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SDRAM Module
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SDRAM
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SDRAM

NO Connected Pin

54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Vss
DQ7
VssQ
NC
DQ6
VddQ
NC
DQ5
VssQ
NC
DQ4
VddQ
NC
Vss
NC
DQM
CLK
CKE
A12
A11
A9
A8
A7
A6
A5
A4
Vss

Vdd
DQ0

VddQ
NC

DQ1
VssQ
NC

DQ2
VddQ

NC
DQ3
VssQ
NC
Vdd
NC

WE#
CAS#
RAS#
CS#
BA0
BA1
A10
A0
A1
A2
A3

Vdd

SD
R
A
M
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SDRAM 5�� 0�*

.١��RSA  F"G8

.٢�	��  F"G8

.٣D��E  F"G8

.5 /!�	�. F"G8)/WE,/CAS,/RAS,/CS,CLK,CKE,DQM(
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SDRAM D��E F"G8

     H,CU 5��	��  ��+
AROW   D��E F"G8 ��+
A ������ H��V SDRAM H��.
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 D��E 5�W� X.A25  A24          ....            …A1 A0
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64M=2    
����

26 25 1110 024 23 22
……………………… …………

ROW AddressBank 
Addres

s

Column Address

32M=2    
����

25

Bank 
Addres

s

24 109 023 22 21
……………………… …………

ROW Address Column Address

16M=2    
����

25

Bank 
Addres

s

23 9 8 022 21 20
……………………… …………

ROW Address Column Address
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 /!�	�. F"G8

/!�	�. F"G8:
CLK,CKE,DQM  ,  /WE,/CAS,/RAS,/CS

SDRAM5����  F"G8 ����3� �� �)"A �� �. H�� /#8�� H!�� 0�I�� Y�
  �"I /� �&��) B#	[� 5��	!�� 0�� /!�	�..

  �"I /� �	�< ����� Y� F"G8 0�� ����3�  � /\�.�A �� ��.
 ���� 0�����:

Active,Read,Write,Refresh,Precharge,Mode register set

  H�� ]"� 5������� ��+� �!�	�. ���Q�.
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SDRAM State Machine

Idle 
State

Mode
Register

Self
Refresh

Auto 
Refresh

Row
Active

Power 
Down

Read
Suspended

Read Write Write
Suspended

Write
Suspended

Write
Auto

Precharge

Read
Auto

Precharge

Read
Suspended

Power on Pre-
Charge

SREF

Exit

SREF

CKE=1

CKE=0

CKE=1

CKE=0CKE=1

CKE=0

CKE=0

CKE=1

CKE=1

CKE=0

CK
E=0 ACT

R E F

W
R

RD̀

PR
E

PREA

P R
E

R
DA

W
RA

CK
E=1

BS
T
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   )B�/ C����SDRAM

Pre-
Charge

Idle
State

ACT

MRS

Prech arge

Read

Row
Active

Mode
Reg.

Write

Auto
Refresh

Power
On

Write
Read

PRE. All Bank

Automatic sequence

Manual  Input

Auto
Refresh

Power
On

ACT

Row
Active

MRS
Mode
Reg.

Prech arge

Idle
State

Write

Write

Read

Read

Pre-
Charge

PRE. All Bank
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Mode Register Setting

A0A1A2A3A4A5A6A7A8A9A10A11A12A13

Burst  LengthCAS Latency0000000

Interleave1
Sequential0
Burst TypeA3

Reserve111

Reserve011

Reserve101

Reserve001

3110

2010

1100

Reserve000

CAS LatencyA4A5A6

Full page111

64011

32101

16001

8110

4010

2100

1000

Burst  LengthA0A1A2
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SDRAM CONTROLLER 

MUX

Arbitra
tor

row 
comparator Timer

CKE

CAS

WE

CS

RAS

RD

WR
Same 
ROW

Refresh

Address  ����
SDRAM
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•    ��� H�#� 4I*�/ 4� 4
 �7�" J!.�� �� �K���	 7� 3�" 4I*�/ L� ���M!�� N����� L
)�� �7O%�� P�	!Q� 3���.

• �R�/ S�/ �� N�K���	7� 3�" 4I*�/ C�� L�SDRAM )�� P�T!�� C7�!8�  .

•  �� 3: L� ���M!��SDRAM ��� �� 4�U�� 0: S�Q��  3�Q 4� .

•   �� ���M!�� 0��� 3�" )B�/ L� 3����� NL��� 4� 4Q�� ��FSM  �B�!	
� VO/ 
��� 4!W�� � �/��D 0:) �/��D 0�� �� ���� X�B� 4�.(

•DDR  � �" QDR �7�Q 3�8Y.� N �" SDRAM �� 0��� �� � �	!." 
���� ���M!�� ����� L��� 3��Z�� )[�� 4� 4
 �72�8/�D.
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