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M3 = 0

1

2

4

8

Reserved

Reserved

Reserved

Full Page

M3 = 1

1

2

4

8

Reserved

Reserved

Reserved

Reserved

Operating Mode 

Standard Operation

All other states reserved

0

-

0

-

Defined

-

 

0

1

Burst Type 

Sequential

Interleaved

CAS Latency

Reserved

Reserved

2

3

Reserved

Reserved

Reserved

Reserved

Burst Length

M0

0

1

0

1

0

1

0

1

Burst LengthCAS Latency BT

A9 A7 A6 A5 A4 A3A8 A2 A1 A0

Mode Register (Mx)

Address Bus

M1

0

0

1

1

0

0

1

1

M2

0

0

0

0

1

1

1

1

M3

M4

0

1

0

1

0

1

0

1

M5

0

0

1

1

0

0

1

1

M6

0

0

0

0

1

1

1

1

M6-M0M8 M7

Op Mode

A10A11

Reserved* WB

 

0

1

Write Burst Mode 

Programmed Burst Length

Single Location Access 

M9

*Should program
M11, M10 = "0, 0"

to ensure compatibility
with future devices. 
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SDCE

SDRAS

SDCAS

ADDR

BA0, 1

[A12,A13]

SDA10

DQ

SDWE

BWE

tCC
tCH tCL

tRCD

tRAS

tSS tSHtRCD

tSS tSH

tSS tSH

tSS tSH tSS tSH

tCCD

tRP

tRAC

tSAC

tSLZ
tOH

tSS

tSS

tSS

tSH

tSH

tSH

Ra Ca Cb Cc Rb

BSBSBSBSBSBS

Ra Rb

Qa Db Qc

Row Active Read Write Read

Precharge

Row Active

DON�T CARE
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SDRAS

SDCAS

ADDR
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[A12,A13]

SDA10

DQ

SDWE

BWE

tRP

HIGH-Z

Precharge
(All Banks)

Auto Refresh Auto Refresh Mode Register Set

DON�T CARE

Key RAa

High level is necessary

RAa

tRFC tRFC

Row Active
(A-Bank)
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tRAC

Note 3

tRAC

Note 3

tSAC

tSAC

tSHZ Note 4

tSHZ Note 4

Qa0 Qa1 Qa2

BA0, 1

[A12,A13]

SDA10 Ra Rb

BWE

Row Active
(A-Bank)

Read
(A-Bank)

Precharge
(A-Bank)

Row Active
(A-Bank)

Write
(A-Bank)

Precharge
(A-Bank)

DON�T CARE

SDCAS

Rb

DQ

tOH

tOH

Qa3 Db0 Db1 Db2 Db3

Qa0 Qa1 Qa2 Qa3 Db0 Db1 Db2 Db3

tRDL

tRDL

tRC

tRCD

Note 1
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ADDR Ra Ca0 Cb0 Cd0Cc0

BA0, 1

[A12,A13]

SDA10 Ra

CL=2 Qa0 Qa1 Qb0 Qb1 Qb2 Dd0Dc0 Dc1 Dd1

tRDL

CL=3

DQ

Qa0 Qa1 Qa2 Qa3 Dd0Dc0 Dc1 Dd1

tCDL

Row Active
(A-Bank)

Read
(A-Bank)

Read
(A-Bank)

Write
(A-Bank)

Write
(A-Bank)

Precharge
(A-Bank)

DON�T CARE

tRCD

SDCE

Note 2

Note 3Note 1
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SDCAS
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CL=2 QAa1QAa0 QAa2 QAa3 QBb0 QBb1 QBb2 QAc1QBb3 QAc0 QBd0 QBd1 QAe0 QAe1

CL=3

DQ

QAa1QAa0 QAa2 QAa3 QBb0 QBb1 QAc0QBb2 Qbb3 QAc1 QBd0 QBd1 QAe0 QAe1

Row Active
(A-Bank)

Row Active
(B-Bank)

Read
(A-Bank)

Read
(B-Bank)

Read
(A-Bank)

Read
(B-Bank)

Read
(A-Bank)

Precharge
(A-Bank)

DON�T CARE

SDCE

SDRAS

BWE

Note 2

Note 1
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SDA10 RAa RBb

DQ DAa0 DAa1 DAa2 DAa3 DBb0 DBb1 DBb2 DBb3 DBd0DAc0 DAc1 DBd1

tRDLtCDL

SDWE

BWE

Row Active
(A-Bank)

Row Active
(A-Bank)

Write
(A-Bank)

Write
(B-Bank)

Write
(A-Bank)

Write
(B-Bank)

Precharge
(Both Banks)

DON�T CARE

Note 1
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Note 1

QAc0 QAc1 QAc2

QAa0 QAa3QAa1 QAa2 DBb2DBb0 DBb1 DBb3 QAc0 QAc1

tCDL

CL=3

DQ

Row Active
(A-Bank)

Read
(A-Bank)

Row Active
(A-Bank)

Precharge
(A-Bank)

Write
(B-Bank)

Row Active
(A-Bank)

Read
(A-Bank)
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SDA10 RAa RBb RAc

 !���"
#����
���
��
����������������
����1�����



�� ���������	�
���	�
���������
��
������������������������������������	�	� 

White Electronic Designs ��������	�


�
�������������������&���
���	�	����
�"���������	"������
��������
��"� ��

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

SDCLK

CL=2 Qa1Qa0 Qa2 Qa3 Db2Db0 Db1 Db3

Qa0 Qa3Qa1 Qa2 Db2Db0 Db1 Db3CL=3

DQ

Row Active
(A-Bank)

Row Active
(B-Bank)

Read with
Auto Precharge

(A-Bank)

Auto Precharge
Start Point
(A-Bank)

Write with
Auto Precharge

(B-Bank)

Auto Precharge
Start Point
(B-Bank)

DON�T CARE

SDCE

SDRAS

SDCAS

ADDR Ra Rb Ca Cb

BA0, 1
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SDWE

SDA10 Ra Rb

BWE
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Note 2 1

QAa4 QAb1QAb0 QAb2 QAb3 QAb4 QAb5

CL=3

DQ

QAa0 QAa1 QAa2 QAa3 QAa4 QAb0 QAb1 QAb2 QAb3 QAb4 QAb5

Row Active
(A-Bank)

Read
(A-Bank)

Burst Stop Read
(A-Bank)

Precharge
(A-Bank)

DON�T CARE

SDCE

SDWE

BWE
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SDCAS
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[A12,A13]

SDA10 RAa

DQ DAa2DAa1DAa0 DAa3 DAa4
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Note 2
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Row Active
(A-Bank) Row Active

(B-Bank)

Write
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Read with
Auto Precharge

(A-Bank)
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(A-Bank)
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(A-Bank)
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(B-Bank)
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A0

A1

A2

A3

A4

A5

A6

A7

A8

A9

A10

A11

A12

A13

A14

A15

A16

SSWE\
SSCE\
SSOE\
SSADC\
SSCLK

BWE0\
BWE1\
BWE2\
BWE3\

SDA10

SDCE\
SDRAS\
SDCAS\
SDWE\
SDCLK

SSWE\
CE2\

SSOE\
SSADS\
SSCLK

BE0\
BE1\
BE2\
BE3\

SDA10

CE0\
SDRAS\
SDCAS\
SDWE\
SDCLK

DQ0-7

DQ8-15

DQ16-23�

DQ24-31

Address Bus
EA2-21

Data Bus
ED0-31

Texas Instruments
TMS320C6x

DSP

EDI9LC644V
128K x 32 SSRAM
1M x 32 SDRAM

SSRAM
Control

SDRAM
Control

Shared
Controls

EA2

EA3


