ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



Macrowtx MX25U4035
INTERNATIONAL CoO., LTD. MX25U8035

MX25U4035/MX25U8035
DATASHEET




M=IG

MACRONIX MX25U4035
INTERNATIONAL CoO., LTD. MX25U8035
Contents
L 01 5
GENERAL DESCRIPTION .....cuciiiiiiiiieieiisisinsss s ssss s s ssss s s s s s b s e s am e £ e a e e d e me e b an e s nan e s nnnenans 7
Table 1. Additional Feature COMPAIISON ............uuuiiiiiiieeeiieiieciiree e e e e e e e e e s r e e eaaeeesessasasrbaaaeeeeaaaeeeaesannnnes 7
PIN CONFIGURATIONS .......ciiiiiiiir s s s a s s s e s e £ e e eSS e e EemE £ A ad S A RmE SR ae S e nmn e b ne e e nnnnennn s 8
L 1 I T ST 0 | o I 0 T 8
[ 0 L0 Q1 7Y 3 9
L o 0 I = 0 0 10
Table 2. ProteCIEA ATBA SIZES ......cciieiiiie ittt et e e et e e e et e e e e e s bae e e e e ensbaeeeeeansteeaeeansaeeeeeannrees 11
Table 3. 512-bit Secured OTP Definition .........c.ciiiiiiiii e s 11
MeMOry OrganizZation..........cceiiiiiiiri i 12
Table 4-1. Memory Organization (AIMD).........ouoi ittt e e s et e e e e e snn e e e e e enbeeeeeeanneees 12
Table 4-2. Memory Organization (8MD)............uiiiiiiiiii e e e e e e e e e e e e e e e e aennne 13
[ T 00 0 ] o o I [0 ] 14
Figure 1. Serial MOdES SUPPOIEQ. ........oiiiiiiiiiie ettt e et e e e e et e e e e e st e e e e e anteeeeeessteeeeeennreeeeeennnees 14
L (0 T N I 15
Figure 2. Hold Condition OPEration ............c.ueeiiiiiiiiiee ittt e e e e sb bt e e e e e nbee e e e eenneeas 15
COMMAND DESCRIPTION........coiiitiiariiinrsissss i ss s s e s s e e s e £ e e S e R e e e e e S e e ane R e n e e e e nn e nnnnenan 16
Table 5. COMMANG SEL........oiiiiiiiiiii ettt e e s s e e b e e e e sa e e e ser e e e e b et e sar e e e saneeenneees 16
(1) Write ENable (WREN) ..ottt ettt ettt et e e et e e e e e e e et e e e neeeeameeeeameeeeeneeeanseeeanneeens 18
(2) WIite DiS@bIe (WRDI).......eeieiiiieitiee ettt ettt b et e s et e st e e sttt e s bt e e e amb e e e bbe e e sabeeeanbeeesnbeeens 18
(3) Read Identification (RDID).......ccccuiiiiiiiieeee ettt e e e e e et e e e e e e e e e s st a s aeeeeaaaeeessaannnnrnraneeeaaaaeeaes 18
(4) Read Status Register (RDSR) ...ttt e e e bt e e e s aabee e e e s anbeeeeeeanns 19
(5) Write Status RegiSter (WRSR).......ouiiiiii ittt e e e ettt e e e s ante e e e e s ssteeeeesansaeeeesaassaeeeeeanes 20
Table 6. ProteCtion MOAES .........cooiiiiiiiie ettt e e e e e e s e e e s e nnee s 20
(6) Read Data BYtes (READ) ... ..ottt ettt e ettt e e e s aab et e e e e s bt et e e e s aabee e e e e eanbeeeeeeanns 21
(7) Read Data Bytes at Higher Speed (FAST_READ) .......uiiiiiiiiiiee ettt e e e s snee e e e s sneeeeeeenes 21
(8) 2 X I/O Read MOAE (ZREAD) .......uiiiiiiie ettt ettt ettt et s et e s bt e e nn e e e n e e e e sane e e nnr e e e nne e 21
(9) 4 X 1/O Read MOAE (AREAD) ... ..ottt ettt e e et e et e e e et e e eneeeaaeeeeameeeaaneeeeamneeaanneeeanneeens 22
QO IS =T (o] g = =TT £ ] PRSPPI 22
QI =1 Lo Yo S = = LTI (= e 72 < SRR 23
(A I =1 (o Te (g =t = T (= ORI PP 23
(G @ a1 o T8 =1 =TI (O = TSRS 23
QY I =T [T d o To =T o 4 TN i T PR 24
(15) 4 X 1/O Page Program (APP) ... ettt ettt e e s aab e e e e sbb et e e e s abae e e e e aanbeeeee e e 24
(16) Continuously program mMOde (CP MOAE) ......ccicuuiiiieiiiiiiee ettt ee e e ettt e e ettt e e e s st eeeeeessntaeeeessnsseeeeeaanes 24
(17) DEEP POWEI-AOWN (DP) ...cci ittt e e e e e e e e et e e e e e e e e e e s saann b asaeeeeaaaeeeesaansnstntaneneaaaaaeenns 25
(18) Release from Deep Power-down (RDP), Read Electronic Signature (RES) ..........occooiiiiiiiiiiiiiieens 25
P/N: PM1394 REV. 1.4, JUL. 23, 2010



M=IG

MACRONIX MX25U4035
INTERNATIONAL CoO., LTD. MX25U8035
(19) Read Electronic Manufacturer ID & Device ID (REMS), (REMS2), (REMS4) .......cccoviiiiveiiieecee e 26
BT o) L= | I =Y 1T 1T 1 R 26
(20) Enter Secured OTP (ENSQ) .......uuiiiiiiiiiie ettt e e e e e e e e et e e e e e e e e e e e e e aeanbararreeeaaeaeaeas 27
(21) EXit SECUIEd OTP (EXSO) .. .eiiiiiieiiiieeitiee e ettt e sieeeesseeestee e sttt e e smteeesnteaesteeeanseeeaneeaeasseeaaneeeeanseeeanseeesnseeesns 27
(22) Read Security Register (RDSCUR) .........uiiiiiiiieiee ettt et e e e s b e e e aaes 27
Table 8. Security Register DEfinition ..........cccuuuiiiiiiiiiee e e e e e e e e e e e e s enanes 28
(23) Write Security Register (WRSCURY).........uiiiiii ittt e ettt e e e et e e e e e snreeeeeeanes 28
(24) HOLD# pin function enable (HDE).........ouiiiii ettt e e 28
L0 1 ] S 7 I 29
ELECTRICAL SPECIFICATIONS. ........cooiicieiiirissiesissesssssmessssssssssmsssssss s sssmsssssasesssssesasssssssssesassnssssssssssansssnsnsssnsnsesssns 30
ABSOLUTE MAXIMUM RATINGS ...ttt et st e et e e e sae e e et e e e aneeeeaeeeeameeeeanseeeaneeeeannes 30
Figure 3. Maximum Negative Overshoot WavefOorm .............ooooiiiiiiiiii e 30
CAPACITANCE TA = 25°C, f = 1.0 MHZ.....oii ettt e ettt e et e e s nnee e e nnee e e nnaeeesnneens 30
Figure 4. Maximum Positive Overshoot WavefOormm ............oooo i 30
Figure 5. INPUT TEST WAVEFORMS AND MEASUREMENT LEVEL.......cccooiiiiiiiiinieeiee e 31
Figure 6. OUTPUT LOADING ....coiiiieiiiie ettt ettt e ettt ete e e st e e s teeesteeeeaseeeeseeeeanseeassseeeanseeesnseeeansenennnes 31
Table 9. DC CHARACTERISTICS (Temperature = -40°C to 85°C, VCC = 1.65V ~ 2.0V) ..ceevieeeiieeeiiieeen. 32
Table 10. AC CHARACTERISTICS (Temperature = -40°C to 85°C, VCC = 1.65V ~ 2.0V) ...ccccevvvvvrvrerennn. 33
JLILLLL L3 7N T 1= 35
Figure 7. Serial INPUE TIMING .....eeiiie et e e s e e e e e b e e e e ab e e e e e rnbee e e e e eanres 35
Figure 8. OUIPUL TIMING.......ooiiiiiiie et e e e e e e e e e e e e e e e e e st st aeeeeeeaeeeeessasnannrsranrreeeaaaeaeas 35
(e TU =R I o (o o B T3 911V ISR 36
Figure 10. WP# Setup Timing and Hold Timing during WRSR when SRWD=1........ccccoiiiiiiniieeee 36
Figure 11. Hardware ReSet TIMING .......cooiiiiiiiiiiiiiieiie ettt a s e s e s e e e e e e e aaaaaaeeeeeeeeneanes 37
Figure 12. Write Enable (WREN) Sequence (Command 068) ...........ccuueiiiiiiiiiieiiiiiiie e e 37
Figure 13. Write Disable (WRDI) Sequence (Command 04).........cooiiiiiiiiiiiieiiieee e 37
Figure 14. Read Identification (RDID) Sequence (Command 9F)............coooiiiiiiiiiiiiiiiieeee e 38
Figure 15. Read Status Register (RDSR) Sequence (Command 05) .........ccueiiiiiiiiiiiiiiiieee e 38
Figure 16. Write Status Register (WRSR) Sequence (Command 071)........ccuueviiiiiiiiiiiiiieee e 38
Figure 17. Read Data Bytes (READ) Sequence (Command 03) ...........ccooiiiiiiiiiiiiiiiiiieeee e 39
Figure 18. Read at Higher Speed (FAST_READ) Sequence (Command 0B) .........cccoecuiieriiniiicni i 39
Figure 19. 2 x I/0 Read Mode Sequence (Command BB)..........ccooiiiiiiiiiiii e 40
Figure 20. 4 x I/0 Read Mode Sequence (Command EB)...........c..uuiiiiiiiiiiiii it 40
Figure 21. 4 x I1/0 Read enhance performance Mode Sequence (Command EB)...........cccoooieiiiiiiiien e, 41
Figure 22. Page Program (PP) Sequence (Command 02)...........cooiuiiiiiiiiiiiieiiiiiiie et 42
Figure 23. 4 x 1/0 Page Program (4PP) Sequence (Command 38)...........cccciiuimiiiiiiiiee e 42
Figure 24. Continuously Program (CP) Mode Sequence with Hardware Detection (Command AD)............... 43
Figure 25. Sector Erase (SE) Sequence (Command 20)..........ueieiiiiiiiiiiiiiiie et 43
Figure 26. Block Erase 32KB (BE32K) Sequence (Command 52) ...........coooiiiiiiiiiiiiiiieiee e 44
Figure 27. Block Erase (BE) Sequence (Command D8)........c..uoiiiiiiiiiiiiiiiiiiee et 44
P/N: PM1394 REV. 1.4, JUL. 23, 2010



M=IG

MACRONIX MX25U4035
INTERNATIONAL CoO., LTD. MX25U8035
Figure 28. Chip Erase (CE) Sequence (Command 60 OF C7) .......coicuuiiiiiiiiiiie e 44
Figure 29. Deep Power-down (DP) Sequence (Command B9)...........coooiiiiiiiiiiiiiiiieeeeeeee e 45
Figure 30. Release from Deep Power-down and Read Electronic Signature (RES) Sequence (Command AB)
......................................................................................................................................................................... 45
Figure 31. Release from Deep Power-down (RDP) Sequence (Command AB) .........ccocviiiiiiiiiiiiiiiiee e, 46
Figure 32. Read Electronic Manufacturer & Device ID (REMS) Sequence (Command 90 or EF or DF)........ 46
Figure 33. POWET-UD TIMING .......eiiieiiiiiiie ettt ettt e e e ettt e e e e ettt e e e e sttt e e e e sttt e e e e eanbeeeeeeannbeeeeeeanseeeeeeannnees 47
Table 11. POWE-UD TIMING ...ttt e e et e e s e st e e e e bbb e e e e e abbe e e e e anbbe e e e e annnes 47
INITIAL DELIVERY STATE ...ttt ittt ettt ettt sttt s bbbt e st e e e e bb e e sttt e e aa b e e s be e e e sabe e e anbeeesabeeesnnes 47
OPERATING CONDITIONS....... oo iiiirisiresssse e s e s sssesssss s s s sms s s sms s sssms s assms s sssas e s s smneseasesasanesassnesassnesansnnesennnsnsnnessn 48
Figure 34. AC Timing at DeVICE POWEI-UD ......cccoiiiiiiiiiiiiiie et 48
Figure 35. POWEIr-DOWN SEOUEINCE .......ceiiiiiiiiieeiiiiiee e ettt e e e e sttte e e e sttt e e e e s tbae e e e e stte e e e e annteeeeeesnseeeeeeaansaeeeeennnsees 49
ERASE AND PROGRAMMING PERFORMANC E ..........ccooiiiiiirrieresssms s s e s s s sssss e s sas s ssssnsssssessssnsssssnssssamsssssns 50
L I 8 0 50
LATCH-UP CHARACTERISTICS ...... .ttt s s s s s s s s s s s s s an e s s e s aamn s s nn s asamn e snns 50
ORDERING INFORMATION ......coiiiiiiiiieisinressssessssesssnesssssssssmssassms s sssmssassmsssssssesssnsesssssesassnesassnsssssnessssnsesssnsnsssnnesss 51
PART NAME DESCRIPTION ........uiiiiiiiiiirisisissssssssssssssms s s ssssassms s s sas s ssms s s eas s s s as e £ass e £ e e ae e £aane S Eeane s e ame s b nn e anamnnnans 52
PACKAGE INFORMATION........oiiiiutiiiutninisisss s sssssasss s s s s ss s s s s s b s e e £ ae £ £ e AR e £ AR RS E e Re e e RmR e Eene e e s nnenan 53
REVISION HISTORY ...coiiiiiiiiriiiieisssessssessssssssssns s sssssssssms s sssas s assms s sssssesssasesasssessssnesassssssesnesasansssesnsssssnsssssnsesnsnnessnns 56
P/N: PM1394 REV. 1.4, JUL. 23, 2010



Macrowtx MX25U4035
INTERNATIONAL CoO., LTD. MX25U8035

4M-BIT [x 1/x 2/x 4] 1.8V CMOS SERIAL FLASH
8M-BIT [x 1/x 2/x 4] 1.8V CMOS SERIAL FLASH
FEATURES

GENERAL

» Serial Peripheral Interface compatible -- Mode 0 and Mode 3

* 4M: 4,194,304 x 1 bit structure or 2,097,152 x 2 bits (two 1/O read mode) structure or 1,048,576 x 4 bits (four 1/
O read mode) structure
8M: 8,388,608 x 1 bit structure or 4,194,304 x 2 bits (two 1/O read mode) structure or 2,097,152 x 4 bits (four 1/
O read mode) structure

» Equal Sectors with 4K byte each, or Equal Blocks with 32K byte each or Equal Blocks with 64K byte each
- Any Block can be erased individually

+ Single Power Supply Operation
- 1.65 to 2.0 volt for read, erase, and program operations

« Latch-up protected to 100mA from -1V to Vcc +1V

PERFORMANCE
» High Performance
- Fast read

- 11/0: 40MHz with 8 dummy cycles
- 2 1/0: 40MHz with 4 dummy cycles, equivalent to 80MHz
-4 1/0: 33MHz with 6 dummy cycles, equivalent to 132MHz
- Fast program time: 2ms(typ.) and 7ms(max.)/page (256-byte per page)
- Byte program time: 30us (typical)
- Continuously program mode (automatically increase address under word program mode)
- Fast erase time: 90ms (typ.)/sector (4K-byte per sector); 0.8s(typ.) /block (32K-byte per block); 1.5s(typ.) /block
(64K-byte per block); 7.5s(typ.) /chip for 4M; 15s(typ.) /chip for 8M
* Low Power Consumption
- Low active read current: 12mA(max.) at 40MHz, 6mA(max.) at 25MHz
- Low active erase/programming current: 22mA (max.)
- Low standby current: SuA (max.)
* Deep Power Down: S5uA(max.)
+ Typical 100,000 erase/program cycles
+ 20 years data retention

SOFTWARE FEATURES
* |Input Data Format
- 1-byte Command code
« Advanced Security Features
- Block lock protection
The BPO0-BP3 status bit defines the size of the area to be software protection against program and erase instruc-
tions
- Additional 512-bit secured OTP for unique identifier
+ Auto Erase and Auto Program Algorithm
- Automatically erases and verifies data at selected sector or block
- Automatically programs and verifies data at selected page by an internal algorithm that automatically times the
program pulse widths (Any page to be programed should have page in the erased state first)
¢ Status Register Feature
» Electronic Identification

- JEDEC 1-byte manufacturer ID and 2-byte device ID

P/N: PM1394 REV. 1.4, JUL. 23, 2010
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- RES command for 1-byte Device ID
- Both REMS,REMS2 and REMS4 commands for 1-byte manufacturer ID and 1-byte device ID

HARDWARE FEATURES
e SCLK Input
- Serial clock input
« SI/SIO0
- Serial Data Input or Serial Data Input/Output for 2 x 1/0 read mode and 4 x I/O read mode
+ SO/SIO1
- Serial Data Output or Serial Data Input/Output for 2 x I/0O read mode and 4 x I/O read mode
«  WP#/SI02
- Hardware write protection or serial data Input/Output for 4 x I/O read mode
+ RESET#HOLD#/SIO3
- Hardware Reset/HOLD/Serial input & Output for 4 x I/O read mode, the pin defaults to be RESET#
+ PACKAGE
- 8-land USON (4x4mm)
- 8-pin SOP (150mil)
- 8-land WSON (6x5mm)
- All Pb-free devices are RoHS Compliant

P/N: PM1394 REV. 1.4, JUL. 23, 2010
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GENERAL DESCRIPTION

The MX25U4035 are 4,194,304 bit serial Flash memory, which is configured as 524,288 x 8 internally. When it is
in two or four I/O read mode, the structure becomes 2,097,152 bits x 2 or 1,048,576 bits x 4. The MX25U8035 are
8,388,608 bit serial Flash memory, which is configured as 1,048,576 x 8 internally. When it is in two or four 1/O read
mode, the structure becomes 4,194,304 bits x 2 or 2,097,152 bits x 4. When it is in two or four I/O read mode, the
structure becomes 8,388,608 bits x 2 or 4,194,304 bits x 4. The MX25U4035/MX25U8035 feature a serial periph-
eral interface and software protocol allowing operation on a simple 4-wire bus while it is in single 1/O mode. The
four bus signals are a clock input (SCLK), a serial data input (Sl), a serial data output (SO) and a chip select (CS#).
Serial access to the device is enabled by CS# input.

When it is in two 1/O read mode, the Sl pin and SO pin become SIO0 pin and SIO1 pin for address/dummy bits in-
put and data output. When it is in four I/O read mode, the Sl pin, SO pin, WP# pin and RESET#/HOLD# pin become
SI00 pin, SIO1 pin, SIO2 pin and SIO3 pin for address/dummy bits input and data output.

The MX25U4035/MX25U8035 provides sequential read operation on whole chip.

After program/erase command is issued, auto program/ erase algorithms which program/ erase and verify the
specified page or sector/block locations will be executed. Program command is executed on byte basis, or page (256
bytes) basis, or word basis for Continuously program mode, and erase command is executes on sector (4K-byte),
block (32K-byte), or block (64K-byte), or whole chip basis.

To provide user with ease of interface, a status register is included to indicate the status of the chip. The status read
command can be issued to detect completion status of a program or erase operation via WIP bit.

Advanced security features enhance the protection and security functions, please see security features section for
more details.

When the device is not in operation and CS# is high, it is put in standby mode and draws less than 5uA DC current.

The MX25U4035/MX25U8035 utilizes MXIC's proprietary memory cell, which reliably stores memory contents even
after typical 100,000 program and erase cycles.

Table 1. Additional Feature Comparison

Additional Protectlop and Read Performance Identifier
Security
Features _

Flexible | 545 pit RES REMS REMS2 | REMS4 RDID
Part Block d 21/0 41/0 d: d: d: d: d:
Narme Protection se(g_LIl;e Read Read (chBn:an : (cgomhman : (cgr;rr?an : (cgr:r:an : (cggrr?an :

(BPO-BP3) ex) ex) ex) ex) ex)

C2 33 (hex) [ C2 33 (hex) | C2 33 (hex)| C2 2533

MX25U4035 v v v v 33 (hex) (if ADD=0) | (if ADD=0) | (if ADD=0) (hex)
C2 34 (hex) [ C2 34 (hex) | C2 34 (hex)| C22534

MX25U8035 v v v v 34 (hex) (if ADD=0) | (if ADD=0) | (if ADD=0) (hex)

P/N: PM1394 REV. 1.4, JUL. 23, 2010
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PIN CONFIGURATIONS

8-LAND USON (4x4mm)/8-LAND WSON (6x5mm)

cs# M 1 8 W VCC
S0/Sio1 M 2 7 M RESET#HOLD#/SIO3
WP#SI02 | 3 6 M SCLK
GND M 4 5 W SISI00
PIN DESCRIPTION
SYMBOL |DESCRIPTION
CS# Chip Select
Serial Data Input (for 1 x I/O)/ Serial
SI/SI00 Data Input & Output (for 2x1/O or 4xI/
O read mode)
Serial Data Output (for 1 x I/O)/ Serial
SO/SIO1  |Data Input & Output (for 2xI/O or 4xl/
O read mode)
SCLK Clock Input
Write protection: connect to GND or
WP#/SIO2 |Serial Data Input & Output (for 4x1/O
read mode)
RESET#/HOLD# or Serial Data Input
HSII_EDS#IEE/-IS-,%3 & Output (for 4x1/O read mode)
(default RESET# for Single & Daul 1/0)
VCC + 1.8V Power Supply
GND Ground

8-PIN SOP (150mil)

cs# [ 1. 8 [ vCcC
So/sior O 2 7 | RESET#HOLD#/SIO3
WP#/S102 [] 3 6 [ SCLK

GND L] 4 5 [ SI/SIo0

P/N: PM1394
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BLOCK DIAGRAM
Address > >
Generator S
X e Memory Array
<3
@
Page Buffer
A
I »| Data
SI/S100 [< > Register v
>| Y-Decoder
SRAM 4
Buffer
Y
CS# l > Sense
WP#/S102 "| Mode State l’ Amplifier
RESET# [ ] > Logic Machine HV
HOLD#/SI03 - Generator
SCLK |——>| Clock Generator |
Y
P Output
SO/SIO1 < Buffer
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DATA PROTECTION

The MX25U4035/MX25U8035 is designed to offer protection against accidental erasure or programming caused
by spurious system level signals that may exist during power transition. During power up the device automatically
resets the state machine in the standby mode. In addition, with its control register architecture, alteration of the
memory contents only occurs after successful completion of specific command sequences.

Valid command length checking: The command length will be checked whether it is at byte base and completed
on byte boundary.

Write Enable (WREN) command: WREN command is required to set the Write Enable Latch bit (WEL) before
other command to change data. The WEL bit will return to reset stage under following situation:
- Power-up

- Write Disable (WRDI) command completion

- Write Status Register (WRSR) command completion

- Page Program (PP) command completion

- Continuously Program mode (CP) instruction completion

- Sector Erase (SE) command completion

- Block Erase 32KB (BE32K) command completion

- Block Erase (BE) command completion

- Chip Erase (CE) command completion

Deep Power Down Mode: By entering deep power down mode, the flash device also is under protected from
writing all commands except Release from deep power down mode command (RDP) and Read Electronic Sig-
nature command (RES).

Advanced Security Features: there are some protection and security features which protect content from inad-
vertent write and hostile access.

l. Block lock protection

- The Software Protected Mode (SPM) use (BP3, BP2, BP1, BPO0) bits to allow part of memory to be protected
as read only. The protected area definition is shown as table of "Protected Area Sizes", the protected areas are
more flexible which may protect various area by setting value of BPO-BP3 bits.

Please refer to table of "protected area sizes".

- The Hardware Protected Mode (HPM) use WP#/SIO2 to protect the (BP3, BP2, BP1, BPO) bits and SRWD bit.
If the system goes into four I/O read mode, the feature of HPM will be disabled.

P/N: PM1394 REV. 1.4, JUL. 23, 2010
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Table 2. Protected Area Sizes
Status bit Protect Level
BP3 | BP2 | BP1 | BPO 4Mb 8Mb

0 0 0 0 [0 (none) 0 (none)

0 0 0 1 |1 (1 block, 1/8 area, block#7) 1 (1 block, 1/16 area, block#15)

0 0 1 0 (2 (2 blocks, 1/4 area, block#6-7) 2 (2 blocks, 1/8 area, block#14-15)

0 0 1 1 |3 (4 blocks, 1/2 area, block#4-7) 3 (4 blocks, 1/4 area, block#12-15)

0 1 0 0 |4 (8 blocks, ALL) 4 (8 blocks, 1/2 area, block#8-15)

0 1 0 1 |5 (8 blocks, ALL) 5 (16 blocks, ALL)

0 1 1 0 |6 (8 blocks, ALL) 6 (16 blocks, ALL)

0 1 1 1 |7 (8 blocks, ALL) 7 (16 blocks, ALL)

1 0 0 0 (8 (none) 8 (none)

1 0 0 1 |9 (1 block, 1/8 area, block#0) (1 block, 1/16 area, block#0)

1 0 1 0 |10 (2 blocks, 1/4 area, block#0-1) 0 (2 blocks, 1/8 area, block#0-1)

1 0 1 1 |11 (4 blocks, 1/2 area, block#0-3) 1 (4 blocks, 1/4 area, block#0-3)

1 1 0 0 |12 (8 blocks, ALL) 2 (8 blocks, 1/2 area, block#0-7)

1 1 0 1 |13 (8 blocks, ALL) 3 (16 blocks, ALL)

1 1 1 0 |14 (8 blocks, ALL) 4 (16 blocks, ALL)

1 1 1 1 |15 (8 blocks, ALL) 5 (16 blocks, ALL)

Il. Additional 512-bit secured OTP for unique identifier: to provide 512-bit one-time program area for setting
device unique serial number - Which may be set by factory or system customer. Please refer to table 3. 512-bit
secured OTP definition.

- Security register bit 0 indicates whether the chip is locked by factory or not.

- To program the 512-bit secured OTP by entering 512-bit secured OTP mode (with ENSO command), and go-
ing through normal program procedure, and then exiting 512-bit secured OTP mode by writing EXSO command.
- Customer may lock-down the customer lockable secured OTP by writing WRSCUR (write security register)
command to set customer lock-down bit1 as "1". Please refer to table of "security register definition" for security
register bit definition and table of "512-bit secured OTP definition" for address range definition.

- Note: Once lock-down whatever by factory or customer, it cannot be changed any more. While in 512-bit se-
cured OTP mode, array access is not allowed.

Table 3. 512-bit Secured OTP Definition

Address range Size Standard Factory Lock Customer Lock
Xxxx00~xxxx0F 128-bit ESN (electrical serial number) .
3xxx10~XXXX3F 384-bit N/A Determined by customer

P/N: PM1394
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Memory Organization

Table 4-1. Memory Organization (4Mb)

Block Block | Sector Address Range
(64KB) | (32KB) | (4KB) 9
15 127 07F000h 07FFFFh
7 | : : :
14 112 070000h 070FFFh
13 111 06F000h 06FFFFh
6 | : : :
12 96 060000h 060FFFh
1 95 05F000h 05FFFFh
5 | : : :
10 80 050000h 050FFFh
9 79 04F000h 04FFFFh
4 | : : :
8 64 040000h 040FFFh
7 63 03F000h 03FFFFh
3 | : : :
6 48 030000h 030FFFh
5 47 02F000h 02FFFFh
2 | : : :
4 32 020000h 020FFFh
3 31 01F000h 01FFFFh
1 | : : :
2 16 010000h 010FFFh
15 00F000h 00FFFFh
1 : : :
0 | 2 002000h 002FFFh
0 1 001000h 001FFFh
0 000000h 000FFFh
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Table 4-2. Memory Organization (8Mb)

Block Block | Sector Address Range
(64KB) | (32KB) | (4KB) 9
31 255 OFF000h OFFFFFh
15 | : : :
30 240 O0F0000h OFOFFFh
29 239 0EF000h OEFFFFh
14 | : : :
28 224 0E0000h OEOFFFh
27 223 0DF000h ODFFFFh
13 | : : :
26 208 0D0000h ODOFFFh
25 207 0CF000h OCFFFFh
12 | : : :
24 192 0C0000h O0COFFFh
23 191 0BF000h OBFFFFh
11 | : : :
22 176 0B0000Oh 0BOFFFh
21 175 0AF000h OAFFFFh
10 | : : :
20 160 0A0000h 0AOFFFh
19 159 09F000h 09FFFFh
9 | : : :
18 144 090000h 090FFFh
17 143 08F000h 08FFFFh
8 | : : :
16 128 080000h 080FFFh
15 127 07F000h 07FFFFh
7 | : : :
14 112 070000h 070FFFh
13 11 06F000h 06FFFFh
6 | : : :
12 96 060000h 060FFFh
11 95 05F000h 05FFFFh
5 | : : :
10 80 050000h 050FFFh
9 79 04F000h 04FFFFh
4 | : : :
8 64 040000h 040FFFh
7 63 03F000h 03FFFFh
3 | : : :
6 48 030000h 030FFFh
5 47 02F000h 02FFFFh
2 | : : :
4 32 020000h 020FFFh
3 31 01F000h 01FFFFh
1 | : : :
2 16 010000h 010FFFh
15 00F000h 00FFFFh
1 : : :
0 | 2 002000h 002FFFh
0 1 001000h 001FFFh
0 000000h 000FFFh
P/N: PM1394 REV. 1.4, JUL. 23, 2010
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DEVICE OPERATION

1. Before a command is issued, status register should be checked to ensure device is ready for the intended op-
eration.

2. When incorrect command is inputted to this LSI, this LSI becomes standby mode and keeps the standby mode
until next CS# falling edge. In standby mode, SO pin of this LSI should be High-Z.

3. When correct command is inputted to this LSI, this LSI becomes active mode and keeps the active mode until
next CS# rising edge.

4. Input data is latched on the rising edge of Serial Clock (SCLK) and data shifts out on the falling edge of SCLK.
The difference of Serial mode 0 and mode 3 is shown as Figure 1. "Serial Modes Supported".

5. For the following instructions: RDID, RDSR, RDSCUR, READ, FAST_READ, 2READ, 4READ,RES, REMS,
REMS2 and REMS4 the shifted-in instruction sequence is followed by a data-out sequence. After any bit of data
being shifted out, the CS# can be high. For the following instructions: WREN, WRDI, WRSR, SE, BE32K, BE,
CE, PP, 4PP, CP, RDP, DP, ENSO, EXSO, and WRSCUR, the CS# must go high exactly at the byte boundary;
otherwise, the instruction will be rejected and not executed.

6. During the progress of Write Status Register, Program, Erase operation, to access the memory array is neglect-
ed and not affect the current operation of Write Status Register, Program, Erase.

Figure 1. Serial Modes Supported

CPOL CPHA shift in shift out

orimode o o SGLK I L]
Seaimoded) 1 1 sok | LT 1. ] | ]
s Xvsa X X_...)
so ————————————— (s X X

Note:

CPOL indicates clock polarity of Serial master, CPOL=1 for SCLK high while idle, CPOL=0 for SCLK low while not
transmitting. CPHA indicates clock phase. The combination of CPOL bit and CPHA bit decides which Serial mode is
supported.
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HOLD FEATURE
The HDE instruction is required to enable the HOLD# pin function.

HOLD# pin signal goes low to hold any serial communications with the device. The HOLD feature will not stop the
operation of write status register, programming, or erasing in progress.

The operation of HOLD requires Chip Select (CS#) keeping low and starts on falling edge of HOLD# pin signal while
Serial Clock (SCLK) signal is being low (if Serial Clock signal is not being low, HOLD operation will not start until Se-
rial Clock signal being low). The HOLD condition ends on the rising edge of HOLD# pin signal while Serial Clock (SCLK)
signal is being low (if Serial Clock signal is not being low, HOLD operation will not end until Serial Clock being low),
see Figure 2.

Figure 2. Hold Condition Operation

CS# \

«—— Hold —» —— Hold —»
' Condition ' ' Condition
(standard) (non-standard)

The Serial Data Output (SO) is high impedance, both Serial Data Input (SI) and Serial Clock (SCLK) are don't care
during the HOLD operation. If Chip Select (CS#) drives high during HOLD operation, it will reset the internal logic of
the device. To re-start communication with chip, the HOLD# must be at high and CS# must be at low.

P/N: PM1394 15 REV. 1.4, JUL. 23, 2010
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COMMAND DESCRIPTION
Table 5. Command Set
COMMAND | WREN (write | WRDI (write | RDID (read | RDSR (read | WRSR (write | READ (read | o1 READ
. . e . ; (fast read
(byte) enable) disable) identification) |status register)|status register) data) data)
Command 06 04 oF 05 01 03 0B
(hex)
Input
Cycles Data(8) ADD(24) ADD(24)
Dummy 8
Cycles
sets the (WEL)| resets the outputs to read out the| to write new | nbytesread | n bytes read
write enable | (WEL) write JEDEC values of the | values to the | out until CS# | out until CS#
latch bit enable latch ID: 1-byte |status register|status register| goes high goes high
Action bit Manufacturer
ID & 2-byte
Device ID
2READ (2 4READ (4
COMMAND | xI/O read 4PP (quad SE (sector BE (block |BE 32K (block| CE (chip
x 1/O read
(byte) command) page program) erase) erase 64KB) | erase 32KB) erase)
command)
Note1
Command BB EB 38 20 D8 52 60 or C7
(hex)
Input ADD(6)+ ADD(6)+
Cycles ADD(12) | | \Gicator (2) | Data(s12) | ~PP(4) | ADDR4) | ADD(24)
Dummy
Cycles 4 4
n bytes read | n bytes read | quad inputto | to erase the | to erase the | to erase the |to erase whole
outby 2 x 1/0 | out by 4 x I/O | program the selected [selected 64KB|selected 32KB chip
Action until CS# goes|until CS# goes| selected page sector block block
high high
CP REMS (read
COMMAND | PP (Page |(Continuously| DP (Deep RDP (Release RES (read electronic REMS2 (read
from deep . ID for 2x I/O
(byte) program) program power down) electronic ID) | manufacturer
power down) ) mode)
mode) & device ID)
Command 02 AD B9 AB AB 9 EF
(hex)
Input ADD(24)+ ADD(24)+
Cycles | Data(2048) | Data(16) ADD(24) | ADD(24)
Dummy
Cycles 24
to program the| continously | enters deep | release from | to read out output the output the
selected page| program power down | deep power |1-byte Device | Manufacturer | Manufacturer
whole chip, mode down mode ID ID & Device ID|ID & Device ID
Action the address is
automatically
increase
P/N: PM1394 REV. 1.4, JUL. 23, 2010
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.. | RDSCUR | WRSCUR ESRY DSRY
COMMAND | , REMS4 |ENSO (enter) EXSO (exit | = (write | (enable SO | (disable so| ,1PE
(byte) (read ID for | secured secured security security to output to output (HOLD#
4xl/0 mode)|  OTP) OTP) register) | register) | RY/BY#) | RYBY#) | Cradle)
C°(r2$f)‘”d DF B1 c1 2B 2F 70 80 AA
Input
Cygles ADD(24)
Dummy
Cycles
output the to enter to exit the [toread value| to setthe to enable | todisable | toenable
Manufact- the 512- 512-bit of security |lock-down bit{SO to output|SO to output| HOLD# pin
urer ID & | bit Secured | Secured register [as"1" (once| RY/BY# RY/BY# function
Action device ID | OTP mode | OTP mode lock-down, | during CP | during CP
cannot be mode mode
updated)

Note 1: It is not recommended to adopt any other code not in the command definition table, which will potentially
enter the hidden mode.

Note 2: In individual block write protection mode, all blocks/sectors is locked as defualt.
Note 3: The number in parentheses after "ADD" or "Data" stands for how many clock cycles it has. For example,
"Data(8)" represents there are 8 clock cycles for the data in.
Note 4: The value of ADD of REMS/REMS2/REMS4 indicates the output of manufacturer ID or device ID. 00 will
output manufacturer ID first and 01 will output device ID first.

P/N: PM1394
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(1) Write Enable (WREN)

The Write Enable (WREN) instruction is for setting Write Enable Latch (WEL) bit. For those instructions like PP, 4PP,
CP, SE, BE32K, BE, CE, and WRSR, which are intended to change the device content, should be set every time af-
ter the WREN instruction setting the WEL bit.

The sequence of issuing WREN instruction is: CS# goes low— sending WREN instruction code— CS# goes high.
(Please refer to Figure 12)

(2) Write Disable (WRDI)
The Write Disable (WRDI) instruction is for resetting Write Enable Latch (WEL) bit.

The sequence of issuing WRDI instruction is: CS# goes low— sending WRDI instruction code— CS# goes high. (Please
refer to Figure 13)

The WEL bit is reset by following situations:
- Power-up
- Write Disable (WRDI) instruction completion
- Write Status Register (WRSR) instruction completion
- Page Program (PP) instruction completion
- Quad Page Program (4PP) instruction completion
- Sector Erase (SE) instruction completion
- Block Erase 32KB (BE32K) instruction completion
- Block Erase (BE) instruction completion
- Chip Erase (CE) instruction completion
- Continuously program mode (CP) instruction completion

(3) Read Identification (RDID)

The RDID instruction is for reading the manufacturer ID of 1-byte and followed by Device ID of 2-byte. The MXIC
Manufacturer ID is C2(hex), the memory type ID is 25(hex) as the first-byte device ID, and the individual device ID
of second-byte ID are listed as table of "ID Definitions". (Please refer to table 7)

The sequence of issuing RDID instruction is: CS# goes low— sending RDID instruction code— 24-bits ID data out
on SO— to end RDID operation can use CS# to high at any time during data out. (Please refer to Figure 14)

While Program/Erase operation is in progress, it will not decode the RDID instruction, so there's no effect on the cy-
cle of program/erase operation which is currently in progress. When CS# goes high, the device is at standby stage.
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(4) Read Status Register (RDSR)

The RDSR instruction is for reading Status Register Bits. The Read Status Register can be read at any time (even in
program/erase/write status register condition) and continuously. It is recommended to check the Write in Progress (WIP)
bit before sending a new instruction when a program, erase, or write status register operation is in progress.

The sequence of issuing RDSR instruction is: CS# goes low— sending RDSR instruction code— Status Register
data out on SO (Please refer to Figure 15)

The definition of the status register bits is as below:

WIP bit. The Write in Progress (WIP) bit, a volatile bit, indicates whether the device is busy in program/erase/write
status register progress. When WIP bit sets to 1, which means the device is busy in program/erase/write status
register progress. When WIP bit sets to 0, which means the device is not in progress of program/erase/write status
register cycle.

WEL bit. The Write Enable Latch (WEL) bit, a volatile bit, indicates whether the device is set to internal write enable
latch. When WEL bit sets to 1, which means the internal write enable latch is set, the device can accept program/
erase/write status register instruction. When WEL bit sets to 0, which means no internal write enable latch; the de-
vice will not accept program/erase/write status register instruction. The program/erase command will be ignored and
not affect value of WEL bit if it is applied to a protected memory area.

BP3, BP2, BP1, BP0 bits. The Block Protect (BP3, BP2, BP1, BPO) bits, volatile bits, indicate the protected area (as
defined in table 2) of the device to against the program/erase instruction without hardware protection mode being
set. To write the Block Protect (BP3, BP2, BP1, BPO0) bits requires the Write Status Register (WRSR) instruction to
be executed. Those bits define the protected area of the memory to against Page Program (PP), Sector Erase (SE),
Block Erase 32KB (BE32K), Block Erase (BE) and Chip Erase (CE) instructions (only if Block Protect bits (BP2:BPO0)
set to 0, the CE instruction can be executed).

The BP3, BP2, BP1, BPO bits default value are "1". Which is protected.

QE bit. The Quad Enable (QE) bit, volatile bit, performs Quad when it is reset to "0" (factory default) to enable WP#
oris set to "1" to enable Quad SIO2 and SIO3.

SRWD bit. The Status Register Write Disable (SRWD) bit, volatile bit, is operated together with Write Protection (WP#/
S102) pin for providing hardware protection mode. The hardware protection mode requires SRWD sets to 1 and
WP#/SIO2 pin signal is low stage. In the hardware protection mode, the Write Status Register (WRSR) instruction is
no longer accepted for execution and the SRWD bit and Block Protect bits (BP3, BP2, BP1, BPO) are read only.

The SRWD bit defaults to be "0".

Status Register

bit7 bit6 bit5 bitd4 bit3 bit2 bit1 bit0
SRWD (status QE BP3 BP2 BP1 BPO WEL WIP
. . (level of (level of (level of (level of . o
register write (Quad d d d d (write enable |  (write in
rotect) Enable) protecte protecte protecte protecte latch) progress bit)
P block) block) block) block)

_ 1=Quad 1=write 1=write
1=status Enable enable operation
reg|§ter write 0=not Quad (note 1) (note 1) (note 1) (note 1) 0=not write |0=not in write
disable .

Enable enable operation

Note: see the table 2 "Protected Area Size".
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(5) Write Status Register (WRSR)

The WRSR instruction is for changing the values of Status Register Bits. Before sending WRSR instruction, the
Write Enable (WREN) instruction must be decoded and executed to set the Write Enable Latch (WEL) bit in ad-
vance. The WRSR instruction can change the value of Block Protect (BP3, BP2, BP1, BPO0) bits to define the pro-
tected area of memory (as shown in fable 2). The WRSR also can set or reset the Quad enable (QE) bit and set or
reset the Status Register Write Disable (SRWD) bit in accordance with Write Protection (WP#/S102) pin signal, but
has no effect on bit1(WEL) and bit0 (WIP) of the status register. The WRSR instruction cannot be executed once the
Hardware Protected Mode (HPM) is entered.

The sequence of issuing WRSR instruction is: CS# goes low— sending WRSR instruction code— Status Register
data on SI-> CS# goes high. (Please refer to Figure 16)

The CS# must go high exactly at the byte boundary; otherwise, the instruction will be rejected and not executed.
The self-timed Write Status Register cycle time (tW) is initiated as soon as Chip Select (CS#) goes high. The Write
in Progress (WIP) bit still can be check out during the Write Status Register cycle is in progress. The WIP sets 1
during the tW timing, and sets 0 when Write Status Register Cycle is completed, and the Write Enable Latch (WEL)
bit is reset.

Table 6. Protection Modes

Mode Status register condition WP# and SRWD bit status Memory
Software protection $tatus regllst_er can b:e Xvntten WP#=1 and SRWD bit=0, or The protected area
in (WEL bit is set to "1") and _ o
mode (SPM) WP#=0 and SRWD bit=0, or cannot
the SRWD, BP0-BP3 - _
. WP#=1 and SRWD=1 be program or erase.
bits can be changed
Hardware protection The SRWD, BP0-BP3 of The protected area
b status register bits cannot be WP#=0, SRWD bit=1 cannot
mode (HPM)
changed be program or erase.

Note: As defined by the values in the Block Protect (BP3, BP2, BP1, BPO) bits of the Status Register, as shown in Table 2.

As the above table showing, the summary of the Software Protected Mode (SPM) and Hardware Protected Mode (HPM).

Software Protected Mode (SPM):

- When SRWD bit=0, no matter WP#/SIO2 is low or high, the WREN instruction may set the WEL bit and can
change the values of SRWD, BP3, BP2, BP1, BP0. The protected area, which is defined by BP3, BP2, BP1,
BPO, is at software protected mode (SPM).

- When SRWD bit=1 and WP#/SIO2 is high, the WREN instruction may set the WEL bit which can change the
values of SRWD, BP3, BP2, BP1, BPO. The protected area, which is defined by BP3, BP2, BP1, BP0, is at soft-
ware protected mode (SPM).

Note:
If SRWD bit=1 but WP#/SIO2 is low, it is impossible to write the Status Register even if the WEL bit has previously
been set. It is rejected to write the Status Register and not be executed.
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Hardware Protected Mode (HPM):

- When SRWD bit=1, and then WP#/SI02 is low (or WP#/SIO2 is low before SRWD bit=1), it enters the hardware
protected mode (HPM). The data of the protected area is protected by software protected mode by BP3, BP2,
BP1, BP0 and hardware protected mode by the WP#/S102 to against data modification.

Note:

To exit the hardware protected mode requires WP#/S102 driving high once the hardware protected mode is entered.
If the WP#/SIO2 pin is permanently connected to high, the hardware protected mode can never be entered; only
can use software protected mode via BP3, BP2, BP1, BPO.

If the system goes into four I/O read mode, the feature of HPM will be disabled.

(6) Read Data Bytes (READ)

The read instruction is for reading data out. The address is latched on rising edge of SCLK, and data shifts out on
the falling edge of SCLK at a maximum frequency fR. The first address byte can be at any location. The address
is automatically increased to the next higher address after each byte data is shifted out, so the whole memory can
be read out at a single READ instruction. The address counter rolls over to 0 when the highest address has been
reached.

The sequence of issuing READ instruction is: CS# goes low— sending READ instruction code— 3-byte address on
Sl— data out on SO— to end READ operation can use CS# to high at any time during data out. (Please refer to Fig-
ure 17)

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

The FAST_READ instruction is for quickly reading data out. The address is latched on rising edge of SCLK, and
data of each bit shifts out on the falling edge of SCLK at a maximum frequency fC. The first address byte can be at
any location. The address is automatically increased to the next higher address after each byte data is shifted out,
so the whole memory can be read out at a single FAST_READ instruction. The address counter rolls over to 0 when
the highest address has been reached.

The sequence of issuing FAST_READ instruction is: CS# goes low-> sending FAST_READ instruction code—3-
byte address on Sl—1-dummy byte (default) address on Sl—data out on SO— to end FAST_READ operation can
use CS# to high at any time during data out. (Please refer to Figure 18)

While Program/Erase/Write Status Register cycle is in progress, FAST_READ instruction is rejected without any im-
pact on the Program/Erase/Write Status Register current cycle.

(8) 2 x 1/0 Read Mode (2READ)

The 2READ instruction enable double throughput of Serial Flash in read mode. The address is latched on rising
edge of SCLK, and data of every two bits (interleave on 2 1/O pins) shift out on the falling edge of SCLK at a maxi-
mum frequency fT. The first address byte can be at any location. The address is automatically increased to the next
higher address after each byte data is shifted out, so the whole memory can be read out at a single 2READ instruc-
tion. The address counter rolls over to 0 when the highest address has been reached. Once writing 2READ instruc-
tion, the following address/dummy/data out will perform as 2-bit instead of previous 1-bit.

The sequence of issuing 2READ instruction is: CS# goes low— sending 2READ instruction— 24-bit address inter-
leave on SIO1 & SIO0— 4-bit dummy cycle on SI01 & SIO0— data out interleave on SIO1 & SIO0— to end 2READ
operation can use CS# to high at any time during data out (Please refer to Figure 19 for 2 x I/O Read Mode Timing
Waveform).
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While Program/Erase/Write Status Register cycle is in progress, 2READ instruction is rejected without any impact
on the Program/Erase/Write Status Register current cycle.

(9) 4 x /0 Read Mode (4READ)

The 4READ instruction enable quad throughput of Serial Flash in read mode. A Quad Enable (QE) bit of status
Register must be set to "1" before sending the 4READ instruction. The address is latched on rising edge of SCLK,
and data of every four bits (interleave on 4 1/O pins) shift out on the falling edge of SCLK at a maximum frequency
fQ. The first address byte can be at any location. The address is automatically increased to the next higher address
after each byte data is shifted out, so the whole memory can be read out at a single 4READ instruction. The ad-
dress counter rolls over to 0 when the highest address has been reached. Once writing 4READ instruction, the fol-
lowing address/dummy/data out will perform as 4-bit instead of previous 1-bit.

The sequence of issuing 4READ instruction is: CS# goes low— sending 4READ instruction— 24-bit address in-
terleave on SI103, SI02, SIO1 & SIO0— 6 dummy cycles — data out interleave on SIO3, S102, SIO1 & SIO0— to
end 4READ operation can use CS# to high at any time during data out (Please refer to figure 20 for 4 x I/O Read
Mode Timing Waveform).

Another sequence of issuing 4 READ instruction especially useful in random access is : CS# goes low—sending
4 READ instruction—3-bytes address interleave on SI03, SI02, SIO1 & SIO0 —performance enhance toggling bit
P[7:0]— 4 dummy cycles —data out still CS# goes high — CS# goes low (reduce 4 Read instruction) —24-bit ran-
dom access address (Please refer to figure 21 for 4x I/O read enhance performance mode timing waveform).

In the performance-enhancing mode, P[7:4] must be toggling with P[3:0] ; likewise P[7:0]=A5h,5Ah,FOh or OFh can
make this mode continue and reduce the next 4READ instruction. Once P[7:4] is no longer toggling with P[3:0]; like-
wise P[7:0]=FFh,00h,AAh or 55h and afterwards CS# is raised and then lowered, the system then will escape from
performance enhance mode and return to normal operation.

While Program/Erase/Write Status Register cycle is in progress, 4READ instruction is rejected without any impact
on the Program/Erase/Write Status Register current cycle.

(10) Sector Erase (SE)

The Sector Erase (SE) instruction is for erasing the data of the chosen sector to be "1". The instruction is used for
any 4K-byte sector. A Write Enable (WREN) instruction must execute to set the Write Enable Latch (WEL) bit before
sending the Sector Erase (SE). Any address of the sector (see table of memory organization) is a valid address
for Sector Erase (SE) instruction. The CS# must go high exactly at the byte boundary (the latest eighth of address
byte been latched-in); otherwise, the instruction will be rejected and not executed.

Address bits [Am-A12] (Am is the most significant address) select the sector address.

The sequence of issuing SE instruction is: CS# goes low — sending SE instruction code— 3-byte address on Sl
—CS# goes high. (Please refer to Figure 25)

The self-timed Sector Erase Cycle time (tSE) is initiated as soon as Chip Select (CS#) goes high. The Write in
Progress (WIP) bit still can be check out during the Sector Erase cycle is in progress. The WIP sets 1 during the
tSE timing, and sets 0 when Sector Erase Cycle is completed, and the Write Enable Latch (WEL) bit is reset. If the
sector is protected by BP3, BP2, BP1, BPO bits, the Sector Erase (SE) instruction will not be executed on the sec-
tor.
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(11) Block Erase (BE32K)

The Block Erase (BE32K) instruction is for erasing the data of the chosen block to be "1". The instruction is used
for 32K-byte block erase operation. A Write Enable (WREN) instruction must execute to set the Write Enable Latch
(WEL) bit before sending the Block Erase (BE32K). Any address of the block (see table of memory organization) is
a valid address for Block Erase (BE32K) instruction. The CS# must go high exactly at the byte boundary (the latest
eighth of address byte been latched-in); otherwise, the instruction will be rejected and not executed.

The sequence of issuing BE32K instruction is: CS# goes low — sending BE32K instruction code— 3-byte address
on Sl— CS# goes high. (see Figure 26)

The self-timed Block Erase Cycle time (tBE32K) is initiated as soon as Chip Select (CS#) goes high. The Write in
Progress (WIP) bit still can be checked out during the Block Erase cycle is in progress. The WIP sets 1 during the
tBE32K timing, and sets 0 when Block Erase Cycle is completed, and the Write Enable Latch (WEL) bit is reset. If
the block is protected by BP3, BP2, BP1, BPO bits, the Block Erase (tBE32K) instruction will not be executed on the
block.

(12) Block Erase (BE)

The Block Erase (BE) instruction is for erasing the data of the chosen block to be "1". The instruction is used for
64K-byte block erase operation. A Write Enable (WREN) instruction must execute to set the Write Enable Latch (WEL)
bit before sending the Block Erase (BE). Any address of the block (see table of memory organization) is a valid ad-
dress for Block Erase (BE) instruction. The CS# must go high exactly at the byte boundary (the latest eighth of ad-
dress byte been latched-in); otherwise, the instruction will be rejected and not executed.

The sequence of issuing BE instruction is: CS# goes low— sending BE instruction code— 3-byte address on Sl
—CS# goes high. (see Figure 27)

The self-timed Block Erase Cycle time (tBE) is initiated as soon as Chip Select (CS#) goes high. The Write in
Progress (WIP) bit still can be check out during the Block Erase cycle is in progress. The WIP sets 1 during the tBE
timing, and sets 0 when Block Erase Cycle is completed, and the Write Enable Latch (WEL) bit is reset. If the block
is protected by BP3, BP2, BP1, BPO bits, the Block Erase (BE) instruction will not be executed on the block.

(13) Chip Erase (CE)

The Chip Erase (CE) instruction is for erasing the data of the whole chip to be "1". A Write Enable (WREN) instruc-
tion must execute to set the Write Enable Latch (WEL) bit before sending the Chip Erase (CE). The CS# must go
high exactly at the byte boundary, otherwise the instruction will be rejected and not executed.

The sequence of issuing CE instruction is: CS# goes low— sending CE instruction code— CS# goes high. (Please
refer to Figure 28)

The self-timed Chip Erase Cycle time (tCE) is initiated as soon as Chip Select (CS#) goes high. The Write in
Progress (WIP) bit still can be check out during the Chip Erase cycle is in progress. The WIP sets 1 during the tCE
timing, and sets 0 when Chip Erase Cycle is completed, and the Write Enable Latch (WEL) bit is reset. If the chip
is protected by BP2, BP1, BPO bits, the Chip Erase (CE) instruction will not be executed. It will be only executed
when BP2, BP1, BPO all set to "0".
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(14) Page Program (PP)

The Page Program (PP) instruction is for programming the memory to be "0". A Write Enable (WREN) instruction
must execute to set the Write Enable Latch (WEL) bit before sending the Page Program (PP). The device pro-
grams only the last 256 data bytes sent to the device. If the entire 256 data bytes are going to be programmed, A7-
A0 (The eight least significant address bits) should be set to 0. If the eight least significant address bits (A7-AQ) are
not all 0, all transmitted data going beyond the end of the current page are programmed from the start address of
the same page (from the address A7-A0 are all 0). If more than 256 bytes are sent to the device, the data of the
last 256-byte is programmed at the request page and previous data will be disregarded. If less than 256 bytes are
sent to the device, the data is programmed at the requested address of the page without effect on other address of
the same page.

The sequence of issuing PP instruction is: CS# goes low— sending PP instruction code—3-byte address on Sl— at
least 1-byte on data on SI— CS# goes high. (Please refer to Figure 22)

The CS# must go high exactly at the byte boundary( the latest eighth bit of data being latched in), otherwise the in-
struction will be rejected and will not be executed.

The self-timed Page Program Cycle time (tPP) is initiated as soon as Chip Select (CS#) goes high. The Write in
Progress (WIP) bit still can be check out during the Page Program cycle is in progress. The WIP sets 1 during the
tPP timing, and sets 0 when Page Program Cycle is completed, and the Write Enable Latch (WEL) bit is reset. If the
page is protected by BP3, BP2, BP1, BPO bits, the Page Program (PP) instruction will not be executed.

(15) 4 x 1/0O Page Program (4PP)

The Quad Page Program (4PP) instruction is for programming the memory to be "0". A Write Enable (WREN) in-
struction must execute to set the Write Enable Latch (WEL) bit and Quad Enable (QE) bit must be set to "1" before
sending the Quad Page Program (4PP). The Quad Page Programming takes four pins: SIO0, SIO1, S102, and
SIO3 as address and data input, which can improve programmer performance and the effectiveness of application
of lower clock less than 20MHz. For system with faster clock, the Quad page program cannot provide more actual
favors, because the required internal page program time is far more than the time data flows in. Therefore, we sug-
gest that while executing this command (especially during sending data), user can slow the clock speed down to
20MHz below. The other function descriptions are as same as standard page program.

The sequence of issuing 4PP instruction is: CS# goes low—sending 4PP instruction code—3-byte address on
SIO[3:0]— at least 1-byte on data on SI0[3:0]—CS# goes high. (Please refer to Figure 23)

(16) Continuously program mode (CP mode)

The CP mode may enhance program performance by automatically increasing address to the next higher address
after each byte data has been programmed.

The Continuously program (CP) instruction is for multiple byte program to Flash. A write Enable (WREN) instruction
must execute to set the Write Enable Latch (WEL) bit before sending the Continuously program (CP) instruction.
CS# requires to go high before CP instruction is executing. After CP instruction and address input, two bytes of
data is input sequentially from MSB(bit7) to LSB(bit0). The first byte data will be programmed to the initial address
range with AO=0 and second byte data with AO=1. If only one byte data is input, the CP mode will not process. If
more than two bytes data are input, the additional data will be ignored and only the first two byte data are valid.
The CP program instruction will be ignored and not affect the WEL bit if it is applied to a protected memory area.
Any byte to be programmed should be in the erase state (FF) first. It will not roll over during the CP mode, once the
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last unprotected address has been reached, the chip will exit CP mode and reset write Enable Latch bit (WEL) as
"0" and CP mode bit as "0". Please check the WIP bit status if it is not in write progress before entering next valid
instruction. During CP mode, the valid commands are CP command (AD hex), WRDI command (04 hex), RDSR
command (05 hex), and RDSCUR command (2B hex). And the WRDI command is valid after completion of a CP
programming cycle, which means the WIP bit=0.

The sequence of issuing CP instruction is : CS# high to low— sending CP instruction code— 3-byte address on
Sl— Data Byte on SI—-CS# goes high to low— sending CP instruction......— last desired byte programmed or send-
ing Write Disable (WRDI) instruction to end CP mode-> sending RDSR instruction to verify if CP mode is ended. (Please
refer to Figure 24 of CP mode timing waveform)

Three methods to detect the completion of a program cycle during CP mode:

1) Software method-I: by checking WIP bit of Status Register to detect the completion of CP mode.

2) Software method-Il: by waiting for a tBP time out to determine if it may load next valid command or not.

3) Hardware method: by writing ESRY (enable SO to output RY/BY#) instruction to detect the completion of a pro-
gram cycle during CP mode. The ESRY instruction must be executed before CP mode instruction issuing. Once
it is enabled in CP mode, the CS# goes low will drive out the RY/BY# status on SO, "0" indicates busy stage, "1"
indicates ready stage, SO pin outputs tri-state if CS# goes high. DSRY (disable SO to output RY/BY#) instruc-
tion to disable the SO to output RY/BY# and return to status register data output during CP mode. Please note
that the ESRY/DSRY commands are not accepted unless the completion of CP mode.

(17) Deep Power-down (DP)

The Deep Power-down (DP) instruction is for setting the device on the minimizing the power consumption (to enter-
ing the Deep Power-down mode), the standby current is reduced from ISB1 to ISB2). The Deep Power-down mode
requires the Deep Power-down (DP) instruction to enter, during the Deep Power-down mode, the device is not ac-
tive and all Write/Program/Erase instruction are ignored. When CS# goes high, it's only in standby mode not deep
power-down mode. It's different from Standby mode.

The sequence of issuing DP instruction is: CS# goes low— sending DP instruction code—CS# goes high. (Please
refer to Figure 29)

Once the DP instruction is set, all instruction will be ignored except the Release from Deep Power-down mode (RDP)
and Read Electronic Signature (RES) instruction. (Those instructions allow the ID being reading out). When Power-
down, the deep power-down mode automatically stops, and when power-up, the device automatically is in standby
mode. For RDP instruction the CS# must go high exactly at the byte boundary (the latest eighth bit of instruction
code been latched-in); otherwise, the instruction will not executed. As soon as Chip Select (CS#) goes high, a delay
of tDP is required before entering the Deep Power-down mode.

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

The Release from Deep Power-down (RDP) instruction is terminated by driving Chip Select (CS#) High. When Chip
Select (CS#) is driven High, the device is put in the Stand-by Power mode. If the device was not previously in the
Deep Power-down mode, the transition to the Stand-by Power mode is immediate. If the device was previously in
the Deep Power-down mode, though, the transition to the Stand-by Power mode is delayed by tRES2, and Chip
Select (CS#) must remain High for at least tRES2(max), as specified in Table 10.AC Characteristics. Once in the
Stand-by Power mode, the device waits to be selected, so that it can receive, decode and execute instructions. The
RDP instruction is only for releasing from Deep Power Down Mode.

RES instruction is for reading out the old style of 8-bit Electronic Signature, whose values are shown as table of /D
Definitions on next page. This is not the same as RDID instruction. It is not recommended to use for new design.

P/N: PM1394 25 REV. 1.4, JUL. 23, 2010



	Contact us
	FEATURES
	GENERAL  DESCRIPTION
	Table 1. Additional Feature Comparison

	PIN CONFIGURATIONS 
	PIN DESCRIPTION
	BLOCK DIAGRAM
	DATA PROTECTION
	Table 2. Protected Area Sizes
	Table 3. 512-bit Secured OTP Definition

	Memory Organization
	Table 4-1.  Memory Organization (4Mb)
	Table 4-2.  Memory Organization (8Mb)

	DEVICE OPERATION
	Figure 1. Serial Modes Supported

	HOLD FEATURE
	Figure 2. Hold Condition Operation 

	COMMAND DESCRIPTION
	Table 5. Command Set
	(1) Write Enable (WREN)
	(2) Write Disable (WRDI)
	(3) Read Identification (RDID)
	(4) Read Status Register (RDSR)
	(5) Write Status Register (WRSR)
	Table 6. Protection Modes
	(6) Read Data Bytes (READ)
	(7) Read Data Bytes at Higher Speed (FAST_READ)
	(8) 2 x I/O Read Mode (2READ)
	(9) 4 x I/O Read Mode (4READ)
	(10) Sector Erase (SE)
	(11) Block Erase (BE32K)
	(12) Block Erase (BE)
	(13) Chip Erase (CE)
	(14) Page Program (PP)
	(15) 4 x I/O Page Program (4PP)
	(16) Continuously program mode (CP mode)


