NOP )—( NOP )—( NOP )—( NOP »>

\ »\ 1 Clk Interval W \ \ \
\ \ \ \
| | |
| | |

DQ's —‘—(DIN AO)-(DIN BO)—(DIN Bl)—(DIN BZ)—(DIN B3 )

SPT03791

6.2. Write Interrupted by a Read

(Burst Length = 4, CAS latency = 2, 3)

TO T1 T2 T3 T4 T5 T6 T7 T8

CLK * A A A A A A A A |_

Command { NOP )—(Wnte A)—(Read B)—( NOP H nop )—( NOP )—( NOP )—( NOP )—( NOP >

CAS \ \ \ | \
Itatencg(; 2 ——(oinAo )—(donlcare)—‘—(DOUT BOXDOUT BlXDOUT BZXDOUT 83)4‘—
CK2) | | \

CAS | } } | | } } } |

latency = 3 ————— DIN A0 }-{dont care){dont careHDOUT BOX DOUT BLYDOUT B2XDOUT B3
tcks, DQ's

V Input data must be removed from the DQ's
at least one clock cycle before the Read data

Input data for the Write is ignored. appears on the outputs to avoid data contention.
SPT03719
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

7. Burst Write and Read with Auto Precharge

7.1. Burst Write with Auto Precharge

(Burst Length = 2, CAS latency = 2, 3)
T0 T1 T2 T3 T4 T5 T6 7 T8

CLK * A A A A A A A A
\ \ \

| | | | |
Command { B;;”nkvﬁ )—( NOP )—( NOP )—(Aug”;:ﬁh‘;g}( NoP I NoP ) Nop M NOP ) NoP »—
\ \ \ \ \
| | | | | | | | |
| | |
| | |

/ \ | | |
{DIN AO)—(DIN AL)— / ‘ ‘

DQ’s

Begin Auto Precharge

Bank can be reactivated after tzp SPT03909
7.2. Burst Read with Auto Precharge
(Burst Length =4, CAS latency =2, 3)
T0 T1 T2 T3 T4 T5 T6 T7 T8

CLK 4 4 A A A A A A A |_

Command (@ﬁﬁ‘i\’; )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP )—( NOP >

- | \ \«—H N |
CAS \ \ \ \ \ \
atency =2 — ; (DOUT AOXDOUT AlXDOUT AZXDOUT A3> ; ; ;
o | | } } - e = |

| | | |
latency =3 — ‘ ; {Dout AOXDOUT ATXDOUT AZXDOUT Da ‘
texa DQ'S ‘

Begin Auto Precharge
Bank can be reactivated after zp SPT03721
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

8. Burst Termination

8.1. Termination of a Full Page Burst Read Operation

(CAS latency = 2, 3)

T0 T1 T2 T3 T4 T5 T6 T7 T8

CLK _* A A A A A A A A |_
| | | |
Command -(Read A)—( NOP )—( NOP )—( NOP )—(Te?nﬂjﬁgte)-( I‘\IOP H I‘\IOP H l‘\lOP H I‘\IOP >
\ \ \
| |

\ |

{Dout AOXDOUT AlXDOUT Az)DOUT A3>\; ‘ ‘
\ \ \ \ \

| | | | | | |

| | | |

| /i \ Y |

‘ {Dout AOXDOUT AlXDOUT AZXDOUT D ‘

CAS
latency =2

\ \
\ \
\ \
tek, DQ's } }
\ \
\ \
\ \

CAS
latency = 3
teks: DQ's

The burst ends after a delay equal to the CAS latency.
SPT03722

8.2. Termination of a Full Page Burst Write Operation

(CAS latency = 2, 3)

TO0 T1 T2 T3 T4 T5 T6 T7 T8

CLK * A A A A A A A A |_

| | | |
Command NOP )-(Wnte A)—( NOP )—( NOP }(T;n::;;te}( I‘\IOP H l‘\lOP H l‘\IOP H l‘\IOP >
\ \ \ \
|
CAS |

| | | |
| | | |
latency = 2, 3 HDIN A0)—< DIN A1)—( DIN A2>—(dontcare ; ; ; ;

DQ’s

Input data for the Write is masked. SPT03419
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

9. AC Parameters

9.1. AC Parameters for a Write Timing

Burst Length = 4, CAS Latency = 2
|70 | e T2 3| 4|75 | T6 | 7| T8 | TO |Ti0|TiL|T12|T13| T14| T15 | T16 | 7| T18 | T10 | T20 | T21| T2 |
CLK
| N
| } I N T
| | | | |
\ \ L
oxe T T X
| | Begin Auto BeginAuo |11 ilewwl |1 |
| | Precharge Precharge N e e
} } Bank A Bank B } } } } } } } }
| | } } } } e
_ | | —— | —— | | 1l | ——
= VIV VIV VT
IR IR SR NN N I SR
ws 7 A A D A EEED AR AR A
| ‘ ‘ ‘ ‘ ‘ ‘
= \/ A% \/ /\ \/* SAA A
__ ! | !
WE \/ /\ \/ /\ \/‘ i i\/ /\ /\\
BS ‘\/ /\ /\ \/ \/w | \/ \/ /\\
|
AP \ |
Addr.
DQM
DQ
Activate Activate Activate Write Precharge  Activate Activate
Command Command Command  Command Command Command Command
Bank A Bank B Bank A Bank A Bank A Bank A Bank B
Write with Write with
Auto Precharge Auto Precharge
Command Command
Bank A Bank B SPT03910
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HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

SIEMENS

9.2. AC Parameters for a Read Timing

=2

2, CAS Latency

o | e[ 2| 3| a5 [ e | T | T8 | To | T0| Ti| Ti2 | T3

Burst Length

CLK

Begin Auto
Precharge
Bank A

E
BS

P
Addr

Activate Read with Precharge Activate
Command Auto Precharge Command Command
Command Bank B Command Bank A Bank A
Bank B

Read with
Auto Precharge

Activate
Command
Bank A

SPT03911

Bank A

1998-10-01
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HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

SIEMENS

10. Mode Register Set

2

\To \ Tl\Tz \ T3 \ T4\T5\Te \ 17 \ Ts\Tg\Tm\m\T12\T13\T14\Tls\T16\T17\T18\T19\T20\Tzl\Tzz\

CAS Latency

CLK

SPT03912

|

|

|

\

I

|
\/

|

/L

|

/L

|

/L

|

Vi

|

Vi

|

Mode Register
Set Command

v
L
\
\ /
7
I
Precharge
Command
All Banks

b b

o <C M
Ll [%p] [%2] o 5
> 78 T T 7E 1) S S
o O o S = oM < <

1998-10-01
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HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

SIEMENS

11. Power on Sequence and Auto Refresh (CBR)

\To \ T1\T2\T3\T4 \ T5 \ T6 \ 17 \ T8 \ 19 ‘Tlo‘T11‘T12‘T13‘T14‘T15‘TIG‘T17‘T18‘T19‘TZO‘TZl‘TZZ‘

|
|
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ =
|
“““““““““““““““““““““““ —“
|
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ - -
' | o EE
-1 2 - A | T4 < E
s - ! 3
18" 1T 1T 11T 11t 11 tI1 1| =T T — - R
S g ! 25
s NN N N N NS | | _« SE
+ A 4 4 4 A& | ﬂm
\\\\\\\\\\\\\\\\\\\\\\\\ =2 I I [ A 83
| =&
|
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -
o |
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -
S - IS O I I ! I a4
= _
S NS Y U N Sy I S (N S i S R
s | £z
] mwwvrw/\\\/\\m \\\\\\\\\\\\\\\ 1 e EE
S 1 1 DN | £&
(@] | |AﬂnC
<11 -trttrrtetreltrt 1 s
S - N I N O I I ) I
[ee) - L
s T
RN [N~ NN ) N ) N S S N S N S N R 4
2 |
E
\\\\\ s _ 1+ 1 FE1-EJ-E 9 L - __1__
= |
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ L _
|
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ [
|
v ! . I |
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ————
-1 ==r-+rtt1+t1+11t1-t+r1-t+r——Ft11 - o
e < U e f | SE¢
4z - FJ " FJ1 & 11t -« £E§
E. N Bl L &3
\\\\\\ £ Lo T rleroLeL Lol Tl ce———————————
=
\\\\\\\\\\\\\\\\\\\\\ SR I N I R
|
™ T
mn._ 78 T\m 7% 7E n o S W o
) ) o () = oM < < a la

1st Auto Refresh

Inputs must be
stable for 200 ps

SPT03913

Command

1998-10-01
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HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

SIEMENS

12. Clock Suspension (Using CKE)

=2

Latency

12.1. Clock Suspension During Burst Read CAS

2

[T | e T2 T3 | 4|75 | 6| T7| 78| To|Ti0| T1L|T12|T13|T14 | T15 | T16| T17|T18 | 9| T20 | T21 | T22|

4, CAS Latency

Burst Length

CLK

Addr.

Clock
Suspend
3 Cycles

Clock
Suspend
2 Cycles

Clock
Suspend
1 Cycle

Read

Activate

SPT03914

=]
S <
mk
ES
o m
(&)
=)
S<
mk
ES
o m
(&)

1998-10-01
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SIEMENS

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

12.2. Clock Suspension During Burst Read CAS  Latency =3

CLK

CKE

Burst Length = 4, CAS Latency = 3
\ 10 \ T1 \ ) \ 13 \ T4 \ 15 \ T6 \ 17 \ T8 \ 19 ‘Tlo‘T11‘T12‘T13‘T14‘T15‘T16‘T17‘TlS‘TlQ‘TZO‘T21‘T22‘

RAS

CAS

BS

AP

oo [\

Addr. Gu) )

Hi-Z
DQ — (moX  Ad X A ‘
b T b T o T I
Activate Read Clock Clock Clock
Command Command Suspend Suspend Suspend
Bank A Bank A 1 Cycle 2 Cycles 3 Cycles SPT03915
Semiconductor Group 17 1998-10-01



HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

SIEMENS

=2

Latency

12.3. Clock Suspension During Burst Write CAS

2

\To \ T1\T2 \ T3 \ T4\T5\T6\T7\T8 \ 79 \Tlo\T11\T12\T13\m\ns\ne\T17\T18\T19\T20\Tzl\Tzz\

4, CAS Latency

Burst Length

CLK

| —o] [ oo fea— |

Addr
DQM
DQ

Activate
Command
Bank A

SPT03916

Write

Command
Bank A

1998-10-01

18

Semiconductor Group



SIEMENS

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

12.4. Clock Suspension During Burst Write CAS  Latency =3

| —a] toya fea— |

CKE }

Burst Length = 4, CAS Latency = 3

|70 e T2 13| Ta|Ts |6 | T7 | T8 | To|T10| T10| T2 |T18|T14| T15 | T16| T17| T18| T2 | T20 | T2 | T2 |

Activate Clock Clock Clock
Command Suspend Suspend Suspend
Bank A 1 Cycle 2 Cycles 3 Cycles
Write
Command SPT03917
Bank A
Semiconductor Group 19 1998-10-01



SIEMENS HYB 39564400/800/160AT(L)
64 MBIt Synchronous DRAM

13. Power Down Mode and Clock Suspend

Burst Length = 4, CAS Latency = 2
\ 10 \ T1 \ T2 \ 13 \ T4 \ T5 \ T6 \ 17 \ T8 \ 79 ‘TlO‘Tll‘TlZ‘TlS‘TM‘T15‘T16‘T17‘T18‘T19‘T20‘T21‘T22‘

CLK

CKE
cs
RAS
CAS
WE
BS
AP
Addr.
DOM
DQ
Activate Active Read Clock Mask Clock Mask Precharge Precharge Any
Command Standby Command Start End Command Standby Command
Bank A Bank A Bank A
Clock Suspend ~ Clock Suspend Power Down Power Down
Mode Entry Mode Exit Mode Entry Mode Exit

SPT03918
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SIEMENS HYB 39564400/800/160AT(L)
64 MBIt Synchronous DRAM

14. Self Refresh (Entry and EXxit)

(7o | e T2 13| T4 |75 | 6| T7| T8 | To|Ti0| T11|TL2|T13|T14 | T15 | T16|T17| T8 | 9| T20 | T2L | T22|

CLK

CKE

CS
RAS
CAS
WE
BS
AP
Addr.
\ \ ‘ \ \ \ o \ \ \ \ \ \ \ \ \ \ \ \ \
I - S B Y Y B B B
oo Ry |1 Bt O O e B SR
\ \ } \ \ \ by } \ \ \ \ \ \ \ \ \ \ \ \ \
Wz! L Lo N e
DQ —-—+-— +—T—-0-——0-——-+s———+—J‘--O--O-—‘—r——\——\——)——-ﬁ-—-ﬁ- — et — = —
\ \ \ \ \ (I \ \ \ \ \ \ \ \ \ \ \ \ \
All Banks Self Refresh Begin Self Refresh Any
must be idle Entry Exit Command Command
Self Refresh Exit Self Refresh
Command issued Exit
SPT03919

Semiconductor Group 21 1998-10-01



2

(70| Te| T2 13| Ta|Ts |16 | T7 | T8 | To|Ti0| T11|TL2|T13|T14 | T15 | T16|T17|T18 | T19|T20 | T2L | T22 |

4, CAS Latency =

Burst Length

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

CLK

15. Auto Refresh (CBR)

SIEMENS

AP
Addr.

SPT03920

1998-10-01

!

22

Command

Precharge  Auto Refresh
All Banks

Command
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SIEMENS HYB 39564400/800/160AT(L)
64 MBIt Synchronous DRAM

16. Random Column Read (Page within same Bank)

16.1. CAS Latency =2

Burst Length = 4, CAS Latency = 2
|70 | Te| T2 13| Ta|Ts |6 | T7 | T8 | To|T10| T10| T2 |T18|T1a| T15| T16| T17| T18| T2 | T20 | T2 | T2 |

CLK

CKE

RAS

CAS

BS

AP

Addr.

Activate Read Read Read Precharge  Activate Read
Command  Command Command  Command Command Command Command
Bank A Bank A Bank A Bank A Bank A Bank A Bank A SPT03921
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SIEMENS HYB 39564400/800/160AT(L)
64 MBIt Synchronous DRAM

16.2. CAS Latency =3

Burst Length = 4, CAS Latency = 3
\ 70 \ T1 \ 2 \ T3 \ T4 \ T5 \ T6 \ 7 \ T8 \ 79 ‘Tlo‘Tll‘TlZ‘TlS‘TM‘TlS‘TlG‘T17‘T18‘T19‘T20‘T21‘T22‘
CLK

CKE

RAS

CAS

BS

AP

Addr.

DQM

ot oot

Activate Read Read Read Precharge Activate Read
Command Command Command  Command Command Command Command
Bank A Bank A Bank A Bank A Bank A Bank A Bank A SPT03922
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SIEMENS HYB 39564400/800/160AT(L)
64 MBIt Synchronous DRAM

17. Random Column Write (Page within same Bank)

17.1. CAS Latency =2

Burst Length = 4, CAS Latency = 2
\ 10 \ T1 \ 2 \ 13 \ T4 \ 15 \ T6 \ 17 \ T8 \ 19 ‘Tlo‘Tll‘TlZ‘T13‘T14‘TlS‘TIG‘T17‘T18‘T19‘TZO‘T21‘T22‘

CLK

CKE

RAS

CAS

BS

AP

Addr.

Activate Write Write Write Precharge  Activate Read
Command  Command Command  Command Command Command Command
Bank A Bank B Bank B Bank B Bank B Bank B Bank B

SPT03923
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SIEMENS

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

17.2. CAS Latency =3

Burst Length = 4, CAS Latency = 3
(70| e T2 13| Ta| s | 6| T7 | T8 | To|Ti0| T11|T12|T13|T14 | T15 | T16|T17|T18 | T19 | T20 | T2L | T22 |
CLK
CKE
cs
RAS
CAS
WE
BS [ [ \ ‘
| | | |
| | | |
AP | | | |
T T T T
Add. ) @) EX) ) @)
\ T T T T T T T
5 T S S N SR E RN
DQM ‘ | } N N N N (N (NN N N N N NN N IR N NN BN ‘
| I e e e e
Hiz, | [ A R S
00 m v NN ENENENENENENEED- -~ - -1~~~
| L e e
Activate Write Write Write Precharge Activate Write
Command Command Command ~ Command Command Command Command
Bank B Bank B Bank B Bank B Bank B Bank B Bank BSPT03924
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2

\To \ Tl\Tz \ T3 \ T4 \ T5 \ T6 \ 17 \ T8 \ 19 \Tlo\m\T12\T13\T14\T15\T16\T17\T18\T19\T20\T21\T22\

8, CAS Latency =

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM
Burst Length

2

CLK

18. Random Row Read (Interleaving Banks) with Precharge

18.1. CAS Latency

SIEMENS

““““““““““““““““““ w
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ @ ]
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ L
\\\\\ >RARRdE | &
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I

Precharge  Activate
Command Command

[ Bank B
Bank A
27

Read
Command

Activate
Command
Bank A

Read
Command  Command
Bank B

Activate
Bank B
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SIEMENS HYB 39564400/800/160AT(L)
64 MBIt Synchronous DRAM

18.2. CAS Latency =3

Burst Length = 8, CAS Latency = 3
\ 10 \ T1 \ 2 \ 13 \ T4 \ T5 \ T6 \ 7 \ T8 \ 79 ‘TlO‘Tll‘TlZ‘TlS‘TM‘TlS‘TlG‘Tl?‘TlB‘TlQ‘TZO‘TZI‘TZZ‘
CLK

CKE

RAS

CAS

BS

AP

Addr.

DQM

A R

Activate Read Activate Read Precharge Activate Read Precharge
Command Command Command Command ~ Command Command Command  Command
Bank B Bank B Bank A Bank A Bank B Bank B Bank B Bank A

SPT03926
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

19. Random Row Write (Interleaving Banks) with Precharge

19.1. CAS Latency =2

Burst Length = 8, CAS Latency = 2
\ 70 \ T1 \ T2 \ T3 \ T4 \ T5 \ T6 \ 17 \ T8 \ 79 ‘TlO‘Tll‘T12‘T13‘T14‘T15‘Tlﬁ‘Tl?‘TlS‘TlQ‘TZO‘T21‘T22‘

R T T T T T A O A R B
s VTV T
~ /07 S A7\ /A ey A
« U Ay W /O U /s
v TN/ A7NCEER, AT
o DN NN LN N /N
+ DOUR ANEEEDOE. _ ADOGENER. A
. DO e mm

ba— | fRcp [—m=1 | | | | \ | —w=l  tyr et lpp+—m| | || tyr  — |
DQMwHHHHHH;HH;HH

T | T ot T ot o

Activate Write Activate Write Activate Precharge
Command ~ Command Command  Command Command Command
Bank A Bank A Bank B Bank B Bank A Bank B
Precharge Write
Command Command
Bank A Bank A SPT03927
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SIEMENS HYB 39564400/800/160AT(L)
64 MBIt Synchronous DRAM

19.2. CAS Latency =3

Burst Length = 8, CAS Latency = 3
|70 | Te| T2 73| T4 |5 | 76| T7 | T8 | To |Ti0| Tt T12| 13| T14| T15| Ti6 | T17 | T18| 10| T20 | T21| T2 |
CLK
CKE
[
RAS
CAS
WE
BS
AP
Addr.
DQ
Activate Write Activate Write Precharge Activate Write Precharge
Command Command Command Command ~ Command Command Command Command
Bank A Bank A Bank B Bank B Bank A Bank A Bank A Bank B
SPT03928
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

20. Full Page Read Cycle

20.1. CAS Latency =2

Burst Length = Full Page, CAS Latency = 2
|70 | e T2 T3 | T4 TS5 | 6| T7| 78| To|Ti0| TaL| T2 | T13| T14| T15| T16 | T17 | T18 | T19 | T20 | T21 | T22 |

\
|

CKE  High } \
\

<44444

‘44}44444444 4 43+ 1—3+ 31—+ 13 -+ - - -

~N N N P
1 1 ~1 D

s D\ /N7
» DOGAADOG
Addr.

oan [\

™~

Ak-3-

|
AR T RN N IO SR I (N I ) I S B O N R
|
44— -4 41—+ 41—+ 41+ _ | _
|
|

b b |
Lo \
; [ ; [ I
Hi-Z \ \ [
minkink e Ax+2 i @@@m@@@@@@ "=
Activate Read Activate Read Burst Stop  Precharge
Command Command Command Command Command Command
Bank A Bank A Bank B Bank B Bank B
The burst counter wraps Full Page burst operation does not Activate
from the highest order terminate when the burst length is satisfied; Command
page address back to zero  the burst counter increments and continues Bank B
during this time interval. bursting beginning with the starting address. SPT03929
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SIEMENS

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

20.2. CAS Latency =3

Burst Length = Full Page, CAS Latency = 3
[T | e T2 T3 | 4|75 | 6| T7| 78| To|Tl0| TaL|T12| T13| T14| T15| T16 | T17 | T18 | Ti9 | T20 | T21 | T22 |
CLK
CKE
cs
RAS
CAs
WE
BS
AP
Addr.
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \
} (I } | } I } N F—rfRRm—’} [
| | | | | | | | | | | | | | | | | |
pov DN ] N s o B e A
w T T w T w T T T w T T w T T
2 N E N N § N
W-T**T*ﬂm@wmﬁm@@@@@@@ff**-
\ \ ! ! ! \
Activate Activate Read Burst Stop Precharge Activate
Command Command Command Command Command Command
Bank A Bank B Bank B Bank B Bank B
Read The burst counter wraps Full Page burst operation does not
Command from the highest order terminate when the burst length is satisfied;
Bank A page address back to zero the burst counter increments and continues
during this time interval. bursting beginning with the starting address. SPT03930
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SIEMENS HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

21. Full Page Write Cycle

21.1. CAS Latency =2

Burst Length = Full Page, CAS Latency = 2
(7o | e T2 |3 | 4|75 | 6| T7| T8 | TO|Ti0| T1L| T2 | 13| T14 | T15 | T16 | T17|T18 | Ti9 | T20 | T2L | T22 |

e UL UL LU L L L L L UL

\ \
| |
CKE High!| | |
o
\ \

%
<
<
<44444

ms I\ /7O
as 7 OA L7
7
7

N N NP
1 A 1 D

s I\ / 3

Aafh

S
-
B
<

AP

Addr.

DQM \

5
2
-2

e e

S
DQ _HLZ_r__:DA.l Con X X 0 Yoo Xoa2)08i2) DBMDBMi— ‘
b r S

Activate Write Activate Write Data is Burst Stop Activate
Command Command Command Command ignored.  Command Command
Bank A Bank A Bank B Bank B Bank B
Precharge
The burst counter wraps Full Page burst operation does not B ank(éommand
from the highest order terminate when the burst length is satisfied;
page address back to zero  the burst counter increments and continues
during this time interval. bursting beginning with the starting address. SPT03931
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SIEMENS HYB 39564400/800/160AT(L)
64 MBIt Synchronous DRAM

21.2. CAS Latency =3

Burst Length = Full Page, CAS Latency = 3
|70 | e T2 13| T4 |5 |6 | T7 | T8 | To|Te0| T1a| T2 |T18|T1a| T15 | T16| T17| T18| T2 | T20 | T21| T2 |

CLK
CKE
cs
RAS
CAS
WE
BS
AP
Addr.
\
oov [\ |
I
HiZ |
bR -- 'r
Activate Activate Write Data is Burst Stop Activate
Command Command Command ignored. ~ Command Command
Bank A Bank B Bank B Bank B
Write Precharge
Command Command
Bank A Bank B
The burst counter wraps Full Page burst operation does not
from the highest order terminate when the burst length is satisfied;
page address back to zero the burst counter increments and continues
during this time interval. bursting beginning with the starting address. SPT03932

Semiconductor Group 34 1998-10-01




SIEMENS

HYB 39S64400/800/160AT(L)
64 MBIt Synchronous DRAM

22. Precharge Termination of a Burst

22.1. CAS Latency =2

CLK

Burst Length = 8 or Full Page, CAS Latency = 2
\ 10 \ T1 \ iy \ T3 \ T4 \ 15 \ T6 \ 17 \ T8 \ 79 ‘Tlo‘Tll‘T12‘T13‘T14‘TlS‘TlG‘Tl?‘TlB‘TlQ‘TZO‘TZl‘TZZ‘

CKE
CS
RAS
CAS
WE
BS
AP
Addr.
I
DQM |
1
|
|
DQ J‘-
|
Activate Write Precharge Read Precharge Read Precharge
Command  Command Command Command Command Command Command
Bank A Bank A Bank A Bank A Bank A Bank A Bank A
Precharge Termination Activate Activate
of a Write Burst. Command Command Precharge Termination
Write Data is masked. Bank A Bank A of a Read Burst.
SPT03933
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