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P/N: PM1214

512K-BIT [x 1] CMOS SERIAL FLASH 

FEATURES

GENERAL

����6HULDO�3HULSKHUDO�,QWHUIDFH��63,��FRPSDWLEOH����0RGH���DQG�0RGH��

�����������[���ELW�VWUXFWXUH�

������(TXDO�6HFWRUV�ZLWK��.�E\WH�HDFK

� ��$Q\�6HFWRU�FDQ�EH�HUDVHG�LQGLYLGXDOO\

����6LQJOH�3RZHU�6XSSO\�2SHUDWLRQ

����������WR�����YROW�IRU�UHDG��HUDVH��DQG�SURJUDP�RSHUDWLRQV

����/DWFK�XS�SURWHFWHG�WR����P$�IURP���9�WR�9FF���9

PERFORMANCE

����+LJK�3HUIRUPDQFH

������)DVW�DFFHVV�WLPH����0+]�VHULDO�FORFN����S)����77/�/RDG��DQG���0+]�VHULDO�FORFN����S)����77/�/RDG�

������)DVW�SURJUDP�WLPH�����PV�W\S���DQG��PV�PD[���SDJH������E\WH�SHU�SDJH�

������)DVW�HUDVH�WLPH����PV�W\S���DQG����PV�PD[���VHFWRU���.�E\WH�SHU�VHFWRU�����V�W\S���DQG��V�PD[���FKLS����.E�

����/RZ�3RZHU�&RQVXPSWLRQ

������/RZ�DFWLYH�UHDG�FXUUHQW����P$�PD[���DW���0+]���P$�PD[���DW���0+]�DQG��P$�PD[���DW���0+]

������/RZ�DFWLYH�SURJUDPPLQJ�FXUUHQW����P$��PD[��

������/RZ�DFWLYH�HUDVH�FXUUHQW����P$��PD[��

������/RZ�VWDQGE\�FXUUHQW����X$��PD[��� � � � � � � � � � �

���'HHS�SRZHU�GRZQ�PRGH��X$��W\SLFDO�

����0LQLPXP���������HUDVH�SURJUDP�F\FOHV 

SOFTWARE FEATURES

���,QSXW�'DWD�)RUPDW

��������E\WH�&RPPDQG�FRGH

���%ORFN�/RFN�SURWHFWLRQ

� ��7KH�%3�a%3��VWDWXV�ELW�GH¿QHV�WKH�VL]H�RI� WKH�DUHD�WR�EH�VRIWZDUH�SURWHFWHG�DJDLQVW�3URJUDP�DQG�(UDVH� LQ�

VWUXFWLRQV�

���$XWR�(UDVH�DQG�$XWR�3URJUDP�$OJRULWKP

������$XWRPDWLFDOO\�HUDVHV�DQG�YHUL¿HV�GDWD�DW�VHOHFWHG�VHFWRU

������$XWRPDWLFDOO\�SURJUDPV�DQG�YHUL¿HV�GDWD�DW�VHOHFWHG�SDJH�E\�DQ�LQWHUQDO�DOJRULWKP�WKDW�DXWRPDWLFDOO\�WLPHV�WKH�
SURJUDP�SXOVH�ZLGWKV��$Q\�SDJH�WR�EH�SURJUDPHG�VKRXOG�KDYH�SDJH�LQ�WKH�HUDVHG�VWDWH�¿UVW�

��6WDWXV�5HJLVWHU�)HDWXUH

��(OHFWURQLF�,GHQWL¿FDWLRQ

����-('(&���E\WH�'HYLFH�,'�
� ��5(6�FRPPDQG����E\WH�'HYLFH�,'

HARDWARE FEATURES

���6&/.�,QSXW

�����6HULDO�FORFN�LQSXW

MX25L512
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���6,�,QSXW

������6HULDO�'DWD�,QSXW
���62�2XWSXW

������6HULDO�'DWD�2XWSXW
���:3��SLQ

�����+DUGZDUH�ZULWH�SURWHFWLRQ
���+2/'��SLQ�

�����SDXVH�WKH�FKLS�ZLWKRXW�GLVHOHFWLQJ�WKH�FKLS�
���3$&.$*(

 ����SLQ�623�����PLO�

   ����8621���[�PP�
� ��All Pb-free devices are RoHS Compliant 

GENERAL  DESCRIPTION

0;��/���� LV�D�&026���������ELW�VHULDO�)ODVK�PHPRU\��ZKLFK� LV�FRQ¿JXUHG�DV��������[��� LQWHUQDOO\��0;��/����

IHDWXUHV�D�VHULDO�SHULSKHUDO�LQWHUIDFH�DQG�VRIWZDUH�SURWRFRO�DOORZLQJ�RSHUDWLRQ�RQ�D�VLPSOH���ZLUH�EXV��7KH�WKUHH�EXV�

VLJQDOV�DUH�D�FORFN�LQSXW��6&/.���D�VHULDO�GDWD�LQSXW��6,���DQG�D�VHULDO�GDWD�RXWSXW��62���63,�DFFHVV�WR�WKH�GHYLFH�LV�

HQDEOHG�E\�&6��LQSXW�

0;��/����SURYLGH�VHTXHQWLDO�UHDG�RSHUDWLRQ�RQ�ZKROH�FKLS�

$IWHU�SURJUDP�HUDVH�FRPPDQG�LV�LVVXHG��DXWR�SURJUDP��HUDVH�DOJRULWKPV�ZKLFK�SURJUDP��HUDVH�DQG�YHULI\�WKH�VSHF�

L¿HG�SDJH�RU�VHFWRU�EORFN�ORFDWLRQV�ZLOO�EH�H[HFXWHG��3URJUDP�FRPPDQG�LV�H[HFXWHG�RQ�SDJH������E\WHV��EDVLV��DQG�

HUDVH�FRPPDQG�LV�H[HFXWHV�RQ�FKLS�RU�VHFWRU���.�E\WHV��

7R�SURYLGH�XVHU�ZLWK�HDVH�RI�LQWHUIDFH��D�VWDWXV�UHJLVWHU�LV�LQFOXGHG�WR�LQGLFDWH�WKH�VWDWXV�RI�WKH�FKLS��7KH�VWDWXV�UHDG�

FRPPDQG�FDQ�EH�LVVXHG�WR�GHWHFW�FRPSOHWLRQ�VWDWXV�RI�D�SURJUDP�RU�HUDVH�RSHUDWLRQ�YLD�:,3�ELW�

:KHQ�WKH�GHYLFH�LV�QRW�LQ�RSHUDWLRQ�DQG�&6��LV�KLJK��LW�LV�SXW�LQ�VWDQGE\�PRGH�DQG�GUDZV�OHVV�WKDQ���X$�'&�FXU�

UHQW�

7KH�0;��/����XWLOL]H�0;,&
V�SURSULHWDU\�PHPRU\�FHOO��ZKLFK�UHOLDEO\�VWRUHV�PHPRU\�FRQWHQWV�HYHQ�DIWHU���������

SURJUDP�DQG�HUDVH�F\FOHV�
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PIN CONFIGURATIONS

SYMBOL DESCRIPTION

&6� &KLS�6HOHFW

6, 6HULDO�'DWD�,QSXW

62 6HULDO�'DWD�2XWSXW�

6&/. &ORFN�,QSXW

+2/'� +ROG��WR�SDXVH�WKH�GHYLFH�ZLWKRXW�

GHVHOHFWLQJ�WKH�GHYLFH

:3� :ULWH�3URWHFWLRQ

9&& �����9�3RZHU�6XSSO\

*1' *URXQG

PIN DESCRIPTION

8-PIN SOP (150mil) 

1

2

3

4

CS#

SO

WP#

GND

VCC

HOLD#

SCLK

SI

8

7

6

5

8-LAND USON (2x3mm) 

1

2

3

4

CS#

SO

WP#

GND

8

7

6

5

VCC

HOLD#

SCLK

SI
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BLOCK DIAGRAM

Address

Generator

Memory Array

Page Buffer

Y-Decoder

X
-D

e
c
o
d
e
r

Data

Register

SRAM

Buffer

SI

SCLK Clock Generator

State

Machine

Mode

Logic

Sense

Amplifier

HV

Generator

Output

Buffer

SO

CS#
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DATA PROTECTION

0;��/����LV�GHVLJQHG�WR�RIIHU�SURWHFWLRQ�DJDLQVW�DFFLGHQWDO�HUDVXUH�RU�SURJUDPPLQJ�FDXVHG�E\�VSXULRXV�V\VWHP�

OHYHO�VLJQDOV�WKDW�PD\�H[LVW�GXULQJ�SRZHU�WUDQVLWLRQ��'XULQJ�SRZHU�XS�WKH�GHYLFH�DXWRPDWLFDOO\�UHVHWV�WKH�VWDWH�PD�

FKLQH�LQ�WKH�VWDQGE\�PRGH��,Q�DGGLWLRQ��ZLWK�LWV�FRQWURO�UHJLVWHU�DUFKLWHFWXUH��DOWHUDWLRQ�RI�WKH�PHPRU\�FRQWHQWV�RQO\�

RFFXUV�DIWHU�VXFFHVVIXO�FRPSOHWLRQ�RI�VSHFL¿F�FRPPDQG�VHTXHQFHV��7KH�GHYLFH�DOVR�LQFRUSRUDWHV�VHYHUDO�IHDWXUHV�

WR�SUHYHQW�LQDGYHUWHQW�ZULWH�F\FOHV�UHVXOWLQJ�IURP�9&&�SRZHU�XS�DQG�SRZHU�GRZQ�WUDQVLWLRQ�RU�V\VWHP�QRLVH�

���9DOLG�FRPPDQG�OHQJWK�FKHFNLQJ��7KH�FRPPDQG�OHQJWK�ZLOO�EH�FKHFNHG�ZKHWKHU�LW�LV�DW�E\WH�EDVH�DQG�FRPSOHWHG�

RQ�E\WH�ERXQGDU\�

�� �:ULWH�(QDEOH� �:5(1��FRPPDQG��:5(1�FRPPDQG� LV� UHTXLUHG� WR�VHW� WKH�:ULWH�(QDEOH�/DWFK�ELW� �:(/��EHIRUH�

RWKHU�FRPPDQG�WR�FKDQJH�GDWD��7KH�:(/�ELW�ZLOO�UHWXUQ�WR�UHVHW�VWDJH�XQGHU�IROORZLQJ�VLWXDWLRQ�

� ��3RZHU�XS

� ��:ULWH�'LVDEOH��:5',��FRPPDQG�FRPSOHWLRQ

� ��:ULWH�6WDWXV�5HJLVWHU��:565��FRPPDQG�FRPSOHWLRQ

� ��3DJH�3URJUDP��33��FRPPDQG�FRPSOHWLRQ

� ��6HFWRU�(UDVH��6(��FRPPDQG�FRPSOHWLRQ

� ��%ORFN�(UDVH��%(��FRPPDQG�FRPSOHWLRQ

� ��&KLS�(UDVH��&(��FRPPDQG�FRPSOHWLRQ

���� 6RIWZDUH�3URWHFWLRQ�0RGH��630���E\�XVLQJ�%3��%3��ELWV�WR�VHW�WKH�SDUW�RI�)ODVK�SURWHFWHG�IURP�GDWD�FKDQJH�

���� +DUGZDUH�3URWHFWLRQ�0RGH��+30���E\�XVLQJ�:3��JRLQJ�ORZ�WR�SURWHFW�WKH�%3��%3��ELWV�DQG�65:'�ELW�IURP�GDWD�

FKDQJH�

���� 'HHS�3RZHU�'RZQ�0RGH��%\�HQWHULQJ�GHHS�SRZHU�GRZQ�PRGH�� WKH�ÀDVK�GHYLFH�DOVR� LV�XQGHU�SURWHFWHG� IURP�

ZULWLQJ�DOO�FRPPDQGV�H[FHSW�5HOHDVH�IURP�GHHS�SRZHU�GRZQ�PRGH�FRPPDQG��5'3��DQG�5HDG�(OHFWURQLF�6LJ�

QDWXUH�FRPPDQG��5(6��
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Table 1. Protected Area Sizes

Status bit
Protect level 512b

BP1 BP0

0 0 ���QRQH�� 1RQH�

0 1 ���$OO� $OO

1 0 ���$OO� $OO

1 1 ���$OO�� $OO

HOLD FEATURE

+2/'��SLQ�VLJQDO�JRHV�ORZ�WR�KROG�DQ\�VHULDO�FRPPXQLFDWLRQV�ZLWK�WKH�GHYLFH��7KH�+2/'�IHDWXUH�ZLOO�QRW�VWRS�WKH�

RSHUDWLRQ�RI�ZULWH�VWDWXV�UHJLVWHU��SURJUDPPLQJ��RU�HUDVLQJ�LQ�SURJUHVV��

7KH� RSHUDWLRQ� RI� +2/'� UHTXLUHV� &KLS� 6HOHFW�&6��� NHHSLQJ� ORZ� DQG� VWDUWV� RQ� IDOOLQJ� HGJH� RI� +2/'�� SLQ� VLJQDO�

ZKLOH�6HULDO�&ORFN��6&/.��VLJQDO�LV�EHLQJ�ORZ��LI�6HULDO�&ORFN�VLJQDO�LV�QRW�EHLQJ�ORZ��+2/'�RSHUDWLRQ�ZLOO�QRW�VWDUW�

XQWLO�6HULDO�&ORFN�VLJQDO�EHLQJ� ORZ��� �7KH�+2/'�FRQGLWLRQ�HQGV�RQ�WKH�ULVLQJ�HGJH�RI�+2/'��SLQ�VLJQDO�ZKLOH�6H�

ULDO�&ORFN�6&/.��VLJQDO�LV�EHLQJ�ORZ��LI�6HULDO�&ORFN�VLJQDO�LV�QRW�EHLQJ�ORZ��+2/'�RSHUDWLRQ�ZLOO�QRW�HQG�XQWLO�6HULDO�

&ORFN�EHLQJ�ORZ���VHH�)LJXUH����

7KH�6HULDO�'DWD�2XWSXW��62��LV�KLJK�LPSHGDQFH��ERWK�6HULDO�'DWD�,QSXW��6,��DQG�6HULDO�&ORFN��6&/.��DUH�GRQ
W�FDUH�

GXULQJ�WKH�+2/'�RSHUDWLRQ��,I�&KLS�6HOHFW��&6���GULYHV�KLJK�GXULQJ�+2/'�RSHUDWLRQ��LW�ZLOO�UHVHW�WKH�LQWHUQDO�ORJLF�RI�

WKH�GHYLFH��7R�UH�VWDUW�FRPPXQLFDWLRQ�ZLWK�FKLS��WKH�+2/'��PXVW�EH�DW�KLJK�DQG�&6��PXVW�EH�DW�ORZ�

HOLD#

CS#

SCLK

Hold

Condition

(standard)

Hold

Condition

(non-standard)

Figure 1. Hold Condition Operation 

   Downloaded from Datasheet.su           



7
P/N: PM1214 REV. 1.6, FEB. 17, 2009

MX25L512

Table 2. COMMAND DEFINITION  

����$'' ��+�ZLOO�RXWSXW�WKH�PDQXIDFWXUHU
V�,'�¿UVW�DQG�$'' ��+�ZLOO�RXWSXW�GHYLFH�,'�¿UVW�

����%(�FRPPDQG�PD\�HUDVH�ZKROH����.E�FKLS�

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

COMMAND 

(byte)

WREN (write 

enable)

WRDI (write 

disable)

RDID (read 

LGHQWL¿FDWLRQ�

RDSR (read 

status 

register)

WRSR 

(write status 

register)

READ

(read data)

Fast Read

(fast read 

data)

�VW� ����KH[� ����KH[� �)��KH[� ����KH[� ����KH[� ����KH[� �%��KH[�

�QG� $'� $'�

�UG�  $'� $'�

�WK� $'� $'�

�WK [

$FWLRQ

VHWV�WKH��:(/��

ZULWH�HQDEOH�

ODWFK�ELW

UHVHWV�WKH�

�:(/��ZULWH�

HQDEOH�ODWFK�

ELW

RXWSXWV��

PDQXIDFWXUHU�

,'�DQG���E\WH�

GHYLFH�,'

WR�UHDG�RXW�

WKH�VWDWXV�

UHJLVWHU

WR�ZULWH�QHZ�

YDOXHV�WR�WKH�

VWDWXV�UHJLVWHU

Q�E\WHV�UHDG�

RXW�XQWLO�&6��

JRHV�KLJK

COMMAND 

(byte)

SE(Sector 

Erase)

BE (2)

(Block 

Erase)

CE (Chip 

Erase)

PP(Page 

Program)

DP(Deep 

Power 

Down) 

RDP 

(Release 

from Deep 

Power-

down) 

RES (Read 

Electronic 

ID)

REMS (Read 

Electronic 

Manufacturer 

& Device ID)

�VW� ����KH[�
���RU�'��

�KH[�

���RU�&��

�KH[�
����KH[�� %���KH[� $%��KH[� $%��KH[� ����KH[�

�QG� $'� $'� $'� [ [

�UG� $'� $'� $'�  [ [

�WK� $'� $'� $'� [ $''���

�WK

$FWLRQ

2XWSXW�WKH�

PDQXIDFWXUHU�

,'�DQG�GHYLFH��

,'
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DEVICE OPERATION

��� %HIRUH�D�FRPPDQG�LV�LVVXHG��VWDWXV�UHJLVWHU�VKRXOG�EH�FKHFNHG�WR�HQVXUH�GHYLFH�LV�UHDG\�IRU�WKH�LQWHQGHG�RS�

HUDWLRQ�

��� :KHQ�LQFRUUHFW�FRPPDQG�LV�LQSXWWHG�WR�WKLV�/6,��WKLV�/6,�EHFRPHV�VWDQGE\�PRGH�DQG�NHHSV�WKH�VWDQGE\�PRGH�

XQWLO�QH[W�&6��IDOOLQJ�HGJH��,Q�VWDQGE\�PRGH��62�SLQ�RI�WKLV�/6,�VKRXOG�EH�+LJK�=�

��� :KHQ�FRUUHFW�FRPPDQG�LV�LQSXWWHG�WR�WKLV�/6,��WKLV�/6,�EHFRPHV�DFWLYH�PRGH�DQG�NHHSV�WKH�DFWLYH�PRGH�XQWLO�

QH[W�&6��ULVLQJ�HGJH�

��� ,QSXW�GDWD�LV�ODWFKHG�RQ�WKH�ULVLQJ�HGJH�RI�6HULDO�&ORFN�6&/.��DQG�GDWD�VKLIWV�RXW�RQ�WKH�IDOOLQJ�HGJH�RI�6&/.��

7KH�GLIIHUHQFH�RI�63,�PRGH���DQG�PRGH���LV�VKRZQ�DV�)LJXUH���

Figure 2. SPI Modes Supported

SCLK

MSB

CPHA shift in shift out

SI

0

1

CPOL

0(Serial mode 0)

(Serial mode 3) 1

SO

SCLK

MSB

��� )RU�WKH�IROORZLQJ�LQVWUXFWLRQV��5','��5'65��5($'��)$67B5($'��5(6�DQG�5(06�WKH�VKLIWHG�LQ�LQVWUXFWLRQ�VH�

TXHQFH�LV�IROORZHG�E\�D�GDWD�RXW�VHTXHQFH��$IWHU�DQ\�ELW�RI�GDWD�EHLQJ�VKLIWHG�RXW��WKH�&6��FDQ�EH�KLJK��)RU�WKH�

IROORZLQJ�LQVWUXFWLRQV��:5(1��:5',��:565��6(��%(��&(��33��5'3�DQG�'3�WKH�&6��PXVW�JR�KLJK�H[DFWO\�DW�WKH�

E\WH�ERXQGDU\��RWKHUZLVH��WKH�LQVWUXFWLRQ�ZLOO�EH�UHMHFWHG�DQG�QRW�H[HFXWHG�

��� 'XULQJ�WKH�SURJUHVV�RI�:ULWH�6WDWXV�5HJLVWHU��3URJUDP��(UDVH�RSHUDWLRQ��WR�DFFHVV�WKH�PHPRU\�DUUD\�LV�QHJOHFW�

HG�DQG�QRW�DIIHFW�WKH�FXUUHQW�RSHUDWLRQ�RI�:ULWH�6WDWXV�5HJLVWHU��3URJUDP��(UDVH��

Table 3. Memory Organization 

1RWH�

&32/� LQGLFDWHV�FORFN�SRODULW\�RI�63,�PDVWHU��&32/ �� IRU�6&/.�KLJK�ZKLOH� LGOH��&32/ �� IRU�6&/.� ORZ�ZKLOH�QRW�

WUDQVPLWWLQJ��&3+$�LQGLFDWHV�FORFN�SKDVH��7KH�FRPELQDWLRQ�RI�&32/�ELW�DQG�&3+$�ELW�GHFLGHV�ZKLFK�63,�PRGH�LV�

VXSSRUWHG�

Sector Address Range

�� ��)���K ��))))K

: : :

� ������K ���)))K

2 ������K ���)))K

1 ������K ���)))K

0 ������K ���)))K

   Downloaded from Datasheet.su           



9
P/N: PM1214 REV. 1.6, FEB. 17, 2009

MX25L512

COMMAND DESCRIPTION

(1) Write Enable (WREN)

7KH�:ULWH�(QDEOH��:5(1��LQVWUXFWLRQ�LV�IRU�VHWWLQJ�:ULWH�(QDEOH�/DWFK��:(/��ELW��)RU�WKRVH�LQVWUXFWLRQV�OLNH�33��6(��

%(��&(��DQG�:565��ZKLFK�DUH�LQWHQGHG�WR�FKDQJH�WKH�GHYLFH�FRQWHQW��VKRXOG�EH�VHW�HYHU\�WLPH�DIWHU�WKH�:5(1�LQ�

VWUXFWLRQ�VHWWLQJ�WKH�:(/�ELW��

7KH�VHTXHQFH�RI�LVVXLQJ�:5(1�LQVWUXFWLRQ�LV��&6��JRHV�ORZ�!�VHQGLQJ�:5(1�LQVWUXFWLRQ�FRGH�!�&6��JRHV�KLJK���VHH�

)LJXUH����

(2) Write Disable (WRDI)

7KH�:ULWH�'LVDEOH��:5',��LQVWUXFWLRQ�LV�IRU�UHVHWWLQJ�:ULWH�(QDEOH�/DWFK��:(/��ELW�

7KH�VHTXHQFH�RI�LVVXLQJ�:5',�LQVWUXFWLRQ�LV��&6��JRHV�ORZ�!�VHQGLQJ�:5',�LQVWUXFWLRQ�FRGH�!�&6��JRHV�KLJK���VHH�

)LJXUH����

7KH�:(/�ELW�LV�UHVHW�E\�IROORZLQJ�VLWXDWLRQV�

� ��3RZHU�XS

� ��:ULWH�'LVDEOH��:5',��LQVWUXFWLRQ�FRPSOHWLRQ

� ��:ULWH�6WDWXV�5HJLVWHU��:565��LQVWUXFWLRQ�FRPSOHWLRQ

� ��3DJH�3URJUDP��33��LQVWUXFWLRQ�FRPSOHWLRQ

� ��6HFWRU�(UDVH��6(��LQVWUXFWLRQ�FRPSOHWLRQ

� ��%ORFN�(UDVH��%(��LQVWUXFWLRQ�FRPSOHWLRQ

� ��&KLS�(UDVH��&(��LQVWUXFWLRQ�FRPSOHWLRQ

����5HDG�,GHQWL¿FDWLRQ��5','�

5','�LQVWUXFWLRQ�LV�IRU�UHDGLQJ�WKH�PDQXIDFWXUHU�,'�RI���E\WH�DQG�IROORZHG�E\�'HYLFH�,'�RI���E\WH��7KH�0;,&�0DQX�

IDFWXUHU� ,'� LV�&��KH[��� WKH�PHPRU\� W\SH� ,'� LV����KH[��DV� WKH�¿UVW�E\WH�GHYLFH� ,'��DQG� WKH� LQGLYLGXDO�GHYLFH� ,'�RI�

VHFRQG�E\WH�,'�LV�DV�IROORZLQJV�����KH[��IRU�0;��/����

7KH�VHTXHQFH�RI�LVVXLQJ�5','�LQVWUXFWLRQ�LV��&6��JRHV�ORZ:VHQGLQJ�5','�LQVWUXFWLRQ�FRGH:���ELWV�,'�GDWD�RXW�RQ�

62:WR�HQG�5','�RSHUDWLRQ�FDQ�XVH�&6��WR�KLJK�DW�DQ\�WLPH�GXULQJ�GDWD�RXW���VHH�)LJXUH�����

:KLOH�3URJUDP�(UDVH�RSHUDWLRQ�LV�LQ�SURJUHVV��LW�ZLOO�QRW�GHFRGH�WKH�5','�LQVWUXFWLRQ��VR�WKHUH
V�QR�HIIHFW�RQ�WKH�F\�

FOH�RI�SURJUDP�HUDVH�RSHUDWLRQ�ZKLFK�LV�FXUUHQWO\�LQ�SURJUHVV��:KHQ�&6��JRHV�KLJK��WKH�GHYLFH�LV�DW�VWDQGE\�VWDJH�
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(4) Read Status Register (RDSR)

7KH�5'65�LQVWUXFWLRQ�LV�IRU�UHDGLQJ�6WDWXV�5HJLVWHU�%LWV��7KH�5HDG�6WDWXV�5HJLVWHU�FDQ�EH�UHDG�DW�DQ\�WLPH��HYHQ�LQ�

SURJUDP�HUDVH�ZULWH�VWDWXV�UHJLVWHU�FRQGLWLRQ��DQG�FRQWLQXRXVO\���,W�LV�UHFRPPHQGHG�WR�FKHFN�WKH�:ULWH�LQ�3URJUHVV��:,3��

ELW�EHIRUH�VHQGLQJ�D�QHZ�LQVWUXFWLRQ�ZKHQ�D�SURJUDP��HUDVH��RU�ZULWH�VWDWXV�UHJLVWHU�RSHUDWLRQ�LV�LQ�SURJUHVV��

7KH� VHTXHQFH� RI� LVVXLQJ�5'65� LQVWUXFWLRQ� LV��&6�� JRHV� ORZ:VHQGLQJ�5'65� LQVWUXFWLRQ� FRGH:6WDWXV�5HJLVWHU�

GDWD�RXW�RQ�62��VHH�)LJXUH�����

7KH�GH¿QLWLRQ�RI�WKH�VWDWXV�UHJLVWHU�ELWV�LV�DV�EHORZ��

WIP bit.�7KH�:ULWH�LQ�3URJUHVV��:,3��ELW��D�YRODWLOH�ELW��LQGLFDWHV�ZKHWKHU�WKH�GHYLFH�LV�EXV\�LQ�SURJUDP�HUDVH�ZULWH�

VWDWXV� UHJLVWHU� SURJUHVV��:KHQ�:,3�ELW� VHWV� WR����ZKLFK�PHDQV� WKH�GHYLFH� LV�EXV\� LQ�SURJUDP�HUDVH�ZULWH� VWDWXV�

UHJLVWHU�SURJUHVV���:KHQ�:,3�ELW�VHWV�WR����ZKLFK�PHDQV�WKH�GHYLFH�LV�QRW�LQ�SURJUHVV�RI�SURJUDP�HUDVH�ZULWH�VWDWXV�

UHJLVWHU�F\FOH�

WEL bit. 7KH�:ULWH�(QDEOH�/DWFK��:(/��ELW��D�YRODWLOH�ELW��LQGLFDWHV�ZKHWKHU�WKH�GHYLFH�LV�VHW�WR�LQWHUQDO�ZULWH�HQDEOH�

ODWFK��:KHQ�:(/�ELW�VHWV�WR����ZKLFK�PHDQV�WKH�LQWHUQDO�ZULWH�HQDEOH�ODWFK�LV�VHW��WKH�GHYLFH�FDQ�DFFHSW�SURJUDP�

HUDVH�ZULWH�VWDWXV�UHJLVWHU�LQVWUXFWLRQ��:KHQ�:(/�ELW�VHWV�WR����ZKLFK�PHDQV�QR�LQWHUQDO�ZULWH�HQDEOH�ODWFK��WKH�GH�

YLFH�ZLOO�QRW�DFFHSW�SURJUDP�HUDVH�ZULWH�VWDWXV�UHJLVWHU�LQVWUXFWLRQ�

BP1, BP0 bits.�7KH�%ORFN�3URWHFW��%3���%3���ELWV��QRQ�YRODWLOH�ELWV��LQGLFDWH�WKH�SURWHFWHG�DUHD�DV�GH¿QHG�LQ�WDEOH�

���RI�WKH�GHYLFH�WR�DJDLQVW�WKH�SURJUDP�HUDVH�LQVWUXFWLRQ�ZLWKRXW�KDUGZDUH�SURWHFWLRQ�PRGH�EHLQJ�VHW��7R�ZULWH�WKH�

%ORFN�3URWHFW� �%3���%3���ELWV� UHTXLUHV� WKH�:ULWH�6WDWXV�5HJLVWHU� �:565�� LQVWUXFWLRQ� WR�EH�H[HFXWHG��7KRVH�ELWV�

GH¿QH�WKH�SURWHFWHG�DUHD�RI�WKH�PHPRU\�WR�DJDLQVW�3DJH�3URJUDP��33���6HFWRU�(UDVH��6(���%ORFN�(UDVH��%(��DQG�

&KLS�(UDVH�&(��LQVWUXFWLRQV��RQO\�LI�DOO�%ORFN�3URWHFW�ELWV�VHW�WR����WKH�&(�LQVWUXFWLRQ�FDQ�EH�H[HFXWHG�

SRWD bit. 7KH�6WDWXV�5HJLVWHU�:ULWH�'LVDEOH��65:'��ELW��QRQ�YRODWLOH�ELW��LV�RSHUDWHG�WRJHWKHU�ZLWK�:ULWH�3URWHF�

WLRQ� �:3���SLQ� IRU�SURYLGLQJ�KDUGZDUH�SURWHFWLRQ�PRGH��7KH�KDUGZDUH�SURWHFWLRQ�PRGH�UHTXLUHV�65:'�VHWV� WR���

DQG�:3��SLQ�VLJQDO�LV�ORZ�VWDJH��,Q�WKH�KDUGZDUH�SURWHFWLRQ�PRGH��WKH�:ULWH�6WDWXV�5HJLVWHU��:565��LQVWUXFWLRQ�LV�

QR�ORQJHU�DFFHSWHG�IRU�H[HFXWLRQ�DQG�WKH�65:'�ELW�DQG�%ORFN�3URWHFW�ELWV��%3���%3���DUH�UHDG�RQO\��

1RWH������6HH�WKH�WDEOH��3URWHFWHG�$UHD�6L]HV��

� ���7KH�HQGXUDQFH�F\FOHV�RI�SURWHFW�ELWV�DUH���������F\FOHV��KRZHYHU��WKH�W:�WLPH�RXW�VSHF�RI�SURWHFW�ELWV�LV�

UHOD[HG�DV�W:� �1�[���PV��1�LV�D�PXOWLSOH�RI��������F\FOHV��H[��1� ���IRU��������F\FOHV��DIWHU��������F\FOHV�

RQ�WKRVH�ELWV�

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

65:'��VWDWXV�

UHJLVWHU�ZULWH�

SURWHFW�

0 0 0

BP1 

�OHYHO�RI�

SURWHFWHG�

EORFN�

BP0 

�OHYHO�RI�

SURWHFWHG�

EORFN�

:(/

�ZULWH�HQDEOH�

ODWFK�

:,3

�ZULWH�LQ�

SURJUHVV�ELW�

� VWDWXV�

UHJLVWHU�ZULWH�

GLVDEOH

�QRWH��� �QRWH���

� ZULWH�

HQDEOH

� QRW�ZULWH�

HQDEOH

� ZULWH�

RSHUDWLRQ

� QRW�LQ�ZULWH�

RSHUDWLRQ
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(5) Write Status Register (WRSR)

7KH�:565� LQVWUXFWLRQ� LV� IRU� FKDQJLQJ� WKH� YDOXHV�RI�6WDWXV�5HJLVWHU�%LWV��%HIRUH� VHQGLQJ�:565� LQVWUXFWLRQ�� WKH�

:ULWH�(QDEOH� �:5(1�� LQVWUXFWLRQ�PXVW�EH�GHFRGHG�DQG�H[HFXWHG� WR�VHW� WKH�:ULWH�(QDEOH�/DWFK� �:(/��ELW� LQ�DG�

YDQFH��7KH�:565�LQVWUXFWLRQ�FDQ�FKDQJH�WKH�YDOXH�RI�%ORFN�3URWHFW��%3���%3���ELWV�WR�GH¿QH�WKH�SURWHFWHG�DUHD�

RI�PHPRU\��DV�VKRZQ�LQ�WDEOH�����7KH�:565�DOVR�FDQ�VHW�RU�UHVHW�WKH�6WDWXV�5HJLVWHU�:ULWH�'LVDEOH��65:'��ELW�LQ�

DFFRUGDQFH�ZLWK�:ULWH�3URWHFWLRQ��:3���SLQ�VLJQDO��7KH�:565�LQVWUXFWLRQ�FDQQRW�EH�H[HFXWHG�RQFH�WKH�+DUGZDUH�

3URWHFWHG�0RGH��+30��LV�HQWHUHG�

7KH�VHTXHQFH�RI�LVVXLQJ�:565�LQVWUXFWLRQ�LV��&6��JRHV�ORZ�!�VHQGLQJ�:565�LQVWUXFWLRQ�FRGH�!�6WDWXV�5HJLVWHU�

GDWD�RQ�6,�!�&6��JRHV�KLJK���VHH�)LJXUH����

7KH�:565�LQVWUXFWLRQ�KDV�QR�HIIHFW�RQ�E���E���E���E���E��RI�WKH�VWDWXV�UHJLVWHU�

7KH�&6��PXVW�JR�KLJK�H[DFWO\�DW� WKH�E\WH�ERXQGDU\��RWKHUZLVH�� WKH� LQVWUXFWLRQ�ZLOO�EH�UHMHFWHG�DQG�QRW�H[HFXWHG��

7KH�VHOI�WLPHG�:ULWH�6WDWXV�5HJLVWHU�F\FOH�WLPH��W:��LV�LQLWLDWHG�DV�VRRQ�DV�&KLS�6HOHFW��&6���JRHV�KLJK��7KH�:ULWH�

LQ�3URJUHVV��:,3��ELW�VWLOO�FDQ�EH�FKHFN�RXW�GXULQJ�WKH�:ULWH�6WDWXV�5HJLVWHU�F\FOH�LV�LQ�SURJUHVV���7KH�:,3�VHWV���

GXULQJ�WKH�W:�WLPLQJ��DQG�VHWV���ZKHQ�:ULWH�6WDWXV�5HJLVWHU�&\FOH�LV�FRPSOHWHG��DQG�WKH�:ULWH�(QDEOH�/DWFK��:(/��

ELW�LV�UHVHW�

Table 4. Protection Modes

1RWH��

���$V�GH¿QHG�E\�WKH�YDOXHV�LQ�WKH�%ORFN�3URWHFW��%3���%3���ELWV�RI�WKH�6WDWXV�5HJLVWHU��DV�VKRZQ�LQ�7DEOH���

$V�WKH�WDEOH�DERYH�VKRZLQJ��WKH�VXPPDU\�RI�WKH�6RIWZDUH�3URWHFWHG�0RGH��630��DQG�+DUGZDUH�3URWHFWHG�0RGH��+30���

6RIWZDUH�3URWHFWHG�0RGH��630���

�� :KHQ�65:'�ELW ���QR�PDWWHU�:3��LV�ORZ�RU�KLJK��WKH�:5(1�LQVWUXFWLRQ�PD\�VHW�WKH�:(/�ELW�DQG�FDQ�FKDQJH�

WKH�YDOXHV�RI�65:'��%3���%3��� �7KH�SURWHFWHG�DUHD��ZKLFK� LV�GH¿QHG�E\�%3���%3��� LV�DW�VRIWZDUH�SURWHFWHG�

PRGH��630���

�� :KHQ�65:'�ELW �� DQG�:3�� LV� KLJK�� WKH�:5(1� LQVWUXFWLRQ�PD\� VHW� WKH�:(/� ELW� FDQ� FKDQJH� WKH� YDOXHV� RI�

65:'��%3���%3���7KH�SURWHFWHG�DUHD��ZKLFK�LV�GH¿QHG�E\�%3���%3���LV�DW�VRIWZDUH�SURWHFWHG�PRGH��630�

Mode Status register condition WP# and SRWD bit status Memory

6RIWZDUH�SURWHFWLRQ

PRGH��630�

6WDWXV�UHJLVWHU�FDQ�EH�ZULWWHQ

LQ��:(/�ELW�LV�VHW�WR������DQG

WKH�65:'��%3��%3�

ELWV�FDQ�EH�FKDQJHG

:3� ��DQG�65:'�ELW ���RU

:3� ��DQG�65:'�ELW ���RU

:3� ��DQG�65:' �

�7KH�SURWHFWHG�DUHD�

FDQQRW

EH�SURJUDP�RU�HUDVH�

+DUGZDUH�SURWHFWLRQ

PRGH��+30�

7KH�65:'��%3��%3��RI

VWDWXV�UHJLVWHU�ELWV�FDQQRW�EH

FKDQJHG

:3� ���65:'�ELW �

7KH�SURWHFWHG�DUHD�

FDQQRW

EH�SURJUDP�RU�HUDVH�

   Downloaded from Datasheet.su           



12
P/N: PM1214 REV. 1.6, FEB. 17, 2009

MX25L512

1RWH��,I�65:'�ELW ��EXW�:3��LV�ORZ��LW�LV�LPSRVVLEOH�WR�ZULWH�WKH�6WDWXV�5HJLVWHU�HYHQ�LI�WKH�:(/�ELW�KDV�SUHYLRXVO\�

EHHQ�VHW��,W�LV�UHMHFWHG�WR�ZULWH�WKH�6WDWXV�5HJLVWHU�DQG�QRW�EH�H[HFXWHG�

+DUGZDUH�3URWHFWHG�0RGH��+30��

�� :KHQ�65:'�ELW ���DQG�WKHQ�:3��LV�ORZ��RU�:3��LV�ORZ�EHIRUH�65:'�ELW ����LW�HQWHUV�WKH�KDUGZDUH�SURWHFWHG�

PRGH��+30���7KH�GDWD�RI�WKH�SURWHFWHG�DUHD�LV�SURWHFWHG�E\�VRIWZDUH�SURWHFWHG�PRGH�E\�%3���%3��DQG�KDUG�

ZDUH�SURWHFWHG�PRGH�E\�WKH�:3��WR�DJDLQVW�GDWD�PRGL¿FDWLRQ�

1RWH��WR�H[LW�WKH�KDUGZDUH�SURWHFWHG�PRGH�UHTXLUHV�:3��GULYLQJ�KLJK�RQFH�WKH�KDUGZDUH�SURWHFWHG�PRGH�LV�HQWHUHG��

,I�WKH�:3��SLQ�LV�SHUPDQHQWO\�FRQQHFWHG�WR�KLJK��WKH�KDUGZDUH�SURWHFWHG�PRGH�FDQ�QHYHU�EH�HQWHUHG��RQO\�FDQ�XVH�

VRIWZDUH�SURWHFWHG�PRGH�YLD�%3���%3��

(6) Read Data Bytes (READ)

7KH�UHDG�LQVWUXFWLRQ�LV�IRU�UHDGLQJ�GDWD�RXW��7KH�DGGUHVV�LV�ODWFKHG�RQ�ULVLQJ�HGJH�RI�6&/.��DQG�GDWD�VKLIWV�RXW�RQ�

WKH�IDOOLQJ�HGJH�RI�6&/.�DW�D�PD[LPXP�IUHTXHQF\�I5��7KH�¿UVW�DGGUHVV�E\WH�FDQ�EH�DW�DQ\�ORFDWLRQ��7KH�DGGUHVV�

LV�DXWRPDWLFDOO\�LQFUHDVHG�WR�WKH�QH[W�KLJKHU�DGGUHVV�DIWHU�HDFK�E\WH�GDWD�LV�VKLIWHG�RXW��VR�WKH�ZKROH�PHPRU\�FDQ�

EH�UHDG�RXW�DW�D�VLQJOH�5($'�LQVWUXFWLRQ��7KH�DGGUHVV�FRXQWHU�UROOV�RYHU�WR���ZKHQ�WKH�KLJKHVW�DGGUHVV�KDV�EHHQ�

UHDFKHG�

7KH�VHTXHQFH�RI�LVVXLQJ�5($'�LQVWUXFWLRQ�LV��&6��JRHV�ORZ:�VHQGLQJ�5($'�LQVWUXFWLRQ�FRGH:���E\WH�DGGUHVV�RQ�

6,:�GDWD�RXW�RQ�62:�WR�HQG�5($'�RSHUDWLRQ�FDQ�XVH�&6��WR�KLJK�DW�DQ\�WLPH�GXULQJ�GDWD�RXW���VHH�)LJXUH�����

(7) Read Data Bytes at Higher Speed (FAST_READ)

7KH�)$67B5($'� LQVWUXFWLRQ� LV� IRU�TXLFNO\� UHDGLQJ�GDWD�RXW��7KH�DGGUHVV� LV� ODWFKHG�RQ�ULVLQJ�HGJH�RI�6&/.��DQG�

GDWD�RI�HDFK�ELW�VKLIWV�RXW�RQ�WKH�IDOOLQJ�HGJH�RI�6&/.�DW�D�PD[LPXP�IUHTXHQF\�I&��7KH�¿UVW�DGGUHVV�E\WH�FDQ�EH�DW�

DQ\�ORFDWLRQ��7KH�DGGUHVV�LV�DXWRPDWLFDOO\�LQFUHDVHG�WR�WKH�QH[W�KLJKHU�DGGUHVV�DIWHU�HDFK�E\WH�GDWD�LV�VKLIWHG�RXW��

VR�WKH�ZKROH�PHPRU\�FDQ�EH�UHDG�RXW�DW�D�VLQJOH�)$67B5($'�LQVWUXFWLRQ��7KH�DGGUHVV�FRXQWHU�UROOV�RYHU�WR���ZKHQ�

WKH�KLJKHVW�DGGUHVV�KDV�EHHQ�UHDFKHG�

7KH� VHTXHQFH� RI� LVVXLQJ� )$67B5($'� LQVWUXFWLRQ� LV�� &6�� JRHV� ORZ:� VHQGLQJ� )$67B5($'� LQVWUXFWLRQ� FRGH:�

��E\WH�DGGUHVV�RQ�6,:���GXPP\�E\WH�DGGUHVV�RQ�6,:GDWD�RXW�RQ�62:� WR�HQG�)$67B5($'�RSHUDWLRQ�FDQ�XVH�

&6��WR�KLJK�DW�DQ\�WLPH�GXULQJ�GDWD�RXW���VHH�)LJXUH�����

:KLOH�3URJUDP�(UDVH�:ULWH�6WDWXV�5HJLVWHU�F\FOH�LV�LQ�SURJUHVV��)$67B5($'�LQVWUXFWLRQ�LV�UHMHFWHG�ZLWKRXW�DQ\�LP�

SDFW�RQ�WKH�3URJUDP�(UDVH�:ULWH�6WDWXV�5HJLVWHU�FXUUHQW�F\FOH�

(8) Sector Erase (SE)

7KH�6HFWRU�(UDVH��6(��LQVWUXFWLRQ�LV�IRU�HUDVLQJ�WKH�GDWD�RI�WKH�FKRVHQ�VHFWRU�WR�EH�������$�:ULWH�(QDEOH��:5(1��LQ�

VWUXFWLRQ�PXVW�H[HFXWH�WR�VHW�WKH�:ULWH�(QDEOH�/DWFK��:(/��ELW�EHIRUH�VHQGLQJ�WKH�6HFWRU�(UDVH��6(����$Q\�DGGUHVV�

RI�WKH�VHFWRU��VHH�WDEOH����LV�D�YDOLG�DGGUHVV�IRU�6HFWRU�(UDVH��6(��LQVWUXFWLRQ���7KH�&6��PXVW�JR�KLJK�H[DFWO\�DW�WKH�

E\WH�ERXQGDU\��WKH�ODWHVW�HLJKWK�RI�DGGUHVV�E\WH�EHHQ�ODWFKHG�LQ���RWKHUZLVH��WKH�LQVWUXFWLRQ�ZLOO�EH�UHMHFWHG�DQG�QRW�

H[HFXWHG�

$GGUHVV�ELWV�>$P�$��@��$P�LV�WKH�PRVW�VLJQL¿FDQW�DGGUHVV��VHOHFW�WKH�VHFWRU�DGGUHVV�

7KH�VHTXHQFH�RI�LVVXLQJ�6(�LQVWUXFWLRQ�LV��&6��JRHV�ORZ�:�VHQGLQJ�6(�LQVWUXFWLRQ�FRGH:���E\WH�DGGUHVV�RQ�6,�:�

&6��JRHV�KLJK���VHH�)LJXUH����
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7KH�VHOI�WLPHG�6HFWRU�(UDVH�&\FOH� WLPH��W6(�� LV� LQLWLDWHG�DV�VRRQ�DV�&KLS�6HOHFW� �&6���JRHV�KLJK�� �7KH�:ULWH� LQ�

3URJUHVV��:,3��ELW�VWLOO�FDQ�EH�FKHFN�RXW�GXULQJ�WKH�6HFWRU�(UDVH�F\FOH�LV�LQ�SURJUHVV���7KH�:,3�VHWV���GXULQJ�WKH�

W6(�WLPLQJ��DQG�VHWV���ZKHQ�6HFWRU�(UDVH�&\FOH�LV�FRPSOHWHG��DQG�WKH�:ULWH�(QDEOH�/DWFK��:(/��ELW�LV�UHVHW��,I�WKH�

SDJH�LV�SURWHFWHG�E\�%3���%3��ELWV��WKH�6HFWRU�(UDVH��6(��LQVWUXFWLRQ�ZLOO�QRW�EH�H[HFXWHG�RQ�WKH�SDJH�

(9) Block Erase (BE)

7KH�%ORFN�(UDVH��%(��LQVWUXFWLRQ�LV�IRU�HUDVLQJ�WKH�GDWD�RI�WKH�FKRVHQ�EORFN�WR�EH�������$�:ULWH�(QDEOH��:5(1��LQ�

VWUXFWLRQ�PXVW�H[HFXWH�WR�VHW�WKH�:ULWH�(QDEOH�/DWFK��:(/��ELW�EHIRUH�VHQGLQJ�WKH�%ORFN�(UDVH��%(����$Q\�DGGUHVV�

RI�WKH�EORFN��VHH�WDEOH����LV�D�YDOLG�DGGUHVV�IRU�%ORFN�(UDVH��%(��LQVWUXFWLRQ���7KH�&6��PXVW�JR�KLJK�H[DFWO\�DW�WKH�

E\WH�ERXQGDU\��WKH�ODWHVW�HLJKWK�RI�DGGUHVV�E\WH�EHHQ�ODWFKHG�LQ���RWKHUZLVH��WKH�LQVWUXFWLRQ�ZLOO�EH�UHMHFWHG�DQG�QRW�

H[HFXWHG�

7KH�VHTXHQFH�RI�LVVXLQJ�%(�LQVWUXFWLRQ�LV��&6��JRHV�ORZ�:�VHQGLQJ�%(�LQVWUXFWLRQ�FRGH:���E\WH�DGGUHVV�RQ�6,�:�

&6��JRHV�KLJK���VHH�)LJXUH����

7KH�VHOI�WLPHG�%ORFN�(UDVH�&\FOH� WLPH� �W%(�� LV� LQLWLDWHG�DV� VRRQ�DV�&KLS�6HOHFW� �&6���JRHV�KLJK�� �7KH�:ULWH� LQ�

3URJUHVV��:,3��ELW�VWLOO�FDQ�EH�FKHFN�RXW�GXULQJ�WKH�6HFWRU�(UDVH�F\FOH�LV�LQ�SURJUHVV���7KH�:,3�VHWV���GXULQJ�WKH�

W%(�WLPLQJ��DQG�VHWV���ZKHQ�6HFWRU�(UDVH�&\FOH�LV�FRPSOHWHG��DQG�WKH�:ULWH�(QDEOH�/DWFK��:(/��ELW�LV�UHVHW��,I�WKH�

SDJH�LV�SURWHFWHG�E\�%3���%3��ELWV��WKH�%ORFN�(UDVH��%(��LQVWUXFWLRQ�ZLOO�QRW�EH�H[HFXWHG�RQ�WKH�SDJH�

(10) Chip Erase (CE)

7KH�&KLS�(UDVH��&(��LQVWUXFWLRQ�LV�IRU�HUDVLQJ�WKH�GDWD�RI�WKH�ZKROH�FKLS�WR�EH������$�:ULWH�(QDEOH��:5(1��LQVWUXF�

WLRQ�PXVW�H[HFXWH�WR�VHW�WKH�:ULWH�(QDEOH�/DWFK��:(/��ELW�EHIRUH�VHQGLQJ�WKH�&KLS�(UDVH��&(����$Q\�DGGUHVV�RI�WKH�

VHFWRU��VHH�WDEOH����LV�D�YDOLG�DGGUHVV�IRU�&KLS�(UDVH��&(��LQVWUXFWLRQ���7KH�&6��PXVW�JR�KLJK�H[DFWO\�DW�WKH�E\WH�

ERXQGDU\��WKH�ODWHVW�HLJKWK�RI�DGGUHVV�E\WH�EHHQ�ODWFKHG�LQ���RWKHUZLVH��WKH�LQVWUXFWLRQ�ZLOO�EH�UHMHFWHG�DQG�QRW�H[�

HFXWHG�

7KH�VHTXHQFH�RI� LVVXLQJ�&(� LQVWUXFWLRQ� LV��&6��JRHV� ORZ:�VHQGLQJ�&(� LQVWUXFWLRQ�FRGH:�&6��JRHV�KLJK�� �VHH�

)LJXUH����

7KH� VHOI�WLPHG�&KLS�(UDVH�&\FOH� WLPH� �W&(�� LV� LQLWLDWHG� DV� VRRQ� DV�&KLS�6HOHFW� �&6��� JRHV� KLJK�� �7KH�:ULWH� LQ�

3URJUHVV��:,3��ELW�VWLOO�FDQ�EH�FKHFN�RXW�GXULQJ�WKH�&KLS�(UDVH�F\FOH�LV�LQ�SURJUHVV���7KH�:,3�VHWV���GXULQJ�WKH�W&(�

WLPLQJ��DQG�VHWV���ZKHQ�&KLS�(UDVH�&\FOH�LV�FRPSOHWHG��DQG�WKH�:ULWH�(QDEOH�/DWFK��:(/��ELW�LV�UHVHW��,I�WKH�FKLS�

LV�SURWHFWHG�E\���%3���%3��ELWV��WKH�&KLS�(UDVH��&(��LQVWUXFWLRQ�ZLOO�QRW�EH�H[HFXWHG��,W�ZLOO�EH�RQO\�H[HFXWHG�ZKHQ�

%3���%3��DOO�VHW�WR�����

(11) Page Program (PP)

7KH�3DJH�3URJUDP��33��LQVWUXFWLRQ�LV�IRU�SURJUDPPLQJ�WKH�PHPRU\�WR�EH������$�:ULWH�(QDEOH��:5(1��LQVWUXFWLRQ�

PXVW�H[HFXWH�WR�VHW�WKH�:ULWH�(QDEOH�/DWFK��:(/��ELW�EHIRUH�VHQGLQJ�WKH�3DJH�3URJUDP��33����,I�WKH�HLJKW�OHDVW�VLJ�

QL¿FDQW�DGGUHVV�ELWV��$��$���DUH�QRW�DOO����DOO�WUDQVPLWWHG�GDWD�ZKLFK�JRHV�EH\RQG�WKH�HQG�RI�WKH�FXUUHQW�SDJH�DUH�

SURJUDPPHG�IURP�WKH�VWDUW�DGGUHVV�LI�WKH�VDPH�SDJH��IURP�WKH�DGGUHVV�ZKRVH���OHDVW�VLJQL¿FDQW�DGGUHVV�ELWV��$��

$���DUH�DOO������7KH�&6��PXVW�NHHS�GXULQJ�WKH�ZKROH�3DJH�3URJUDP�F\FOH���7KH�&6��PXVW�JR�KLJK�H[DFWO\�DW�WKH�

E\WH�ERXQGDU\��WKH�ODWHVW�HLJKWK�RI�DGGUHVV�E\WH�EHHQ�ODWFKHG�LQ���RWKHUZLVH��WKH�LQVWUXFWLRQ�ZLOO�EH�UHMHFWHG�DQG�QRW�

H[HFXWHG���,I�PRUH�WKDQ�����E\WHV�DUH�VHQW�WR�WKH�GHYLFH��WKH�GDWD�RI�WKH�ODVW�����E\WH�LV�SURJUDPPHG�DW�WKH�UHTXHVW�

SDJH�DQG�SUHYLRXV�GDWD�ZLOO�EH�GLVUHJDUGHG���,I�OHVV�WKDQ�����E\WHV�DUH�VHQW�WR�WKH�GHYLFH��WKH�GDWD�LV�SURJUDPPHG�

DW�WKH�UHTXHVW�DGGUHVV�RI�WKH�SDJH�ZLWKRXW�HIIHFW�RQ�RWKHU�DGGUHVV�RI�WKH�VDPH�SDJH�

7KH�VHTXHQFH�RI�LVVXLQJ�33�LQVWUXFWLRQ�LV��&6��JRHV�ORZ:�VHQGLQJ�33�LQVWUXFWLRQ�FRGH:���E\WH�DGGUHVV�RQ�6,:�
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(12) Deep Power-down (DP)

7KH�'HHS�3RZHU�GRZQ��'3��LQVWUXFWLRQ�LV�IRU�VHWWLQJ�WKH�GHYLFH�RQ�WKH�PLQLPL]LQJ�WKH�SRZHU�FRQVXPSWLRQ��WR�HQWHU�

LQJ�WKH�'HHS�3RZHU�GRZQ�PRGH���WKH�VWDQGE\�FXUUHQW�LV�UHGXFHG�IURP�,6%��WR�,6%����7KH�'HHS�3RZHU�GRZQ�PRGH�

UHTXLUHV�WKH�'HHS�3RZHU�GRZQ��'3��LQVWUXFWLRQ�WR�HQWHU��GXULQJ�WKH�'HHS�3RZHU�GRZQ�PRGH��WKH�GHYLFH�LV�QRW�DF�

WLYH�DQG�DOO�:ULWH�3URJUDP�(UDVH�LQVWUXFWLRQ�DUH�LJQRUHG���:KHQ�&6��JRHV�KLJK��LW
V�RQO\�LQ�VWDQGE\�PRGH�QRW�GHHS�

SRZHU�GRZQ�PRGH���,W
V�GLIIHUHQW�IURP�6WDQGE\�PRGH��

7KH�VHTXHQFH�RI�LVVXLQJ�'3�LQVWUXFWLRQ�LV��&6��JRHV�ORZ:�VHQGLQJ�'3�LQVWUXFWLRQ�FRGH:�&6��JRHV�KLJK���VHH�)LJ�

XUH����

2QFH�WKH�'3�LQVWUXFWLRQ�LV�VHW��DOO�LQVWUXFWLRQ�ZLOO�EH�LJQRUHG�H[FHSW�WKH�5HOHDVH�IURP�'HHS�3RZHU�GRZQ�PRGH��5'3��

DQG�5HDG�(OHFWURQLF�6LJQDWXUH� �5(6�� LQVWUXFWLRQ�� �5(6� LQVWUXFWLRQ� WR�DOORZ� WKH� ,'�EHHQ� UHDG�RXW���:KHQ�3RZHU�

GRZQ��WKH�GHHS�SRZHU�GRZQ�PRGH�DXWRPDWLFDOO\�VWRSV��DQG�ZKHQ�SRZHU�XS��WKH�GHYLFH�DXWRPDWLFDOO\�LV�LQ�VWDQGE\�

PRGH��)RU�5'3�LQVWUXFWLRQ�WKH�&6��PXVW�JR�KLJK�H[DFWO\�DW� WKH�E\WH�ERXQGDU\��WKH� ODWHVW�HLJKWK�ELW�RI� LQVWUXFWLRQ�

FRGH�EHHQ�ODWFKHG�LQ���RWKHUZLVH��WKH�LQVWUXFWLRQ�ZLOO�QRW�H[HFXWHG��$V�VRRQ�DV�&KLS�6HOHFW��&6���JRHV�KLJK��D�GHOD\�

RI�W'3�LV�UHTXLUHG�EHIRUH�HQWHULQJ�WKH�'HHS�3RZHU�GRZQ�PRGH�DQG�UHGXFLQJ�WKH�FXUUHQW�WR�,6%��

(13) Release from Deep Power-down (RDP), Read Electronic Signature (RES) 

7KH�5HOHDVH�IURP�'HHS�3RZHU�GRZQ��5'3��LQVWUXFWLRQ�LV�WHUPLQDWHG�E\�GULYLQJ�&KLS�6HOHFW��&6���+LJK��:KHQ�&KLS�

6HOHFW��&6���LV�GULYHQ�+LJK��WKH�GHYLFH�LV�SXW�LQ�WKH�6WDQG�E\�3RZHU�PRGH��,I�WKH�GHYLFH�ZDV�QRW�SUHYLRXVO\�LQ�WKH�

'HHS�3RZHU�GRZQ�PRGH��WKH�WUDQVLWLRQ�WR�WKH�6WDQG�E\�3RZHU�PRGH�LV�LPPHGLDWH��,I�WKH�GHYLFH�ZDV�SUHYLRXVO\�LQ�

WKH�'HHS�3RZHU�GRZQ�PRGH�� WKRXJK�� WKH� WUDQVLWLRQ� WR� WKH�6WDQG�E\�3RZHU�PRGH� LV�GHOD\HG�E\� W5(6���DQG�&KLS�

6HOHFW��&6���PXVW�UHPDLQ�+LJK�IRU�DW�OHDVW�W5(6��PD[���DV�VSHFL¿HG�LQ�7DEOH����2QFH�LQ�WKH�6WDQG�E\�3RZHU�PRGH��

WKH�GHYLFH�ZDLWV�WR�EH�VHOHFWHG��VR�WKDW�LW�FDQ�UHFHLYH��GHFRGH�DQG�H[HFXWH�LQVWUXFWLRQV�

5(6�LQVWUXFWLRQ�LV�IRU�UHDGLQJ�RXW�WKH�ROG�VW\OH�RI���ELW�(OHFWURQLF�6LJQDWXUH��ZKRVH�YDOXHV�DUH�VKRZQ�DV�WDEOH�RI�,'�

'H¿QLWLRQV���7KLV�LV�QRW�WKH�VDPH�DV�5','�LQVWUXFWLRQ��,W�LV�QRW�UHFRPPHQGHG�WR�XVH�IRU�QHZ�GHVLJQ��)RU�QHZ�GHLVQJ��

SOHDVH�XVH�5','��LQVWUXFWLRQ���(YHQ�LQ�'HHS�SRZHU�GRZQ�PRGH��WKH�5'3�DQG�5(6�DUH�DOVR�DOORZHG�WR�EH�H[HFXWHG��

RQO\�H[FHSW�WKH�GHYLFH�LV�LQ�SURJUHVV�RI��SURJUDP�HUDVH�ZULWH�F\FOH��WKHUH
V�QR�HIIHFW�RQ�WKH�FXUUHQW�SURJUDP�HUDVH�

ZULWH�F\FOH�LQ�SURJUHVV�

7KH�VHTXHQFH�LV�VKRZQ�DV�)LJXUH�������

7KH�5(6�LQVWUXFWLRQ� LV�HQGHG�E\�&6��JRHV�KLJK�DIWHU� WKH�,'�EHHQ�UHDG�RXW�DW� OHDVW�RQFH��7KH�,'�RXWSXWV�UHSHDW�

HGO\�LI�FRQWLQXRXVO\�VHQG�WKH�DGGLWLRQDO�FORFN�F\FOHV�RQ�6&/.�ZKLOH�&6��LV�DW�ORZ���,I�WKH�GHYLFH�ZDV�QRW�SUHYLRXVO\�

LQ�'HHS�3RZHU�GRZQ�PRGH�� WKH�GHYLFH� WUDQVLWLRQ� WR�VWDQGE\�PRGH� LV� LPPHGLDWH�� � ,I� WKH�GHYLFH�ZDV�SUHYLRXVO\� LQ�

'HHS�3RZHU�GRZQ�PRGH��WKHUH
V�D�GHOD\�RI�W5(6��WR�WUDQVLW�WR�VWDQGE\�PRGH��DQG�&6��PXVW�UHPDLQ�WR�KLJK�DW�OHDVW�

W5(6��PD[����2QFH�LQ�WKH�VWDQGE\�PRGH��WKH�GHYLFH�ZDLWV�WR�EH�VHOHFWHG��VR�LW�FDQ�EH�UHFHLYH��GHFRGH��DQG�H[HFXWH�

LQVWUXFWLRQ�

7KH�5'3�LQVWUXFWLRQ�LV�IRU�UHOHDVLQJ�IURP�'HHS�3RZHU�'RZQ�0RGH�

DW�OHDVW���E\WH�RQ�GDWD�RQ�6,:�&6��JRHV�KLJK���VHH�)LJXUH����

7KH�VHOI�WLPHG�3DJH�3URJUDP�&\FOH� WLPH��W33�� LV� LQLWLDWHG�DV�VRRQ�DV�&KLS�6HOHFW��&6���JRHV�KLJK�� �7KH�:ULWH� LQ�

3URJUHVV��:,3��ELW�VWLOO�FDQ�EH�FKHFN�RXW�GXULQJ�WKH�3DJH�3URJUDP�F\FOH�LV�LQ�SURJUHVV���7KH�:,3�VHWV���GXULQJ�WKH�

W33�WLPLQJ��DQG�VHWV���ZKHQ�3DJH�3URJUDP�&\FOH�LV�FRPSOHWHG��DQG�WKH�:ULWH�(QDEOH�/DWFK��:(/��ELW�LV�UHVHW��,I�WKH�

SDJH�LV�SURWHFWHG�E\�%3���%3��ELWV��WKH�3DJH�3URJUDP��33��LQVWUXFWLRQ�ZLOO�QRW�EH�H[HFXWHG��
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(14) Read Electronic Manufacturer ID & Device ID (REMS)

7KH�5(06�LQVWUXFWLRQ�LV�DQ�DOWHUQDWLYH�WR�WKH�5HOHDVH�IURP�3RZHU�GRZQ�'HYLFH�,'�LQVWUXFWLRQ�WKDW�SURYLGHV�ERWK�WKH�

-('(&�DVVLJQHG�PDQXIDFWXUHU�,'�DQG�WKH�VSHFL¿F�GHYLFH�,'�

7KH�5(06�LQVWUXFWLRQ�LV�YHU\�VLPLODU�WR�WKH�5HOHDVH�IURP�3RZHU�GRZQ�'HYLFH�,'�LQVWUXFWLRQ��7KH�LQVWUXFWLRQ�LV�LQLWL�

DWHG�E\�GULYLQJ� WKH�&6��SLQ� ORZ�DQG�VKLIW� WKH� LQVWUXFWLRQ�FRGH����K�� IROORZHG�E\� WZR�GXPP\�E\WHV�DQG�RQH�E\WHV�

DGGUHVV��$�a$����$IWHU�ZKLFK��WKH�0DQXIDFWXUHU�,'�IRU�0;,&��&�K��DQG�WKH�'HYLFH�,'�DUH�VKLIWHG�RXW�RQ�WKH�IDOOLQJ�

HGJH�RI�6&/.�ZLWK�PRVW�VLJQL¿FDQW�ELW��06%��¿UVW�DV�VKRZQ�LQ�¿JXUH�����7KH�'HYLFH�,'�YDOXHV�DUH�OLVWHG�LQ�7DEOH�RI�

,'�'H¿QLWLRQV�RQ�SDJH�����,I�WKH�RQH�E\WH�DGGUHVV�LV�LQLWLDOO\�VHW�WR���K��WKHQ�WKH�GHYLFH�,'�ZLOO�EH�UHDG�¿UVW�DQG�WKHQ�

IROORZHG�E\�WKH�0DQXIDFWXUHU�,'��7KH�0DQXIDFWXUHU�DQG�'HYLFH�,'V�FDQ�EH�UHDG�FRQWLQXRXVO\��DOWHUQDWLQJ�IURP�RQH�

WR�WKH�RWKHU��7KH�LQVWUXFWLRQ�LV�FRPSOHWHG�E\�GULYLQJ�&6��KLJK�

7DEOH�RI�,'�'H¿QLWLRQV��

5','�&RPPDQG
PDQXIDFWXUHU�,' PHPRU\�W\SH� PHPRU\�GHQVLW\

&� 20 10

5(6�&RPPDQG
HOHFWURQLF�,'

��

5(06�&RPPDQG
PDQXIDFWXUHU�,' GHYLFH�,'

&� ��
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POWER-ON STATE

7KH�GHYLFH�LV�DW�EHORZ�VWDWHV�ZKHQ�SRZHU�XS�

� ��6WDQGE\�PRGH���SOHDVH�QRWH�LW�LV�QRW�GHHS�SRZHU�GRZQ�PRGH�

� ��:ULWH�(QDEOH�/DWFK��:(/��ELW�LV�UHVHW

7KH�GHYLFH�PXVW�QRW�EH�VHOHFWHG�GXULQJ�SRZHU�XS�DQG�SRZHU�GRZQ�VWDJH�XQOHVV�WKH�9&&�DFKLHYHV�EHORZ�FRUUHFW�

OHYHO�

� ��9&&�PLQLPXP�DW�SRZHU�XS�VWDJH�DQG�WKHQ�DIWHU�D�GHOD\�RI�W96/

� ��*1'�DW�SRZHU�GRZQ

3OHDVH�QRWH�WKDW�D�SXOO�XS�UHVLVWRU�RQ�&6��PD\�HQVXUH�D�VDIH�DQG�SURSHU�SRZHU�XS�GRZQ�OHYHO�

$Q�LQWHUQDO�SRZHU�RQ�UHVHW��325��FLUFXLW�PD\�SURWHFW�WKH�GHYLFH�IURP�GDWD�FRUUXSWLRQ�DQG�LQDGYHUWHQW�GDWD�FKDQJH�

GXULQJ�SRZHU�XS�VWDWH��

)RU�IXUWKHU�SURWHFWLRQ�RQ�WKH�GHYLFH��LI�WKH�9&&�GRHV�QRW�UHDFK�WKH�9&&�PLQLPXP�OHYHO��WKH�FRUUHFW�RSHUDWLRQ�LV�QRW�

JXDUDQWHHG��7KH�UHDG��ZULWH��HUDVH��DQG�SURJUDP�FRPPDQG�VKRXOG�EH�VHQW�DIWHU�WKH�EHORZ�WLPH�GHOD\�

� � ��W96/�DIWHU�9&&�UHDFKHG�9&&�PLQLPXP�OHYHO

7KH�GHYLFH�FDQ�DFFHSW�UHDG�FRPPDQG�DIWHU�9&&�UHDFKHG�9&&�PLQLPXP�DQG�D�WLPH�GHOD\�RI�W96/�

3OHDVH�UHIHU�WR�WKH�¿JXUH�RI��SRZHU�XS�WLPLQJ��

1RWH�

� ��7R�VWDELOL]H�WKH�9&&�OHYHO��WKH�9&&�UDLO�GHFRXSOHG�E\�D�VXLWDEOH�FDSDFLWRU�FORVH�WR�SDFNDJH�SLQV�LV�UHFRPPHQG�

HG��JHQHUDOO\�DURXQG����X)�
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127,&(�

���6WUHVVHV�JUHDWHU�WKDQ�WKRVH�OLVWHG�XQGHU�$%62/87(�0$;,080�5$7,1*6�PD\�FDXVH�SHUPDQHQW�GDPDJH�WR�WKH�

GHYLFH���7KLV�LV�VWUHVV�UDWLQJ�RQO\�DQG�IXQFWLRQDO�RSHUDWLRQDO�VHFWLRQV�RI�WKLV�VSHFL¿FDWLRQ�LV�QRW�LPSOLHG���([SR�

VXUH�WR�DEVROXWH�PD[LPXP�UDWLQJ�FRQGLWLRQV�IRU�H[WHQGHG�SHULRG�PD\�DIIHFW�UHOLDELOLW\�

���6SHFL¿FDWLRQV�FRQWDLQHG�ZLWKLQ�WKH�IROORZLQJ�WDEOHV�DUH�VXEMHFW�WR�FKDQJH�

���'XULQJ�YROWDJH�WUDQVLWLRQV��DOO�SLQV�PD\�RYHUVKRRW�WR����9�RU�����9�IRU�SHULRG�XS�WR���QV�

���$OO�LQSXW�DQG�RXWSXW�SLQV�PD\�RYHUVKRRW�WR�9&&����9�ZKLOH�9&&����9�LV�VPDOOHU�WKDQ�RU�HTXDO�WR����9�

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL SPECIFICATIONS

CAPACITANCE TA = 25°C, f = 1.0 MHz

Figure 3.Maximum Negative Overshoot Waveform Figure 4. Maximum Positive Overshoot Waveform

RATING VALUE

$PELHQW�2SHUDWLQJ�7HPSHUDWXUH
,QGXVWULDO�JUDGH ����&�WR����&

&RPPHUFLDO�JUDGH ��&�WR����&

6WRUDJH�7HPSHUDWXUH ����&�WR�����&

$SSOLHG�,QSXW�9ROWDJH ����9�WR����9

$SSOLHG�2XWSXW�9ROWDJH �����9�WR����9

9&&�WR�*URXQG�3RWHQWLDO ����9�WR����9

SYMBOL PARAMETER MIN. TYP MAX. UNIT CONDITIONS

&,1 ,QSXW�&DSDFLWDQFH 6 S) 9,1� ��9

&287 2XWSXW�&DSDFLWDQFH � S) 9287� ��9

0V

-0.5V

20ns

4.6V

3.6V

20ns
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Figure 5. INPUT TEST WAVEFORMS AND MEASUREMENT LEVEL

AC

Measurement

Level

Input timing referance level Output timing referance level

0.8VCC
0.7VCC

0.3VCC

0.5VCC

0.2VCC

Note: Input pulse rise and fall time are <5ns

Figure 6. OUTPUT  LOADING

DEVICE UNDER 

TEST

DIODES=IN3064

OR EQUIVALENT

CL
6.2K ohm

2.7K ohm
+3.3V

CL=30pF Including jig capacitance 

(CL=15pF Including jig capacitance for 70MHz)
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SYMBOL PARAMETER NOTES MIN. TYP. MAX. UNITS TEST CONDITIONS

,/, ,QSXW�/RDG�&XUUHQW 1 ± 2 X$
9&&� �9&&�0D[

9,1� �9&&�RU�*1'

,/2 2XWSXW�/HDNDJH�&XUUHQW 1 ± 2 X$
9&&� �9&&�0D[

9,1� �9&&�RU�*1'

,6%� 9&&�6WDQGE\�&XUUHQW 1 10 X$
9,1� �9&&�RU�*1'

&6� 9&&

,6%�
'HHS�3RZHU�GRZQ�

&XUUHQW
1 � X$

9,1� �9&&�RU�*1'

&6� 9&&

,&&� 9&&�5HDG 1

 12 P$

I ��0+]�

6&/. ���9&&����9&&��

62 2SHQ

� P$

I ��0+]

6&/. ���9&&����9&&��

62 2SHQ

4 P$

I ��0+]

6&/. ���9&&����9&&��

62 2SHQ

,&&�
9&&�3URJUDP�&XUUHQW�

�33�
1  �� P$

3URJUDP�LQ�3URJUHVV

&6� 9&&

,&&�

9&&�:ULWH�6WDWXV�

5HJLVWHU��:565��

&XUUHQW

�� P$

3URJUDP�VWDWXV�UHJLVWHU�LQ�

SURJUHVV

&6� 9&&

,&&�
9&&�6HFWRU�(UDVH�

&XUUHQW��6(�
1  �� P$

(UDVH�LQ�3URJUHVV

&6� 9&&

,&&�
9&&�&KLS�(UDVH�

&XUUHQW��&(�
1  �� P$

(UDVH�LQ�3URJUHVV

&6� 9&&

9,/ ,QSXW�/RZ�9ROWDJH ���� ���9&& V

9,+ ,QSXW�+LJK�9ROWDJH ���9&& 9&&���� V

92/ 2XWSXW�/RZ�9ROWDJH 0.4 V ,2/� ����P$

92+ 2XWSXW�+LJK�9ROWDJH 9&&���� V ,2+� �����X$

Table 5. DC CHARACTERISTICS  (Temperature = -40°C to 85°C for Industrial grade, Temperature = 0°C to 

70°C for Commercial grade, VCC = 2.7V ~ 3.6V) 

1RWHV��

����7\SLFDO�YDOXHV�DW�9&&� ����9��7� ����&��7KHVH�FXUUHQWV�DUH�YDOLG�IRU�DOO�SURGXFW�YHUVLRQV��SDFNDJH�DQG�VSHHGV��

��� 7\SLFDO�YDOXH�LV�FDOFXODWHG�E\�VLPXODWLRQ�
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Symbol Alt. Parameter Min. Typ. Max. Unit

I6&/. I&

&ORFN�)UHTXHQF\�IRU�WKH�IROORZLQJ�LQVWUXFWLRQV�

)$67B5($'��33��6(��%(��&(��'3��5(6�5'3

:5(1��:5',��5','��5'65��:565

�.+]

��

�&RQGLWLRQ���S)�
0+]

66

�&RQGLWLRQ���S)�

0+]

I56&/. �I5 &ORFN�)UHTXHQF\�IRU�5($'�LQVWUXFWLRQV� �.+] �� 0+]

W&+��� �W&/+�&ORFN�+LJK�7LPH� ��� QV

W&/��� �W&//�&ORFN�/RZ�7LPH� ��� QV

W&/&+���� &ORFN�5LVH�7LPH������SHDN�WR�SHDN�� 0.1 9�QV

W&+&/���  &ORFN�)DOO�7LPH������SHDN�WR�SHDN�� 0.1 9�QV

W6/&+� W&66�&6��$FWLYH�6HWXS�7LPH��UHODWLYH�WR�6&/.�� �� QV

W&+6/�  &6��1RW�$FWLYH�+ROG�7LPH��UHODWLYH�WR�6&/.�� �� QV

W'9&+� W'68�'DWD�,Q�6HWXS�7LPH� 2 QV

W&+';� W'+� 'DWD�,Q�+ROG�7LPH� �� QV

W&+6+� &6��$FWLYH�+ROG�7LPH��UHODWLYH�WR�6&/.�� �� QV

W6+&+� &6��1RW�$FWLYH�6HWXS�7LPH��UHODWLYH�WR�6&/.�� �� QV

W6+6/� W&6+�&6��'HVHOHFW�7LPH� 100 QV

W6+4=���� W',6� 2XWSXW�'LVDEOH�7LPH� 6 QV

W&/49� W9� &ORFN�/RZ�WR�2XWSXW�9DOLG�����

#��0+]����S) � QV

#��0+]����S)�RU�

#��0+]����S)
6 QV

W&/4;� W+2� 2XWSXW�+ROG�7LPH� 0 QV

W+/&+� +2/'��6HWXS�7LPH��UHODWLYH�WR�6&/.�� �� QV

W&+++� +2/'��+ROG�7LPH��UHODWLYH�WR�6&/.�� �� QV

W++&+� +2/'�6HWXS�7LPH��UHODWLYH�WR�6&/.�� �� QV

W&++/� +2/'�+ROG�7LPH��UHODWLYH�WR�6&/.�� �� QV

W++4;���� W/=� +2/'�WR�2XWSXW�/RZ�=� 6 QV

W+/4=���� W+=� +2/'��WR�2XWSXW�+LJK�=� 6 QV

W:+6/���� :ULWH�3URWHFW�6HWXS�7LPH� 20 QV

W6+:/���� :ULWH�3URWHFW�+ROG�7LPH� 100 QV

W'3���� &6��+LJK�WR�'HHS�3RZHU�GRZQ�0RGH� �� XV

W5(6�����
&6��+LJK�WR�6WDQGE\�0RGH�ZLWKRXW�(OHFWURQLF�6LJQDWXUH�

5HDG
� XV

W5(6����� &6��+LJK�WR�6WDQGE\�0RGH�ZLWK�(OHFWURQLF�6LJQDWXUH�5HDG ��� XV

W:� :ULWH�6WDWXV�5HJLVWHU�&\FOH�7LPH������������������������� � �� PV

W33� 3DJH�3URJUDP�&\FOH�7LPH� 1.4 � PV

W6(� 6HFWRU�(UDVH�&\FOH�7LPH� 60 120 PV

W%(� %ORFN�(UDVH�&\FOH�7LPH� 1 2 V

W&(� &KLS�(UDVH�&\FOH�7LPH� 1 2 V

1RWH��
���W&+���W&/�PXVW�EH�JUHDWHU�WKDQ�RU�HTXDO�WR����I&�
���9DOXH�JXDUDQWHHG�E\�FKDUDFWHUL]DWLRQ��QRW������WHVWHG�LQ�SURGXFWLRQ�
���([SUHVVHG�DV�D�VOHZ�UDWH�
���2QO\�DSSOLFDEOH�DV�D�FRQVWUDLQW�IRU�D�:565�LQVWUXFWLRQ�ZKHQ�65:'�LV�VHW�DW���
���7HVW�FRQGLWLRQ�LV�VKRZQ�DV�)LJXUH���

Table 6. AC CHARACTERISTICS  (Temperature = -40°C to 85°C for Industrial grade, Temperature = 0°C to 

70°C for Commercial grade, VCC = 2.7V ~ 3.6V) 
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INITIAL DELIVERY STATE

7KH�GHYLFH� LV�GHOLYHUHG�ZLWK� WKH�PHPRU\�DUUD\�HUDVHG��DOO�ELWV�DUH�VHW� WR��� �HDFK�E\WH�FRQWDLQV�))K���7KH�6WDWXV�

5HJLVWHU�FRQWDLQV���K��DOO�6WDWXV�5HJLVWHU�ELWV�DUH����

Table 7. Power-Up Timing 

1RWH�����7KH�SDUDPHWHU�LV�FKDUDFWHUL]HG�RQO\�

Symbol Parameter Min. Max. Unit

W96/���� 9&&�PLQ��WR�&6��ORZ� 10 XV
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Figure 7. Serial Input Timing

Figure 8. Output Timing
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Figure 9. Hold Timing

�6,�LV��GRQ
W�FDUH��GXULQJ�+2/'�RSHUDWLRQ�

Figure 10. WP# Disable Setup and Hold Timing during WRSR when SRWD=1
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Figure 11. Write Enable (WREN) Sequence (Command 06)

Figure 12. Write Disable (WRDI) Sequence (Command 04)

)LJXUH�����5HDG�,GHQWL¿FDWLRQ��5','��6HTXHQFH��&RPPDQG��)�

21 3 4 5 6 7

High-Z
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Figure 14. Read Status Register (RDSR) Sequence (Command 05)

Figure 15. Write Status Register (WRSR)  Sequence (Command 01)

Figure 16. Read Data Bytes (READ)  Sequence (Command 03)
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Figure 17. Read at Higher Speed (FAST_READ)  Sequence (Command 0B)
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Figure 18. Page Program (PP)  Sequence (Command 02)
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Figure 19. Sector Erase (SE)  Sequence (Command 20)

1RWH��6(�FRPPDQG�LV����KH[��

Figure 20. Block Erase (BE)  Sequence (Command 52 or D8)

1RWH��%(�FRPPDQG�LV����RU�'��KH[��
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SI 20
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Figure 21. Chip Erase (CE)  Sequence (Command 60 or C7)

Figure 22. Deep Power-down (DP)  Sequence (Command B9)

Figure 23. Release from Deep Power-down and Read Electronic Signature (RES)  Sequence (Command AB)
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Figure 24. Release from Deep Power-down (RDP)  Sequence (Command AB)

Figure 25. Read Electronic Manufacturer & Device ID (REMS)  Sequence (Command 90)

1RWHV�
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Figure 26. Power-up Timing
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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\�

Figure A. AC Timing at Device Power-Up

1RWHV��

���6DPSOHG��QRW������WHVWHG�

���)RU�$&�VSHF�W&+6/��W6/&+��W'9&+��W&+';��W6+6/��W&+6+��W6+&+��W&+&/��W&/&+�LQ�WKH�¿JXUH��SOHDVH�UHIHU�WR�

�$&�&+$5$&7(5,67,&6��WDEOH�

Symbol Parameter Notes Min. Max. Unit

W95 9&&�5LVH�7LPH 1 ��� ������ XV�9

SCLK

SI

CS#

VCC

MSB IN

SO

tDVCH

High Impedance

LSB IN

tSLCH

tCHDX

tCHCL

tCLCH

tSHCH

tSHSL

tCHSHtCHSL

tVR

VCC(min)

GND
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ERASE AND PROGRAMMING PERFORMANCE

PARAMETER Min. TYP. (1) Max. (2) UNIT

:ULWH�6WDWXV�5HJLVWHU�&\FOH�7LPH � �� PV

6HFWRU�HUDVH�7LPH 60 120 PV

%ORFN�HUDVH�7LPH 1 2 V

&KLS�(UDVH�7LPH 1 2 V

3DJH�3URJUDP�7LPH 1.4 � PV

(UDVH�3URJUDP�&\FOH 100,000 F\FOHV

1RWH��

����7\SLFDO�SURJUDP�DQG�HUDVH�WLPH�DVVXPHV�WKH�IROORZLQJ�FRQGLWLRQV�����&�����9��DQG�FKHFNHU�ERDUG�SDWWHUQ�

����8QGHU�ZRUVW�FRQGLWLRQV�RI����&�DQG����9�

����6\VWHP�OHYHO�RYHUKHDG� LV� WKH� WLPH�UHTXLUHG� WR�H[HFXWH� WKH�¿UVW�EXV�F\FOH�VHTXHQFH� IRU� WKH�SURJUDPPLQJ�FRP�

PDQG�

 

MIN. MAX.

,QSXW�9ROWDJH�ZLWK�UHVSHFW�WR�*1'�RQ�$&& ����9 ����9

,QSXW�9ROWDJH�ZLWK�UHVSHFW�WR�*1'�RQ�DOO�SRZHU�SLQV��6,��&6� ����9 ��9&&PD[

,QSXW�9ROWDJH�ZLWK�UHVSHFW�WR�*1'�RQ�62 ����9 9&&������9

&XUUHQW ����P$ ����P$

,QFOXGHV�DOO�SLQV�H[FHSW�9&&���7HVW�FRQGLWLRQV��9&&� ����9��RQH�SLQ�DW�D�WLPH��

LATCH-UP CHARACTERISTICS
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PART NO.
CLOCK 

(MHz)

OPERATING 

CURRENT MAX. (mA)

STANDBY CURRENT 

MAX. (uA)
Temperature PACKAGE Remark

0;��/���0&���* �� 12 10 �a���&
��623�

����PLO�
3E�IUHH

0;��/���0,���* �� 12 10 ���a���&
��623�

����PLO�
3E�IUHH

0;��/���=8,���* �� 12 10 ���a���&
��8621�

��[�PP�
3E�IUHH

ORDERING INFORMATION
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PART NAME DESCRIPTION

MX 25 L 12 M I G

OPTION:

G: Pb-free

blank: normal

SPEED:

12: 85MHz

TEMPERATURE RANGE:

I: Industrial (-40
 to 85
)

C: Commercial (0
 to 70
)

PACKAGE:

M: 150mil 8-SOP

ZU: 2x3mm 8-USON

DENSITY & MODE:

512: 512Kb

TYPE:

L: 3V

DEVICE:

25: Serial Flash

512
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PACKAGE INFORMATION
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REVISION HISTORY 

Revision No. Description Page Date
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� ���$GGHG�GHVFULSWLRQ�DERXW�3E�IUHH�GHYLFH�LV�5R+6�FRPSOLDQW� 3�
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���� ���$GGHG�VWDWHPHQW�� 3��� 129��������

���� ���'H¿QHG�PLQ��FORFN�IUHTXHQF\�RI�I6&/.�	�I56&/.�DV��.+]� 3��� 129��������

���� ���5HPRYHG���ODQG�621�SDFNDJH�DQG�RUGHU�LQIRUPDWLRQ� 3���������������0$5��������

���� ���5HPRYHG�ZURQJ�%ORFN�3URWHFW�ELW��%3�� 3����� $8*��������

� ���5HPRYHG�QRQ�3E�IUHH�(31� 3�����

���� ���0RGL¿HG�)LJXUH���������������������ZDYHIRUP�� 3������������ )(%���������

� ���$GGHG���8621�SDFNDJH� 3�������

� ���5HPRYHG��/RZ�9FF�ZULWH�LQKLELW��IXQFWLRQ� 3������������

� ���&KDQJHG�W&+�W&/�VSHF�IURP�����QV��WR���������QV�� 3��
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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[�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

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�
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