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2 Input/Output Descriptions & Logic Symbol
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3 Block Diagram

Figure 3.1. S29WS-N Block Diagram
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4 Physical Dimensions/Connection Diagrams
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Figure 4.1. 84-ball Fine-Pitch Ball Grid Array (S29WS256N, S29WS128N)
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Figure 4.2. VBH084—84-ball Fine-Pitch Ball Grid Array (FBGA) 8 x 11.6 mm MCP Compatible Package

3339 \ 16-038.25b

NOTES:

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

 2. ALL DIMENSIONS ARE IN MILLIMETERS.

 3. BALL POSITION DESIGNATION PER JESD 95-1, SPP-010 (EXCEPT
AS NOTED).

 4.  e   REPRESENTS THE SOLDER BALL GRID PITCH.

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

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

N IS THE TOTAL NUMBER OF SOLDER BALLS.

 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 PARALLEL TO THE D OR E DIMENSION, 
RESPECTIVELY, SD OR SE = 0.000.

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

 8. NOT USED.

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

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

PACKAGE VBH 084

JEDEC N/A

11.60 mm x 8.00 mm NOM
PACKAGE

SYMBOL MIN NOM MAX NOTE

A --- --- 1.00 OVERALL THICKNESS

A1 0.18 --- --- BALL HEIGHT

A2 0.62 --- 0.76 BODY THICKNESS

D 11.60 BSC. BODY SIZE

E 8.00 BSC. BODY SIZE

D1 8.80 BSC. BALL FOOTPRINT

E1 7.20 BSC. BALL FOOTPRINT

MD 12 ROW MATRIX SIZE D DIRECTION

ME 10 ROW MATRIX SIZE E DIRECTION

N 84 TOTAL BALL COUNT

φb 0.33 --- 0.43 BALL DIAMETER

e 0.80 BSC. BALL PITCH

SD / SE 0.40 BSC. SOLDER BALL PLACEMENT

(A2-A9, B10-L10, DEPOPULATED SOLDER BALLS
M2-M9, B1-L1)

BOTTOM VIEW

TOP VIEW

SIDE VIEW
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4.3 MCP Look-ahead Connection Diagram
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Figure 4.3. MCP Look-ahead Diagram
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5 Additional Resources
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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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6 Product Overview
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6.1 Memory Map
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Table 6.1 S29WS256N Sector & Memory Address Map

Bank 
Size

Sector 
Count

Sector Size 
(KB) Bank

Sector/
Sector Range Address Range Notes
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6�4B ;9 ;6<� A ��=9>������=<6 A=====�PA=!!!!�����A!====�PA!!!!!�
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Table 6.2. S29WS128N Sector & Memory Address Map 

Bank Size
Sector 
Count

Sector Size 
(KB) Bank

Sector/
Sector Range Address Range Notes
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7 Device Operations
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7.3 Synchronous (Burst) Read Mode & Configuration Register
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Figure 7.1. Synchronous/Asynchronous State Diagram
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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 7.2 Address Latency (S29WS256N)

Table 7.3 Address Latency (S29WS128N)

Table 7.4 Address/Boundary Crossing Latency (S29WS256N @ 80MHz)

Table 7.5 Address/Boundary Crossing Latency (S29WS256N @ 66 MHz)
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= .�(� $= $; $6 $D $A $8 $9 $> $<

; .�(� $; $6 $D ;�(� $A $8 $9 $> $<

6 .�(� $6 $D ;�(� ;�(� $A $8 $9 $> $<

D .�(� $D ;�(� ;�(� ;�(� $A $8 $9 $> $<
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��� �
��
 �����

= 8��9��>�(� $= $; $6 $D $A $8 $9 $> $<

; 8��9��>�(� $; $6 $D ;�(� $A $8 $9 $> $<

6 8��9��>�(� $6 $D ;�(� ;�(� $A $8 $9 $> $<

D 8��9��>�(� $D ;�(� ;�(� ;�(� $A $8 $9 $> $<
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��� �
��
 �����

= >�(� $= $; $6 $D ;�(� ;�(� $A $8 $9

; >�(� $; $6 $D ;�(� ;�(� ;�(� $A $8 $9

6 >�(� $6 $D ;�(� ;�(� ;�(� ;�(� $A $8 $9

D >�(� $D ;�(� ;�(� ;�(� ;�(� ;�(� $A $8 $9

1��� 1
��� �
��
 �����

= �9�(� $= $; $6 $D ;�(� $A $8 $9 $>

; 9�(� $; $6 $D ;�(� ;�(� $A $8 $9 $>

6 9�(� $6 $D ;�(� ;�(� ;�(� $A $8 $9 $>

D 9�(� $D ;�(� ;�(� ;�(� ;�(� $A $8 $9 $>
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Table 7.6 Address/Boundary Crossing Latency (S29WS256N @ 54MHz)

Table 7.7 Address/Boundary Crossing Latency (S29WS128N)

Figure 7.2. Synchronous Read
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= 8�(� $= $; $6 $D $A $8 $9 $> $<

; 8�(� $; $6 $D ;�(� $A $8 $9 $> $<

6 8�(� $6 $D ;�(� ;�(� $A $8 $9 $> $<

D 8�(� $D ;�(� ;�(� ;�(� $A $8 $9 $> $<
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= 8��9��>�(� $= $; $6 $D ;�(� $A $8 $9 $>

; 8��9��>�(� $; $6 $D ;�(� ;�(� $A $8 $9 $>

6 8��9��>�(� $6 $D ;�(� ;�(� ;�(� $A $8 $9 $>

D 8��9��>�(� $D ;�(� ;�(� ;�(� ;�(� $A $8 $9 $>

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

@������������9
�������
#����
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Table 7.8 Burst Address Groups
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Table 7.9 Configuration Register
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7.4 Autoselect 
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Table 7.10 Autoselect Addresses

Description Address Read Data
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Software Functions and Sample Code

Table 7.11 Autoselect Entry
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Cycle Operation Byte Address Word Address Data
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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 7.12 Autoselect Exit
�&&$�!
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7.5 Program/Erase Operations
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Figure 7.3. 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 7.13. Single Word Program
�&&$�!
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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 7.14. Write Buffer Program 
�&&$�!
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Figure 7.4. Write Buffer Programming Operation
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Write Unlock Cycles:
Address 555h, Data AAh 
Address 2AAh, Data 55h

Issue  
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 7.15. Sector Erase
�&&$�!

	���
�N����V��	��������'���

Cycle Description Operation Byte Address Word Address Data

; J
��	, /���� B����Q����� B����Q�888� ==���

6 J
��	, /���� B����Q�88A� B����Q�6��� ==88�

D ���
��'����
� /���� B����Q����� B����Q�888� ==<=�

A J
��	, /���� B����Q����� B����Q�888� ==���

8 J
��	, /���� B����Q�88A� B����Q�6��� ==88�

9 ��	����������'����
� /���� ��	����������� ��	����������� ==D=�
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Figure 7.5. 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 7.16. Chip Erase 
�&&$�!

	���
�N����V'��������'���

Cycle Description Operation Byte Address Word Address Data

; J
��	, /���� B����Q����� B����Q�888� ==���

6 J
��	, /���� B����Q�88A� B����Q�6��� ==88�

D ���
��'����
� /���� B����Q����� B����Q�888� ==<=�

A J
��	, /���� B����Q����� B����Q�888� ==���

8 J
��	, /���� B����Q�88A� B����Q�6��� ==88�

9 '����������'����
� /���� B����Q����� B����Q�888� ==;=�
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/* Example: Erase suspend command */
  *( (UINT16 *)bank_addr + 0x000 ) = 0x00B0;   /* write suspend command           */

���������(�
�������'���
�	��	�����.���������
��
���������������
����

	���
��F��������������
�+
�
���9�-�9�/���*�
/���E���=����
���������������
�(((�����	����
��(((��
5���
�	����������
�����
�
��������
��
����
���
�!����������������(�������������
���
�����
���

/* 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 7.17. Erase Suspend
�&&$�!

	���
�N����V������
���
�'���

Cycle Operation Byte Address Word Address Data

; /���� B�
,�������� B�
,�������� ==B=�

Table 7.18. Erase Resume
�&&$�!

	���
�N����V�����F��
��'���

Cycle Operation Byte Address Word Address Data

; /���� B�
,�������� B�
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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 7.19. Program Suspend
�&&$�!

	���
�N����V �������
���
�'���

Cycle Operation Byte Address Word Address Data
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,�������� B�
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Table 7.20. Program Resume
�&&$�!

	���
�N����V ������F��
��'���

Cycle Operation Byte Address Word Address Data

; /���� B�
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Software Functions and Sample Code

Table 7.21. 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; 

'"+"* 1�����B&��
����� �
��
�

��������	����������������������������������
����������
��������������������������������
������
�����(�
���
���	���
�����	����������

	���
����$3;��$36��$3D��$38��$39���
��$3>�

�
��������������
	������$���E� ����
�������$3>���
��	������������������������(��������
���)
������� ������������������������������
�������������	�������������(�����������
,�����
�������
�
���
���$���E� ����
�������������������������
����������������
���/�E��
�����
�����	����
����)
*
�
	���#�������������$���E� ����
������������
����������������(�������
��������������
�����
(����)�
����)������
��
��/�����B
����� ��������
���F����
��$���E� ����
������
���
��
��(����
���������
����� �����(��������������������� �
�����(����)�
����)��������
�
������������
��
�
��������
��

$
��
��������������� ��������������������������	���
��
����
�$3>�����	�������
���������
���
����������������$3>�������$3>�����
���������������������������
���
��
���������
���
���
/��
�������������� ��������������������	�����������������	���
��
����������
�������������
���$3>��������������
�������������������������������������������������
���
��������
��
�$3>��
���������������������������(����
��������	������	�����$���E������
���
�$3>�����	��������������.�)
�������� � �����
��������
,����
�
��������������������

$
��
��������������������������������$���E������
������
	�����"=%��
�$3>��/��
����������)
�����������������������	���������������������
,��
����������������
���
��������$���E� ����
��
����
	�����";%��
�$3>��������������
������������
���������(����
��
�����������	���������	����
��������
���������������������
���
��������
��
�$3>��

Table 7.22. Unlock Bypass Program
�&&$�!
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Table 7.23. Unlock Bypass Reset
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Figure 7.6. 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 7.24. DQ6 and DQ2 Indications
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7.6 Simultaneous Read/Write
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7.7 Writing Commands/Command Sequences
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7.8 Handshaking
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7.9 Hardware Reset
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7.10 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 7.26. Reset
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8 Advanced Sector Protection/Unprotection
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Figure 8.1. Advanced Sector Protection/Unprotection 
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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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Figure 8.2. PPB Program/Erase Algorithm

8.3 Dynamic Protection Bits 
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Read Byte Twice
Addr = SA0

Enter PPB 
Command Set.

Addr = BA

Program PPB Bit.
Addr = SA

DQ5 = 1?
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No

No

No

Yes

DQ6 =
Toggle?

DQ6 =
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Read Byte.
Addr = SA

PASS

FAIL

Issue Reset
Command
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No
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Figure 8.3. 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.



July 8, 2005  S29WS-N_00_H0 53

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

8.6 Advanced Sector Protection Software Examples
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Table 8.2 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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9 Power Conservation Modes

9.1 Standby Mode
/��
���������������
��������
�����(����
�������������	������	�
����	����������	���
��������
����
�������
������������	
���
��	�
�
�����
���������������
	�����
�������
��
����������	����
�����
�����������
	����������
����
��
���������1�E��
�
�����������	���
���������'41�����
���������
(��
�����'�E��
��F����E��
�
��������������������0''�]�=�6�0����������	����*
��������
�����
�		�����������'�������������		�������������������������������������������������	�����������	�����
�)
�
������
���������������
�����������	�����(���	�����	
���
��

����������������
����	����������
�''D��
�"$'�'����	�������	�%��������
����������
����	
���
�����	���	����


9.2 Automatic Sleep Mode
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9.4 Output Disable (OE#)
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10 Secured Silicon Sector Flash Memory Region
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Table 10.1  Secured Silicon Sector Addresses

10.1 Factory Secured Silicon Sector
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10.2 Customer Secured Silicon Sector
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10.3 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 10.2. Secured Silicon Sector Entry
�&&$�!
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Table 10.3. Secured Silicon Sector Program
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Table 10.4. Secured Silicon Sector Exit
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11 Electrical Specifications

11.1 Absolute Maximum Ratings
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Figure 11.1. Maximum Negative Overshoot 
Waveform

Figure 11.2. Maximum Positive Overshoot 
Waveform
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11.2 Operating Ranges
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11.4 Key to Switching Waveforms 
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11.5 Switching Waveforms

11.6 VCC Power-up
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Figure 11.5. VCC Power-up Diagram
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11.7 DC Characteristics (CMOS Compatible)
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11.8 AC Characteristics

!!"#"! �C;��0
�
�����3
����

������
�� ������������
����
�����������
����/
����
�����
�
�������������!,���7(��

'�������
����
�����������
��.���
�
�
�������������!,�2B(�

�� (����		R��������

Figure 11.6. CLK Characterization
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Figure 11.7. CLK Synchronous Burst Mode Read
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Figure 11.8. 8-word Linear Burst with Wrap Around
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Figure 11.9. 8-word Linear Burst without Wrap Around
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Figure 11.10. Linear Burst with RDY Set One Cycle Before Data
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Figure 11.12. Reset Timings
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Figure 11.13. Chip/Sector Erase Operation Timings
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Figure 11.14. Program Operation Timing Using AVD#
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Figure 11.15. Program Operation Timing Using CLK in Relationship to AVD#
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Figure 11.16. Accelerated Unlock Bypass Programming Timing
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Figure 11.17. Data# Polling Timings (During Embedded Algorithm)
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Figure 11.18. Toggle Bit Timings (During Embedded Algorithm)
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Figure 11.19. Synchronous Data Polling Timings/Toggle Bit Timings
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Figure 11.21. Latency with Boundary Crossing when Frequency > 66 MHz
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Figure 11.22. Latency with Boundary Crossing into Program/Erase Bank
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Figure 11.23. Example of Wait States Insertion
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Figure 11.24. Back-to-Back Read/Write Cycle Timings
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Table 12.1  Memory Array Commands
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Table 12.2. Sector Protection Commands
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12.1 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 12.3. CFI Query Identification String  

Addresses Data Description
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Table 12.4. System Interface String

Addresses Data Description
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Table 12.5. Device Geometry Definition 

Addresses Data Description
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Table 12.6. Primary Vendor-Specific Extended Query 

Addresses Data Description
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Colophon

The products described in this document are designed, developed and manufactured as contemplated for general use, including without limitation, ordinary 
industrial use, general office use, personal use, and household use, but are not designed, developed and manufactured as contemplated (1) for any use that 
includes fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect to the public, and could lead directly to death, personal 
injury, severe physical damage or other loss (i.e., nuclear reaction control in nuclear facility, aircraft flight control, air traffic control, mass transport control, 
medical life support system, missile launch control in weapon system), or (2) for any use where chance of failure is intolerable (i.e., submersible repeater and 
artificial satellite). Please note that Spansion will not be liable to you and/or any third party for any claims or damages arising in connection with above-
mentioned uses of the products. Any semiconductor device has an inherent chance of failure. You must protect against injury, damage or loss from such 
failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and prevention of over-current levels 
and other abnormal operating conditions. If any products described in this document represent goods or technologies subject to certain restrictions on ex-
port under the Foreign Exchange and Foreign Trade Law of Japan, the US Export Administration Regulations or the applicable laws of any other country, the 
prior authorization by the respective government entity will be required for export of those products.

Trademarks and Notice

The contents of this document are subject to change without notice. This document may contain information on a Spansion LLC product under development 
by Spansion LLC. Spansion LLC reserves the right to change or discontinue work on any product without notice. The information in this document is provided 
as is without warranty or guarantee of any kind as to its accuracy, completeness, operability, fitness for particular purpose, merchantability, non-infringement 
of third-party rights, or any other warranty, express, implied, or statutory. Spansion LLC assumes no liability for any damages of any kind arising out of the 
use of the information in this document.

Copyright ©2004-2005 Spansion LLC. All rights reserved. Spansion, the Spansion logo, and MirrorBit are trademarks of Spansion LLC. Other company and 
product names used in this publication are for identification purposes only and may be trademarks of their respective companies.
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