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FEATURES

GENERAL FEATURES
�� 3RZHU�6XSSO\�2SHUDWLRQ
� ������WR�����YROW�IRU�UHDG��HUDVH��DQG�SURJUDP�RSHUDWLRQV
� ��9�,�2��YROWDJH�PXVW�WLJKW�ZLWK�9&&
� � ��9�,�2 9&& ���9a���9
�� %\WH�:RUG�PRGH�VZLWFKDEOH
� �������������[����������������[�����0;��*$�������(�+�/�

� �������������[���������������[�����0;��*$�������(�+�/�

�� ��.:����.%�XQLIRUP�VHFWRU�DUFKLWHFWXUH
� ��0;��*$�������(�+�/������HTXDO�VHFWRUV

� ��0;��*$�������(�+�/������HTXDO�VHFWRUV

�� ���E\WH���ZRUG�SDJH�UHDG�EXIIHU
�� ���E\WH����ZRUG�ZULWH�EXIIHU
�� /DWFK�XS�SURWHFWHG�WR����P$�IURP���9�WR����[9FF
�� /RZ�9FF�ZULWH�LQKLELW���9FF���9/.2
�� &RPSDWLEOH�ZLWK�-('(&�VWDQGDUG
� ��3LQRXW�DQG�VRIWZDUH�FRPSDWLEOH�WR�VLQJOH�SRZHU�VXSSO\�)ODVK
�� 'HHS�SRZHU�GRZQ�PRGH

PERFORMANCE
�� +LJK�3HUIRUPDQFH
� ��0;��*$�������(�+�/����QV��9FF ���a���9������QV��9FF ���a���9�

 ��0;��*$�������(�+�/����QV��9FF ���a���9�
� ��3DJH�DFFHVV�WLPH����QV
� ��)DVW�SURJUDP�WLPH����XV�ZRUG
� ��)DVW�HUDVH�WLPH�����V�VHFWRU
�� /RZ�3RZHU�&RQVXPSWLRQ
� ��/RZ�DFWLYH�UHDG�FXUUHQW����P$��W\SLFDO��DW��0+]
� ��/RZ�VWDQGE\�FXUUHQW����X$��W\SLFDO�
�� 7\SLFDO���������HUDVH�SURJUDP�F\FOH
�� ���\HDUV�GDWD�UHWHQWLRQ

SOFTWARE FEATURES
�� 3URJUDP�(UDVH�6XVSHQG�	�3URJUDP�(UDVH�5HVXPH
� ��6XVSHQGV�VHFWRU� HUDVH�RSHUDWLRQ� WR� UHDG�GDWD� IURP�RU�SURJUDP�GDWD� WR�DQRWKHU� VHFWRU�ZKLFK� LV� QRW� EHLQJ�
HUDVHG

� ��6XVSHQGV�VHFWRU�SURJUDP�RSHUDWLRQ�WR�UHDG�GDWD�IURP�DQRWKHU�VHFWRU�ZKLFK�LV�QRW�EHLQJ�SURJUDP
�� 6WDWXV�5HSO\
� ��'DWD��3ROOLQJ�	�7RJJOH�ELWV�SURYLGH�GHWHFWLRQ�RI�SURJUDP�DQG�HUDVH�RSHUDWLRQ�FRPSOHWLRQ
�� 6XSSRUW�&RPPRQ�)ODVK�,QWHUIDFH��&),�

HARDWARE FEATURES
�� 5HDG\�%XV\���5<�%<���2XWSXW
� ��3URYLGHV�D�KDUGZDUH�PHWKRG�RI�GHWHFWLQJ�SURJUDP�DQG�HUDVH�RSHUDWLRQ�FRPSOHWLRQ
�� +DUGZDUH�5HVHW��5(6(7���,QSXW
� ��3URYLGHV�D�KDUGZDUH�PHWKRG�WR�UHVHW�WKH�LQWHUQDO�VWDWH�PDFKLQH�WR�UHDG�PRGH
�� :3��$&&�LQSXW�SLQ
� ��+DUGZDUH�ZULWH�SURWHFW�SLQ�3URYLGHV�DFFHOHUDWHG�SURJUDP�FDSDELOLW\

SECURITY
�� ([WUD�����ZRUG�VHFWRU�IRU�VHFXULW\
� ��)HDWXUHV�IDFWRU\�ORFNHG�DQG�LGHQWL¿DEOH��DQG�FXVWRPHU�ORFNDEOH

SINGLE VOLTAGE 3V ONLY FLASH MEMORY

PRELIMINARY

MX29GA256/257E H/L

MX29GA128/129E H/L
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MX29GA256/257E H/L

MX29GA128/129E H/L

PIN CONFIGURATION for MX29GA256E/128E H/L

�� $GYDQFHG�VHFWRU�SURWHFWLRQ�XQSURWHFWLRQ�IXQFWLRQ��6ROLG�DQG�3DVVZRUG�3URWHFW�
� ��3URYLGHV�VHFWRU�SURWHFW�XQSURWHFW�IXQFWLRQ�WR�GLVDEOH�RU�HQDEOH�SURJUDP�RU�HUDVH�RSHUDWLRQ�LQ�WKH�VHFWRU

PACKAGE
�� ���%DOO�/)%*$����PP�[���PP�

�� ���%DOO�)%*$����PP�[���PP�

�� All Pb-free devices are RoHS Compliant

Please contact Macronix sales for specific information regarding 64-FBGA/64-LFBGA package pin 

FRQ¿JXUDWLRQ�
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MX29GA256/257E H/L

MX29GA128/129E H/L

PIN DESCRIPTION for MX29GA256E/128E H/L

SYMBOL PIN NAME

$�a$��

$GGUHVV�,QSXW�

$�a$���IRU����0E��

$�a$���IRU����0E

4�a4�� 'DWD�,QSXWV�2XWSXWV

4���$�� 4���:RUG�0RGH��/6%�DGGU�%\WH�0RGH�

&(� &KLS�(QDEOH�,QSXW

:(� :ULWH�(QDEOH�,QSXW

2(� 2XWSXW�(QDEOH�,QSXW

5(6(7� +DUGZDUH�5HVHW�3LQ��$FWLYH�/RZ

:3��$&&
+DUGZDUH�:ULWH�3URWHFW�3URJUDPPLQJ�

$FFHOHUDWLRQ�LQSXW

5<�%<� 5HDG�%XV\�2XWSXW

%<7(� 6HOHFWV���ELWV�RU����ELWV�PRGH

9&& ����9�VLQJOH�SRZHU�VXSSO\

*1' 'HYLFH�*URXQG

1& 3LQ�1RW�&RQQHFWHG�,QWHUQDOO\

9,�2 3RZHU�6XSSO\�IRU�,QSXW�2XWSXW

LOGIC SYMBOL for MX29GA256E/128E H/L

16 or 8
Q0-Q15

(A-1)

RY/BY#

A0-A23

CE#

OE#

WE#

RESET#

WP#/ACC

BYTE#

VI/O

24

1RWHV�

���:3��$&&�KDV�LQWHUQDO�SXOO�XS�

���9,�2�YROWDJH�PXVW�EH�WLHG�WR�9&&�

����9,�2 9&& ���9a���9

Downloaded from Datasheet.su           



�

P/N:PM1484 REV. 0.02, MAR. 06, 2009

MX29GA256/257E H/L

MX29GA128/129E H/L

PIN CONFIGURATION for MX29GA257E/129E H/L

3OHDVH�FRQWDFW�0DFURQL[�VDOHV�IRU�VSHFL¿F�LQIRUPDWLRQ�UHJDUGLQJ����)%*$�SDFNDJH�SLQ�FRQ¿JXUDWLRQ�
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MX29GA256/257E H/L

MX29GA128/129E H/L

PIN DESCRIPTION for MX29GA257E/129E H/L

SYMBOL PIN NAME

$�a$���$�� $GGUHVV�,QSXW�/6%�DGGU��%\WH�0RGH�

4�a4�� 'DWD�,QSXWV�2XWSXWV

4��
4���:RUG�0RGH��/6%� DGGU�%\WH�

0RGH�

&(��a&(�� &KLS�(QDEOH�,QSXW��&([��

:(� :ULWH�(QDEOH�,QSXW

2(� 2XWSXW�(QDEOH�,QSXW

5(6(7� +DUGZDUH�5HVHW�3LQ��$FWLYH�/RZ

:3��$&&
+DUGZDUH�:ULWH�3URWHFW�3URJUDPPLQJ�

$FFHOHUDWLRQ�LQSXW

5<�%<� 5HDG�%XV\�2XWSXW

%<7(� 6HOHFWV���ELWV�RU����ELWV�PRGH

9&& ����9�VLQJOH�SRZHU�VXSSO\

*1' 'HYLFH�*URXQG

1& 3LQ�1RW�&RQQHFWHG�,QWHUQDOO\

9,�2
3RZHU�6XSSO\� IRU� ,QSXW�2XWSXW��ZKLFK�

LV�WLHG�WR�9FF

LOGIC SYMBOL for MX29GA257E/129E H/L

16 or 8
Q0-Q15

(A-1)

RY/BY#

A0-A23

(A-1)

CEx#

OE#

WE#

RESET#

WP#/ACC

BYTE#

VI/O

24

&KLS�(QDEOH�7UXWK�WDEOH�for MX29GA257E/129E H/L

DEVICE CE0# CE1# CE2#

(QDEOHG 9,/ 9,/ 9,/

'LVDEOHG 9,/ 9,+ 9,/

(QDEOHG 9,/ 9,/ 9,+

(QDEOHG 9,/ 9,+ 9,+

'LVDEOHG 9,+ 9,/ 9,/

'LVDEOHG 9,+ 9,+ 9,/

(QDEOHG 9,+ 9,/ 9,+

'LVDEOHG 9,+ 9,+ 9,+

1RWH��)RU�6LQJOH�FKLS� DSSOLFDWLRQV��&(���DQG�&(���

FDQ�EH�VWUDSSHG�WR�*1'�
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MX29GA256/257E H/L

MX29GA128/129E H/L

BLOCK DIAGRAM

CONTROL

INPUT

LOGIC

PROGRAM/ERASE

HIGH VOLTAGE

WRITE

STATE

MACHINE

(WSM)

STATE

REGISTERFLASH

ARRAY
X

-D
E

C
O

D
E

R

ADDRESS

LATCH

AND

BUFFER
Y-PASS GATE

Y
-D

E
C

O
D

E
R

ARRAY

SOURCE

HV

COMMAND

DATA

DECODER

COMMAND

DATA LATCH

I/O BUFFER

PGM

DATA
HV

PROGRAM

DATA LATCH

SENSE

AMPLIFIER

Q0-Q15/A-1

A0-AM

AM: MSB address

CE#

OE#

WE#

RESET#

BYTE#

WP#/ACC
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MX29GA256/257E H/L

MX29GA128/129E H/L

BLOCK DIAGRAM DESCRIPTION
 

7KH�EORFN�GLDJUDP�RQ�3DJH���LOOXVWUDWHV�D�VLPSOL¿HG�DUFKLWHFWXUH�RI�0;��*$���(�+�/��(DFK�EORFN�LQ�WKH�EORFN�

GLDJUDP�UHSUHVHQWV�RQH�RU�PRUH�FLUFXLW�PRGXOHV�LQ�WKH�UHDO�FKLS�XVHG�WR�DFFHVV��HUDVH��SURJUDP��DQG�UHDG�WKH�

PHPRU\�DUUD\�

7KH��&21752/�,1387�/2*,&��EORFN�UHFHLYHV� LQSXW�SLQV�&(���2(���:(���5(6(7���%<7(���DQG�:3��$&&��

,W�FUHDWHV�LQWHUQDO�WLPLQJ�FRQWURO�VLJQDOV�DFFRUGLQJ�WR�WKH�LQSXW�SLQV�DQG�RXWSXWV�WR�WKH��$''5(66�/$7&+�$1'�

%8))(5��WR� ODWFK�WKH�H[WHUQDO�DGGUHVV�SLQV�$��$0�$�����7KH�LQWHUQDO�DGGUHVVHV�DUH�RXWSXW� IURP�WKLV�EORFN�WR�

WKH�PDLQ�DUUD\�DQG�GHFRGHUV�FRPSRVHG�RI��;�'(&2'(5����<�'(&2'(5����<�3$66�*$7(���$1'��)/$6+�$5-

5$<���7KH�;�'(&2'(5�GHFRGHV�WKH�ZRUG�OLQHV�RI�WKH�ÀDVK�DUUD\��ZKLOH�WKH�<�'(&2'(5�GHFRGHV�WKH�ELW�OLQHV�

RI�WKH�ÀDVK�DUUD\��7KH�ELW�OLQHV�DUH�HOHFWULFDOO\�FRQQHFWHG�WR�WKH��6(16(�$03/,),(5��DQG��3*0�'$7$�+9��VH-

OHFWLYHO\�WKURXJK�WKH�<�3$66�*$7(6��6(16(�$03/,),(56�DUH�XVHG�WR�UHDG�RXW�WKH�FRQWHQWV�RI�WKH�ÀDVK�PHPR-

U\��ZKLOH�WKH��3*0�'$7$�+9��EORFN�LV�XVHG�WR�VHOHFWLYHO\�GHOLYHU�KLJK�SRZHU�WR�ELW�OLQHV�GXULQJ�SURJUDPPLQJ��7KH�

�,�2�%8))(5��FRQWUROV�WKH�LQSXW�DQG�RXWSXW�RQ�WKH�4��4���$���SDGV��'XULQJ�UHDG�RSHUDWLRQ��WKH�,�2�%8))(5�

UHFHLYHV�GDWD� IURP�6(16(�$03/,),(56�DQG�GULYHV� WKH�RXWSXW�SDGV�DFFRUGLQJO\�� ,Q� WKH� ODVW�F\FOH�RI�SURJUDP�

FRPPDQG��WKH�,�2�%8))(5�WUDQVPLWV�WKH�GDWD�RQ�4��4���$���WR��352*5$0�'$7$�/$7&+���ZKLFK�FRQWUROV�WKH�

KLJK�SRZHU�GULYHUV�LQ��3*0�'$7$�+9��WR�VHOHFWLYHO\�SURJUDP�WKH�ELWV�LQ�D�ZRUG�RU�E\WH�DFFRUGLQJ�WR�WKH�XVHU�LQ-

SXW�SDWWHUQ�

7KH��352*5$0�(5$6(�+,*+�92/7$*(��EORFN�FRPSULVHV�WKH�FLUFXLWV�WR�JHQHUDWH�DQG�GHOLYHU�WKH�QHFHVVDU\�

KLJK�YROWDJH�WR�WKH�;�'(&2'(5��)/$6+�$55$<��DQG��3*0�'$7$�+9��EORFNV��7KH�ORJLF�FRQWURO�PRGXOH�FRP-

SULVHV�RI� WKH� �:5,7(�67$7(�0$&+,1(��:60��� �67$7(�5(*,67(5��� �&200$1'�'$7$�'(&2'(5��� DQG�

�&200$1'�'$7$�/$7&+���:KHQ�WKH�XVHU�LVVXHV�D�FRPPDQG�E\�WRJJOLQJ�:(���WKH�FRPPDQG�RQ�4��$���$���

LV� ODWFKHG� LQ� WKH�&200$1'�'$7$�/$7&+�DQG� LV�GHFRGHG�E\� WKH�&200$1'�'$7$�'(&2'(5��7KH�67$7(�

5(*,67(5� UHFHLYHV� WKH�FRPPDQG�DQG� UHFRUGV� WKH�FXUUHQW�VWDWH�RI� WKH�GHYLFH��7KH�:60� LPSOHPHQWV� WKH� LQ-

WHUQDO�DOJRULWKPV�IRU�SURJUDP�RU�HUDVH�DFFRUGLQJ�WR�WKH�FXUUHQW�FRPPDQG�VWDWH�E\�FRQWUROOLQJ�HDFK�EORFN�LQ�WKH�

EORFN�GLDJUDP�

ARRAY ARCHITECTURE

 

7KH�PDLQ�ÀDVK�PHPRU\�DUUD\�FDQ�EH�RUJDQL]HG�DV�%\WH�PRGH��[���RU�:RUG�PRGH��[������7KH�GHWDLOV�RI�WKH�DG-

GUHVV�UDQJHV�DQG�WKH�FRUUHVSRQGLQJ�VHFWRU�DGGUHVVHV�DUH�VKRZQ�LQ�7DEOH����
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MX29GA256/257E H/L

MX29GA128/129E H/L

Table 1-1: MX29GA256/257EH/L SECTOR ARCHITECTURE 

BLOCK STRUCTURE

Sector Size
Sector

Sector Address

A23-A16

(x16)

Address RangeKbytes Kwords

128 64 6$� 00000000 ������K���))))K

128 64 6$� 00000001 ������K���))))K

128 64 6$� 00000010 ������K���))))K

128 64 6$� 00000011 ������K���))))K

128 64 6$� 00000100 ������K���))))K

128 64 6$� 00000101 ������K���))))K

128 64 6$� 00000110 ������K���))))K

128 64 6$� 00000111 ������K���))))K

128 64 6$� 00001000 ������K���))))K

128 64 6$� 00001001 ������K���))))K

128 64 6$�� 00001010 �$����K��$))))K

128 64 6$�� 00001011 �%����K��%))))K

128 64 6$�� 00001100 �&����K��&))))K

128 64 6$�� 00001101 �'����K��'))))K

128 64 6$�� 00001110 �(����K��())))K

128 64 6$�� 00001111 �)����K��)))))K

128 64 6$�� 00010000 ������K���))))K

128 64 6$�� 00010001 ������K���))))K

128 64 6$�� 00010010 ������K���))))K

128 64 6$�� 00010011 ������K���))))K

128 64 6$�� 00010100 ������K���))))K

128 64 6$�� 00010101 ������K���))))K

128 64 6$�� 00010110 ������K���))))K

128 64 6$�� 00010111 ������K���))))K

128 64 6$�� 00011000 ������K���))))K

128 64 6$�� 00011001 ������K���))))K

128 64 6$�� 00011010 �$����K��$))))K

128 64 6$�� 00011011 �%����K��%))))K

128 64 6$�� 00011100 �&����K��&))))K

128 64 6$�� 00011101 �'����K��'))))K

128 64 6$�� 00011110 �(����K��())))K

128 64 6$�� 00011111 �)����K��)))))K

128 64 6$�� 00100000 ������K���))))K

128 64 6$�� 00100001 ������K���))))K

128 64 6$�� 00100010 ������K���))))K

128 64 6$�� 00100011 ������K���))))K

128 64 6$�� 00100100 ������K���))))K

128 64 6$�� 00100101 ������K���))))K
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MX29GA256/257E H/L

MX29GA128/129E H/L

Sector Size
Sector

Sector Address

A23-A16

(x16)

Address RangeKbytes Kwords

128 64 6$�� 00100110 ������K���))))K

128 64 6$�� 00100111 ������K���))))K

128 64 6$�� 00101000 ������K���))))K

128 64 6$�� 00101001 ������K���))))K

128 64 6$�� 00101010 �$����K��$))))K

128 64 6$�� 00101011 �%����K��%))))K

128 64 6$�� 00101100 �&����K��&))))K

128 64 6$�� 00101101 �'����K��'))))K

128 64 6$�� 00101110 �(����K��())))K

128 64 6$�� 00101111 �)����K��)))))K

128 64 6$�� 00110000 ������K���))))K

128 64 6$�� 00110001 ������K���))))K

128 64 6$�� 00110010 ������K���))))K

128 64 6$�� 00110011 ������K���))))K

128 64 6$�� 00110100 ������K���))))K

128 64 6$�� 00110101 ������K���))))K

128 64 6$�� 00110110 ������K���))))K

128 64 6$�� 00110111 ������K���))))K

128 64 6$�� 00111000 ������K���))))K

128 64 6$�� 00111001 ������K���))))K

128 64 6$�� 00111010 �$����K��$))))K

128 64 6$�� 00111011 �%����K��%))))K

128 64 6$�� 00111100 �&����K��&))))K

128 64 6$�� 00111101 �'����K��'))))K

128 64 6$�� 00111110 �(����K��())))K

128 64 6$�� 00111111 �)����K��)))))K

128 64 6$�� 01000000 ������K���))))K

128 64 6$�� 01000001 ������K���))))K

128 64 6$�� 01000010 ������K���))))K

128 64 6$�� 01000011 ������K���))))K

128 64 6$�� 01000100 ������K���))))K

128 64 6$�� 01000101 ������K���))))K

128 64 6$�� 01000110 ������K���))))K

128 64 6$�� 01000111 ������K���))))K

128 64 6$�� 01001000 ������K���))))K

128 64 6$�� 01001001 ������K���))))K

128 64 6$�� 01001010 �$����K��$))))K

128 64 6$�� 01001011 �%����K��%))))K

128 64 6$�� 01001100 �&����K��&))))K

128 64 6$�� 01001101 �'����K��'))))K
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MX29GA256/257E H/L

MX29GA128/129E H/L

Sector Size
Sector

Sector Address

A23-A16

(x16)

Address RangeKbytes Kwords

128 64 6$�� 01001110 �(����K��())))K

128 64 6$�� 01001111 �)����K��)))))K

128 64 6$�� 01010000 ������K���))))K

128 64 6$�� 01010001 ������K���))))K

128 64 6$�� 01010010 ������K���))))K

128 64 6$�� 01010011 ������K���))))K

128 64 6$�� 01010100 ������K���))))K

128 64 6$�� 01010101 ������K���))))K

128 64 6$�� 01010110 ������K���))))K

128 64 6$�� 01010111 ������K���))))K

128 64 6$�� 01011000 ������K���))))K

128 64 6$�� 01011001 ������K���))))K

128 64 6$�� 01011010 �$����K��$))))K

128 64 6$�� 01011011 �%����K��%))))K

128 64 6$�� 01011100 �&����K��&))))K

128 64 6$�� 01011101 �'����K��'))))K

128 64 6$�� 01011110 �(����K��())))K

128 64 6$�� 01011111 �)����K��)))))K

128 64 6$�� 01100000 ������K���))))K

128 64 6$�� 01100001 ������K���))))K

128 64 6$�� 01100010 ������K���))))K

128 64 6$�� 01100011 ������K���))))K

128 64 6$��� 01100100 ������K���))))K

128 64 6$��� 01100101 ������K���))))K

128 64 6$��� 01100110 ������K���))))K

128 64 6$��� 01100111 ������K���))))K

128 64 6$��� 01101000 ������K���))))K

128 64 6$��� 01101001 ������K���))))K

128 64 6$��� 01101010 �$����K��$))))K

128 64 6$��� 01101011 �%����K��%))))K

128 64 6$��� 01101100 �&����K��&))))K

128 64 6$��� 01101101 �'����K��'))))K

128 64 6$��� 01101110 �(����K��())))K

128 64 6$��� 01101111 �)����K��)))))K

128 64 6$��� 01110000 ������K���))))K

128 64 6$��� 01110001 ������K���))))K

128 64 6$��� 01110010 ������K���))))K

128 64 6$��� 01110011 ������K���))))K

128 64 6$��� 01110100 ������K���))))K

128 64 6$��� 01110101 ������K���))))K
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MX29GA256/257E H/L

MX29GA128/129E H/L

Sector Size
Sector

Sector Address

A23-A16

(x16)

Address RangeKbytes Kwords

128 64 6$��� 01110110 ������K���))))K

128 64 6$��� 01110111 ������K���))))K

128 64 6$��� 01111000 ������K���))))K

128 64 6$��� 01111001 ������K���))))K

128 64 6$��� 01111010 �$����K��$))))K

128 64 6$��� 01111011 �%����K��%))))K

128 64 6$��� 01111100 �&����K��&))))K

128 64 6$��� 01111101 �'����K��'))))K

128 64 6$��� 01111110 �(����K��())))K

128 64 6$��� 01111111 �)����K��)))))K

128 64 6$��� 10000000 ������K���))))K

128 64 6$��� 10000001 ������K���))))K

128 64 6$��� 10000010 ������K���))))K

128 64 6$��� 10000011 ������K���))))K

128 64 6$��� 10000100 ������K���))))K

128 64 6$��� 10000101 ������K���))))K

128 64 6$��� 10000110 ������K���))))K

128 64 6$��� 10000111 ������K���))))K

128 64 6$��� 10001000 ������K���))))K

128 64 6$��� 10001001 ������K���))))K

128 64 6$��� 10001010 �$����K��$))))K

128 64 6$��� 10001011 �%����K��%))))K

128 64 6$��� 10001100 �&����K��&))))K

128 64 6$��� 10001101 �'����K��'))))K

128 64 6$��� 10001110 �(����K��())))K

128 64 6$��� 10001111 �)����K��)))))K

128 64 6$��� 10010000 ������K���))))K

128 64 6$��� 10010001 ������K���))))K

128 64 6$��� 10010010 ������K���))))K

128 64 6$��� 10010011 ������K���))))K

128 64 6$��� 10010100 ������K���))))K

128 64 6$��� 10010101 ������K���))))K

128 64 6$��� 10010110 ������K���))))K

128 64 6$��� 10010111 ������K���))))K

128 64 6$��� 10011000 ������K���))))K

128 64 6$��� 10011001 ������K���))))K

128 64 6$��� 10011010 �$����K��$))))K

128 64 6$��� 10011011 �%����K��%))))K

128 64 6$��� 10011100 �&����K��&))))K

128 64 6$��� 10011101 �'����K��'))))K

128 64 6$��� 10011110 �(����K��())))K

128 64 6$��� 10011111 �)����K��)))))K
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MX29GA256/257E H/L

MX29GA128/129E H/L

Sector Size
Sector

Sector Address

A23-A16

(x16)

Address RangeKbytes Kwords

128 64 6$��� 10100000 $�����K�$�))))K

128 64 6$��� 10100001 $�����K�$�))))K

128 64 6$��� 10100010 $�����K�$�))))K

128 64 6$��� 10100011 $�����K�$�))))K

128 64 6$��� 10100100 $�����K�$�))))K

128 64 6$��� 10100101 $�����K�$�))))K

128 64 6$��� 10100110 $�����K�$�))))K

128 64 6$��� 10100111 $�����K�$�))))K

128 64 6$��� 10101000 $�����K�$�))))K

128 64 6$��� 10101001 $�����K�$�))))K

128 64 6$��� 10101010 $$����K�$$))))K

128 64 6$��� 10101011 $%����K�$%))))K

128 64 6$��� 10101100 $&����K�$&))))K

128 64 6$��� 10101101 $'����K�$'))))K

128 64 6$��� 10101110 $(����K�$())))K

128 64 6$��� 10101111 $)����K�$)))))K

128 64 6$��� 10110000 %�����K�%�))))K

128 64 6$��� 10110001 %�����K�%�))))K

128 64 6$��� 10110010 %�����K�%�))))K

128 64 6$��� 10110011 %�����K�%�))))K

128 64 6$��� 10110100 %�����K�%�))))K

128 64 6$��� 10110101 %�����K�%�))))K

128 64 6$��� 10110110 %�����K�%�))))K

128 64 6$��� 10110111 %�����K�%�))))K

128 64 6$��� 10111000 %�����K�%�))))K

128 64 6$��� 10111001 %�����K�%�))))K

128 64 6$��� 10111010 %$����K�%$))))K

128 64 6$��� 10111011 %%����K�%%))))K

128 64 6$��� 10111100 %&����K�%&))))K

128 64 6$��� 10111101 %'����K�%'))))K

128 64 6$��� 10111110 %(����K�%())))K

128 64 6$��� 10111111 %)����K�%)))))K

128 64 6$��� 11000000 &�����K�&�))))K

128 64 6$��� 11000001 &�����K�&�))))K

128 64 6$��� 11000010 &�����K�&�))))K

128 64 6$��� 11000011 &�����K�&�))))K

128 64 6$��� 11000100 &�����K�&�))))K

128 64 6$��� 11000101 &�����K�&�))))K

128 64 6$��� 11000110 &�����K�&�))))K

128 64 6$��� 11000111 &�����K�&�))))K

128 64 6$��� 11001000 &�����K�&�))))K
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MX29GA256/257E H/L

MX29GA128/129E H/L

Sector Size
Sector

Sector Address

A23-A16

(x16)

Address RangeKbytes Kwords

128 64 6$��� 11001001 &�����K�&�))))K

128 64 6$��� 11001010 &$����K�&$))))K

128 64 6$��� 11001011 &%����K�&%))))K

128 64 6$��� 11001100 &&����K�&&))))K

128 64 6$��� 11001101 &'����K�&'))))K

128 64 6$��� 11001110 &(����K�&())))K

128 64 6$��� 11001111 &)����K�&)))))K

128 64 6$��� 11010000 '�����K�'�))))K

128 64 6$��� 11010001 '�����K�'�))))K

128 64 6$��� 11010010 '�����K�'�))))K

128 64 6$��� 11010011 '�����K�'�))))K

128 64 6$��� 11010100 '�����K�'�))))K

128 64 6$��� 11010101 '�����K�'�))))K

128 64 6$��� 11010110 '�����K�'�))))K

128 64 6$��� 11010111 '�����K�'�))))K

128 64 6$��� 11011000 '�����K�'�))))K

128 64 6$��� 11011001 '�����K�'�))))K

128 64 6$��� 11011010 '$����K�'$))))K

128 64 6$��� 11011011 '%����K�'%))))K

128 64 6$��� 11011100 '&����K�'&))))K

128 64 6$��� 11011101 ''����K�''))))K

128 64 6$��� 11011110 '(����K�'())))K

128 64 6$��� 11011111 ')����K�')))))K

128 64 6$��� 11100000 (�����K�(�))))K

128 64 6$��� 11100001 (�����K�(�))))K

128 64 6$��� 11100010 (�����K�(�))))K

128 64 6$��� 11100011 (�����K�(�))))K

128 64 6$��� 11100100 (�����K�(�))))K

128 64 6$��� 11100101 (�����K�(�))))K

128 64 6$��� 11100110 (�����K�(�))))K

128 64 6$��� 11100111 (�����K�(�))))K

128 64 6$��� 11101000 (�����K�(�))))K

128 64 6$��� 11101001 (�����K�(�))))K

128 64 6$��� 11101010 ($����K�($))))K

128 64 6$��� 11101011 (%����K�(%))))K

128 64 6$��� 11101100 (&����K�(&))))K

128 64 6$��� 11101101 ('����K�('))))K

128 64 6$��� 11101110 ((����K�(())))K

128 64 6$��� 11101111 ()����K�()))))K

128 64 6$��� 11110000 )�����K�)�))))K
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Sector Size
Sector

Sector Address

A23-A16

(x16)

Address RangeKbytes Kwords

128 64 6$��� 11110001 )�����K�)�))))K

128 64 6$��� 11110010 )�����K�)�))))K

128 64 6$��� 11110011 )�����K�)�))))K

128 64 6$��� 11110100 )�����K�)�))))K

128 64 6$��� 11110101 )�����K�)�))))K

128 64 6$��� 11110110 )�����K�)�))))K

128 64 6$��� 11110111 )�����K�)�))))K

128 64 6$��� 11111000 )�����K�)�))))K

128 64 6$��� 11111001 )�����K�)�))))K

128 64 6$��� 11111010 )$����K�)$))))K

128 64 6$��� 11111011 )%����K�)%))))K

128 64 6$��� 11111100 )&����K�)&))))K

128 64 6$��� 11111101 )'����K�)'))))K

128 64 6$��� 11111110 )(����K�)())))K

128 64 6$��� 11111111 ))����K�))))))K
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MX29GA256/257E H/L

MX29GA128/129E H/L

Table 1-2: MX29GA128/129E H/L SECTOR ARCHITECTURE 

Sector Size
Sector

Sector Address

A22-A16

(x16)

Address RangeKbytes Kwords

128 64 6$� 0000000 ������K���))))K

128 64 6$� 0000001 ������K���))))K

128 64 6$� 0000010 ������K���))))K

128 64 6$� 0000011 ������K���))))K

128 64 6$� 0000100 ������K���))))K

128 64 6$� 0000101 ������K���))))K

128 64 6$� 0000110 ������K���))))K

128 64 6$� 0000111 ������K���))))K

128 64 6$� 0001000 ������K���))))K

128 64 6$� 0001001 ������K���))))K

128 64 6$�� 0001010 �$����K��$))))K

128 64 6$�� 0001011 �%����K��%))))K

128 64 6$�� 0001100 �&����K��&))))K

128 64 6$�� 0001101 �'����K��'))))K

128 64 6$�� 0001110 �(����K��())))K

128 64 6$�� 0001111 �)����K��)))))K

128 64 6$�� 0010000 ������K���))))K

128 64 6$�� 0010001 ������K���))))K

128 64 6$�� 0010010 ������K���))))K

128 64 6$�� 0010011 ������K���))))K

128 64 6$�� 0010100 ������K���))))K

128 64 6$�� 0010101 ������K���))))K

128 64 6$�� 0010110 ������K���))))K

128 64 6$�� 0010111 ������K���))))K

128 64 6$�� 0011000 ������K���))))K

128 64 6$�� 0011001 ������K���))))K

128 64 6$�� 0011010 �$����K��$))))K

128 64 6$�� 0011011 �%����K��%))))K

128 64 6$�� 0011100 �&����K��&))))K

128 64 6$�� 0011101 �'����K��'))))K

128 64 6$�� 0011110 �(����K��())))K

128 64 6$�� 0011111 �)����K��)))))K

128 64 6$�� 0100000 ������K���))))K

128 64 6$�� 0100001 ������K���))))K

128 64 6$�� 0100010 ������K���))))K

128 64 6$�� 0100011 ������K���))))K

128 64 6$�� 0100100 ������K���))))K

128 64 6$�� 0100101 ������K���))))K
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MX29GA128/129E H/L

Sector Size
Sector

Sector Address

A22-A16

(x16)

Address RangeKbytes Kwords

128 64 6$�� 0100110 ������K���))))K

128 64 6$�� 0100111 ������K���))))K

128 64 6$�� 0101000 ������K���))))K

128 64 6$�� 0101001 ������K���))))K

128 64 6$�� 0101010 �$����K��$))))K

128 64 6$�� 0101011 �%����K��%))))K

128 64 6$�� 0101100 �&����K��&))))K

128 64 6$�� 0101101 �'����K��'))))K

128 64 6$�� 0101110 �(����K��())))K

128 64 6$�� 0101111 �)����K��)))))K

128 64 6$�� 0110000 ������K���))))K

128 64 6$�� 0110001 ������K���))))K

128 64 6$�� 0110010 ������K���))))K

128 64 6$�� 0110011 ������K���))))K

128 64 6$�� 0110100 ������K���))))K

128 64 6$�� 0110101 ������K���))))K

128 64 6$�� 0110110 ������K���))))K

128 64 6$�� 0110111 ������K���))))K

128 64 6$�� 0111000 ������K���))))K

128 64 6$�� 0111001 ������K���))))K

128 64 6$�� 0111010 �$����K��$))))K

128 64 6$�� 0111011 �%����K��%))))K

128 64 6$�� 0111100 �&����K��&))))K

128 64 6$�� 0111101 �'����K��'))))K

128 64 6$�� 0111110 �(����K��())))K

128 64 6$�� 0111111 �)����K��)))))K

128 64 6$�� 1000000 ������K���))))K

128 64 6$�� 1000001 ������K���))))K

128 64 6$�� 1000010 ������K���))))K

128 64 6$�� 1000011 ������K���))))K

128 64 6$�� 1000100 ������K���))))K

128 64 6$�� 1000101 ������K���))))K

128 64 6$�� 1000110 ������K���))))K

128 64 6$�� 1000111 ������K���))))K

128 64 6$�� 1001000 ������K���))))K

128 64 6$�� 1001001 ������K���))))K

128 64 6$�� 1001010 �$����K��$))))K

128 64 6$�� 1001011 �%����K��%))))K

128 64 6$�� 1001100 �&����K��&))))K

128 64 6$�� 1001101 �'����K��'))))K
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MX29GA128/129E H/L

Sector Size
Sector

Sector Address

A22-A16

(x16)

Address RangeKbytes Kwords

128 64 6$�� 1001110 �(����K��())))K

128 64 6$�� 1001111 �)����K��)))))K

128 64 6$�� 1010000 ������K���))))K

128 64 6$�� 1010001 ������K���))))K

128 64 6$�� 1010010 ������K���))))K

128 64 6$�� 1010011 ������K���))))K

128 64 6$�� 1010100 ������K���))))K

128 64 6$�� 1010101 ������K���))))K

128 64 6$�� 1010110 ������K���))))K

128 64 6$�� 1010111 ������K���))))K

128 64 6$�� 1011000 ������K���))))K

128 64 6$�� 1011001 ������K���))))K

128 64 6$�� 1011010 �$����K��$))))K

128 64 6$�� 1011011 �%����K��%))))K

128 64 6$�� 1011100 �&����K��&))))K

128 64 6$�� 1011101 �'����K��'))))K

128 64 6$�� 1011110 �(����K��())))K

128 64 6$�� 1011111 �)����K��)))))K

128 64 6$�� 1100000 ������K���))))K

128 64 6$�� 1100001 ������K���))))K

128 64 6$�� 1100010 ������K���))))K

128 64 6$�� 1100011 ������K���))))K

128 64 6$��� 1100100 ������K���))))K

128 64 6$��� 1100101 ������K���))))K

128 64 6$��� 1100110 ������K���))))K

128 64 6$��� 1100111 ������K���))))K

128 64 6$��� 1101000 ������K���))))K

128 64 6$��� 1101001 ������K���))))K

128 64 6$��� 1101010 �$����K��$))))K

128 64 6$��� 1101011 �%����K��%))))K

128 64 6$��� 1101100 �&����K��&))))K

128 64 6$��� 1101101 �'����K��'))))K

128 64 6$��� 1101110 �(����K��())))K

128 64 6$��� 1101111 �)����K��)))))K

128 64 6$��� 1110000 ������K���))))K

128 64 6$��� 1110001 ������K���))))K

128 64 6$��� 1110010 ������K���))))K

128 64 6$��� 1110011 ������K���))))K

128 64 6$��� 1110100 ������K���))))K

128 64 6$��� 1110101 ������K���))))K
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Sector Size
Sector

Sector Address

A22-A16

(x16)

Address RangeKbytes Kwords

128 64 6$��� 1110110 ������K���))))K

128 64 6$��� 1110111 ������K���))))K

128 64 6$��� 1111000 ������K���))))K

128 64 6$��� 1111001 ������K���))))K

128 64 6$��� 1111010 �$����K��$))))K

128 64 6$��� 1111011 �%����K��%))))K

128 64 6$��� 1111100 �&����K��&))))K

128 64 6$��� 1111101 �'����K��'))))K

128 64 6$��� 1111110 �(����K��())))K

128 64 6$��� 1111111 �)����K��)))))K
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7DEOH������%86�23(5$7,21

1RWHV�

����7KH�¿UVW�RU�ODVW�VHFWRU�ZDV�SURWHFWHG�LI�:3��$&& 9LO�

��� :KHQ�:3��$&&� �9LK��WKH�SURWHFWLRQ�FRQGLWLRQV�RI�WKH�RXWPRVW�VHFWRU�GHSHQGV�RQ�SUHYLRXV�SURWHFWLRQ�FRQGL-

WLRQV��5HIHU�WR�WKH�DGYDQHG�SURWHFW�IHDWXUH�

��� 4�a4���DUH�LQSXW��',1��RU�RXWSXW��'287��SLQV�DFFRUGLQJ�WR�WKH�UHTXHVWV�RI�FRPPDQG�VHTXHQFH��VHFWRU�SUR-

WHFWLRQ��RU�GDWD�SROOLQJ�DOJRULWKP�

��� ,Q�:RUG�0RGH��%\WH� 9LK���WKH�DGGUHVVHV�DUH�$0�WR�$���$0��06%�RI�DGGUHVV�

� ,Q�%\WH�0RGH��%\WH� 9LO���WKH�DGGUHVVHV�DUH�$0�WR�$����4�����$0��06%�RI�DGGUHVV�

Mode Select
RE- 

SET#
CE# WE# OE#

Address       

(Note4)

Data 

I/O

Q0~Q7

Byte#

WP#/ 

ACC

Vil Vih

Data (I/O) 

Q8~Q15

'HYLFH�5HVHW� /� ;� ; ;� ;� +LJK=� +LJK=� +LJK=� /�+

6WDQGE\�0RGH�
9FF���

���9

9FF��

���9
;� ;� ;� +LJK=� +LJK=� +LJK=� +

2XWSXW�'LVDEOH +� /� +� +� ;� +LJK=� +LJK=� +LJK=� /�+

5HDG�0RGH� +� /� +� /� AIN '287�
4��4�� 

+LJK=�

4�� $�

'287� /�+

:ULWH +� /� /� +� AIN ',1� ',1� 1RWH���

$FFHOHUDWH�3URJUDP� +� /� /� +� AIN ',1� ',1� 9KY

BUS OPERATION
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1RWHV�

���6HFWRU�XQSURWHFWHG�FRGH���K��6HFWRU�SURWHFWHG�FRGH���K�

���)DFWRU\�ORFNHG�FRGH��� :3��SURWHFWV�KLJK�DGGUHVV�VHFWRU����K�� � � � � �

� :3��SURWHFWV�ORZ�DGGUHVV�VHFWRU����K

����)DFWRU\�XQORFNHG�FRGH���:3��SURWHFWV�KLJK�DGGUHVV�VHFWRU����K�� � � � � �

� :3��SURWHFWV�ORZ�DGGUHVV�VHFWRU����K

���$0��06%�RI�DGGUHVV�

7DEOH������%86�23(5$7,21

Item
&RQWURO�,QSXW AM 

to 

A12

A11 

to 

A10

A9

A8 

to 

A7

A6

A5 

to 

A4

A3 

to 

A2

A1 A0 Q0 ~ Q7 Q8 ~ Q15
CE# WE# OE#

6HFWRU�/RFN�6WDWXV�

9HUL¿FDWLRQ
/ + / 6$ ; VKY ; / ; / + /

��K�RU�

��K�

�1RWH���

;

5HDG�6LOLFRQ�,'�

0DQXIDFWXUHU�

&RGH�

/ + / ; ; VKY ; / ; / / / &�+ ;

5HDG�6LOLFRQ�,'����0;��*$�������(�+�/

&\FOH�� / + / ; ; VKY ; / ; / / + �(+
��+�:RUG���

;;+�%\WH�

&\FOH�� / + / ; ; VKY ; / ; + + / ��+
��+�:RUG���

;;+�%\WH�

&\FOH�� / + / ; ; VKY ; / ; + + + ��+
��+�:RUG���

;;+�%\WH�

5HDG�6LOLFRQ�,'����0;��*$�������(�+�/

&\FOH�� / + / ; ; VKY ; / ; / / + �(+
��+�:RUG���

;;+�%\WH�

&\FOH�� / + / ; ; VKY ; / ; + + / ��+
��+�:RUG���

;;+�%\WH�

&\FOH�� / + / ; ; VKY ; / ; + + + ��+
��+�:RUG���

;;+�%\WH�
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FUNCTIONAL OPERATION DESCRIPTION

READ OPERATION

 

7R�SHUIRUP�D�UHDG�RSHUDWLRQ��WKH�V\VWHP�DGGUHVVHV�WKH�GHVLUHG�PHPRU\�DUUD\�RU�VWDWXV�UHJLVWHU�ORFDWLRQ�E\�SUR-

YLGLQJ� LWV�DGGUHVV�RQ�WKH�DGGUHVV�SLQV�DQG�VLPXOWDQHRXVO\�HQDEOLQJ�WKH�FKLS�E\�GULYLQJ�&(��	�2(��/2:��DQG�

:(��+,*+���$IWHU�WKH�7FH�DQG�7RH�WLPLQJ�UHTXLUHPHQWV�KDYH�EHHQ�PHW��WKH�V\VWHP�FDQ�UHDG�WKH�FRQWHQWV�RI�WKH�

DGGUHVVHG�ORFDWLRQ�E\�UHDGLQJ�WKH�'DWD��,�2��SLQV���,I�HLWKHU�WKH�&(��RU�2(��LV�KHOG�+,*+��WKH�RXWSXWV�ZLOO�UHPDLQ�

WUL�VWDWHG�DQG�QR�GDWD�ZLOO�DSSHDU�RQ�WKH�RXWSXW�SLQV�

PAGE READ

7KLV�GHYLFH�LV�DEOH�WR�FRQGXFW�0;,&�0DVN520�FRPSDWLEOH�KLJK�SHUIRUPDQFH�SDJH�UHDG��3DJH�VL]H�LV����E\WHV�

RU���ZRUGV��7KH�KLJKHU�DGGUHVV�$PD[�a�$��VHOHFW� WKH� FHUWDLQ�SDJH��ZKLOH�$�a$�� IRU�ZRUG�PRGH��$�a$��� IRU�

E\WH�PRGH�VHOHFW�WKH�SDUWLFXODU�ZRUG�RU�E\WH�LQ�D�SDJH��7KH�SDJH�DFFHVV�WLPH�LV�7DD�RU�7FH��IROORZLQJ�E\�7SD�IRU�

WKH�UHVW�RI�WKH�SDJH�UHDG�WLPH��:KHQ�&(��WRJJOHV��DFFHVV�WLPH�LV�7DD�RU�7FH��3DJH�PRGH�FDQ�EH�WXUQHG�RQ�E\�

NHHSLQJ��SDJH�UHDG�DGGUHVV��FRQVWDQW�DQG�FKDQJLQJ�WKH��LQWUD�UHDG�SDJH��DGGUHVVHV�

WRITE OPERATION

7R�SHUIRUP�D�ZULWH�RSHUDWLRQ��WKH�V\VWHP�SURYLGHV�WKH�GHVLUHG�DGGUHVV�RQ�WKH�DGGUHVV�SLQV��HQDEOHV�WKH�FKLS�E\�

DVVHUWLQJ�&(��/2:��DQG�GLVDEOHV�WKH�'DWD��,�2��SLQV�E\�KROGLQJ�2(��+,*+���7KH�V\VWHP�WKHQ�SODFHV�GDWD�WR�EH�

ZULWWHQ�RQ�WKH�'DWD��,�2��SLQV�DQG�SXOVHV�:(��/2:���7KH�GHYLFH�FDSWXUHV�WKH�DGGUHVV�LQIRUPDWLRQ�RQ�WKH�IDOOLQJ�

HGJH�RI�:(��DQG�WKH�GDWD�RQ�WKH�ULVLQJ�HGJH�RI�:(����7R�VHH�DQ�H[DPSOH��SOHDVH�UHIHU�WR�WKH�WLPLQJ�GLDJUDP�

LQ�)LJXUH���RQ�3DJH����� �7KH�V\VWHP�LV�QRW�DOORZHG�WR�ZULWH� LQYDOLG�FRPPDQGV��FRPPDQGV�QRW�GH¿QHG� LQ� WKLV�

GDWDVKHHW��WR�WKH�GHYLFH����:ULWLQJ�DQ�LQYDOLG�FRPPDQG�PD\�SXW�WKH�GHYLFH�LQ�DQ�XQGH¿QHG�VWDWH�

DEVICE RESET

'ULYLQJ�WKH�5(6(7��SLQ�/2:�IRU�D�SHULRG�RI�7US�RU�PRUH�ZLOO�UHWXUQ�WKH�GHYLFH�WR�5HDG�PRGH��,I�WKH�GHYLFH�LV�LQ�

WKH�PLGGOH�RI�D�SURJUDP�RU�HUDVH�RSHUDWLRQ��WKH�UHVHW�RSHUDWLRQ�ZLOO�WDNH�DW�PRVW�D�SHULRG�RI�7UHDG\��EHIRUH�WKH�

GHYLFH�UHWXUQV�WR�5HDG�PRGH��8QWLO�WKH�GHYLFH�GRHV�UHWXUQV�WR�5HDG�PRGH��WKH�5<�%<��SLQ�ZLOO�UHPDLQ�/RZ��%XV\�

6WDWXV��

:KHQ�WKH�5(6(7��SLQ�LV�KHOG�DW�*1'����9��WKH�GHYLFH�RQO\�FRQVXPHV�VWDQGE\��,VEU��FXUUHQW��+RZHYHU��WKH�GH-

YLFH�GUDZV�ODUJHU�FXUUHQW�LI�WKH�5(6(7��SLQ�LV�KHOG�DW�D�YROWDJH�JUHDWHU�WKDQ�*1'����9�DQG�OHVV�WKDQ�RU�HTXDO�WR�

9LO�

,W�LV�UHFRPPHQGHG�WR�WLH�WKH�V\VWHP�UHVHW�VLJQDO�WR�WKH�5(6(7��SLQ�RI�WKH�ÀDVK�PHPRU\���7KLV�DOORZV�WKH�GHYLFH�

WR�EH�UHVHW�ZLWK� WKH�V\VWHP�DQG�SXWV� LW� LQ�D�VWDWH�ZKHUH� WKH�V\VWHP�FDQ� LPPHGLDWHO\�EHJLQ�UHDGLQJ�ERRW�FRGH�

IURP�LW�

STANDBY MODE

7KH�GHYLFH�HQWHUV�6WDQGE\�PRGH�ZKHQHYHU�WKH�5(6(7��DQG�&(��SLQV�DUH�ERWK�KHOG�+LJK�H[FHSW�LQ�WKH�HPEHG-

GHG�PRGH���:KLOH�LQ�WKLV�PRGH��:(��DQG�2(��ZLOO�EH�LJQRUHG��DOO�'DWD�2XWSXW�SLQV�ZLOO�EH�LQ�D�KLJK�LPSHGDQFH�

VWDWH��DQG�WKH�GHYLFH�ZLOO�GUDZ�PLQLPDO��,VE��FXUUHQW��
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MX29GA256/257E H/L

MX29GA128/129E H/L

FUNCTIONAL OPERATION DESCRIPTION (cont'd)

OUTPUT DISABLE

:KLOH�LQ�DFWLYH�PRGH��5(6(7��+,*+�DQG�&(��/2:���WKH�2(��SLQ�FRQWUROV�WKH�VWDWH�RI�WKH�RXWSXW�SLQV���,I�2(��LV�

KHOG�+,*+��DOO�'DWD��,�2��SLQV�ZLOO�UHPDLQ�WUL�VWDWHG���,I�KHOG�/2:��WKH�%\WH�RU�:RUG�'DWD��,�2��SLQV�ZLOO�GULYH�GDWD�

BYTE/WORD SELECTION

7KH�%<7(��LQSXW�SLQ�LV�XVHG�WR�VHOHFW�WKH�RUJDQL]DWLRQ�RI�WKH�DUUD\�GDWD�DQG�KRZ�WKH�GDWD�LV�LQSXW�RXWSXW�RQ�WKH�

'DWD��,�2��SLQV���,I�WKH�%<7(��SLQ�LV�KHOG�+,*+��:RUG�PRGH�ZLOO�EH�VHOHFWHG�DQG�DOO����GDWD�OLQHV��4��WR�4����ZLOO�

EH�DFWLYH�

,I�%<7(��LV�IRUFHG�/2:��%\WH�PRGH�ZLOO�EH�DFWLYH�DQG�RQO\�GDWD�OLQHV�4��WR�4��ZLOO�EH�DFWLYH���'DWD�OLQHV�4��WR�

4���ZLOO�UHPDLQ�LQ�D�KLJK�LPSHGDQFH�VWDWH�DQG�4���EHFRPHV�WKH�$���DGGUHVV�LQSXW�SLQ�

HARDWARE WRITE PROTECT

%\�GULYLQJ�WKH�:3��$&&�SLQ�/2:��7KH�KLJKHVW�RU� ORZHVW�ZDV�SURWHFWHG�IURP�DOO�HUDVH�SURJUDP�RSHUDWLRQV�� � ,I�

:3��$&&�LV�KHOG�+,*+��9LK�WR�9&&���WKHVH�VHFWRUV�UHYHUW�WR�WKHLU�SUHYLRXVO\�SURWHFWHG�XQSURWHFWHG�VWDWXV�

ACCELERATED PROGRAMMING OPERATION 

%\�DSSO\LQJ�KLJK�YROWDJH��9KY��WR�WKH�:3��$&&�SLQ��WKH�GHYLFH�ZLOO�HQWHU�WKH�$FFHOHUDWHG�3URJUDPPLQJ�PRGH���

7KLV�PRGH�SHUPLWV�WKH�V\VWHP�WR�VNLS�WKH�QRUPDO�FRPPDQG�XQORFN�VHTXHQFHV�DQG�SURJUDP�E\WH�ZRUG�ORFDWLRQV�

GLUHFWO\���'XULQJ�DFFHOHUDWHG�SURJUDPPLQJ��WKH�FXUUHQW�GUDZQ�IURP�WKH�:3��$&&�SLQ�LV�QR�PRUH�WKDQ�,&3��

WRITE BUFFER PROGRAMMING OPERATION

3URJUDPV���E\WHV���ZRUGV� LQ�D�SURJUDPPLQJ�RSHUDWLRQ��7R� WULJJHU� WKH�:ULWH�%XIIHU�3URJUDPPLQJ��VWDUW�E\� WKH�

¿UVW�WZR�XQORFN�F\FOHV��WKHQ�WKLUG�F\FOH�ZULWHV�WKH�:ULWH�%XIIHU�/RDG�FRPPDQG�DW�WKH�GHVWLQHG�SURJUDPPLQJ�6HF-

WRU�$GGUHVV��7KH�IRUWK�F\FOH�ZULWHV�WKH��ZRUG�ORFDWLRQV�VXEWUDFW�RQH��QXPEHU�

)ROORZLQJ�DERYH�RSHUDWLRQV��V\VWHP�VWDUWV�WR�ZULWH�WKH�PLQJOLQJ�RI�DGGUHVV�DQG�GDWD��$IWHU�WKH�SURJUDPPLQJ�RI�

WKH�¿UVW�DGGUHVV�RU�GDWD��WKH��ZULWH�EXIIHU�SDJH��LV�VHOHFWHG��7KH�IROORZLQJ�GDWD�VKRXOG�EH�ZLWKLQ�WKH�DERYH�PHQ-

WLRQHG�SDJH�

7KH��ZULWH�EXIIHU�SDJH��LV�VHOHFWHG�E\�FKRRVLQJ�DGGUHVV�$PD[�$��

�:ULWH�%XIIHU�3DJH��DGGUHVV�KDV�WR�EH�WKH�VDPH�IRU�DOO�DGGUHVV��GDWD�ZULWH�LQWR�WKH�ZULWH�EXIIHU��,I�QRW��RSHUDWLRQ�

ZLOO�$%257�

7R�SURJUDP�WKH�FRQWHQW�RI�WKH�ZULWH�EXIIHU�SDJH�WKLV�FRPPDQG�PXVW�EH�IROORZHG�E\�D�ZULWH�WR�EXIIHU�3URJUDP�FRQ-

¿UP�FRPPDQG�

7KH�RSHUDWLRQ�RI�ZULWH�EXIIHU�FDQ�EH�VXVSHQGHG�RU�UHVXPHG�E\�WKH�VWDQGDUG�FRPPDQGV��RQFH�WKH�ZULWH�EXIIHU�

SURJUDPPLQJ�RSHUDWLRQ�LV�¿QLVKHG��LW¶OO�UHWXUQ�WR�QRUPDO�5($'�PRGH�
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MX29GA256/257E H/L

MX29GA128/129E H/L

FUNCTIONAL OPERATION DESCRIPTION (cont'd)

WRITE BUFFER PROGRAMMING OPERATION (cont'd)

$%257�ZLOO�EH�H[HFXWHG�IRU�WKH�:ULWH�%XIIHU�3URJUDPPLQJ�6HTXHQFH�LI�IROORZLQJ�FRQGLWLRQ�RFFXUV�

�� 7KH�YDOXH�ORDGHG�LV�ELJJHU�WKDQ�WKH�SDJH�EXIIHU�VL]H�GXULQJ��1XPEHU�RI�/RFDWLRQV�WR�3URJUDP�

�� $GGUHVV�ZULWWHQ�LQ�D�VHFWRU�LV�QRW�WKH�VDPH�DV�WKH�RQH�DVVLJQHG�GXULQJ�WKH�:ULWH�%XIIHU�/RDG�FRPPDQG�

�� $GGUHVV��'DWD�SDLU�ZULWWHQ� WR�D�GLIIHUHQW�ZULWH�EXIIHU�SDJH� WKDQ� WKH�RQH�DVVLJQHG�E\� WKH� �6WDUWLQJ�$GGUHVV��

GXULQJ

� WKH��ZULWH�EXIIHU�GDWD�ORDGLQJ��RSHUDWLRQ�

�� :ULWLQJ�QRW��&RQ¿UP�&RPPDQG��DIWHU�WKH�DVVLJQHG�QXPEHU�RI��GDWD�ORDG��F\FOHV�

7KH�DERUW�LV�WULJJHUHG�E\�4� ���4� '$7$���ODVW�DGGUHVV�ZULWWHQ���4� WRJJOH��4� ���$�:ULWH�WR�%XIIHU�$ERUW�5H-

VHW�FRPPDQG�VHTXHQFH�KDV�WR�EH�ZULWWHQ�WR�UHVHW�WKH�GHYLFH�IRU�WKH�QH[W�RSHUDWLRQ�

:ULWH�EXIIHU�SURJUDPPLQJ�FDQ�EH�FRQGXFWHG�LQ�DQ\�VHTXHQFH��+RZHYHU�WKH�&),�IXQFWLRQV��DXWRVHOHFW��6HFXUHG�

6LOLFRQ�VHFWRU�DUH�QRW�IXQFWLRQDO�ZKHQ�SURJUDP�RSHUDWLRQ�LV�LQ�SURJUHVV��0XOWLSOH�ZULWH�EXIIHU�SURJUDPPLQJ�RSHUD-

WLRQV�RQ�WKH�VDPH�ZULWH�EXIIHU�DGGUHVV�UDQJH�ZLWKRXW�LQWHUYHQLQJ�HUDVHV�LV�DYDLODEOH��$Q\�ELW�LQ�D�ZULWH�EXIIHU�DG-

GUHVV�UDQJH�FDQ¶W�EH�SURJUDPPHG�IURP���EDFN�WR���

SECTOR PROTECT OPERATION

7KH�GHYLFH�SURYLGHV�XVHU� SURJUDPPDEOH� SURWHFWLRQ� DJDLQVW� SURJUDP�HUDVH� RSHUDWLRQV� IRU� VHOHFWHG� VHFWRUV��

3OHDVH�UHIHU�WR�7DEOH���ZKLFK�VKRZ�DOO�6HFWRU�DVVLJQPHQWV�

'XULQJ� WKH�SURWHFWLRQ�RSHUDWLRQ�� WKH�VHFWRU�DGGUHVV�RI�DQ\�VHFWRU�ZLWKLQ�D�6HFWRU�PD\�EH�XVHG� WR�VSHFLI\� WKH��

6HFWRU�EHLQJ�SURWHFWHG�

AUTOMATIC SELECT BUS OPERATIONS

7KH�IROORZLQJ�¿YH�EXV�RSHUDWLRQV�UHTXLUH�$��WR�EH�UDLVHG�WR�9KY���3OHDVH�VHH�$8720$7,&�6(/(&7�&200$1'�

6(48(1&(�LQ�WKH�&200$1'�23(5$7,216�VHFWLRQ�IRU�GHWDLOV�RI�HTXLYDOHQW�FRPPDQG�RSHUDWLRQV�WKDW�GR�QRW�

UHTXLUH�WKH�XVH�RI�9KY�

SECTOR LOCK STATUS VERIFICATION

7R�GHWHUPLQH�WKH�SURWHFWHG�VWDWH�RI�DQ\�VHFWRU�XVLQJ�EXV�RSHUDWLRQV��WKH�V\VWHP�SHUIRUPV�D�5($'�23(5$7,21�

ZLWK�$��UDLVHG�WR�9KY��WKH�VHFWRU�DGGUHVV�DSSOLHG�WR�DGGUHVV�SLQV�$���WR�$�����DGGUHVV�SLQV�$���$���$��	�$��KHOG�

/2:���DQG�DGGUHVV�SLQ�$��KHOG�+,*+���,I�GDWD�ELW�4��LV�/2:��WKH�VHFWRU�LV�QRW�SURWHFWHG��DQG�LI�4��LV�+,*+��WKH�

VHFWRU�LV�SURWHFWHG�
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MX29GA128/129E H/L

FUNCTIONAL OPERATION DESCRIPTION (cont'd)

READ SILICON ID MANUFACTURER CODE

7R�GHWHUPLQH� WKH�6LOLFRQ� ,'�0DQXIDFWXUHU�&RGH�� WKH�V\VWHP�SHUIRUPV�D�5($'�23(5$7,21�ZLWK�$�� UDLVHG� WR�

9KY�DQG�DGGUHVV�SLQV�$���$���$���$���	��$��KHOG�/2:���7KH�0DFURQL[�,'�FRGH�RI�&�K�VKRXOG�EH�SUHVHQW�RQ�GDWD�

ELWV�4��WR�4��

READ INDICATOR BIT (Q7) FOR SECURITY SECTOR

7R�GHWHUPLQH�LI�WKH�6HFXULW\�6HFWRU�KDV�EHHQ�ORFNHG�DW�WKH�IDFWRU\��WKH�V\VWHP�SHUIRUPV�D�5($'�23(5$7,21�

ZLWK�$��UDLVHG�WR�9KY��DGGUHVV�SLQ�$���$��	�$��KHOG�/2:��DQG��DGGUHVV�SLQV�$��	�$��KHOG�+,*+���,I�WKH�6HFXULW\�

6HFWRU�KDV�EHHQ�ORFNHG�DW�WKH�IDFWRU\��WKH�FRGH���K�+����K�/��ZLOO�EH�SUHVHQW�RQ�GDWD�ELWV�4��WR�4����2WKHUZLVH��

WKH�IDFWRU\�XQORFNHG�FRGH�RI���K�+����K�/��ZLOO�EH�SUHVHQW�

INHERENT DATA PROTECTION

7R�DYRLG�DFFLGHQWDO�HUDVXUH�RU�SURJUDPPLQJ�RI�WKH�GHYLFH��WKH�GHYLFH�LV�DXWRPDWLFDOO\�UHVHW�WR�5HDG�PRGH�GXULQJ�

SRZHU�XS���$GGLWLRQDOO\��WKH�IROORZLQJ�GHVLJQ�IHDWXUHV�SURWHFW�WKH�GHYLFH�IURP�XQLQWHQGHG�GDWD�FRUUXSWLRQ�

COMMAND COMPLETION

2QO\�DIWHU� WKH�VXFFHVVIXO�FRPSOHWLRQ�RI� WKH�VSHFL¿HG�FRPPDQG�VHWV�ZLOO� WKH�GHYLFH�EHJLQ� LWV�HUDVH�RU�SURJUDP�

RSHUDWLRQ���7KH�IDLOXUH�LQ�REVHUYLQJ�YDOLG�FRPPDQG�VHWV�ZLOO�UHVXOW�LQ�WKH�PHPRU\�UHWXUQLQJ�WR�UHDG�PRGH�

LOW VCC WRITE INHIBIT

7KH�GHYLFH� UHIXVHV� WR� DFFHSW� DQ\�ZULWH� FRPPDQG�ZKHQ�9FF� LV� OHVV� WKDQ�9/.2��7KLV� SUHYHQWV� GDWD� IURP�

VSXULRXVO\� EHLQJ�DOWHUHG�GXULQJ�SRZHU�XS�� SRZHU�GRZQ�� RU� WHPSRUDU\� SRZHU� LQWHUUXSWLRQV��7KH�GHYLFH�

DXWRPDWLFDOO\�UHVHWV� LWVHOI�ZKHQ�9FF� LV� ORZHU� WKDQ�9/.2�DQG�ZULWH�F\FOHV�DUH� LJQRUHG�XQWLO�9FF� LV�JUHDWHU� WKDQ�

9/.2��7KH�V\VWHP�PXVW�SURYLGH�SURSHU�VLJQDOV�RQ�FRQWURO�SLQV�DIWHU�9FF�ULVHV�DERYH�9/.2�WR�DYRLG�XQLQWHQWLRQDO�

SURJUDP�RU�HUDVH�RSHUDWLRQV�

WRITE PULSE "GLITCH" PROTECTION

&(���:(���2(��SXOVHV�VKRUWHU� WKDQ��QV�DUH�WUHDWHG�DV�JOLWFKHV�DQG�ZLOO�QRW�EH�UHJDUGHG�DV�DQ�HIIHFWLYH�ZULWH�

F\FOH�

LOGICAL INHIBIT

$�YDOLG�ZULWH�F\FOH�UHTXLUHV�ERWK�&(��DQG�:(��DW�9LO�ZLWK�2(��DW�9LK��:ULWH�F\FOH�LV�LJQRUHG�ZKHQ�HLWKHU�&(��DW�

9LK��:(��DW�9LK��RU�2(��DW�9LO�
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FUNCTIONAL OPERATION DESCRIPTION (cont'd)

POWER-UP SEQUENCE

8SRQ�SRZHU�XS�� WKH�GHYLFH� LV�SODFHG� LQ�5HDG�PRGH��)XUWKHUPRUH��SURJUDP�RU�HUDVH�RSHUDWLRQ�ZLOO�EHJLQ�RQO\�

DIWHU�VXFFHVVIXO�FRPSOHWLRQ�RI�VSHFL¿HG�FRPPDQG�VHTXHQFHV�

POWER-UP WRITE INHIBIT

:KHQ�:(���&(��LV�KHOG�DW�9LO�DQG�2(��LV�KHOG�DW�9LK�GXULQJ�SRZHU�XS��WKH�GHYLFH�LJQRUHV�WKH�¿UVW�FRPPDQG�RQ�

WKH�ULVLQJ�HGJH�RI�:(��

POWER SUPPLY DECOUPLING

$����X)�FDSDFLWRU�VKRXOG�EH�FRQQHFWHG�EHWZHHQ�WKH�9FF�DQG�*1'�WR�UHGXFH�WKH�QRLVH�HIIHFW�
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COMMAND OPERATIONS

READING THE MEMORY ARRAY
 

5HDG�PRGH�LV�WKH�GHIDXOW�VWDWH�DIWHU�SRZHU�XS�RU�DIWHU�D�UHVHW�RSHUDWLRQ���7R�SHUIRUP�D�UHDG�RSHUDWLRQ��SOHDVH�UH-

IHU�WR�5($'�23(5$7,21�LQ�WKH�%86�23(5$7,216�VHFWLRQ�DERYH�

,I� WKH�GHYLFH� UHFHLYHV�DQ�(UDVH�6XVSHQG� FRPPDQG�ZKLOH� LQ� WKH�6HFWRU�(UDVH� VWDWH�� WKH�HUDVH�RSHUDWLRQ�ZLOO�
SDXVH��DIWHU�D�WLPH�GHOD\�QRW�H[FHHGLQJ���XV��DQG�WKH�GHYLFH�ZLOO�HQWHU�(UDVH�6XVSHQGHG�5HDG�PRGH���:KLOH�LQ�
WKH�(UDVH�6XVSHQGHG�5HDG�PRGH��GDWD�FDQ�EH�SURJUDPPHG�RU�UHDG�IURP�DQ\�VHFWRU�QRW�EHLQJ�HUDVHG���5HDGLQJ�
IURP�DGGUHVVHV�ZLWKLQ�VHFWRU�V��EHLQJ�HUDVHG�ZLOO�RQO\�UHWXUQ�WKH�FRQWHQWV�RI�WKH�VWDWXV�UHJLVWHU��ZKLFK�LV�LQ�IDFW�
KRZ�WKH�FXUUHQW�VWDWXV�RI�WKH�GHYLFH�FDQ�EH�GHWHUPLQHG�

,I� D� SURJUDP�FRPPDQG� LV� LVVXHG� WR� DQ\� LQDFWLYH� �QRW� FXUUHQWO\� EHLQJ�HUDVHG�� VHFWRU� GXULQJ�(UDVH�6XVSHQGHG�
5HDG�PRGH��WKH�GHYLFH�ZLOO�SHUIRUP�WKH�SURJUDP�RSHUDWLRQ�DQG�DXWRPDWLFDOO\�UHWXUQ�WR�(UDVH�6XVSHQGHG�5HDG�
PRGH�DIWHU�WKH�SURJUDP�RSHUDWLRQ�FRPSOHWHV�VXFFHVVIXOO\�

:KLOH�LQ�(UDVH�6XVSHQGHG�5HDG�PRGH��DQ�(UDVH�5HVXPH�FRPPDQG�PXVW�EH�LVVXHG�E\�WKH�V\VWHP�WR�UHDFWLYDWH�
WKH�HUDVH�RSHUDWLRQ�� �7KH�HUDVH�RSHUDWLRQ�ZLOO� UHVXPH� IURP�ZKHUH� LV�ZDV�VXVSHQGHG�DQG�ZLOO� FRQWLQXH�XQWLO� LW�
FRPSOHWHV�VXFFHVVIXOO\�RU�DQRWKHU�(UDVH�6XVSHQG�FRPPDQG�LV�UHFHLYHG�

$IWHU�WKH�PHPRU\�GHYLFH�FRPSOHWHV�DQ�HPEHGGHG�RSHUDWLRQ��DXWRPDWLF�&KLS�(UDVH��6HFWRU�(UDVH��RU�3URJUDP��
VXFFHVVIXOO\��LW�ZLOO�DXWRPDWLFDOO\�UHWXUQ�WR�5HDG�PRGH�DQG�GDWD�FDQ�EH�UHDG�IURP�DQ\�DGGUHVV�LQ�WKH�DUUD\��,I�WKH�
HPEHGGHG�RSHUDWLRQ�IDLOV�WR�FRPSOHWH��DV�LQGLFDWHG�E\�VWDWXV�UHJLVWHU�ELW�4���H[FHHGV�WLPH�OLPLW�ÀDJ��JRLQJ�+,*+�
GXULQJ�WKH�RSHUDWLRQV��WKH�V\VWHP�PXVW�SHUIRUP�D�UHVHW�RSHUDWLRQ�WR�UHWXUQ�WKH�GHYLFH�WR�5HDG�PRGH�

7KHUH�DUH�VHYHUDO�VWDWHV�WKDW�UHTXLUH�D�UHVHW�RSHUDWLRQ�WR�UHWXUQ�WR�5HDG�PRGH�

���$�SURJUDP�RU�HUDVH�IDLOXUH��LQGLFDWHG�E\�VWDWXV�UHJLVWHU�ELW�4��JRLQJ�+,*+�GXULQJ�WKH�RSHUDWLRQ���)DLOXUHV�GXU-
LQJ�HLWKHU�RI�WKHVH�VWDWHV�ZLOO�SUHYHQW�WKH�GHYLFH�IURP�DXWRPDWLFDOO\�UHWXUQLQJ�WR�5HDG�PRGH�

���7KH�GHYLFH�LV�LQ�$XWR�6HOHFW�PRGH�RU�&),�PRGH���7KHVH�WZR�VWDWHV�UHPDLQ�DFWLYH�XQWLO�WKH\�DUH�WHUPLQDWHG�E\�D�
UHVHW�RSHUDWLRQ�

,Q�WKH�WZR�VLWXDWLRQV�DERYH�� LI�D�UHVHW�RSHUDWLRQ��HLWKHU�KDUGZDUH�UHVHW�RU�VRIWZDUH�UHVHW�FRPPDQG�� LV�QRW�SHU-
IRUPHG��WKH�GHYLFH�ZLOO�QRW�UHWXUQ�WR�5HDG�PRGH�DQG�WKH�V\VWHP�ZLOO�QRW�EH�DEOH�WR�UHDG�DUUD\�GDWD�

AUTOMATIC PROGRAMMING OF  THE MEMORY ARRAY

7KH�GHYLFH�SURYLGHV�WKH�XVHU�WKH�DELOLW\�WR�SURJUDP�WKH�PHPRU\�DUUD\�LQ�%\WH�PRGH�RU�:RUG�PRGH��$V�ORQJ�DV�
WKH�XVHUV�HQWHUV�WKH�FRUUHFW�F\FOH�GH¿QHG�LQ�WKH�7DEOH����LQFOXGLQJ���XQORFN�F\FOHV�DQG�WKH�$�+�SURJUDP�FRP-

PDQG���DQ\�E\WH�RU�ZRUG�GDWD�SURYLGHG�RQ�WKH�GDWD�OLQHV�E\�WKH�V\VWHP�ZLOO�DXWRPDWLFDOO\�EH�SURJUDPPHG�LQWR�WKH�
DUUD\�DW�WKH�VSHFL¿HG�ORFDWLRQ�

$IWHU�WKH�SURJUDP�FRPPDQG�VHTXHQFH�KDV�EHHQ�H[HFXWHG��WKH�LQWHUQDO�ZULWH�VWDWH�PDFKLQH��:60��DXWRPDWLFDOO\�
H[HFXWHV�WKH�DOJRULWKPV�DQG�WLPLQJV�QHFHVVDU\�IRU�SURJUDPPLQJ�DQG�YHUL¿FDWLRQ��ZKLFK�LQFOXGHV�JHQHUDWLQJ�VXLW-
DEOH�SURJUDP�SXOVHV��FKHFNLQJ�FHOO� WKUHVKROG�YROWDJH�PDUJLQV��DQG�UHSHDWLQJ�WKH�SURJUDP�SXOVH� LI�DQ\�FHOOV�GR�
QRW�SDVV�YHUL¿FDWLRQ�RU�KDYH�ORZ�PDUJLQV��7KH�LQWHUQDO�FRQWUROOHU�SURWHFWV�FHOOV�WKDW�GR�SDVV�YHUL¿FDWLRQ�DQG�PDU-
JLQ�WHVWV�IURP�EHLQJ�RYHU�SURJUDPPHG�E\�LQKLELWLQJ�IXUWKHU�SURJUDP�SXOVHV�WR�WKHVH�SDVVLQJ�FHOOV�DV�ZHDNHU�FHOOV�
FRQWLQXH�WR�EH�SURJUDPPHG�

:LWK�WKH�LQWHUQDO�:60�DXWRPDWLFDOO\�FRQWUROOLQJ�WKH�SURJUDPPLQJ�SURFHVV��WKH�XVHU�RQO\�QHHGV�WR�HQWHU�WKH�SUR-

JUDP�FRPPDQG�DQG�GDWD�RQFH�
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COMMAND OPERATIONS (cont'd)

AUTOMATIC PROGRAMMING OF THE MEMORY ARRAY (cont'd)

3URJUDPPLQJ�ZLOO�RQO\�FKDQJH�WKH�ELW�VWDWXV�IURP�����WR�������,W�LV�QRW�SRVVLEOH�WR�FKDQJH�WKH�ELW�VWDWXV�IURP�����WR�

����E\�SURJUDPPLQJ��7KLV�FDQ�RQO\�EH�GRQH�E\�DQ�HUDVH�RSHUDWLRQ���)XUWKHUPRUH��WKH�LQWHUQDO�ZULWH�YHUL¿FDWLRQ�

RQO\�FKHFNV�DQG�GHWHFWV�HUURUV�LQ�FDVHV�ZKHUH�D�����LV�QRW�VXFFHVVIXOO\�SURJUDPPHG�WR�����

$Q\�FRPPDQGV�ZULWWHQ�WR�WKH�GHYLFH�GXULQJ�SURJUDPPLQJ�ZLOO�EH�LJQRUHG�H[FHSW�KDUGZDUH�UHVHW�RU�SURJUDP�VXV-

SHQG���+DUG�ZDUH�UHVHW�ZLOO�WHUPLQDWH�WKH�SURJUDP�RSHUDWLRQ�DIWHU�D�SHULRG�RI�WLPH�QR�PRUH�WKDQ���XV��:KHQ�WKH�

HPEHGGHG�SURJUDP�DOJRULWKP�LV�FRPSOHWH�RU�WKH�SURJUDP�RSHUDWLRQ�LV�WHUPLQDWHG�E\�D�KDUGZDUH�UHVHW��WKH�GH-

YLFH�ZLOO�UHWXUQ�WR�5HDG�PRGH��3URJUDP�VXVSHQG�UHDG\��WKH�GHYLFH�ZLOO�HQWHU�SURJUDP�VXVSHQG�UHDG�PRGH��

$IWHU�WKH�HPEHGGHG�SURJUDP�RSHUDWLRQ�KDV�EHJXQ��WKH�XVHU�FDQ�FKHFN�IRU�FRPSOHWLRQ�E\�UHDGLQJ�WKH�IROORZLQJ�

ELWV�LQ�WKH�VWDWXV�UHJLVWHU�

1RWH��5<�%<��LV�DQ�RSHQ�GUDLQ�RXWSXW�SLQ�DQG�VKRXOG�EH�FRQQHFWHG�WR�9&&�WKURXJK�D�KLJK�YDOXH�SXOO�XS�UHVLVWRU�

ERASING THE MEMORY ARRAY

7KHUH�DUH� WZR� W\SHV�RI�HUDVH�RSHUDWLRQV�SHUIRUPHG�RQ� WKH�PHPRU\�DUUD\����6HFWRU�(UDVH�DQG�&KLS�(UDVH�� � ,Q�

WKH�6HFWRU�(UDVH�RSHUDWLRQ��RQH�RU�PRUH�VHOHFWHG�VHFWRUV�PD\�EH�HUDVHG�VLPXOWDQHRXVO\�� � ,Q� WKH�&KLS�(UDVH�

RSHUDWLRQ��WKH�FRPSOHWH�PHPRU\�DUUD\�LV�HUDVHG�H[FHSW�IRU�DQ\�SURWHFWHG�VHFWRUV���0RUH�GHWDLOV�RI�WKH�SURWHFWHG�

VHFWRUV�DUH�H[SODLQHG�LQ�VHFWLRQ���

SECTOR ERASE

7KH�VHFWRU�HUDVH�RSHUDWLRQ� LV�XVHG�WR�FOHDU�GDWD�ZLWKLQ�D�VHFWRU�E\�UHWXUQLQJ�DOO�RI� LWV�PHPRU\� ORFDWLRQV�WR�WKH�

����VWDWH��,W�UHTXLUHV�VL[�FRPPDQG�F\FOHV�WR�LQLWLDWH�WKH�HUDVH�RSHUDWLRQ��7KH�¿UVW�WZR�F\FOHV�DUH��XQORFN�F\FOHV���

WKH�WKLUG� LV�D�FRQ¿JXUDWLRQ�F\FOH�� WKH�IRXUWK�DQG�¿IWK�DUH�DOVR��XQORFN�F\FOHV���DQG�WKH�VL[WK�F\FOH� LV�WKH�6HFWRU�

(UDVH�FRPPDQG���$IWHU�WKH�VHFWRU�HUDVH�FRPPDQG�VHTXHQFH�KDV�EHHQ�LVVXHG��DQ�LQWHUQDO���XV�WLPH�RXW�FRXQWHU�

LV�VWDUWHG���8QWLO�WKLV�FRXQWHU�UHDFKHV�]HUR��DGGLWLRQDO�VHFWRU�DGGUHVVHV�DQG�6HFWRU�(UDVH�FRPPDQGV�PD\�EH�LV-

VXHG�WKXV�DOORZLQJ�PXOWLSOH�VHFWRUV�WR�EH�VHOHFWHG�DQG�HUDVHG�VLPXOWDQHRXVO\���$IWHU�WKH���XV�WLPH�RXW�FRXQWHU�

KDV�H[SLUHG��QR�QHZ�FRPPDQGV�ZLOO�EH�DFFHSWHG�DQG�WKH�HPEHGGHG�VHFWRU�HUDVH�RSHUDWLRQ�ZLOO�EHJLQ���1RWH�WKDW�

WKH���XV�WLPHU�RXW�FRXQWHU�LV�UHVWDUWHG�DIWHU�HYHU\�HUDVH�FRPPDQG�VHTXHQFH���,I�WKH�XVHU�HQWHUV�DQ\�FRPPDQG�

RWKHU�WKDQ�6HFWRU�(UDVH�RU�(UDVH�6XVSHQG�GXULQJ�WKH�WLPH�RXW�SHULRG��WKH�HUDVH�RSHUDWLRQ�ZLOO�DERUW�DQG�WKH�GH-

YLFH�ZLOO�UHWXUQ�WR�5HDG�PRGH�

$IWHU�WKH�HPEHGGHG�VHFWRU�HUDVH�RSHUDWLRQ�EHJLQV��DOO�FRPPDQGV�H[FHSW�(UDVH�6XVSHQG�ZLOO�EH�LJQRUHG���7KH�

RQO\�ZD\�WR�LQWHUUXSW�WKH�RSHUDWLRQ�LV�ZLWK�DQ�(UDVH�6XVSHQG�FRPPDQG�RU�ZLWK�D�KDUGZDUH�UHVHW���7KH�KDUGZDUH�

UHVHW�ZLOO�FRPSOHWHO\�DERUW�WKH�RSHUDWLRQ�DQG�UHWXUQ�WKH�GHYLFH�WR�5HDG�PRGH�

6WDWXV Q7
*1

Q6
*1

Q5 Q1 RY/BY# (Note)

,Q�SURJUHVV 4�� 7RJJOLQJ 0 0 0

([FHHG�WLPH�OLPLW 4�� 7RJJOLQJ 1 N/A 0
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COMMAND OPERATIONS (cont'd)

SECTOR ERASE (cont'd)

7KH�V\VWHP�FDQ�GHWHUPLQH�WKH�VWDWXV�RI�WKH�HPEHGGHG�VHFWRU�HUDVH�RSHUDWLRQ�E\�WKH�IROORZLQJ�PHWKRGV�

CHIP  ERASE

7KH�&KLS�(UDVH�RSHUDWLRQ�LV�XVHG�HUDVH�DOO�WKH�GDWD�ZLWKLQ�WKH�PHPRU\�DUUD\���$OO�PHPRU\�FHOOV�FRQWDLQLQJ�D�����

ZLOO�EH�UHWXUQHG�WR�WKH�HUDVHG�VWDWH�RI�������7KLV�RSHUDWLRQ�UHTXLUHV���ZULWH�F\FOHV�WR�LQLWLDWH�WKH�DFWLRQ���7KH�¿UVW�

WZR�F\FOHV�DUH��XQORFN��F\FOHV��WKH�WKLUG�LV�D�FRQ¿JXUDWLRQ�F\FOH��WKH�IRXUWK�DQG�¿IWK�DUH�DOVR��XQORFN��F\FOHV��DQG�

WKH�VL[WK�F\FOH�LQLWLDWHV�WKH�FKLS�HUDVH�RSHUDWLRQ��

'XULQJ� WKH�FKLS�HUDVH�RSHUDWLRQ��QR�RWKHU�VRIWZDUH�FRPPDQGV�ZLOO�EH�DFFHSWHG��EXW� LI�D�KDUGZDUH� UHVHW� LV� UH-

FHLYHG�RU�WKH�ZRUNLQJ�YROWDJH�LV�WRR�ORZ��WKDW�FKLS�HUDVH�ZLOO�EH�WHUPLQDWHG��$IWHU�&KLS�(UDVH��WKH�FKLS�ZLOO�DXWR-

PDWLFDOO\�UHWXUQ�WR�5HDG�PRGH�

7KH�V\VWHP�FDQ�GHWHUPLQH�WKH�VWDWXV�RI�WKH�HPEHGGHG�FKLS�HUDVH�RSHUDWLRQ�E\�WKH�IROORZLQJ�PHWKRGV�

���5<�%<��LV�RSHQ�GUDLQ�RXWSXW�SLQ�DQG�VKRXOG�EH�FRQQHFWHG�WR�9&&�WKURXJK�D�KLJK�YDOXH�SXOO�XS�UHVLVWRU�

1RWH�

���7KH�4��VWDWXV�ELW�LV�WKH���XV�WLPH�RXW�LQGLFDWRU��:KHQ�4� ���WKH���XV�WLPH�RXW�FRXQWHU�KDV�QRW�\HW�UHDFKHG�

]HUR�DQG�D�QHZ�6HFWRU�(UDVH�FRPPDQG�PD\�EH�LVVXHG�WR�VSHFLI\�WKH�DGGUHVV�RI�DQRWKHU�VHFWRU�WR�EH�HUDVHG��

:KHQ�4� ���WKH���XV�WLPH�RXW�FRXQWHU�KDV�H[SLUHG�DQG�WKH�6HFWRU�(UDVH�RSHUDWLRQ�KDV�DOUHDG\�EHJXQ���(UDVH�

6XVSHQG�LV�WKH�RQO\�YDOLG�FRPPDQG�WKDW�PD\�EH�LVVXHG�RQFH�WKH�HPEHGGHG�HUDVH�RSHUDWLRQ�LV�XQGHUZD\�

���5<�%<��LV�RSHQ�GUDLQ�RXWSXW�SLQ�DQG�VKRXOG�EH�FRQQHFWHG�WR�9&&�WKURXJK�D�KLJK�YDOXH�SXOO�XS�UHVLVWRU�

���:KHQ�DQ�DWWHPSW�LV�PDGH�WR�HUDVH�RQO\�SURWHFWHG�VHFWRU�V���WKH�HUDVH�RSHUDWLRQ�ZLOO�DERUW�WKXV�SUHYHQWLQJ�DQ\�

GDWD�FKDQJHV� LQ�WKH�SURWHFWHG�VHFWRU�V��� �4��ZLOO�RXWSXW�����DQG�4��ZLOO� WRJJOH�EULHÀ\�����XV�RU� OHVV��EHIRUH�

DERUWLQJ�DQG�UHWXUQLQJ�WKH�GHYLFH�WR�5HDG�PRGH���,I�XQSURWHFWHG�VHFWRUV�DUH�DOVR�VSHFL¿HG��KRZHYHU��WKH\�ZLOO�

EH�HUDVHG�QRUPDOO\�DQG�WKH�SURWHFWHG�VHFWRU�V��ZLOO�UHPDLQ�XQFKDQJHG�

����4��LV�D�ORFDOL]HG�LQGLFDWRU�VKRZLQJ�D�VSHFL¿HG�VHFWRU�LV�XQGHUJRLQJ�HUDVH�RSHUDWLRQ�RU�QRW��4��WRJJOHV�ZKHQ�

XVHU�UHDGV�DW�DGGUHVVHV�ZKHUH�WKH�VHFWRUV�DUH�DFWLYHO\�EHLQJ�HUDVHG��LQ�HUDVH�PRGH��RU�WR�EH�HUDVHG��LQ�HUDVH�

VXVSHQG�PRGH���

6WDWXV Q7 Q6 Q5 Q3
*1

Q2 RY/BY#
*2

7LPH�RXW�SHULRG 0 7RJJOLQJ 0 0 7RJJOLQJ 0

,Q�SURJUHVV 0 7RJJOLQJ 0 1 7RJJOLQJ 0

([FHHGHG�WLPH�OLPLW 0 7RJJOLQJ 1 1 7RJJOLQJ 0

6WDWXV Q7 Q6 Q5 Q2 RY/BY#
*1

,Q�SURJUHVV 0 7RJJOLQJ 0 7RJJOLQJ 0

([FHHG�WLPH�OLPLW 0 7RJJOLQJ 1 7RJJOLQJ 0
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$IWHU�EHJLQQLQJ�D�VHFWRU�HUDVH�RSHUDWLRQ��(UDVH�6XVSHQG�LV�WKH�RQO\�YDOLG�FRPPDQG�WKDW�PD\�EH�LVVXHG��,I�V\V-

WHP�LVVXHV�DQ�(UDVH�6XVSHQG�FRPPDQG�GXULQJ�WKH���XV�WLPH�RXW�SHULRG�IROORZLQJ�D�6HFWRU�(UDVH�FRPPDQG��WKH�

WLPH�RXW�SHULRG�ZLOO�WHUPLQDWH�LPPHGLDWHO\�DQG�WKH�GHYLFH�ZLOO�HQWHU�(UDVH�6XVSHQGHG�5HDG�PRGH���,I�WKH�V\VWHP�

LVVXHV�DQ�(UDVH�6XVSHQG�FRPPDQG�DIWHU�WKH�VHFWRU�HUDVH�RSHUDWLRQ�KDV�DOUHDG\�EHJXQ��WKH�GHYLFH�ZLOO�QRW�HQWHU�

(UDVH�6XVSHQGHG�5HDG�PRGH�XQWLO���XV�WLPH�KDV�HODSVHG���7KH�V\VWHP�FDQ�GHWHUPLQH�LI�WKH�GHYLFH�KDV�HQWHUHG�

WKH�(UDVH�6XVSHQGHG�5HDG�PRGH�WKURXJK�4���4���DQG�5<�%<��

$IWHU�WKH�GHYLFH�KDV�HQWHUHG�(UDVH�6XVSHQGHG�5HDG�PRGH��WKH�V\VWHP�FDQ�UHDG�RU�SURJUDP�DQ\�VHFWRU�V��H[-

FHSW�WKRVH�EHLQJ�HUDVHG�E\�WKH�VXVSHQGHG�HUDVH�RSHUDWLRQ���5HDGLQJ�DQ\�VHFWRU�EHLQJ�HUDVHG�RU�SURJUDPPHG�

ZLOO�UHWXUQ�WKH�FRQWHQWV�RI�WKH�VWDWXV�UHJLVWHU���:KHQHYHU�D�VXVSHQG�FRPPDQG�LV�LVVXHG��XVHU�PXVW�LVVXH�D�UH-

VXPH�FRPPDQG�DQG�FKHFN�4��WRJJOH�ELW�VWDWXV��EHIRUH�LVVXH�DQRWKHU�HUDVH�FRPPDQG��7KH�V\VWHP�FDQ�XVH�WKH�

VWDWXV�UHJLVWHU�ELWV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�WR�GHWHUPLQH�WKH�FXUUHQW�VWDWH�RI�WKH�GHYLFH�

COMMAND OPERATIONS (cont'd)

ERASE SUSPEND/RESUME

:KHQ� WKH�GHYLFH�KDV�VXVSHQGHG�HUDVLQJ��XVHU� FDQ�H[HFXWH� WKH�FRPPDQG�VHWV�H[FHSW� VHFWRU�HUDVH�DQG�FKLS�

HUDVH��VXFK�DV�UHDG�VLOLFRQ�,'��VHFWRU�SURWHFW�YHULI\��SURJUDP��&),�TXHU\�DQG�HUDVH�UHVXPH��

SECTOR ERASE RESUME

7KH� VHFWRU�(UDVH�5HVXPH�FRPPDQG� LV� YDOLG� RQO\�ZKHQ� WKH�GHYLFH� LV� LQ�(UDVH�6XVSHQGHG�5HDG�PRGH��$IWHU�

HUDVH�UHVXPHV��WKH�XVHU�FDQ�LVVXH�DQRWKHU�(DVH�6XVSHQG�FRPPDQG��EXW�WKHUH�VKRXOG�EH�D����XV�LQWHUYDO�EH-

WZHHQ�(DVH�5HVXPH�DQG�WKH�QH[W�(UDVH�6XVSHQG�FRPPDQG�

6WDWXV Q7 Q6 Q5 Q3 Q2 Q1 RY/BY#

(UDVH�VXVSHQG�UHDG�LQ�HUDVH�VXVSHQGHG�VHFWRU 1 1R�WRJJOH 0 N/A WRJJOH N/A 1

(UDVH�VXVSHQG�UHDG�LQ�QRQ�HUDVH�VXVSHQGHG�VHFWRU 'DWD 'DWD 'DWD 'DWD 'DWD 'DWD 1

(UDVH�VXVSHQG�SURJUDP�LQ�QRQ�HUDVH�VXVSHQGHG�VHFWRU 4�� 7RJJOH 0 N/A N/A N/A 0
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$IWHU�EHJLQQLQJ�D�SURJUDP�RSHUDWLRQ��3URJUDP�6XVSHQG�LV�WKH�RQO\�YDOLG�FRPPDQG�WKDW�PD\�EH�LVVXHG���7KH�V\V-

WHP�FDQ�GHWHUPLQH�LI�WKH�GHYLFH�KDV�HQWHUHG�WKH�3URJUDP�6XVSHQGHG�5HDG�PRGH�WKURXJK�4���DQG�5<�%<��

$IWHU�WKH�GHYLFH�KDV�HQWHUHG�3URJUDP�6XVSHQGHG�PRGH��WKH�V\VWHP�FDQ�UHDG�DQ\�VHFWRU�V��H[FHSW�WKRVH�EHLQJ�

SURJUDPG�E\�WKH�VXVSHQGHG�SURJUDP�RSHUDWLRQ���5HDGLQJ�WKH�VHFWRU�EHLQJ�SURJUDP�VXVSHQGHG�LV�LQYDOLG���:KHQ-

HYHU�D�VXVSHQG�FRPPDQG�LV�LVVXHG��XVHU�PXVW�LVVXH�D�UHVXPH�FRPPDQG�DQG�FKHFN�4��WRJJOH�ELW�VWDWXV��EHIRUH�

LVVXH�DQRWKHU�SURJUDP�FRPPDQG��7KH�V\VWHP�FDQ�XVH�WKH�VWDWXV�UHJLVWHU�ELWV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�WR�GH-

WHUPLQH�WKH�FXUUHQW�VWDWH�RI�WKH�GHYLFH�

COMMAND OPERATIONS (cont'd)

PROGRAM SUSPEND/RESUME

:KHQ�WKH�GHYLFH�KDV�3URJUDP�(UDVH�VXVSHQGHG��XVHU�FDQ�H[HFXWH�UHDG�DUUD\��DXWR�VHOHFW��UHDG�&),��UHDG�VHFX-

ULW\�VLOLFRQ�

PROGRAM RESUME

7KH�3URJUDP�5HVXPH�FRPPDQG�LV�YDOLG�RQO\�ZKHQ�WKH�GHYLFH� LV� LQ�3URJUDP�6XVSHQGHG�PRGH��$IWHU�SURJUDP�

UHVXPHV��WKH�XVHU�FDQ�LVVXH�DQRWKHU�3URJUDP�6XVSHQG�FRPPDQG��EXW�WKHUH�VKRXOG�EH�D��XV�LQWHUYDO�EHWZHHQ�

3URJUDP�5HVXPH�DQG�WKH�QH[W�3URJUDP�6XVSHQG�FRPPDQG��

6WDWXV Q7 Q6 Q5 Q3 Q2 Q1 RY/BY#

3URJUDP�VXVSHQG�UHDG�LQ�SURJUDP�VXVSHQGHG�VHFWRU ,QYDOLG 1

3URJUDP�VXVSHQG� UHDG� LQ� QRQ�SURJUDP�VXVSHQGHG�

VHFWRU 'DWD 'DWD 'DWD 'DWD 'DWD 'DWD 1

BUFFER WRITE ABORT

4��LV�WKH�LQGLFDWRU�RI�%XIIHU�:ULWH�$ERUW��:KHQ�4� ���WKH�GHYLFH�ZLOO�DERUW�IURP�EXIIHU�ZULWH�DQG�JR�EDFN�WR�UHDG�

VWDWXV�UHJLVWHU�VKRZQ�DV�IROORZLQJ�WDEOH�

6WDWXV Q7 Q6 Q5 Q3 Q2 Q1 RY/BY#

%XIIHU�:ULWH�%XV\ 4�� 7RJJOH 0 N/A N/A 0 0

%XIIHU�:ULWH�$ERUW 4�� 7RJJOH 0 N/A N/A 1 0

%XIIHU�:ULWH�([FHHGHG�7LPH�/LPLW 4�� 7RJJOH 1 N/A N/A 0 0
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AUTOMATIC SELECT OPERATIONS

:KHQ�WKH�GHYLFH�LV�LQ�5HDG�PRGH��3URJUDP�6XVSHQG�5HDG�PRGH��(UDVH�6XVSHQGHG�5HDG�PRGH��RU�&),�PRGH��

WKH�XVHU�FDQ�LVVXH�WKH�$XWRPDWLF�6HOHFW�FRPPDQG�VKRZQ�LQ�7DEOH����WZR�XQORFN�F\FOHV�IROORZHG�E\�WKH�$XWRPDWLF�

6HOHFW�FRPPDQG���K��WR�HQWHU�$XWRPDWLF�6HOHFW�PRGH��$IWHU�HQWHULQJ�$XWRPDWLF�6HOHFW�PRGH��WKH�XVHU�FDQ�TXHU\�

WKH�0DQXIDFWXUHU�,'��'HYLFH�,'��6HFXULW\�6HFWRU�ORFNHG�VWDWXV��RU�6HFWRU�SURWHFWHG�VWDWXV�PXOWLSOH�WLPHV�ZLWKRXW�

LVVXLQJ�D�QHZ�$XWRPDWLF�6HOHFW�FRPPDQG�

:KLOH�,Q�$XWRPDWLF�6HOHFW�PRGH��LVVXLQJ�D�5HVHW�FRPPDQG��)�K��ZLOO�UHWXUQ�WKH�GHYLFH�WR�5HDG�PRGH��RU�(DVH�

6XVSHQGHG�5HDG�PRGH�LI�(UDVH�6XVSHQG�ZDV�DFWLYH�RU�3URJUDP�6XVSHQG�5HDG�PRGH�LI�3URJUDP�6XVSHQG�ZDV�

DFWLYH��

$QRWKHU�ZD\� WR� HQWHU�$XWRPDWLF�6HOHFW�PRGH� LV� WR� XVH�RQH�RI� WKH�EXV�RSHUDWLRQV� VKRZQ� LQ�7DEOH����%86�

23(5$7,21B����$IWHU�WKH�KLJK�YROWDJH��9KY��LV�UHPRYHG�IURP�WKH�$��SLQ��WKH�GHYLFH�ZLOO�DXWRPDWLFDOO\�UHWXUQ�WR�

5HDG�PRGH�RU�(UDVH�6XVSHQGHG�5HDG�PRGH�

AUTOMATIC SELECT COMMAND SEQUENCE

$XWRPDWLF�6HOHFW�PRGH�LV�XVHG�WR�DFFHVV�WKH�PDQXIDFWXUHU�,'��GHYLFH�,'�DQG�WR�YHULI\�ZKHWKHU�RU�QRW�VHFXUHG�

VLOLFRQ�LV�ORFNHG�DQG�ZKHWKHU�RU�QRW�D�VHFWRU�LV�SURWHFWHG��7KH�DXWRPDWLF�VHOHFW�PRGH�KDV�IRXU�FRPPDQG�F\FOHV��

7KH�¿UVW� WZR�DUH�XQORFN�F\FOHV��DQG� IROORZHG�E\�D�VSHFL¿F�FRPPDQG��7KH�IRXUWK�F\FOH� LV�D�QRUPDO� UHDG�F\FOH��

DQG�XVHU�FDQ�UHDG�DW�DQ\�DGGUHVV�DQ\�QXPEHU�RI�WLPHV�ZLWKRXW�HQWHULQJ�DQRWKHU�FRPPDQG�VHTXHQFH��7KH�5HVHW�

FRPPDQG�LV�QHFHVVDU\�WR�H[LW�WKH�$XWRPDWLF�6HOHFW�PRGH�DQG�EDFN�WR�UHDG�DUUD\���7KH�IROORZLQJ�WDEOH�VKRZV�WKH�

LGHQWL¿FDWLRQ�FRGH�ZLWK�FRUUHVSRQGLQJ�DGGUHVV�

$IWHU�HQWHULQJ�DXWRPDWLF�VHOHFW�PRGH��QR�RWKHU�FRPPDQGV�DUH�DOORZHG�H[FHSW�WKH�UHVHW�FRPPDQG�

Address Data (Hex) Representation 

0DQXIDFWXUHU�,'
:RUG ;�� &�

%\WH ;�� &�

'HYLFH�,'

0;��*$����

���(

:RUG ;����(��) ���(����������  

%\WH ;����&��( ��(������

0;��*$����

129E

:RUG ;����(��) ���(����������  

%\WH ;����&��( ��(������

6HFXUHG�6LOLFRQ

:RUG ;��
�������+��

)DFWRU\�ORFNHG�XQORFNHG
�������/�

%\WH ;��
�������+��

)DFWRU\�ORFNHG�XQORFNHG
�������/�

6HFWRU�3URWHFW�9HULI\
:RUG �6HFWRU�DGGUHVV��;��� 00/01 8QSURWHFWHG�SURWHFWHG

%\WH �6HFWRU�DGGUHVV��;��� 00/01 8QSURWHFWHG�SURWHFWHG

COMMAND OPERATIONS (cont'd)
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READ MANUFACTURER ID OR DEVICE ID

7KH�0DQXIDFWXUHU�,'��LGHQWL¿FDWLRQ��LV�D�XQLTXH�KH[DGHFLPDO�QXPEHU�DVVLJQHG�WR�HDFK�PDQXIDFWXUHU�E\�WKH�-(-

'(&�FRPPLWWHH���(DFK�FRPSDQ\�KDV�LWV�RZQ�PDQXIDFWXUHU�,'��ZKLFK�LV�GLIIHUHQW�IURP�WKH�,'�RI�DOO�RWKHU�FRPSD-

QLHV���7KH�QXPEHU�DVVLJQHG�WR�0DFURQL[�LV�&�K�

$IWHU�HQWHULQJ�$XWRPDWLF�6HOHFW�PRGH��SHUIRUPLQJ�D�UHDG�RSHUDWLRQ�ZLWK�$��	�$��KHOG�/2:�ZLOO�FDXVH�WKH�GHYLFH�

WR�RXWSXW�WKH�0DQXIDFWXUHU�,'�RQ�WKH�'DWD�,�2��4��WR�4���SLQV���

RESET 

,Q�WKH�IROORZLQJ�VLWXDWLRQV��H[HFXWLQJ�UHVHW�FRPPDQG�ZLOO�UHVHW�GHYLFH��EDFN�WR�5HDG�PRGH�

�� $PRQJ�HUDVH�FRPPDQG�VHTXHQFH��EHIRUH�WKH�IXOO�FRPPDQG�VHW�LV�FRPSOHWHG�

�� 6HFWRU�HUDVH�WLPH�RXW�SHULRG

�� (UDVH�IDLO��ZKLOH�4��LV�KLJK�

�� $PRQJ�SURJUDP�FRPPDQG�VHTXHQFH��EHIRUH�WKH�IXOO�FRPPDQG�VHW� LV�FRPSOHWHG��HUDVH�VXVSHQGHG�SURJUDP�

LQFOXGHG�

�� 3URJUDP�IDLO��ZKLOH�4��LV�KLJK��DQG�HUDVH�VXVSHQGHG�SURJUDP�IDLO�LV�LQFOXGHG�

�� $XWR�6HOHFW�PRGH

�� &),�PRGH

:KLOH�GHYLFH�LV�DW�WKH�VWDWXV�RI�SURJUDP�IDLO�RU�HUDVH�IDLO��4��LV�KLJK���XVHU�PXVW�LVVXH�UHVHW�FRPPDQG�WR�UHVHW�

GHYLFH��EDFN�WR�UHDG�DUUD\�PRGH��:KLOH�WKH�GHYLFH�LV�LQ�$XWR�6HOHFW�PRGH�RU�&),�PRGH��XVHU�PXVW�LVVXH�UHVHW�

FRPPDQG�WR�UHVHW�GHYLFH��EDFN�WR�UHDG�DUUD\�PRGH����

:KHQ�WKH�GHYLFH�LV�LQ�WKH�SURJUHVV�RI�SURJUDPPLQJ��QRW�SURJUDP�IDLO��RU�HUDVLQJ��QRW�HUDVH�IDLO���GHYLFH�ZLOO��LJ-

QRUH�UHVHW�FRPPDQG�

COMMAND OPERATIONS (cont'd)
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SECURITY SECTOR FLASH MEMORY REGION

7KH�6HFXULW\�6HFWRU�UHJLRQ�LV�DQ�H[WUD�273�PHPRU\�VSDFH�RI�����ZRUGV�LQ� OHQJWK��7KH�VHFXULW\�VHFWRU�FDQ�EH�

ORFNHG�XSRQ�VKLSSLQJ�IURP�IDFWRU\��RU�LW�FDQ�EH�ORFNHG�E\�FXVWRPHU�DIWHU�VKLSSLQJ��&XVWRPHU�FDQ�LVVXH�6HFXULW\�

6HFWRU�)DFWRU\�3URWHFW�9HULI\�DQG�RU�6HFXULW\�6HFWRU�3URWHFW�9HULI\�WR�TXHU\�WKH�ORFN�VWDWXV�RI�WKH�GHYLFH��

,Q� IDFWRU\�ORFNHG�GHYLFH��VHFXULW\�VHFWRU�UHJLRQ� LV�SURWHFWHG�ZKHQ�VKLSSHG�IURP�IDFWRU\�DQG�WKH�VHFXULW\�VLOLFRQ�

VHFWRU�LQGLFDWRU�ELW�LV�VHW�WR������,Q�FXVWRPHU�ORFNDEOH�GHYLFH��VHFXULW\�VHFWRU�UHJLRQ�LV�XQSURWHFWHG�ZKHQ�VKLSSHG�

IURP�IDFWRU\�DQG�WKH�VHFXULW\�VLOLFRQ�LQGLFDWRU�ELW�LV�VHW�WR������

)DFWRU\�/RFNHG��6HFXULW\�6HFWRU�3URJUDPPHG�DQG�3URWHFWHG�DW�WKH�)DFWRU\

,Q�D�IDFWRU\�ORFNHG�GHYLFH��WKH�6HFXULW\�6HFWRU�LV�SHUPDQHQWO\�ORFNHG�EHIRUH�VKLSSLQJ�IURP�WKH�IDFWRU\���7KH�GH-

YLFH�ZLOO�KDYH�D����E\WH����ZRUG��(61�LQ�WKH�VHFXULW\�UHJLRQ��7KH�(61�RFFXSLHV�DGGUHVVHV������K�WR�����)K�LQ�

E\WH�PRGH�RU������K�WR������K�LQ�ZRUG�PRGH�

6HFXUHG�6LOLFRQ�6HFWRU�

Address Range
Standard Factory Locked

Express Flash

Factory Locked
&XVWRPHU�/RFNDEOH

������K�������K (61
(61�RU�'HWHUPLQHG�E\�

&XVWRPHU 'HWHUPLQHG�E\�&XVWRPHU

������K������)K 8QDYDLODEOH 'HWHUPLQHG�E\�&XVWRPHU

&XVWRPHU�/RFNDEOH��6HFXULW\�6HFWRU�127�3URJUDPPHG�RU�3URWHFWHG�DW�WKH�)DFWRU\

:KHQ�WKH�VHFXULW\�IHDWXUH�LV�QRW�UHTXLUHG��WKH�VHFXULW\�UHJLRQ�FDQ�DFW�DV�DQ�H[WUD�PHPRU\�VSDFH��

6HFXULW\�VLOLFRQ�VHFWRU�FDQ�DOVR�EH�SURWHFWHG�E\�WZR�PHWKRGV��1RWH�WKDW�RQFH�WKH�VHFXULW\�VLOLFRQ�VHFWRU� LV�SUR-

WHFWHG��WKHUH�LV�QR�ZD\�WR�XQSURWHFW�WKH�VHFXULW\�VLOLFRQ�VHFWRU�DQG�WKH�FRQWHQW�RI�LW�FDQ�QR�ORQJHU�EH�DOWHUHG�

$IWHU�WKH�VHFXULW\�VLOLFRQ�LV�ORFNHG�DQG�YHUL¿HG��V\VWHP�PXVW�ZULWH�([LW�6HFXULW\�6HFWRU�5HJLRQ��JR�WKURXJK�D�SRZ-

HU�F\FOH��RU�LVVXH�D�KDUGZDUH�UHVHW�WR�UHWXUQ�WKH�GHYLFH�WR�UHDG�QRUPDO�DUUD\�PRGH�
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7$%/(����&200$1'�'(),1,7,216

:$ �:ULWH�$GGUHVV

:' �:ULWH�'DWD

6$ �6HFWRU�$GGUHVV

1 �:RUG�&RXQW

:%/ �:ULWH�%XIIHU�/RFDWLRQ

,'��,'��,'���5HIHU�WR�7DEOH�����IRU�GHWDLO�,'�RI�HDFK�GHYLFH�

&RPPDQG�
5HDG�

0RGH

5HVHW�

0RGH

$XWRPDWLF�6HOHFW 6HFXULW\�

6HFWRU�

5HJLRQ

([LW�6HFXULW\�

6HFWRU
3URJUDP

6LOLFRQ�,' 'HYLFH�,'
)DFWRU\�3URWHFW�

9HULI\�

6HFWRU�3URWHFW�

9HULI\

:RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH

�VW�%XV�

&\FOH

$GGU $GGU ;;; ��� AAA ��� AAA ��� AAA ��� AAA ��� AAA ��� AAA ��� AAA

'DWD 'DWD )� AA AA AA AA AA AA AA AA AA AA AA AA AA AA

�QG�%XV�

&\FOH

$GGU 2AA ��� 2AA ��� 2AA ��� 2AA ��� 2AA ��� 2AA ��� 2AA ���

'DWD �� �� �� �� �� �� �� �� �� �� �� �� �� ��

�UG�%XV��

&\FOH

$GGU ��� AAA ��� AAA ��� AAA ��� AAA ��� AAA ��� AAA ��� AAA

'DWD 90 90 90 90 90 90 90 90 88 88 90 90 A0 A0

�WK�%XV�

&\FOH

$GGU ;�� ;�� ;�� ;�� ;�� ;��
�6HFWRU�

;��

�6HFWRU�

;��
;;; ;;; $GGU $GGU

'DWD &�K &�K ,'� ,'�
������+��

������/�
00/01 00/01 00 00 'DWD 'DWD

�WK�%XV��

&\FOH

$GGU ;�( ;�&

'DWD ,'� ,'�

�WK�%XV��

&\FOH

$GGU ;�) ;�(

'DWD ,'� ,'�

&RPPDQG�

:ULWH�WR�

%XIIHU�

3URJUDP

:ULWH�WR�

%XIIHU�

3URJUDP�

$ERUW�

5HVHW

:ULWH�WR�

%XIIHU�

3URJUDP�

FRQ¿UP

&KLS�

(UDVH

6HFWRU�

(UDVH
&),�5HDG

3URJUDP�

(UDVH

6XVSHQG

3URJUDP�

(UDVH�

5HVXPH

'HHS�3RZHU�'RZQ

(QWHU ([LW

:RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH :RUG %\WH

�VW�%XV�

&\FOH

$GGU ��� AAA ��� AAA 6$ 6$ ��� AAA ��� AAA �� AA ;;; ;;; ;;; ;;; ��� AAA ;;; ;;;

'DWD AA AA AA AA 29 29 AA AA AA AA 98 98 %� %� �� �� AA AA $% $%

�QG�%XV�

&\FOH

$GGU 2AA ��� 2AA ���   2AA ��� 2AA ��� 2AA ���

'DWD �� �� �� ��   �� �� �� �� �� ��

�UG�%XV��

&\FOH

$GGU 6$ 6$ ��� AAA   ��� AAA ��� AAA ;;; ;;;

'DWD �� �� )� )�   80 80 80 80 %� %�

�WK�%XV�

&\FOH

$GGU 6$ 6$     ��� AAA ��� AAA

'DWD N-1 N-1     AA AA AA AA

�WK�%XV��

&\FOH

$GGU :$ :$   2AA ��� 2AA ���

'DWD :' :'   �� �� �� ��

�WK�%XV��

&\FOH

$GGU :%/ :%/   ��� AAA
6HF�

WRU

6HF�

WRU

'DWD :' :'   10 10 �� ��

1RWHV��

�,W�LV�QRW�UHFRPPHQGHG�WR�DGRSW�DQ\�RWKHU�FRGH�QRW�LQ�WKH�FRPPDQG�GH¿QLWLRQ�WDEOH�ZKLFK�ZLOO�SRWHQWLDOO\�HQWHU�

WKH�KLGGHQ�PRGH�
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7DEOH������&),�PRGH��,GHQWL¿FDWLRQ�'DWD�9DOXHV

�$OO�YDOXHV�LQ�WKHVH�WDEOHV�DUH�LQ�KH[DGHFLPDO�

7DEOH������&),�PRGH��6\VWHP�,QWHUIDFH�'DWD�9DOXHV

COMMON FLASH MEMORY INTERFACE (CFI) MODE

QUERY COMMAND AND COMMAND FLASH MEMORY INTERFACE (CFI) MODE

7KH�GHYLFH� IHDWXUHV�&),�PRGH��+RVW� V\VWHP�FDQ� UHWULHYH� WKH�RSHUDWLQJ� FKDUDFWHULVWLFV�� VWUXFWXUH�DQG� YHQGRU�
VSHFL¿HG� LQIRUPDWLRQ�VXFK�DV� LGHQWLI\LQJ� LQIRUPDWLRQ��PHPRU\�VL]H��E\WH�ZRUG�FRQ¿JXUDWLRQ��RSHUDWLQJ�YROWDJHV�
DQG�WLPLQJ� LQIRUPDWLRQ�RI� WKLV�GHYLFH�E\�&),�PRGH�� ,I� WKH�V\VWHP�ZULWHV�WKH�&),�4XHU\�FRPPDQG����K��� WR�DG-

GUHVV����K���$$K���GHSHQGLQJ�RQ�:RUG�%\WH�PRGH���WKH�GHYLFH�ZLOO�HQWHU�WKH�&),�4XHU\�0RGH��DQ\�WLPH�WKH�GH-

YLFH�LV�UHDG\�WR�UHDG�DUUD\�GDWD��7KH�V\VWHP�FDQ�UHDG�&),�LQIRUPDWLRQ�DW�WKH�DGGUHVVHV�JLYHQ�LQ�7DEOH����

2QFH�XVHU�HQWHUV�&),�TXHU\�PRGH�� XVHU� FDQ� LVVXHUHVHW� FRPPDQG� WR�H[LW�&),�PRGH�DQG� UHWXUQ� WR� UHDG�DUUD\�
PRGH�

Description
Address (h)    

(Word Mode)

Address (h)

(Byte Mode)
Data (h)

9FF�VXSSO\�PLQLPXP�SURJUDP�HUDVH�YROWDJH �% �� 0027

9FF�VXSSO\�PD[LPXP�SURJUDP�HUDVH�YROWDJH �& �� ����

933�VXSSO\�PLQLPXP�SURJUDP�HUDVH�YROWDJH �' �$ 0000

933�VXSSO\�PD[LPXP�SURJUDP�HUDVH�YROWDJH 1E �& 0000

7\SLFDO�WLPHRXW�SHU�VLQJOH�ZRUG�E\WH�ZULWH���
Q
�XV �) �( ����

7\SLFDO�WLPHRXW�IRU�PD[LPXP�VL]H�EXIIHU�ZULWH���
Q
�XV����K��QRW�

VXSSRUW�
20 40 0006

7\SLFDO�WLPHRXW�SHU�LQGLYLGXDO�EORFN�HUDVH���
Q
�PV 21 42 0009

7\SLFDO�WLPHRXW�IRU�IXOO�FKLS�HUDVH���
Q
�PV����K��QRW�VXSSRUW� 22 44 ����

0D[LPXP�WLPHRXW�IRU�ZRUG�E\WH�ZULWH���
Q��
WLPHV�W\SLFDO �� 46 ����

0D[LPXP�WLPHRXW�IRU�EXIIHU�ZULWH���
Q�
�WLPHV�W\SLFDO 24 48 ����

0D[LPXP�WLPHRXW�SHU�LQGLYLGXDO�EORFN�HUDVH���
Q�
�WLPHV�W\SLFDO �� 4A ����

0D[LPXP�WLPHRXW�IRU�FKLS�HUDVH���
Q�
�WLPHV�W\SLFDO����K��QRW�

VXSSRUW�
26 �& 0002

Description
Address (h)    

(Word Mode)

Address (h)

(Byte Mode)
Data (h)

4XHU\�XQLTXH�$6&,,�VWULQJ��45<�

10 20 ����

11 22 ����

12 24 ����

3ULPDU\�YHQGRU�FRPPDQG�VHW�DQG�FRQWURO�LQWHUIDFH�,'�FRGH
�� 26 0002

14 28 0000

$GGUHVV�IRU�SULPDU\�DOJRULWKP�H[WHQGHG�TXHU\�WDEOH�
�� 2A 0040

16 �& 0000

$OWHUQDWH�YHQGRU�FRPPDQG�VHW�DQG�FRQWURO�LQWHUIDFH�,'�FRGH
17 2E 0000

18 �� 0000

$GGUHVV�IRU�DOWHUQDWH�DOJRULWKP�H[WHQGHG�TXHU\�WDEOH�
19 �� 0000

1A �� 0000
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7DEOH������&),�PRGH��'HYLFH�*HRPHWU\�'DWD�9DOXHV

Description
Address (h)    

(Word Mode)

Address (h)

(Byte Mode)
Data (h)

'HYLFH�VL]H� ��
Q
�LQ�QXPEHU�RI�E\WHV���� ���0E���� ���0E� 27 4E

0019/

0018

)ODVK�GHYLFH�LQWHUIDFH�GHVFULSWLRQ���� DV\QFKURQRXV�[��[���
28 �� 0002

29 �� 0000

0D[LPXP�QXPEHU�RI�E\WHV�LQ�EXIIHU�ZULWH� ��
Q�
���K��QRW�VXSSRUW�

2A �� 0006

�% �� 0000

1XPEHU�RI�HUDVH�UHJLRQV�ZLWKLQ�GHYLFH����K�XQLIRUP����K�ERRW� �& �� 0001

,QGH[�IRU�(UDVH�%DQN�$UHD���

>�(��'@� ���RI�VDPH�VL]H�VHFWRUV�LQ�UHJLRQ����

>�����)@� �VHFWRU�VL]H�LQ�PXOWLSOHV�RI����%\WH

���0E ��))������������������

���0E ���)������������������

�' �$ ��[[

2E �& 0000

�) �( 0000

�� 60 0002

,QGH[�IRU�(UDVH�%DQN�$UHD��

�� 62 0000

�� 64 0000

�� 66 0000

�� 68 0000

,QGH[�IRU�(UDVH�%DQN�$UHD��

�� 6A 0000

�� �& 0000

�� 6E 0000

�� 70 0000

,QGH[�IRU�(UDVH�%DQN�$UHD��

�� 72 0000

�$ 74 0000

�% 76 0000

�& 78 0000
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7DEOH������&),�PRGH��3ULPDU\�9HQGRU�6SHFL¿F�([WHQGHG�4XHU\�'DWD�9DOXHV

Description
Address (h)    

(Word Mode)

Address (h)

(Byte Mode)
Data (h)

4XHU\���3ULPDU\�H[WHQGHG�WDEOH��XQLTXH�$6&,,�VWULQJ��35,

40 80 ����

41 82 ����

42 84 0049

0DMRU�YHUVLRQ�QXPEHU��$6&,, �� 86 ����

0LQRU�YHUVLRQ�QXPEHU��$6&,, 44 88 ����

8QORFN�UHFRJQL]HV�DGGUHVV��� �UHFRJQL]H��� �GRQ
W�UHFRJQL]H� �� 8A 0014

(UDVH�VXVSHQG��� �WR�ERWK�UHDG�DQG�SURJUDP� 46 �& 0002

6HFWRU�SURWHFW��1 ���RI�VHFWRUV�JURXS� 47 8E 0001

7HPSRUDU\�VHFWRU�XQSURWHFW��� VXSSRUWHG� 48 90 0000

6HFWRU�SURWHFW�&KLS�XQSURWHFW�VFKHPH 49 92 0008

6LPXOWDQHRXV�5�:�RSHUDWLRQ��� QRW�VXSSRUWHG� 4A 94 0000

%XUVW�PRGH��� QRW�VXSSRUWHG� �% 96 0000

3DJH�PRGH��� QRW�VXSSRUWHG����� ���ZRUG�SDJH����� ���ZRUG�

SDJH�
�& 98 0002

0LQLPXP�$&&�DFFHOHUDWLRQ��VXSSO\��� �QRW�VXSSRUWHG���>'��'�@�

IRU�YROW��>'��'�@�IRU����P9
�' 9A ����

0D[LPXP�$&&�DFFHOHUDWLRQ��VXSSO\��� �QRW�VXSSRUWHG���>'��'�@�

IRU�YROW��>'��'�@�IRU����P9
4E �& ��$�

:3��3URWHFWLRQ

�� 8QLIRUP�VHFWRUV�ERWWRP�:3��SURWHFW

�� 8QLIRUP�VHFWRUV�WRS�:3��SURWHFW

�) 9E
0004/

����

3URJUDP�6XVSHQG��� QRW�VXSSRUW��� VXSSRUW� �� A0 0001
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MX29GA256/257E H/L

MX29GA128/129E H/L

ABSOLUTE MAXIMUM STRESS RATINGS

OPERATING TEMPERATURE AND VOLTAGE

ELECTRICAL CHARACTERISTICS

6XUURXQGLQJ�7HPSHUDWXUH�ZLWK�%LDV ����&�WR������&

6WRUDJH�7HPSHUDWXUH ����&�WR������&

9ROWDJH�5DQJH

9&&�� ����9�WR������9

9,�2 ����9�WR������9

$���:3��$&& ����9�WR�������9

7KH�RWKHU�SLQV� ����9�WR�9FF�����9

2XWSXW�6KRUW�&LUFXLW�&XUUHQW��OHVV�WKDQ�RQH�VHFRQG� ����P$

Commercial (C) Grade 6XUURXQGLQJ�7HPSHUDWXUH��7A � ��&�WR�����&

,QGXVWULDO��,��*UDGH 6XUURXQGLQJ�7HPSHUDWXUH��7A � ����&�WR�����&

VCC 6XSSO\�9ROWDJHV
9&& UDQJH �����9�WR�����9

9,�2�UDQJH �����9�WR�����9
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MX29GA256/257E H/L

MX29GA128/129E H/L

DC CHARACTERISTICS

Symbol Description Min Typ Max Remark

,LON ,QSXW�/HDN  ����X$

,LON� $��/HDN ��X$� $� ����9

,RON 2XWSXW�/HDN ����X$

OFU� 5HDG�&XUUHQW

�P$ ��P$

&(� 9LO��2(� 9LK��

9FF 9FFPD[��

I �0+]��%\WH�0RGH

��P$ ��P$

&(� 9LO��2(� 9LK��

9FF 9FFPD[��

I �0+]��%\WH�0RGH

��P$ ���P$

&(� 9LO��2(� 9LK��

9FF 9FFPD[��

I ��0+]

,LR V,2�QRQ�DFWLYH�FXUUHQW ���P$ ��P$

,FZ :ULWH�&XUUHQW ��P$ ��P$
&(� 9LO��2(� 9LK�

:(� 9LO

,VE 6WDQGE\�&XUUHQW ���X$ ���X$
9FF 9FF�PD[��RWKHU�

SLQ�GLVDEOH

,VEU 5HVHW�&XUUHQW ��X$ ���X$

9FF 9FFPD[��

5(6(7��HQDEOH��

RWKHU�SLQ�GLVDEOH

,VEV 6OHHS�0RGH�&XUUHQW ��X$ ���X$

,GSG 9FF�GHHS�SRZHU�GRZQ�FXUUHQW ��X$

,FS�
$FFHOHUDWHG�3JP�&XUUHQW��:3��$FF�

SLQ�:RUG�%\WH�
�P$ ��P$ &(� 9LO��2(� 9LK

,FS�
$FFHOHUDWHG�3JP�&XUUHQW��9FF�SLQ��

�:RUG�%\WH�
��P$ ��P$ &(� 9LO��2(� 9LK

9LO ,QSXW�/RZ�9ROWDJH -0.1V  ���[9,�2

9LK ,QSXW�+LJK�9ROWDJH ���[9,�2  9,�2����9

9KY
9HU\�+LJK�9ROWDJH�IRU�KDUGZDUH�$XWR�

6HOHFW�$FFHOHUDWHG�3URJUDP
���9 ����9

9RO 2XWSXW�/RZ�9ROWDJH ����9 ,RO ���X$

9RK� 2XSXW�+LJK�9ROWDJH ����[9,�2 ,RK� ����X$

9RK� 2XSXW�+LJK�9ROWDJH 9,�2����9 ,RK� ����X$

9ONR /RZ�9FF�/RFN�RXW�YROWDJH ���9 ���9
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MX29GA256/257E H/L

MX29GA128/129E H/L

SWITCHING TEST CIRCUITS

SWITCHING TEST  WAVEFORMS

7HVW�&RQGLWLRQ�

2XWSXW�/RDG�&DSDFLWDQFH��&/����77/�JDWH����S)���QV�

5LVH�)DOO�7LPHV����QV

,QSXW�SXOVH�OHYHOV�������a�9,�2

,Q�2XW�UHIHUHQFH�OHYHOV���9,�2 / 2

DEVICE UNDER

TEST

CL

3.3V

���.

���.

Test Points

VI/O

VI/O / 2VI/O / 2

0.0V

OUTPUTINPUT
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MX29GA128/129E H/L

AC CHARACTERISTICS-(1)

Symbol Description

29GL256/257E 

�9&& ���9a���9�

29GL256/257E 

�9&& ���9a���9� Unit
0LQ� 7\S� 0D[� 0LQ� 7\S� 0D[�

7DD 9DOLG�GDWD�RXWSXW�DIWHU�DGGUHVV� 100 90 QV

7SD 3DJH�DFFHVV�WLPH �� �� QV

7FH 9DOLG�GDWD�RXWSXW�DIWHU�&(��ORZ 100 90 QV

7RH 9DOLG�GDWD�RXWSXW�DIWHU�2(��ORZ �� �� QV

7GI 'DWD�RXWSXW�ÀRDWLQJ�DIWHU�2(��KLJK 40 40 QV

7RK
2XWSXW�KROG� WLPH� IURP� WKH�HDUOLHVW� ULVLQJ�HGJH�RI�

DGGUHVV�&(���2(�
0  0  QV

7UF 5HDG�SHULRG�WLPH 100 90 QV

7ZF :ULWH�SHULRG�WLPH 100 90 QV

7FZF &RPPDQG�ZULWH�SHULRG�WLPH 100 90 QV

7DV $GGUHVV�VHWXS�WLPH 0 0 QV

7DK $GGUHVV�KROG�WLPH �� �� QV

7GV 'DWD�VHWXS�WLPH �� �� QV

7GK 'DWD�KROG�WLPH 0 0 QV

7YFV 9FF�VHWXS�WLPH ��� ��� XV

7FV &KLS�HQDEOH�6HWXS�WLPH 0 0 QV

7FK &KLS�HQDEOH�KROG�WLPH 0 0 QV

7RHV 2XWSXW�HQDEOH�VHWXS�WLPH 0 0 QV

7RHK 2XWSXW�HQDEOH�KROG�WLPH���

5HDG� 0 0 QV

7RJJOH�	�'DWD��

3ROOLQJ
10 10 QV

7ZV :(��VHWXS�WLPH 0 0 QV

7ZK :(��KROG�WLPH 0 0 QV

7FHSZ &(��SXOVH�ZLGWK �� �� QV

7FHSZK &(��SXOVH�ZLGWK�KLJK �� �� QV

7ZS :(��SXOVH�ZLGWK �� �� QV

7ZSK :(��SXOVH�ZLGWK�KLJK �� �� QV

7EXV\ 3URJUDP�(UDVH�DFWLYH�WLPH�E\�5<�%<� 100 90 QV

7JKZO 5HDG�UHFRYHU�WLPH�EHIRUH�ZULWH 0  0  QV

7JKHO 5HDG�UHFRYHU�WLPH�EHIRUH�ZULWH 0  0  QV

7ZKZK� 3URJUDP�RSHUDWLRQ��%\WH�PRGH� 11 11 XV

7ZKZK� 3URJUDP�RSHUDWLRQ��:RUG�PRGH� 11 11 XV

7ZKZK� $FF�SURJUDP�RSHUDWLRQ��:RUG�%\WH� 11 11 XV

7ZKZK� 6HFWRU�HUDVH�RSHUDWLRQ 0.6 � 0.6 � VHF

7EDO 6HFWRU�DGG�KROG�WLPH �� �� XV

7UGS 5HOHDVH�IURP�GHHS�SRZHU�GRZQ�PRGH 200 200 XV
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MX29GA256/257E H/L

MX29GA128/129E H/L

AC CHARACTERISTICS-(2)

Symbol Description

29GL128/129E 

�9&& ���9a���9� Unit
0LQ� 7\S� 0D[�

7DD 9DOLG�GDWD�RXWSXW�DIWHU�DGGUHVV� 90 QV

7SD 3DJH�DFFHVV�WLPH �� QV

7FH 9DOLG�GDWD�RXWSXW�DIWHU�&(��ORZ 90 QV

7RH 9DOLG�GDWD�RXWSXW�DIWHU�2(��ORZ �� QV

7GI 'DWD�RXWSXW�ÀRDWLQJ�DIWHU�2(��KLJK 40 QV

7RK 2XWSXW�KROG�WLPH�IURP�WKH�HDUOLHVW�ULVLQJ�HGJH�RI�DGGUHVV�&(���2(� 0  QV

7UF 5HDG�SHULRG�WLPH 90 QV

7ZF :ULWH�SHULRG�WLPH 90 QV

7FZF &RPPDQG�ZULWH�SHULRG�WLPH 90 QV

7DV $GGUHVV�VHWXS�WLPH 0 QV

7DK $GGUHVV�KROG�WLPH �� QV

7GV 'DWD�VHWXS�WLPH �� QV

7GK 'DWD�KROG�WLPH 0 QV

7YFV 9FF�VHWXS�WLPH ��� XV

7FV &KLS�HQDEOH�6HWXS�WLPH 0 QV

7FK &KLS�HQDEOH�KROG�WLPH 0 QV

7RHV 2XWSXW�HQDEOH�VHWXS�WLPH 0 QV

7RHK 2XWSXW�HQDEOH�KROG�WLPH���

5HDG� 0 QV

7RJJOH�	�'DWD��3ROOLQJ 10 QV

7ZV :(��VHWXS�WLPH 0 QV

7ZK :(��KROG�WLPH 0 QV

7FHSZ &(��SXOVH�ZLGWK �� QV

7FHSZK &(��SXOVH�ZLGWK�KLJK �� QV

7ZS :(��SXOVH�ZLGWK �� QV

7ZSK :(��SXOVH�ZLGWK�KLJK �� QV

7EXV\ 3URJUDP�(UDVH�DFWLYH�WLPH�E\�5<�%<� 90 QV

7JKZO 5HDG�UHFRYHU�WLPH�EHIRUH�ZULWH 0  QV

7JKHO 5HDG�UHFRYHU�WLPH�EHIRUH�ZULWH 0  QV

7ZKZK� 3URJUDP�RSHUDWLRQ��%\WH�PRGH� 11 XV

7ZKZK� 3URJUDP�RSHUDWLRQ��:RUG�PRGH� 11 XV

7ZKZK� $FF�SURJUDP�RSHUDWLRQ��:RUG�%\WH� 11 XV

7ZKZK� 6HFWRU�HUDVH�RSHUDWLRQ 0.6 � VHF

7EDO 6HFWRU�DGG�KROG�WLPH �� XV

7UGS 5HOHDVH�IURP�GHHS�SRZHU�GRZQ�PRGH 200 XV
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MX29GA128/129E H/L

)LJXUH����&200$1'�:5,7(�23(5$7,21

Addresses

CE#

OE#

WE#

DIN

Tds

Tah

Data

Tdh

Tcs Tch

Tcwc

TwphTwpToes

Tas

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

VA

VA: Valid Address
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MX29GA256/257E H/L

MX29GA128/129E H/L

READ/RESET OPERATION

)LJXUH����5($'�7,0,1*�:$9()2506

Addresses

CE#

OE#

Taa

WE#

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Voh

Vol

HIGH Z HIGH Z
DATA Valid

ToeToeh Tdf

Tce

Trc

Outputs

Toh

ADD Valid
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MX29GA128/129E H/L

)LJXUH����5(6(7���7,0,1*�:$9()250

Trh

Trb1

Trp2

Trp1

Tready2

Tready1

RY/BY#

CE#, OE#

RESET#

Reset Timing NOT during Automatic Algorithms

Reset Timing during Automatic Algorithms

RY/BY#

CE#, OE#

Trb2

WE#

RESET#

AC CHARACTERISTICS

Item Description MIN/MAX Speed Unit

7US� 5(6(7��3XOVH�:LGWK��'XULQJ�$XWRPDWLF�$OJRULWKPV� MIN 10 XV

7US� 5(6(7��3XOVH�:LGWK��127�'XULQJ�$XWRPDWLF�$OJRULWKPV� MIN ��� QV

7UK 5(6(7��+LJK�7LPH�%HIRUH�5HDG MIN 200 QV

7UE� 5<�%<��5HFRYHU\�7LPH��WR�&(���2(��JR�ORZ� MIN 0 QV

7UE� 5<�%<��5HFRYHU\�7LPH��WR�:(��JR�ORZ� MIN �� QV

7UHDG\� 5(6(7��3,1�/RZ��'XULQJ�$XWRPDWLF�$OJRULWKPV��WR�5HDG�RU�:ULWH� 0$; 20 XV

7UHDG\� 5(6(7��3,1�/RZ��127�'XULQJ�$XWRPDWLF�$OJRULWKPV��WR�5HDG�RU�:ULWH� 0$; ��� QV
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ERASE/PROGRAM OPERATION

)LJXUH����$8720$7,&�&+,3�(5$6(�7,0,1*�:$9()250

Twc

Address

OE#

CE#

55h

2AAh 555h

10h

In
Progress Complete

VA VA

Tas Tah

Tghwl

Tch

Twp

Tds Tdh

Twhwh2

Read StatusLast 2 Erase Command Cycle  

Tbusy Trb

Tcs TwphWE#

Data

RY/BY#
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MX29GA128/129E H/L

)LJXUH����$8720$7,&�&+,3�(5$6(�$/*25,7+0�)/2:&+$57

START

Write Data AAH Address 555H

Write Data 55H Address 2AAH

Write Data AAH Address 555H

Write Data 80H Address 555H

YES

NO
Data=FFh ?

Write Data 10H Address 555H

Write Data 55H Address 2AAH

Data# Polling Algorithm or 

Toggle Bit Algorithm

Auto Chip Erase Completed
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MX29GA256/257E H/L

MX29GA128/129E H/L

)LJXUH����$8720$7,&�6(&725�(5$6(�7,0,1*�:$9()250

Twc

Address

OE#

CE#

55h

2AAh Sector
Address 1

Sector
Address 0

30h

In
Progress Complete

VA VA

30h

Sector
Address n

Tas

Tah

Tbal

Tghwl

Tch

Twp

Tds Tdh

Twhwh2

Read Status 

Last 2 Erase Command Cycle

Tbusy
Trb

Tcs Twph
WE#

Data

RY/BY#

30h
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MX29GA128/129E H/L

)LJXUH�����$8720$7,&�6(&725�(5$6(�$/*25,7+0�)/2:&+$57

START

Write Data AAH Address 555H

Write Data 55H Address 2AAH

Write Data AAH Address 555H

Write Data 80H Address 555H

Write Data 30H Sector Address

Write Data 55H Address 2AAH

Data# Polling Algorithm or

Toggle Bit Algorithm

Auto Sector Erase Completed

NOLast Sector

to Erase

YES

YES

NO
Data=FFh
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MX29GA128/129E H/L

)LJXUH����(5$6(�6863(1'�5(680(�)/2:&+$57

START

Write Data B0H

Toggle Bit checking Q6 

not toggled

ERASE SUSPEND

YES

NO

Write Data 30H

Continue Erase

Reading or 

Programming End

Read Array or

Program

Another

Erase Suspend ?
NO

YES

YES

NO

ERASE RESUME
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MX29GA128/129E H/L

)LJXUH����$8720$7,&�352*5$0�7,0,1*�:$9()2506

)LJXUH�����$&&(/(5$7('�352*5$0�7,0,1*�',$*5$0

Address

OE#

CE#

A0h

555h PA

PD Status DOUT

VA VA

Tas Tah

Tghwl

Tch

Twp

Tds Tdh

Twhwh1

Last 2 Read Status CycleLast 2 Program Command Cycle

Tbusy
Trb

Tcs Twph
WE#

Data

RY/BY#

WP#/ACC

250nS 250nS

Vhv
(9.5V ~ 10.5V)

Vil or Vih Vil or Vih
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MX29GA128/129E H/L

)LJXUH�����&(��&21752//('�:5,7(�7,0,1*�:$9()250

Address

OE#

CE#

A0h

555h PA

PD Status DOUT

VA VA

Tas Tah

Tghwl

Tcepw

Tds Tdh

Twhwh1 or Twhwh2

Tbusy

Tcepwh

WE#

Data

RY/BY#

Downloaded from Datasheet.su           



��

P/N:PM1484 REV. 0.02, MAR. 06, 2009

MX29GA256/257E H/L

MX29GA128/129E H/L

)LJXUH�����$8720$7,&�352*5$00,1*�$/*25,7+0�)/2:&+$57

START

Write Data AAH Address 555H 

Write Data 55H Address 2AAH 

Write Program Data/Address

Write Data A0H Address 555H

YES

Read Again Data:

Program Data?

YES

Auto Program Completed

Data# Polling Algorithm or

Toggle Bit Algorithm
next address

Last Word to be

Programed

No

No
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MX29GA128/129E H/L

)LJXUH�����6,/,&21�,'�5($'�7,0,1*�:$9()250

Taa Taa Taa Taa

Tce

Toe

Toh Toh Toh Toh

Tdf

DATA OUT

Manufacturer ID Device ID

Cycle 1

Device ID

Cycle 2

Device ID

Cycle 3

Vhv

Vih

Vil

ADD

A9

ADD

CE#

A1

OE#

WE#

ADD

A0

DATA OUT DATA OUT DATA OUTDATA
Q0-Q15

VCC
3V

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

A2

Disable

Enable
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MX29GA128/129E H/L

WRITE OPERATION STATUS

)LJXUH�����'$7$��32//,1*�7,0,1*�:$9()2506��'85,1*�$8720$7,&�$/*25,7+06�

Tdf

Tce

Tch

Toe

Toeh

Toh

CE#

OE#

WE#

Q7

Q0-Q6

RY/BY#

Tbusy

Status Data Status Data

Status Data Complement True Valid Data

Taa

Trc

Address VAVA

High Z

High Z
Valid DataTrue
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MX29GA256/257E H/L

MX29GA128/129E H/L

)LJXUH�����'$7$��32//,1*�$/*25,7+0

1RWHV�

����)RU�SURJUDPPLQJ��YDOLG�DGGUHVV�PHDQV�SURJUDP�DGGUHVV�

�����)RU�HUDVLQJ��YDOLG�DGGUHVV�PHDQV�HUDVH�VHFWRUV�DGGUHVV�

���4��VKRXOG�EH�UHFKHFNHG�HYHQ�4� ����EHFDXVH�4��PD\�FKDQJH�VLPXOWDQHRXVO\�ZLWK�4��

Read Q7~Q0 at valid address
(Note 1)

Read Q7~Q0 at valid address

Start

Q7 = Data# ?

Q5 = 1 ?

Q7 = Data# ?
(Note 2)

FAIL Pass

No

No

No

Yes

Yes

Yes
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MX29GA256/257E H/L

MX29GA128/129E H/L

)LJXUH�����72**/(�%,7��7,0,1*�:$9()2506��'85,1*�$8720$7,&�$/*25,7+06�

Tdf

Tce

Tch

Toe

Toeh

Taa

Trc

Toh

Address

CE#

OE#

WE#

Q6/Q2

RY/BY#

Tbusy

Valid Status

(first read)

Valid Status

(second read) (stops toggling)

Valid Data

VA VAVA

VA : Valid Address

VA

Valid Data
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MX29GA256/257E H/L

MX29GA128/129E H/L

)LJXUH�����72**/(�%,7�$/*25,7+0

1RWHV�

���5HDG�WRJJOH�ELW�WZLFH�WR�GHWHUPLQH�ZKHWKHU�RU�QRW�LW�LV�WRJJOLQJ�

���5HFKHFN�WRJJOH�ELW�EHFDXVH�LW�PD\�VWRS�WRJJOLQJ�DV�4��FKDQJHV�WR�����

Read Q7-Q0 Twice

Q5 = 1?

Read Q7~Q0 Twice

PGM/ERS fail

Write Reset CMD PGM/ERS Complete

 

 Q6  Toggle ?

 Q6  Toggle ?

NO

(Note 1)

YES

NO

NO

YES

YES

Start
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)LJXUH�����%<7(���7,0,1*�:$9()250�)25�5($'�23(5$7,216��%<7(��VZLWFKLQJ�IURP�E\WH�PRGH�WR�

word mode)

AC CHARACTERISTICS

WORD/BYTE CONFIGURATION (BYTE#)

)LJXUH�����3$*(�5($'�7,0,1*�:$9()250

Tfhqv

Telfh

 DOUT

(Q0-Q7)

 DOUT

(Q0-Q14)

 VA
 DOUT

(Q15)

CE#

OE#

BYTE#

Q0~Q14

Q15/A-1

Amax:A3

(A-1),A0,A1,A2

DATA

CE#/OE#

Note: CE#, OE# are enable.

          Page size is 8 words in 16-bit mode, 16 bytes in 8-bit mode.

          Address are A2~A0 for Word mode, A2~A-1 for Byte mode.

VALID ADD

Data 1 Data 2 Data 3

1'st ADD 2'nd ADD

tpa taa

3'rd ADD

tpa 

Parameter Description
Test 

6HWXS
  All Speed Options Unit

7HOÀ�7HOIK &(��WR�%<7(��IURP�/�+ 0D[� � QV

7ÀT] %<7(��IURP�/�WR�2XWSXW�+L] 0D[� �� QV

7IKTY %<7(��IURP�+�WR�2XWSXW�$FWLYH 0LQ� 90 QV
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)LJXUH�����'((3�32:(5�'2:1�02'(�:$9()250

CEB

WEB

ADD

DATA 

XX

B9

2AA55

tDP

XX (don't care) 

AB

Standby mode

AA 55

Deep power down mode 

tRDP

Standby mode 

ITEM TPY MAX

:(%�KLJK�WR�UHOHDVH�IURP�GHHS�SRZHU�GRZQ�PRGH W5'3 ���XV ���XV

:(%�KLJK�WR�GHHS�SRZHU�GRZQ�PRGH W'3 ��XV ��XV

)LJXUH�����:5,7(�%8))(5�352*5$0�)/2:&+$57

Write CMD: Data=AAh, Addr=555h

Write CMD: Data=55h, Addr=2AAh

Write CMD: Data=25h, Addr=SA

SA: Sector Address of to be Programmed page

Write CMD: Data=PWC, Addr=SA

PWC: Program Word Count

Write CMD:

Data=PGM_data, Addr=PGM_addr

PWC =0?

Write CMD: Data=29h, Addr=SA

Polling Status

Yes

Pass

No

No

Write Buffer Abort

Write reset CMD 

to return to read Mode

PWC=PWC-1 No
Fail

YesWant to Abort ?

Yes

No

No

Yes

Return to read Mode

Write Abort reset CMD 

to return to read Mode

Write a different sector 

address to cause Abort

Yes

AC CHARACTERISTICS
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RECOMMENDED OPERATING CONDITIONS

At Device Power-Up

$&�WLPLQJ�LOOXVWUDWHG�LQ�)LJXUH�$�LV�UHFRPPHQGHG�IRU�WKH�VXSSO\�YROWDJHV�DQG�WKH�FRQWURO�VLJQDOV�DW�GHYLFH�SRZHU�

XS��,I�WKH�WLPLQJ�LQ�WKH�¿JXUH�LV�LJQRUHG��WKH�GHYLFH�PD\�QRW�RSHUDWH�FRUUHFWO\�

)LJXUH�$��$&�7LPLQJ�DW�'HYLFH�3RZHU�8S

Vcc

ADDRESS

CE#

WE#

OE#

DATA

Tvr

Taa
Tr or Tf Tr or Tf

TceTf

Vcc(min)

GND

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Vih

Vil

Voh
High Z

Vol

WP#/ACC

Valid
Ouput

Valid
Address

Tvcs

Tr

ToeTf
Tr

Symbol Parameter 0LQ� 0D[� Unit

7YU 9FF�5LVH�7LPH 20 ������ XV�9

7U ,QSXW�6LJQDO�5LVH�7LPH  20 XV�9

7I ,QSXW�6LJQDO�)DOO�7LPH  20 XV�9

7YFV 9FF�6HWXS�7LPH 200  XV
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LATCH-UP CHARACTERISTICS

ERASE AND PROGRAMMING PERFORMANCE

TSOP PIN CAPACITANCE

1RWHV�

��� 7\SLFDO�SURJUDP�DQG�HUDVH�WLPHV�DVVXPH�WKH�IROORZLQJ�FRQGLWLRQV�����&�����9�9&&��3URJUDPPLQJ�VSHFL¿FD-

WLRQV�DVVXPH�FKHFNERDUG�GDWD�SDWWHUQ�

����0D[LPXP�YDOXHV�DUH�PHDVXUHG�DW�9&&� �����9��ZRUVW�FDVH�WHPSHUDWXUH��0D[LPXP�YDOXHV�DUH�YDOLG�XS�WR�DQG�

LQFOXGLQJ���������SURJUDP�HUDVH�F\FOHV�

����(UDVH�3URJUDP�F\FOHV�FRPSO\�ZLWK�-('(&�-(6'���(�	�$���$�VWDQGDUG�

����([FOXGH���K�SURJUDP�EHIRUH�HUDVH�RSHUDWLRQ�

Parameter Symbol Parameter Description Test Set TYP MAX UNIT

&,1� &RQWURO�3LQ�&DSDFLWDQFH 9,1 � ��� 9 S)

&287 2XWSXW�&DSDFLWDQFH 9287 � ��� 12 S)

&,1 ,QSXW�&DSDFLWDQFH 9,1 � 6 ��� S)

0,1� 0$;�

,QSXW�9ROWDJH�YROWDJH�GLIIHUHQFH�ZLWK�*1'�RQ�:3��$&&��$� -1.0V ����9

,QSXW�9ROWDJH�YROWDJH�GLIIHUHQFH�ZLWK�*1'�RQ�DOO�QRUPDO�SLQV�LQSXW� -1.0V ���9FF

9FF�&XUUHQW ����P$ ����P$

$OO�SLQV�LQFOXGHG�H[FHSW�9FF���7HVW�FRQGLWLRQV��9FF� ����9��RQH�SLQ�SHU�WHVWLQJ

PARAMETER
LIMITS

UNITS
0,1� 7<3����� 0$;�����

&KLS�(UDVH�7LPH
���0E 128 ��� VHF

���0E 64 ��� VHF

6HFWRU�(UDVH�7LPH 0.6 � VHF

&KLS�3URJUDPPLQJ�7LPH�
���0E 100 ��� VHF

���0E �� 180 VHF

:RUG�3URJUDP�7LPH 11 ��� XV

7RWDO�:ULWH�%XIIHU�7LPH 200  XV

$&&�7RWDO�:ULWH�%XIIHU�7LPH 100  XV

(UDVH�3URJUDP�&\FOHV 100,000 &\FOHV
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ORDERING INFORMATION

Please contact Macronix sales for specific information regarding 64-LFBGA/64-FBGA ordering 

LQIRUPDWLRQ�

Downloaded from Datasheet.su           



��

P/N:PM1484 REV. 0.02, MAR. 06, 2009

MX29GA256/257E H/L

MX29GA128/129E H/L

PART NAME DESCRIPTION

Please contact Macronix sales for specific information regarding 64-LFBGA/64-FBGA part name 

GHVFULSWLRQ�
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PACKAGE INFORMATION
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REVISION HISTORY 

5HYLVLRQ�1R�� 'HVFULSWLRQ� 3DJH� 'DWH

����� ���$GGHG�0;��*$���(����(�LQIRUPDWLRQ� $OO� 0$5��������

� ���$GGHG��$GYDQFH�6HFWRU�3URWHFWLRQ��LQIRUPDWLRQ� 3��a��

� ���5HPRYHG��6HFWRU�*URXS�3URWHFW�8QSURWHFWG��LQIRUPDWLRQ

� ���0RGL¿HG�&),�GDWD�DW�DGGUHVV���a����:RUG�PRGH�� 3��

� ���0RGL¿HG�WKH�FKLS�HUDVH�WLPH�IURP����V����0E����V����0E�WR� 3��

� �������V����0E����V����0E

� ���$GGHG�WKH�9&&�UDQJH�GHVFULSWLRQ�RI�0;��*$�������(� 3����������

����� ���&KDQJHG�WLWOH�IURP��$GYDQFHG�,QIRUPDWLRQ��WR��3UHOLPLQDU\�� 3�� 0$5��������

� ���5HPRYHG���0E�LQIRUPDWLRQ�� $OO

� ���$GGHG����&63�'LPHQVLRQV����[��[���PP��3����PP��%�����PP���3�������

  P67

 ���0RGL¿HG�FRQWHQW�HUURU
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MACRONIX INTERNATIONAL CO., LTD.

0DFURQL[�2I¿FHV���7DLZDQ�
 +HDGTXDUWHUV��)$%� 
� 0DFURQL[��,QWHUQDWLRQDO�&R���/WG� 

 16, Li-Hsin Road, Science Park, Hsinchu, 
 Taiwan, R.O.C. 

 Tel: +886-3-5786688 

 Fax: +886-3-5632888

 7DLSHL�2I¿FH
 0DFURQL[��,QWHUQDWLRQDO�&R���/WG�
 19F, 4, Min-Chuan E. Road, Sec. 3, Taipei, 
 Taiwan, R.O.C.
 Tel: +886-2-2509-3300
 Fax: +886-2-2509-2200  

0DFURQL[�2I¿FHV���&KLQD�
 0DFURQL[��+RQJ�.RQJ��&R���/LPLWHG� 

 702-703, 7/F, Building 9, Hong Kong Science Park, 
 5 Science Park West Avenue, Sha Tin, 

 N.T. 

 Tel: +86-852-2607-4289 

 Fax: +86-852-2607-4229

 0DFURQL[��+RQJ�.RQJ��&R���/LPLWHG��
� 6X=KRX�2I¿FH
 No.5, XingHai Rd, SuZhou Industrial Park,

 SuZhou China 215021

 Tel: +86-512-62580888 Ext: 3300

 Fax: +86-512-62586799

 0DFURQL[��+RQJ�.RQJ��&R���/LPLWHG��
� 6KHQ]KHQ�2I¿FH
 Room 1401 & 1404, Blcok A, TianAN Hi-Tech PLAZA Tower, 

 Che Gong Miao, FutianDistrict, Shenzhen PRC 518040

 Tel: +86-755-83433579

 Fax: +86-755-83438078

KWWS�����ZZZ�PDFURQL[�FRP

0$&521,;�,17(51$7,21$/�&2���/7'��UHVHUYHV�WKH�ULJKW�WR�FKDQJH�SURGXFW�DQG�VSHFL¿FDWLRQV�ZLWKRXW�QRWLFH�

0DFURQL[
V�SURGXFWV�DUH�QRW�GHVLJQHG��PDQXIDFWXUHG��RU�LQWHQGHG�IRU�XVH�IRU�DQ\�KLJK�ULVN�DSSOLFDWLRQV�LQ�ZKLFK�

WKH�IDLOXUH�RI�D�VLQJOH�FRPSRQHQW�FRXOG�FDXVH�GHDWK��SHUVRQDO�LQMXU\��VHYHUH�SK\VLFDO�GDPDJH��RU�RWKHU�VXEVWDQ-

WLDO�KDUP�WR�SHUVRQV�RU�SURSHUW\��VXFK�DV� OLIH�VXSSRUW�V\VWHPV��KLJK� WHPSHUDWXUH�DXWRPRWLYH��PHGLFDO��DLUFUDIW�

DQG�PLOLWDU\�DSSOLFDWLRQ��0DFURQL[�DQG�LWV�VXSSOLHUV�ZLOO�QRW�EH�OLDEOH�WR�\RX�DQG�RU�DQ\�WKLUG�SDUW\�IRU�DQ\�FODLPV��

LQMXULHV�RU�GDPDJHV�WKDW�PD\�EH�LQFXUUHG�GXH�WR�XVH�RI�0DFURQL[
V�SURGXFWV�LQ�WKH�SURKLELWHG�DSSOLFDWLRQV�

&RS\ULJKW���0DFURQL[�,QWHUQDWLRQDO�&R��/WG������a������$OO�5LJKWV�5HVHUYHG��0DFURQL[��0;,&��0;,&�/RJR��0;�

/RJR�� �DUH� WUDGHPDUNV�RU� UHJLVWHUHG� WUDGHPDUNV�RI�0DFURQL[� ,QWHUQDWLRQDO�&R���/WG��� �7KH�QDPHV�DQG�EUDQGV�

RI�RWKHU�FRPSDQLHV�DUH�IRU� LGHQWL¿FDWLRQ�SXUSRVHV�RQO\�DQG�PD\�EH�FODLPHG�DV�WKH�SURSHUW\�RI�WKH�UHVSHFWLYH�

FRPSDQLHV�

0DFURQL[�2I¿FHV���-DSDQ�
 0DFURQL[�$VLD�/LPLWHG�
 NKF Bldg. 5F, 1-2 Higashida-cho, 

 Kawasaki-ku Kawasaki-shi, 

 Kanagawa Pref. 210-0005, Japan 

 Tel: +81-44-246-9100 

 Fax: +81-44-246-9105

0DFURQL[�2I¿FHV���.RUHD�
 0DFURQL[�$VLD�/LPLWHG�
 #906, 9F, Kangnam Bldg., 1321-4, Seocho-Dong, Seocho-Ku,

 135-070, Seoul, Korea

 Tel: +82-02-588-6887

 Fax: +82-02-588-6828

0DFURQL[�2I¿FHV���6LQJDSRUH
 0DFURQL[�3WH��/WG��

 1 Marine Parade Central, #11-03 Parkway Centre, 

 Singapore 449408

 Tel: +65-6346-5505

 Fax: +65-6348-8096

0DFURQL[�2I¿FHV���(XURSH
� 0DFURQL[�(XURSH�1�9� 

 Koningin Astridlaan 59, Bus 1 1780 

 Wemmel Belgium 

 Tel: +32-2-456-8020 

 Fax: +32-2-456-8021

0DFURQL[�2I¿FHV���86$�
 0DFURQL[�$PHULFD��,QF�
 680 North McCarthy Blvd. Milpitas, CA 95035, 

 U.S.A.

 Tel: +1-408-262-8887

 Fax: +1-408-262-8810

MX29GA256/257E H/L

MX29GA128/129E H/L
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