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1 Product Selector Guide
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Device Model
Numbers

MCP Configuration Code
Density

(Mb)

RAM
Density

(Mb)

Data Flash 
Density

(Mb)

Flash
Speed
(MHz)

pSRAM
Speed
(MHz)

DYB
Power-Up

State
(See Note)

pSRAM
(RAM Type 4)

Supplier

Package
84 ball
FBGA
(mm)

Code
Flash

RAM
(Mb)

Data Storage
Flash
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2 Ordering Information
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Table 2.1 MCP Configurations and Valid Combinations
Valid Combination

�67.�87=/� � , A#��A, .  ��/ M��2



September 8, 2005  S75WS-N_02_A1 S75WS-N Based MCPs 10

P r e l i m i n a r y

3 Input/Output Descriptions
������F�@����
������������
�
���
���
��
����	'����	�

�	���
������������
���������	��

Table 3.1 Input/Output Descriptions
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4 MCP Block Diagram
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Figure 4.1 MCP Block Diagram 1

A0-A22 A0-A22

A23 A23

RDY RDY DQ0-DQ15

CLK CLK
AVD# AVD#
F1-CE# CE#
OE# OE#
F-RST# RESET# VSS VSS
F-ACC ACC
F1-WP# WP#
F-WE# WE#

VCC F-VCC
VCCQ F-VCCQ

A0-A22

WAIT#

CLK
AVD#

R-CE# CE#
OE#

R-LB# LB#
R-UB# UB#

WE#
R-MRS# MRS#

VSS
VCC R-VCC
VCCQ R-VCCQ

A0-A22
A23

RDY

CLK
AVD#

F2-CE# CE#
OE#
RESET#
ACC

FD-WP# WP#
WE#

VSS
VCC
VCCQ

A0-A22
A23

RDY

CLK
AVD#

F3-CE# CE#
OE#
RESET#
ACC
WP#
WE#

VSS
VCC
VCCQ

DQ0-DQ15

DQ0-DQ15

DQ0-DQ15

DQ0-DQ15

WS256N
Flash

Memory

128Mb
Memory

WS256N
Flash

Memory

WS256N
Flash

Memory

v
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5 Connection Diagrams/Physical Dimensions
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5.1 Special Handling Instructions for FBGA Package
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5.2 Connection Diagram – RAM Type 4-Based Pinout, 9 x 12 mm

DNU DNU

M10

Legend:

DNUDNU

B2

ADV# VSS

B3 B4

CLK F-VCC

B6

C5

D5

RFU

B7

RFU

B8

RFU

B9B9

RFU

B5

F1-WP#

C2

A7

C3C3C3C3

R-LB#

C4

WE#

C6

A8

C7

A11

C8

F2-CE#

C9

F-ACC

A3

D2

A6

D3

R-UB#

D4

RFU

D6

A19

D7D7D7D7

A12

D8D8D8D8

A15

D9D9D9D9

F-RST#

A2

E2

A5

E3

A18

E4

A20

E6

A9

E7

A13

E8

A21

E9

RDY

E5

A1

F2

A4

F3

A17

F4

A23 A10

F7

A14

F8

A22

F9

RFU

F5

A0

G2

VSS

G3

DQ1

G4

RFU

G6

DQ6

G7

RFU

G8

A16

G9

RFU

G5

F1-CE#

H2

OE#

H3

DQ9

H4

DQ4

H6

DQ13

H7

DQ15

H8

R-MRS#

H9

DQ3

H5

R-CE1#

J2

DQ0

J3

DQ10

J4

R-VCC

J6

DQ12

J7

DQ7

J8

VSS

J9

F-VCC

J5

RFU

K2

DQ8

K3

DQ2

K4

RFU

K6

DQ5

K7

DQ14

K8

FD-WP#

K9

DQ11

K5

RFU

L2

RFU

L3

VSS

L4

F3-CE#

L6

RFU

L7

F-VCCQ

L8

DNU

L9

F-VCC

L5

X

X

XXX

XXX

XXX

XXX

X

XXX

X

RFU  
(Reserved for 
Future Use)

Data Flash 
Shared Only

Flash 2 
Data Only

Flash 3 
Data Only

Flash 1 
Code Only

RAM Only

All Shared

All Flash 
Shared Only

Do Not Use

A1 A10

F6

M1
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5.3 Physical Dimensions – FEA084 – Fine Pitch Ball Grid Array 9 x 12  mm

3423 \ 16-038.21a

 PACKAGE FEA 084

   JEDEC N/A

D x E 12.00 mm x 9.00 mm            NOTE
PACKAGE

 SYMBOL MIN NOM MAX

A --- --- 1.40 PROFILE

A1 0.10 --- --- BALL HEIGHT

A2 1.11 --- 1.26 BODY THICKNESS

D 12.00 BSC. BODY SIZE

E 9.00 BSC. BODY SIZE

D1 8.80 BSC. MATRIX FOOTPRINT

E1 7.20 BSC. MATRIX FOOTPRINT

MD 12 MATRIX SIZE D DIRECTION

ME 10 MATRIX SIZE E DIRECTION

n 84 BALL COUNT

Ø b 0.35 0.40 0.45 BALL DIAMETER

eE 0.80 BSC. BALL PITCH

eD 0.80 BSC BALL PITCH

SD / SE 0.40 BSC. SOLDER BALL PLACEMENT

A2,A3,A4,A5,A6,A7,A8,A9 DEPOPULATED SOLDER BALLS
B1,B10,C1,C10,D1,D10
E1,E10,F1,F10,G1,G10

H1,H10,J1,J10,K1,K10,L1,L10
M2,M3,M4,M5,M6,M7,M8,M9

NOTES:

1. DIMENSIONING AND TOLERANCING METHODS PER 
ASME Y14.5M-1994.

2. ALL DIMENSIONS ARE IN MILLIMETERS.

3. BALL POSITION DESIGNATION PER JESD 95-1, SPP-010.

4.  e   REPRESENTS THE SOLDER BALL GRID PITCH.

5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" 
DIRECTION. 

SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE 
"E" DIRECTION. 

n IS THE NUMBER OF POPULTED SOLDER BALL POSITIONS
FOR MATRIX SIZE MD X ME.

6 DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL 
DIAMETER IN A PLANE PARALLEL TO DATUM C.

7 SD AND SE ARE MEASURED WITH RESPECT TO DATUMS A 
AND B AND DEFINE THE POSITION OF THE CENTER SOLDER 
BALL IN THE OUTER ROW. 

WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE 
OUTER ROW SD OR SE = 0.000.

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE
OUTER ROW, SD OR SE =  e/2

8. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED 
BALLS.

9. N/A

10 A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK 
MARK, METALLIZED MARK INDENTATION OR OTHER MEANS.

C0.08

0.20 C

A

E

B

C0.15

(2X)

C

D

C0.15

(2X)

INDEX MARK

10

6

b

TOP VIEW

SIDE VIEW

CORNER

84X

A1

A2A

PIN A1
M L

E1

7SE

A

D1
eD

D CEFGHJK

10

8

9

7
6

4

3

2

1

eE

5

B

PIN A1
CORNER

7

SD

BOTTOM VIEW

0.15 C A BM

CM0.08
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Performance Characteristics

S29WS-N MirrorBitTM Flash Family
S29WS256N, S29WS128N 
256/128 Megabit (16/8 M x 16 bit) CMOS 1.8 Volt-only  
Simultaneous Read/Write, Burst-mode Flash Memory 

128 Mb Flash ADVANCE 
INFORMATION

Data Sheet 256 Mb Flash PRELIMINARY

	�
������

�,���


-"����E"������ )8� 24 == (@

4�+����
	��� ���
	���
����$#!!� >? >? >?

4�+����
	���A
����#		�����
����A#!!� 9 @@�8 @F�7

4�+��#��
	���#		����������
����#!!� >? >? >?

4�+�!-L�#		����������
����!-� >? >? >?

4�+�1-L�#		����������
����1-� @F�7 @F�7 @F�7

�����������
��"��������"��
���
���
�

!�
��

�
��A
����:����I�>?�42& F>��#

���
���
��
��1�������
�����
	���
�
�� 7?��#

������������
	���
�
�� @9��#

-���������
	���
�
�� @9��#

���
����4��������
	���
�
�� 8?�S#

,�"��
�������
��F�A�

��,���


��
����.�������������
� ;?�S�

-���	�����.�����A
��������������
���0!!������.��� 9�;�S�

-���	�����.�����A
��������������
���0#!!������.��� =�S�

��	����-������@=�M"������	���� @7?���

��	����-������=;�M"������	���� =??���



15 S75WS-N Based MCPs S75WS-N_02_A1  September 8, 2005  

A d v a n c e  I n f o r m a t i o n / P r e l i m i n a r y

6 Input/Output Descriptions & Logic Symbol
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Table 6.1 Input/Output Descriptions
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7 Block Diagram

Figure 7.1. S29WS-N Block Diagram
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8 Additional Resources
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http://www.amd.com
http://www.fujitsu.com
http://www.amd.com/us-en/assets/content_type/white_papers_and_tech_docs/22152.pdf
http://www.amd.com/us-en/assets/content_type/white_papers_and_tech_docs/23710.pdf
http://www.amd.com/us-en/assets/content_type/white_papers_and_tech_docs/Erase_Susp_AppNote_00_A1_E.pdf
http://www.amd.com/us-en/assets/content_type/white_papers_and_tech_docs/25539a.pdf
http://www.amd.com/us-en/assets/content_type/white_papers_and_tech_docs/Design_Scalable_Wireless_A0_E.pdf
http://www.amd.com/us-en/assets/content_type/white_papers_and_tech_docs/CFI_v1.4_VendorSpec_Ext_A0.pdf
http://www.amd.com/us-en/FlashMemory/ProductInformation/0,,37_1447_2248_9557^11580^11581,00.html
http://www.amd.com/us-en/FlashMemory/TechnicalResources/0,,37_1693_3047,00.html
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9 Product Overview
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9.1 Memory Map
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Table 9.1 S29WS256N Sector & Memory Address Map
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Table 9.2. S29WS128N Sector & Memory Address Map 
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10 Device Operations
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10.1 Device Operation Table
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Table 10.1 Device Operations
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10.3 Synchronous (Burst) Read Mode & Configuration Register
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Figure 10.1. Synchronous/Asynchronous State Diagram
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Power-up/

Hardware Reset

Asynchronous Read

Mode Only

Synchronous Read

Mode Only

Set Burst Mode

Configuration Register 

Command for

 Synchronous Mode 

(CR15 = 0)

Set Burst Mode

Configuration Register 

Command for

Asynchronous Mode 

(CR15 = 1) 
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Table 10.2 Address Latency (S29WS256N)

Table 10.3 Address Latency (S29WS128N)

Table 10.4 Address/Boundary Crossing Latency (S29WS256N @ 80MHz)

Table 10.5 Address/Boundary Crossing Latency (S29WS256N @ 66 MHz)
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Table 10.6 Address/Boundary Crossing Latency (S29WS256N @ 54MHz)

Table 10.7 Address/Boundary Crossing Latency (S29WS128N)

Figure 10.2. Synchronous Read
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Write Unlock Cycles: 
Address 555h, Data AAh 
Address 2AAh, Data 55h

Write Set Configuration Register 
Command and Settings:
Address 555h, Data D0h 
Address X00h, Data CR

Load Initial Address
Address  = RA

Read Initial Data
RD = DQ[15:0]

Read Next Data
RD = DQ[15:0]

Wait X Clocks: 
Additional Latency Due to Starting

Address, Clock Frequency, and 
Boundary Crossing

End of Data?

Yes

Crossing 
Boundary?

No

Yes

Completed

Delay X Clocks

Unlock Cycle 1
Unlock Cycle 2

RA = Read Address

RD = Read Data

Command Cycle
CR = Configuration Register Bits CR15-CR0

Note:  Setup Configuration Register parameters

No

(	�	�������	�;��	�
$���%�	#&
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Table 10.8 Burst Address Groups
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Table 10.9 Configuration Register
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10.4 Autoselect 
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Table 10.10 Autoselect Addresses

Description Address Read Data
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Software Functions and Sample Code
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/* Here is an example of Autoselect mode (getting manufacturer ID) */
/* Define UINT16 example: typedef unsigned short UINT16; */

UINT16 manuf_id; 

/* Auto Select Entry */

*( (UINT16 *)bank_addr + 0x555 ) = 0x00AA; /* write unlock cycle 1 */ 
*( (UINT16 *)bank_addr + 0x2AA ) = 0x0055; /* write unlock cycle 2 */ 
*( (UINT16 *)bank_addr + 0x555 ) = 0x0090; /* write autoselect command */ 

/* multiple reads can be performed after entry */

manuf_id = *( (UINT16 *)bank_addr + 0x000 ); /* read manuf. id */ 

/*  Autoselect exit */ 

*( (UINT16 *)base_addr + 0x000 ) = 0x00F0; /* exit autoselect (write reset command) */

Table 10.12 Autoselect Exit
�  ��,
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Cycle Operation Byte Address Word Address Data
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10.5 Program/Erase Operations
����������	�������	������������������������������������
���
�������������������
��"��	������
���	�������
���������
����������"�
����	���
���2�"����������������
�����������
���
�����������
��������
������	����
���������
��������������������
���
����
�����	�
���
�����
�����������������
@?�>��

,����
�����������
�������������������
����
	�
��
��"����
��	����
�����
�
	���������������
�
���������#0�L��
��!-L����0$ ���
��1-L����0$2�"��
��������
���
��������������������	����
��
������.-L��
��!-L����0$ ���
��1-L����0$2�"��
�"����
��	����
���������������
��������

#����������������	�����
���������������
����������.-L����!-L��"����������������	�����
�����@���
����
����������.-L����!-L�

/�������������"�
�(

� .��
�����-�����������������������������	�����������������	�����
�
�������������������

� �����������	�
��������
����������
�������������������������
����
��
���36�����3=��:�����
�������.�����1�������
�����
����	���
������
��������
��
�����������
��������

� #�)?*�	�

�������������������	'������)@�*�#�������
�����������	�
������������	���������
�37�J�@�������
���
���
��������������
��
�����
���
����������	����
����#��
		����
�������
���"�������������������������)?�*�1
�����������������
��	�
�	�
�������)?*������)@�*

� #
��	����
���"�����
������������	���
��
������-����������������#���������������
�����
�+	�����������������
���
��	����
���

� ��	
��������	�
���	�����#
������	����
��!,$��

	���
������

����������"��
���������������%
����
�����
�����������

� #�����"���������������������������
�������������������������
��
��������������	����
��
���
�
	�����
���������
���������
	����������	���������
�
�������������������������
�
���
������
��������

� ���������
���������"����
��
�����
�
	���
���	�������	������

�������������
����"�������%
������
����������
�

#4$($# -������7���������
�����

��
����"�������������
������������������������������������������
���$
��������������
��,�����
	����
��"�����	�	��������
����������������
��
�����
���,�����������������������������������%
������
����������
�	�
������>%��@=%����F8%�����"�����.���������������������
���������������
���
���
�����	�����
���
�����������
�����	����
������������	���������
������.�����A
��������%
������
�������������@7�@������������
������
��	�	�����
��,��
���@?�F������������"	�����

.��
�����-�����������������������������	�����������������	�����
����
�
�������������������
�
����������������
����
�������	����������������	�
��������
����������
�������������������%
������
����
��
���36�����3=��:������������.�����1�������
�����
����	���
������
��������
��
�
����������
��������

� �
��
�����������
����
��	����
����+	���������
���
����������	����
��������
������

� ������	
��������	�
���	�����#
������	����
��!,$��

	���
������

����������"��
�����������
��������
�����
�����������



29 S75WS-N Based MCPs S75WS-N_02_A1  September 8, 2005

A d v a n c e  I n f o r m a t i o n / P r e l i m i n a r y

� #�����"���������������������������
�������������������������
��������������	����
��
���
�
	�����
���������
���������
	����������	���������
�
�������������������������
�
���
������
���������

Figure 10.3. Single Word Program 

Write Unlock Cycles:
Address 555h, Data AAh 
Address 2AAh, Data 55h

Write Program Command:  
Address 555h, Data A0h

Program Data to Address:
PA, PD

Unlock Cycle 1
Unlock Cycle 2

Setup Command

Program Address (PA), 
Program Data (PD)

FAIL. Issue reset command 
to return to read array mode.

Perform Polling Algorithm
(see Write Operation Status

flowchart)

Yes

Yes

No

No

Polling Status 
= Busy?

Polling Status 
= Done?

Error condition  
(Exceeded Timing Limits)

PASS. Device is in  
read mode.
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/* Example: Program Command    */
  *( (UINT16 *)base_addr + 0x555 ) = 0x00AA;   /* write unlock cycle 1            */
  *( (UINT16 *)base_addr + 0x2AA ) = 0x0055;   /* write unlock cycle 2            */
  *( (UINT16 *)base_addr + 0x555 ) = 0x00A0;   /* write program setup command     */
  *( (UINT16 *)pa )                = data;     /* write data to be programmed     */
/* Poll for program completion */
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Software Functions and Sample Code

Table 10.13. Single Word Program
�  ��,
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Cycle Operation Byte Address Word Address Data
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/* Example: Write Buffer Programming Command            */
/* NOTES: Write buffer programming limited to 16 words. */
/*        All addresses to be written to the flash in   */
/*        one operation must be within the same flash   */
/*        page. A flash page begins at addresses       */
/*        evenly divisible by 0x20.                     */
  UINT16 *src = source_of_data;                /* address of source data          */
  UINT16 *dst = destination_of_data;          /* flash destination address       */
  UINT16 wc   = words_to_program -1;           /* word count (minus 1)            */
  *( (UINT16 *)base_addr + 0x555 ) = 0x00AA;   /* write unlock cycle 1            */
  *( (UINT16 *)base_addr + 0x2AA ) = 0x0055;   /* write unlock cycle 2            */
  *( (UINT16 *)sector_address )    = 0x0025;   /* write write buffer load command */
  *( (UINT16 *)sector_address )    = wc;       /* write word count (minus 1)      */
loop:
  *dst = *src; /* ALL dst MUST BE SAME PAGE */ /* write source data to destination */
  dst++;                                       /* increment destination pointer    */
  src++;                                       /* increment source pointer         */
  if (wc == 0) goto confirm                    /* done when word count equals zero */
  wc--;                                        /* decrement word count             */
  goto loop;                                   /* do it again                      */
confirm:
  *( (UINT16 *)sector_address )    = 0x0029;   /* write confirm command           */
  /* poll for completion */

/* Example: Write Buffer Abort Reset */
  *( (UINT16 *)addr + 0x555 ) = 0x00AA;   /* write unlock cycle 1            */
  *( (UINT16 *)addr + 0x2AA ) = 0x0055;   /* write unlock cycle 2            */
  *( (UINT16 *)addr + 0x555 ) = 0x00F0;   /* write buffer abort reset        */

Software Functions and Sample Code

Table 10.14. Write Buffer Program 
�  ��,

	���
��K����J����[.������A
����!�������[�������A
������,����!���

Cycle Description Operation Byte Address Word Address Data

@ K
��	' .���� A����E�###� A����E�777� ??##�

8 K
��	' .���� A����E�77;� A����E�8##� ??77�

F .�����A
����� ����!����
� .���� ��������#������ ??87�

; .�����.����!�

� .���� ��������#������ .����!�

���/C@��

����������!���
�������
����������*��!�������������
����������#����9:�!���
$

7����F=  ����A
�����.����/ .���� ��������#��������.����/ .����/

 ��� .�����A
��������,���� .���� ��	����#������ ??89�



33 S75WS-N Based MCPs S75WS-N_02_A1  September 8, 2005

A d v a n c e  I n f o r m a t i o n / P r e l i m i n a r y

Figure 10.4. Write Buffer Programming Operation
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Write Unlock Cycles:
Address 555h, Data AAh 
Address 2AAh, Data 55h
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Write Buffer Load Command:  

Address 555h, Data 25h

Load Word Count to Program 
Program Data to Address:

SA = wc

Unlock Cycle 1
Unlock Cycle 2

wc = number of words – 1

Yes

Yes
Yes

Yes

Yes

No

No

No

No

No

wc = 0?

Write Buffer 
Abort Desired?

Write Buffer 
Abort?

Polling Status 
= Done?

Error?

FAIL. Issue reset command
to return to read array mode.

Write to a Different 
Sector Address to Cause 

Write Buffer Abort

PASS. Device is in  
read mode.

Confirm command:  
SA = 0x29h

Wait 4 µs 
(Recommended)

Perform Polling Algorithm
(see Write Operation Status

flowchart)

Write Next Word, 
Decrement wc:

PA    data , wc = wc – 1

RESET. Issue Write Buffer
Abort Reset Command
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/* Example: Sector Erase Command */
  *( (UINT16 *)base_addr + 0x555 ) = 0x00AA;   /* write unlock cycle 1            */
  *( (UINT16 *)base_addr + 0x2AA ) = 0x0055;   /* write unlock cycle 2            */
  *( (UINT16 *)base_addr + 0x555 ) = 0x0080;   /* write setup command             */
  *( (UINT16 *)base_addr + 0x555 ) = 0x00AA;   /* write additional unlock cycle 1 */
  *( (UINT16 *)base_addr + 0x2AA ) = 0x0055;   /* write additional unlock cycle 2 */
  *( (UINT16 *)sector_address )    = 0x0030;   /* write sector erase command      */

Software Functions and Sample Code

Table 10.15. Sector Erase
�  ��,

	���
�J����[��	���-����!���

Cycle Description Operation Byte Address Word Address Data

@ K
��	' .���� A����E�###� A����E�777� ??##�

8 K
��	' .���� A����E�77;� A����E�8##� ??77�

F ���
��!����
� .���� A����E�###� A����E�777� ??>?�

; K
��	' .���� A����E�###� A����E�777� ??##�

7 K
��	' .���� A����E�77;� A����E�8##� ??77�

= ��	����-�����!����
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Figure 10.5. Sector Erase Operation

No

Write Unlock Cycles:
Address 555h, Data AAh 
Address 2AAh, Data 55h

Write Sector Erase Cycles:
Address 555h, Data 80h
Address 555h, Data AAh
 Address 2AAh, Data 55h
Sector Address, Data 30h

Write Additional  
Sector Addresses 

FAIL. Write reset command
to return to reading array.

PASS. Device returns  
to reading array.

Wait 4 µs 
(Recommended)

Perform Write Operation
Status Algorithm

Select 
Additional 
Sectors?

Unlock Cycle 1
Unlock Cycle 2

Yes

Yes

Yes

Yes

Yes

No

No

No

No

Last Sector
 Selected?

Done?

DQ5 = 1?

Command Cycle 1
Command Cycle 2
Command Cycle 3
Specify first sector for erasure 

Error condition (Exceeded Timing Limits)

Status may be obtained by reading DQ7, DQ6 and/or DQ2.

Poll DQ3.
DQ3 = 1?

• Each additional cycle must be written within tSEA timeout

• Timeout resets after each additional cycle is written

• The host system may monitor DQ3 or wait tSEA to ensure 
acceptance of erase commands

• No limit on number of sectors

• Commands other than Erase Suspend or selecting 
additional sectors for erasure during timeout reset device 
to reading array data
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/* Example: Chip Erase Command */
/* Note: Cannot be suspended   */  
  *( (UINT16 *)base_addr + 0x555 ) = 0x00AA;   /* write unlock cycle 1            */
  *( (UINT16 *)base_addr + 0x2AA ) = 0x0055;   /* write unlock cycle 2            */
  *( (UINT16 *)base_addr + 0x555 ) = 0x0080;   /* write setup command             */
  *( (UINT16 *)base_addr + 0x555 ) = 0x00AA;   /* write additional unlock cycle 1 */
  *( (UINT16 *)base_addr + 0x2AA ) = 0x0055;   /* write additional unlock cycle 2 */
  *( (UINT16 *)base_addr + 0x000 ) = 0x0010;   /* write chip erase command        */
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Software Functions and Sample Code

Table 10.16. Chip Erase 
�  ��,

	���
�J����[!���-����!���

Cycle Description Operation Byte Address Word Address Data

@ K
��	' .���� A����E�###� A����E�777� ??##�

8 K
��	' .���� A����E�77;� A����E�8##� ??77�

F ���
��!����
� .���� A����E�###� A����E�777� ??>?�

; K
��	' .���� A����E�###� A����E�777� ??##�

7 K
��	' .���� A����E�77;� A����E�8##� ??77�

= !����-�����!����
� .���� A����E�###� A����E�777� ??@?�
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/* Example: Erase suspend command */
  *( (UINT16 *)bank_addr + 0x000 ) = 0x00B0;   /* write suspend command           */
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/* Example: Erase resume command */
  *( (UINT16 *)bank_addr + 0x000 ) = 0x0030;   /* write resume command            */
  /* The flash needs adequate time in the resume state */

Software Functions and Sample Code

Table 10.17. Erase Suspend
�  ��,

	���
�J����[-�����
���
�!���

Cycle Operation Byte Address Word Address Data

@ .���� A�
'�#������ A�
'�#������ ??A?�

Table 10.18. Erase Resume
�  ��,

	���
�J����[-����:��
��!���

Cycle Operation Byte Address Word Address Data

@ .���� A�
'�#������ A�
'�#������ ??F?�
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/* Example: Program suspend command */
  *( (UINT16 *)base_addr + 0x000 ) = 0x00B0;   /* write suspend command           */
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/* Example: Program resume command */
  *( (UINT16 *)base_addr + 0x000 ) = 0x0030;   /* write resume command            */

Software Functions and Sample Code

Table 10.19. Program Suspend
�  ��,

	���
�J����[��������
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�!���

Cycle Operation Byte Address Word Address Data

@ .���� A�
'�#������ A�
'�#������ ??A?�

Table 10.20. Program Resume
�  ��,
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Cycle Operation Byte Address Word Address Data
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Software Functions and Sample Code

Table 10.21. Unlock Bypass Entry
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/* Example: Unlock Bypass Entry Command    */
  *( (UINT16 *)bank_addr + 0x555 ) = 0x00AA;   /* write unlock cycle 1            */
  *( (UINT16 *)bank_addr + 0x2AA ) = 0x0055;   /* write unlock cycle 2            */
  *( (UINT16 *)bank_addr + 0x555 ) = 0x0020;   /* write unlock bypass command     */
  /* At this point, programming only takes two write cycles.   */
  /* Once you enter Unlock Bypass Mode, do a series of like    */
  /* operations (programming or sector erase) and then exit    */
  /* Unlock Bypass Mode before beginning a different type of   */
  /* operations.                                               */

/* Example: Unlock Bypass Program Command  */
/* Do while in Unlock Bypass Entry Mode!   */
  *( (UINT16 *)bank_addr + 0x555 ) = 0x00A0;   /* write program setup command     */
  *( (UINT16 *)pa )                = data;     /* write data to be programmed     */
  /* Poll until done or error.    */
  /* If done and more to program, */
  /* do above two cycles again.   */

/* Example: Unlock Bypass Exit Command */ 
  *( (UINT16 *)base_addr + 0x000 ) = 0x0090; 
  *( (UINT16 *)base_addr + 0x000 ) = 0x0000; 
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Table 10.22. Unlock Bypass Program
�  ��,
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Table 10.23. Unlock Bypass Reset
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Figure 10.6. Write Operation Status Flowchart
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1)  DQ6 is toggling if Read2 DQ6 does not equal Read3 DQ6.
2)  DQ2 is toggling if Read2 DQ2 does not equal Read3 DQ2.
3)  May be due to an attempt to program a 0 to 1. Use the RESET                 
     command to exit operation. 
4)  Write buffer error if DQ1 of last read =1.
5)  Invalid state, use RESET command to exit operation. 
6)  Valid data is the data that is intended to be programmed or all 1's for               
      an erase operation.
7)  Data polling algorithm valid for all operations except advanced sector                 
     protection.
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Table 10.24. DQ6 and DQ2 Indications
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10.6 Simultaneous Read/Write
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10.7 Writing Commands/Command Sequences
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10.8 Handshaking
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10.9 Hardware Reset
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10.10 Software Reset
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/* Example: Reset (software reset of Flash state machine) */
  *( (UINT16 *)base_addr + 0x000 ) = 0x00F0;
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Software Functions and Sample Code

Table 10.26. Reset
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Cycle Operation Byte Address Word Address Data
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11 Advanced Sector Protection/Unprotection
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Figure 11.1. Advanced Sector Protection/Unprotection 
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(All sectors locked)

WP# = VIL 
(All boot 

sectors locked)

Password Method 
(DQ2)

Persistent Method 
(DQ1)

Lock Register 
(One Time Programmable)

PPB Lock Bit
1,2,3

64-bit Password 
(One Time Protect)

1 = PPBs Unlocked0 = PPBs Locked

Memory Array

Sector 0

Sector 1

Sector 2

Sector N-2

Sector N-1

Sector N
3

PPB 0

PPB 1

PPB 2

PPB N-2

PPB N-1

PPB N

Persistent 
Protection Bit 

(PPB)4,5

DYB 0

DYB 1

DYB 2

DYB N-2

DYB N-1

DYB N

Dynamic
Protection Bit 

(DYB)6,7,8

6. 0 = Sector Protected,  
1 = Sector Unprotected.

7. Protect effective only if PPB Lock Bit 
is unlocked and corresponding PPB 
is “1” (unprotected).

8. Volatile Bits: defaults to user choice 
upon power-up (see ordering 
options).

4. 0 = Sector Protected,  
1 = Sector Unprotected.

5. PPBs programmed individually,  
but cleared collectively

1. Bit is volatile, and defaults to “1” on 
reset.

2. Programming to “0” locks all PPBs to 
their current state.

3. Once programmed to “0”, requires 
hardware reset to unlock.

3. N = Highest Address Sector.
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11.2 Persistent Protection Bits
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Figure 11.2. PPB Program/Erase Algorithm

11.3 Dynamic Protection Bits 
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Figure 11.3. Lock Register Program Algorithm

Write Unlock Cycles:
Address 555h, Data AAh 
Address 2AAh, Data 55h

Write  
Enter Lock Register Command:  

Address 555h, Data 40h

Program Lock Register Data
Address XXXh, Data A0h
Address 77h*, Data PD

Unlock Cycle 1
Unlock Cycle 2

XXXh = Address don’t care

* Not on future devices

Program Data (PD): See text for Lock Register 
definitions

Caution: Lock register can only be progammed 
once.Wait 4 µs 

(Recommended)

PASS. Write Lock Register  
Exit Command:  

Address XXXh, Data 90h
Address XXXh, Data 00h

Device returns to reading array.

Perform Polling Algorithm
(see Write Operation Status

flowchart)

Yes

Yes

No

No

Done?

DQ5 = 1? Error condition (Exceeded Timing Limits)

FAIL. Write rest command
to return to reading array.
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11.6 Advanced Sector Protection Software Examples
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11.7 Hardware Data Protection Methods
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Table 11.2 Sector Protection Schemes

Unique Device PPB Lock Bit
0 = locked

1 = unlocked

Sector PPB
0 = protected

1 = unprotected

Sector DYB
0 = protected

1 = unprotected Sector Protection Status

#
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#
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12 Power Conservation Modes

12.1 Standby Mode
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13 Secured Silicon Sector Flash Memory Region
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Table 13.1  Secured Silicon Sector Addresses

13.1 Factory Secured Silicon Sector
����,�	�������	
��������	�
���	���������"���������	����"��
��������������������	������
������
����,�	�����$
��	�����A�����36�������
�
�������������)@*������������
���	��
�
���������	�����
��	'���������
���
�
����������	
������������-�/��
��	
�������	�����
	����������
	�������������
��������������

����������	��������������������������������"�����
��������������"�
�(

� #���
�����>�.������	
���-�/��
���"����
�����,�	�������	
��������	�
���	���

� !
�������	����"����
�����!
���������	
��������	�
���	��������
����������
���
����������%
��
�������	��

� A��������
�������	
���-�/��
��	
�������	��������
����������
���
����������
�������	��

!
������������������������������	�������������������
����������
���
����������
�����%
��	�������
���
��������������	
������Z��	�����"�������"����
��������
����-�/����������	�������
���
���������������������
���
���	�����"��������,�	�������	
��������	�
���	�����
��!
�������
��	
��������	�
���	���������
�
������	'����!�
��	����
����	����������
��������������������
�
��
��
���
���
����������
�������	����

Sector Sector Size Address Range
!
������ @8>�"���� ????>?�%????,,�
,�	���� @8>�"���� ??????�%????6,�



September 8, 2005  S75WS-N_02_A1 S75WS-N Based MCPs 60

A d v a n c e  I n f o r m a t i o n / P r e l i m i n a r y

13.2 Customer Secured Silicon Sector
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13.3 Secured Silicon Sector Entry/Exit Command Sequences
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Software Functions and Sample Code
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��������#	�<���#	�����	##&

/* Example: SecSi Sector Entry Command */
  *( (UINT16 *)base_addr + 0x555 ) = 0x00AA;   /* write unlock cycle 1            */
  *( (UINT16 *)base_addr + 0x2AA ) = 0x0055;   /* write unlock cycle 2            */
  *( (UINT16 *)base_addr + 0x555 ) = 0x0088;   /* write Secsi Sector Entry Cmd    */

��������#	�<���#	�����	##&
/* Once in the SecSi Sector mode, you program */
/* words using the programming algorithm.     */

��������#	�<���#	�����	##&
/* Example: SecSi Sector Exit Command */
  *( (UINT16 *)base_addr + 0x555 ) = 0x00AA;   /* write unlock cycle 1            */
  *( (UINT16 *)base_addr + 0x2AA ) = 0x0055;   /* write unlock cycle 2            */
  *( (UINT16 *)base_addr + 0x555 ) = 0x0090;   /* write SecSi Sector Exit cycle 3 */
  *( (UINT16 *)base_addr + 0x000 ) = 0x0000;   /* write SecSi Sector Exit cycle 4 */

Table 13.2. Secured Silicon Sector Entry
�  ��,
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�J����[��	����	���-
���!���

Cycle Operation Byte Address Word Address Data

K
��	'�!�	���@ .���� A����E�###� A����E�777� ??##�

K
��	'�!�	���8 .���� A����E�77;� A����E�8##� ??77�

-
����!�	�� .���� A����E�###� A����E�777� ??>>�

Table 13.3. Secured Silicon Sector Program
�  ��,
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Cycle Operation Byte Address Word Address Data

K
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K
��	'�!�	���8 .���� A����E�77;� A����E�8##� ??77�

�����������
� .���� A����E�###� A����E�777� ??#?�

������� .���� .����#������ .����#������ �����.���

Table 13.4. Secured Silicon Sector Exit
�  ��,
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Cycle Operation Byte Address Word Address Data
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14 Electrical Specifications

14.1 Absolute Maximum Ratings
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14.2 Operating Ranges
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14.4 Key to Switching Waveforms 
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14.5 Switching Waveforms

14.6 VCC Power-up
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Figure 14.5. VCC Power-up Diagram
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14.7 DC Characteristics (CMOS Compatible)
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14.8 AC Characteristics
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Figure 14.6. CLK Characterization
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Figure 14.7. CLK Synchronous Burst Mode Read
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Figure 14.9. 8-word Linear Burst without Wrap Around
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Figure 14.11. Asynchronous Mode Read
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Figure 14.12. Reset Timings
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Figure 14.13. Chip/Sector Erase Operation Timings
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Figure 14.14. Program Operation Timing Using AVD#
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Figure 14.15. Program Operation Timing Using CLK in Relationship to AVD#
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Figure 14.16. Accelerated Unlock Bypass Programming Timing
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Figure 14.17. Data# Polling Timings (During Embedded Algorithm)
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Figure 14.18. Toggle Bit Timings (During Embedded Algorithm)
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Figure 14.19. Synchronous Data Polling Timings/Toggle Bit Timings
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Figure 14.21. Latency with Boundary Crossing when Frequency > 66 MHz
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Figure 14.20. DQ2 vs. DQ6
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Figure 14.22. Latency with Boundary Crossing into Program/Erase Bank

CLK

Address (hex)

C124 C125 C126 C127 C127

D124 D125 D126 D127 Read Status

(stays high)AVD#

RDY(1)

Data

OE#, 

CE#
(stays low)

Address boundary occurs every 128 words, beginning  at address  

00007Fh: (0000FFh, 00017Fh, etc.) Address 000000h is also a boundary crossing.

7C 7D 7E 7F 7F

latency

RDY(2) latency

tRACC

tRACC

tRACC

tRACC



81 S75WS-N Based MCPs S75WS-N_02_A1  September 8, 2005

A d v a n c e  I n f o r m a t i o n / P r e l i m i n a r y

)����&�����2��*��'����������������&��'3�
��.
���*
�����<�L���M�⇒�(	#	�0	� 
��.
���*
�����<�L���M�⇒�(	#	�0	� 
��.
���*
�����<�L���M�⇒�5���� ��!!	�
�6������ 
��.
���*
�����<�L���M�⇒�)���� ��!!	�
�G������ 
��.
���*
�����<�L���M�⇒ .���� ��!!	�
�5������
������/" ��	��##�!	#�����	##����"#���������������	##�%������$
�����2�"��#���	�"#�#	�����L���M&

Figure 14.23. Example of Wait States Insertion
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Figure 14.24. Back-to-Back Read/Write Cycle Timings
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Table 15.1  Memory Array Commands
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Table 15.2. Sector Protection Commands
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15.1 Common Flash Memory Interface 
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/* Example: CFI Entry command */
  *( (UINT16 *)bank_addr + 0x555 ) = 0x0098;   /* write CFI entry command         */

/* Example: CFI Exit command  */
  *( (UINT16 *)bank_addr + 0x000 ) = 0x00F0;   /* write cfi exit command          */
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Table 15.3. CFI Query Identification String  

Addresses Data Description
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Table 15.4. System Interface String

Addresses Data Description
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Table 15.5. Device Geometry Definition 

Addresses Data Description
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Table 15.6. Primary Vendor-Specific Extended Query 

Addresses Data Description
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Table 15.6. Primary Vendor-Specific Extended Query (Continued)

Addresses Data Description



September 8, 2005  S75WS-N_02_A1 S75WS-N Based MCPs 92

A d v a n c e  I n f o r m a t i o n

16 Commonly Used Terms

Term Definition
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17 Pin Description

18 Power Up Sequence
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19 Power Up and Standby Mode Timing Diagrams

19.1 Power Up
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Figure 19.1 Power Up Timing

19.2 Standby Mode

Figure 19.2 Standby Mode State Machines
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VCC(Min)
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MRS#

CS#

Min. 0ns 

Power Up Mode

Min. 0ns 

Normal Operation

200 μs

200 μs

~ ~
~ ~

Active Standby
Mode

PAR
Mode

MRS Setting

 

CS# = VIH
MRS# = VIH

CS# = UB# = LB# = VIL
WE# = VIL, MRS# = VIH

CS# = VIL, UB# or LB# = VIL
MRS# = VIH CS# = VIH

MRS# = VIH

MRS# = VIL

CS# = VIL
WE# = VIL, MRS#=VIL

MRS SettingInitial State 
(wait 200μs)

Power On
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20 Functional Description
Table 20.1 Asynchronous 4 Page Read & Asynchronous Write Mode (A15/A14=0/0)
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Table 20.2 Synchronous Burst Read & Asynchronous Write Mode (A15/A14=0/1)
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Table 20.3 Synchronous Burst Read & Synchronous Burst Write Mode(A15/A14 = 1/0)
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21 Mode Register Setting Operation
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21.1 Mode Register Set (MRS)
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Table 21.1 Mode Register Setting According to Field of Function
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Table 21.2 Mode Register Set
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21.2 MRS Pin Control Type Mode Register Setting Timing
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Figure 21.1 Mode Register Setting Timing (OE# = VIH)

Table 21.3 MRS AC Characteristics
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Partial Array Refresh PAR Array PAR Size

A4 A3 PAR A2 PARA A1 A0 PARS
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Parameter List Symbol

Speed

UnitsMin Max

4:�
4:�L�-
��������:��������.���������� �4. ? 7?? 
�
-
�����.��������4:�L�������� �.K ? < 
�

tWU

Address

WE#

tWC

tCW

tAW

tBW

tWP

tAS

CS#

tMW

ADV#

MRS#

1 2 3 4 5 6 7 8 9 10 11 12 13

CLK

0

(MRS SETTING TIMING)  
1. Clock input is ignored.

UB#, LB#

Register Write Start Register Write Complete

Register Update Complete
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22 Asynchronous Operation

22.1 Asynchronous 4 Page Read Operation
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22.2 Asynchronous Write Operation
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22.3 Asynchronous Write Operation in Synchronous Mode
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Figure 22.1 Asynchronous 4-Page Read

Figure 22.2 Asynchronous Write
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23 Synchronous Burst Operation
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23.1 Synchronous Burst Read Operation
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23.2 Synchronous Burst Write Operation
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Figure 23.1 Synchronous Burst Read
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Figure 23.2 Synchronous Burst Write
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24 Synchronous Burst Operation Terminology

24.1 Clock (CLK)
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24.2 Latency Count
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Table 24.1 Latency Count Support

Table 24.2 Number of CLocks for 1st Data
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Figure 24.1 Latency Configuration (Read)

24.3 Burst Length
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24.4 Burst Stop
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24.5 Wait Control (WAIT#)
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Figure 24.2 WAIT# and Read/Write Latency Control
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24.6 Burst Type
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Table 24.3 Burst Sequence

Start
Address

Burst Address Sequence (Decimal)

Wrap (note 1)

4 word Burst 8 word Burst 16 word Burst Full Page(256 word)

Linear Interleave Linear Interleave Linear Interleave Linear

? ?%@%8%F ?%@%8%F ?%@%���%7%=%6 ?%@%8%���%=%6 ?%@%8%���%@;%@7 ?%@%8%F%;���@;%@7 ?%@%8%���%87;%877

@ @%8%F%? @%?%F%8 @%8%���%=%6%? @%?%F%���%6%= @%8%F%���%@7%? @%?%F%8%7���@7%@; @%8%F%���%877%?

8 8%F%?%@ 8%F%?%@ 8%F%���%6%?%@ 8%F%?%���%;%7 8%F%;%���%?%@ 8%F%?%@%=���@8%@F 8%F%;%���%877%?%@

F F%?%@%8 F%8%@%? F%;%���%?%@%8 F%8%@%���%7%; F%;%7%���%@%8 F%8%@%?%6���@F%@8 F%;%7%���%877%?%@%8

; ;%7%���%@%8%F ;%7%=%���%8%F ;%7%=%���%8%F ;%7%=%6%?���@?%@@ ;%7%=%���%877%?%@%8%F

7 7%=%���%8%F%; 7%;%6%���%F%8 7%=%6%���%F%; 7%;%6%=%@���@@%@? 7%=%6%���%877%���%F%;

= =%6%���%F%;%7 =%6%;%���%?%@ =%6%>%���%;%7 =%6%;%7%8���>%9 =%6%>%���%877%���%;%7

6 6%?%���%;%7%= 6%=%7%���%@%? 6%>%9%���%7%= 6%=%7%;%F���9%> 6%>%9%���%877%���%7%=

_ _ _ _

@; @;%@7%?%���%@8%@F @;%@7%@8%���%?%@ @;%@7%���%877%���%@8%@F

@7 @7%?%@%���%@F%@; @7%@;%@F%���%@%? @7%@=%���%877%���%@F%@;

_ _

877 877%?%@%���%87F%87;
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25 Low Power Features

25.1 Internal TCSR
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Figure 25.1 PAR Mode Execution and Exit

Table 25.1 PAR Mode Characteristics
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25.3 Partial Array Refresh (PAR) mode
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26 Absolute Maximum Ratings
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27 DC Recommended Operating Conditions
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28 Capacitance (Ta = 25°C, f = 1 MHz)

��������"#�����!	�	��"#�#�!��	���	�"��"
���$�����"#��������T��	#�	�&

Item Symbol Ratings Unit

0��������
��
����
�������������0�� 0$/���01K� %?�8����0!!E?�F0 0
��"����
�������������������������0�� 0!! %?�8����8�70 0
��"�������������
 �� @�? .
����������������
�� ���B %=7����@7? D!
1������
����������
�� �# %;?����>7 D!

Symbol Parameter Min Typ Max Unit

0!! ��"����
�����0������ @�6 @�>7 8�?

0
0�� B��

� ? ? ?
0$2 $
�
��2����0������ ?�>�+�0!! < 0!!�E�?�8��
����8�

0$ $
�
�� �"�0������
%?�8��
����

F�
< ?�;

Symbol Parameter Test Condition Min Max Unit

!$/ $
�
��!���	���
	� 0$/�J�?0 < > �,
!$1 $
�
�G1
��
��!���	���
	� 01K��J�?0 < @? �,



109 S75WS256Nxx Based MCPs S75WS_02_A1  September 8, 2005

P r e l i m i n a r y

29 DC and Operating Characteristics

29.1 Common
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30 AC Operating Conditions

30.1 Test Conditions (Test Load and Test Input/Output Reference)
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Figure 30.1 PAR Mode Execution and Exit
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30.2 Asynchronous AC Characteristics
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30.3 Timing Diagrams
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Figure 30.2 Timing Waveform Of Asynchronous Read Cycle

Table 30.1 Asynchronous Read AC Characteristics

Symbol

Speed

Units Symbol

Speed

UnitsMin Max Min Max

�:! 6? <


�

�1 W 7 <


�

�## < 6? �A W 7 <
�!1 < 6? � W @? <
�A# < F7 �!2W ? 6
�1- < F7 �A2W ? 6
�12 F < �12W ? 6

Data ValidHigh-Z

tRC

tOHtAA

tBA

tOE

tOLZ
tBLZ
tLZ

tOHZ

tBHZ

tCHZ

tCO
CS#

OE#

UB#, LB#

Address

Data out



September 8, 2005  S75WS_02_A1 S75WS256Nxx Based MCPs 112

P r e l i m i n a r y

94$9$#$# �
���	�
�

4:�L�J�0$2��.-L�J�0$2��.#$�L�J�2���%W

������
�& �+=V������B=V���	��	�"�	���#���	��"!	����2�"
����	�������#��
�"	0	���	���	��
"�
�"��
���"�"��#�������	������	�	�	�
	��

����������0���� 	��	0	�#&
*& �����$� "0	���	!�	�����	�����0���� 	�
���"�"��
��+=V�'�4&��"#��	##�������;V�'"�&��%���������� "0	���	0"
	��������!��	0"
	�

����	0"
	�"��	�
���	
�"��&
.& @���#$�
������#�)��� 	��	���
$
�	
�+��
�
���J-�����F�@�-�#" ���#���	�" ���	�&

Figure 30.3 Timing Waveform Of Page Read Cycle

Table 30.2 Asynchronous Page Read AC Characteristics
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Figure 30.4 Timing Waveform Of Write Cycle

Table 30.3 Asynchronous Write AC Characteristics
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Figure 30.5 Timing Waveform of Write Cycle(2)

Table 30.4 Asynchronous Write AC Characteristics (UB# & LB# Controlled)
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Figure 30.6 Timing Waveform Of Write Cycle (Address Latch Type)

Table 30.5 Asynchronous Write in Synchronous Mode AC Characteristics
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Figure 30.7 Timing Waveform Of Write Cycle (Low ADV# Type)

Table 30.6 Asynchronous Write in Synchronous Mode AC Characteristics
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Figure 30.8 Timing Waveform Of Write Cycle (Low ADV# Type)

Table 30.7 Asynchronous Write in Synchronous Mode AC Characteristics
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Figure 30.9 Timing Waveform Of Multiple Write Cycle (Low ADV# Type)

Table 30.8 Asynchronous Write in Synchronous Mode AC Characteristics
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Symbol
Speed

Units Symbol
Speed

Units
Min Max Min Max

�.! 6? <


�

�.2� 7
�  ���
	�%@�	��	' <

�!. =? < �#� ? <


�
�#. =? < �.: ? <

�A. =? < ��. F? <

�.� 77��
����8� < ��2 ? <

Address

Data Valid

WE#

Data in

tWC

tCW

tBW

tWP

tDHtDW

tWRtAW

tAS

CS#

ADV#

Data out High-Z High-Z

1 2 3 4 5 6 7 8 9

CLK

0 10 11 12 13

tWC

tAS

tWR

Data Valid
tDHtDW

tWHP tWP

tCW
tAW

tBW

14

UB#, LB#
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31 AC Operating Conditions

31.1 Test Conditions (Test Load and Test Input/Output Reference)
� $
�
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�

Figure 31.1 AC Output Load Circuit

50 Ω

Dout

30pF

Z0=50 Ω 

Vtt = 0.5 x VDDQ
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31.2 Synchronous AC Characteristics
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31.3 Timing Diagrams
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	��J�7��A
���� �
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Parameter List Symbol
Speed

Units
Min Max

Burst Operation
(Common)

!��	'�!�	������� � @7 8??


�

A
����!�	������� �A! < 87??

#����������%
����������#�0L�,����
���A
���� �#��A� ? <

#�������2��������������#�0L�:���
���A
���� �#2�A� 6 <

#�0L����
������ �#�0� 7 <

#�0L�2�������� �#�02 6 <

!�L����
����������!��	'�:���
���A
���� �!���A� 7 <

A
����-
�����/�"�#�0L�,����
� �A-#�0 6 <

A
������������/�"�#�0L�,����
� �A�#�0 @8 <

!�L� �"�2��������������!��	' �!� 2 6 <

!�L�2�����
����.���� �!�2� 77 <

#�0L�2�����
����.���� �#�2� < <

!��������	�����.#$�L� �" �. < @?

#�0L�,����
�����.#$�L� �" �#. < @?

!��	'����.#$�L�2��� �.2 < @8

!������%����	�����.#$�L�2���%W �.W < 6

Burst Read Operation

KAL�� AL�-
��������-
����� ���
	��!��	' �A- @ < 	��	'

1
��
��-
��������-
����� ���
	��!��	' �1- @ < 	��	'

KAL�� AL�0�������� �"%W�1
��
� �A W 7 <


�

1
��
��-
�������� �"%W�1
��
� �1 W 7 <

 ���
	��!��	'�:���
��-������������1
��
� �!� < @?

1
��
��2��� �12 F <

A
����-
��!��	'����1
��
��2���%W �2W < @?

!������%����	�����1
��
��2���%W �!2W < 6

1
��
�������������1
��
��2���%W �12W < 6

KAL�� AL������������1
��
��2���%W �A2W < 6

Burst Write Operation

.-L����%
����������!����
��!��	' �.-� 7 <


�

.-L�2��������������!����
��!��	' �.-2 7 <

.-L�2�����
����.���� �.2� 7 <

KAL�� AL����%
����������!��	' �A� 7 <

KAL�� AL�2��������������!��	' �A2 7 <

A����4��'�
�����%
����������!��	' �A4� 6 <

A����4��'�
��2��������������!��	' �A42 6 <

��������%
����������!��	' ��� 7 <

�����2��������������!��	' ��2! F <
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Figure 31.2 Timing Waveform Of Basic Burst Operation

Table 31.1 Burst Operation AC Characteristics

Symbol

Speed

Units Symbol

Speed

UnitsMin Max Min Max

� @7 8??


�

�#��A� ? <


�
�A! < 87?? �#2�A� 6 <

�#�0� 7 < �!���A� 7 <
�#�02 6 < �A-#�0 6 <

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ADV#

Address

CLK

tADVS

tADVH

tAS(B) tAH(B)

T

0

tBEADV

Don’t Care ValidValid

Burst Command Clock Burst Read End Clock

Data out DQ0 DQ1 DQ2 DQ3

Data in  D0  D1  D3  D0   D2

tBEADV

Burst Write End Clock

CS#

tCSS(B) tBC

Undefined
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Figure 31.3 Timing Waveform of Burst Read Cycle (1)

Table 31.2 Burst Read AC Characteristics

Symbol

Speed

Units Symbol

Speed

UnitsMin Max Min Max

�!�2� 7 < 
� �12W < 6


�

�A- @ <
	��	'

�A2W < 6
�1- @ < �!� < @?
�A W 7 <


�

�12 F <
�1 W 7 < �. < @?
�2W < @? �.2 < @8
�!2W < 6 �.W < 6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ADV#

Address

CS#

Data out

OE#

CLK

DQ0 DQ1 DQ2 DQ3

tCD

Valid

Latency 5 tHZ

Valid

tADVS
tADVH

tAS(B) tAH(B)

tCSS(B)

T

tOH

Don’t Care

WAIT#

tBLZ

tBEL

tOEL

tOLZ

High-Z

0

tWHtWL tWZ

tCHZ

tOHZ

tBHZ

tCSHP

tWL tWH

tBEADV

tBC

LB#, UB#

Undefined
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Figure 31.4 Timing Waveform of Burst Read Cycle (2)

Table 31.3 Burst Read AC Characteristics

Symbol

Speed

Units Symbol

Speed

UnitsMin Max Min Max

�A- @ <
	��	'

�!� < @?


�
�1- @ < �12 F <
�A W 7 <


�
�. < @?

�1 W 7 < �#. < @?
�2W < @? �.2 < @8

1 2 3 4 5 6 7 8 9 10 11 12 13 14

ADV#

Address

CS#

Data out

OE#

CLK

DQ0 DQ1 DQ2 DQ3

tCD

Valid

Latency 5 tHZ

Valid

tADVS
tADVH

tAS(B) tAH(B)

tCSS(B)

T

tOH

Don’t Care

WAIT#

tBLZ

tBEL

tOEL

tOLZ

High-Z

0

tWHtWL tAWL tWH

tBEADV

tBC

LB#, UB#

Undefined

15
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Figure 31.5 Timing Waveform of Burst Read Cycle (3)

Table 31.4 Burst Read AC Characteristics

Symbol

Speed

Units Symbol

Speed

UnitsMin Max Min Max

�A- @ <
	��	'

�!� < @?


�
�1- @ < �12 F <
�A W 7 <


�
�. < @?

�1 W 7 < �#. < @8

ADV#

Address

CS#

Data out

OE#

CLK

DQ0 DQ1 DQ2

tCD

Valid

Latency 5

tADVS
tADVH

tAS(B) tAH(B)

tCSS(B)

T

tOH

Don’t Care

DQ3

1 2 3 4 5 6 7 8 9 10 11 12 13 14

tBEL

tOEL
tBLZ

tOLZ

WAIT# High-Z

0

tWL tWH

tBC

LB#, UB#

Undefined
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Figure 31.6 Timing Waveform of Burst Write Cycle (1)

Table 31.5 Burst Write AC Characteristics

Symbol

Speed

Units Symbol

Speed

UnitsMin Max Min Max

�!�2� 7 <


�

�.2� 7 <


�

�A� 7 < ��� 7 <

�A2 7 < ��2! F <

�A4� 6 < �. < @?

�A42 6 < �.2 < @8

�.-� 7 < �.W < 6

�.-2 7 <

1 2 3 4 5 6 7 8 9 10 11 12 13

ADV#

Address

CS#

Data in

WE#

CLK

 D0  D1  D2  D3

Valid

tADVS
tADVH

tAS(B) tAH(B)

tCSS(B)

T

tDHC

WAIT#

0

tWES

tWEH

tDS

tDHC

Don’t Care

tBMS

tBMH

Latency 5

High-Z

tWL tWH

Valid

tBS

tBH

 D0  

tWHP

tCSHP

tWZ
tWL

Latency 5

ValidValid

tWH

tBEADV

tBC

LB#, UB#
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Figure 31.7 Timing Waveform of Burst Write Cycle (2)

Table 31.6 Burst Write AC Characteristics

Symbol
Speed

Units Symbol
Speed

Units
Min Max Min Max

�A� 7 <


�

�.2� 7 <


�

�A2 7 < ��� 7 <

�A4� 6 < ��2! F <

�A42 6 < �. < @?

�.-� 7 < �#. < @?

�.-2 7 < �.2 < @8

1 2 3 4 5 6 7 8 9 10 11 12 13

ADV

Address

CS#

Data in

WE#

CLK

 D0  D1  D2  D3

Valid

tADVS
tADVH

tAS(B) tAH(B)

tCSS(B)

T

tDHC

WAIT#

0

tWES

tWEH

tDS

tDHC

Don’t Care

tBMS

tBMH

Latency 5

High-Z

tWL tWH

Valid

tBS

tBH

 D0  

tWHP

tAWL

Latency 5

ValidValid

tWH

tBEADV

tBC

LB#, UB#
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Figure 31.8 Timing Waveform of Burst Read Stop by CS#

Table 31.7 Burst Read Stop AC Characteristics

Symbol
Speed

Units Symbol
Speed

Units
Min Max Min Max

�A�#�0 @8 <


�

�!� < @?


�

�!� 2 6 < �12 F <

�!�2� 7 < �!2W < 6

�A- @ <
	��	'

�. < @?

�1- @ < �.2 < @8

�A W 7 <

�

�.W < 6

�1 W 7 <

1 2 3 4 5 6 7 8 9 10 11 12 13 14

ADV#

Address

CS#

Data

OE#

CLK

DQ0

tCD

Don’t CareValid

Latency 5

Valid

tADVS
tADVH

tAS(B) tAH(B)

tCSS(B)

T

tOH tCHZ

WAIT#

tBEL

tOEL

tBLZ

tOLZ

tCSLH

tCSHP

High-Z

0

High-Z

tWL
tWH

tWZ tWL

DQ1

tBSADV

LB#, UB#

Undefined
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Figure 31.9 Timing Waveform of Burst Write Stop by CS#

Table 31.8 Burst Write Stop AC Characteristics
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Figure 31.10 Timing Waveform of Burst Read Suspend Cycle (1)

Table 31.9 Burst Read Suspend AC Characteristics

Symbol
Speed
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Speed
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Min Max Min Max
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32 Transition Timing Waveform Between Read And Write
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Figure 32.1 Synchronous Burst Read to Asynchronous Write (Address Latch Type)

Table 32.1 Burst Read to Asynchronous Write (Address Latch Type) AC Characteristics
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Figure 32.2 Synchronous Burst Read to Asynchronous Write (Low ADV# Type)

Table 32.2 Burst Read to Asynchronous Write (Low ADV# Type) AC Characteristics
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Speed
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Figure 32.3 Asynchronous Write (Address Latch Type) to Synchronous Burst Read Timing

Table 32.3 Asynchronous Write (Address Latch Type) to Burst Read AC Characteristics
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Speed
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Figure 32.4 Asynchronous Write (Low ADV# Type) to Synchronous Burst Read Timing

Table 32.4 Asynchronous Write (Low ADV# Type) to Burst Read AC Characteristics
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Speed
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Figure 32.5 Synchronous Burst Read to Synchronous Burst Write Timing

Table 32.5 Asynchronous Write (Low ADV# Type) to Burst Read AC Characteristics
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Figure 32.6 Synchronous Burst Write to Synchronous Burst Read Timing

Table 32.6 Asynchronous Write (Low ADV# Type) to Burst Read AC Characteristics
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