FEoN.. EN25QX256A (2S)

EN25QX256A (2S)
256 Megabit 3V Serial Flash Memory with 4Kbyte Uniform Sector

FEATURES

¢ Single power supply operation
— Full voltage range: 2.7-3.6 volt
¢ Serial Interface Architecture
— SPI Compatible: Mode 0 and Mode 3

e 256 M-bit Serial Flash
— 256 M-bit/ 32,768 KByte / 131,072 pages
— 256 bytes per programmable page

e Standard, Dual or Quad SPI
— Standard SPI: CLK, CS#, DI, DO, WP#, HOLD#
— Dual SPI: CLK, CS#, DQo, DQ1, WP#, HOLD#
— Quad SPI: CLK, CS#, DQo, DQ1, DQ2, DQ3
— Configurable dummy cycle number

¢ High performance Read
- 2.7-3.6V
— 104MHz clock rate for Single/Dual/Quad 1/0
Fast Read

¢ Low power consumption
— 7 mA typical active current
— 1 pA typical power down current
¢ Uniform Sector Architecture:
— 8,192 sectors of 4-Kbyte
— 1,024 blocks of 32-Kbyte
— 512 blocks of 64-Kbyte
— Any sector or block can be erased individually

GENERAL DESCRIPTION

Software and Hardware Write Protection

— Write Protect all or portion of memory via
software

— Enable/Disable protection with WP# pin

High performance program/erase speed
— Page program time: 0.5ms typical

— Sector erase time: 40ms typical

— Half Block erase time 200ms typical
— Block erase time 300ms typical

— Chip erase time: 120 seconds typical

3byte address and 4byte address switch
Volatile Status Register Bits
Lockable 3x512 byte OTP security sector

Support Serial Flash Discoverable Parameters
(SFDP) signature

Read Unique ID Number
Minimum 100K endurance cycle
More than 20-year data retention

Package Options

— SOP8 200mil (or 208/209 mil)

— SOP16 300mil

— VDFN / WSONS8 5x6 mm

— VDFN /WSONS8 6x8 mm

— All Pb-free packages are compliant RoHS,
Halogen-Free and REACH.

Industrial temperature Range

The device is a 256 Megabit (32,768K-byte) Serial Flash memory, with advanced write protection mechanisms.
The device supports the single bit and four bits serial input and output commands via standard Serial Peripheral
Interface (SPI) pins: Serial Clock, Chip Select, Serial DQo (DI) and DQ: (DO), DQ. (WP#) and DQs
(HOLD#/RESET#). The memory can be programmed 1 to 256 bytes at a time, using the Page Program instruction.

By providing the ability to protect and unprotect blocks, a system can unprotect blocks to modify their content while
keeping the remaining blocks of the memory array securely protected. This is useful in applications where program
code is patched or updated on a subroutine or module basis or in applications where data storage segments need
to be modified without running the risk of errant modifications to the program code segments.

The device is designed to allow either single Sector/Block at a time or full chip erase operation. The device can be
configured to protect part of the memory as the software protected mode. The device can sustain a minimum of
100K program/erase cycles on each sector or block.
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CONNECTION DIAGRAMS (TOP

VIEW)
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Pin Names
Symbol Pin Name
CLK Serial Clock Input
DI (DQo) Serial Data Input (Data Input Output 0) *
DO (DQa) Serial Data Output (Data Input Output 1) *
CS# Chip Enable
WP# (DQ>) Write Protect (Data Input Output 2) 2
HOLD# /RESET# (DQs) | HOLD#RESET# pin (Data Input Output 3)
HOLD# (DQ3) HOLD# pin (Data Input Output 3) % (only SOP16)
RESET# RESET# pin (only SOP16)
Vee Supply Voltage (2.7-3.6V)
Vss Ground
NC No Connect

Note:

1. DQo and DQ; are used for Dual and Quad instructions.
2. DQo ~ DQs are used for Quad instructions.

WP# & HOLD#/RESET# & HOLD# functions are only available for Standard/Dual SPI.
3. RESET# only work at SOP16 package
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BLOCK DIAGRAM
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Note:

1. DQo and DQ; are used for Dual instructions.
2. DQo ~ DQs are used for Quad instructions.
3. RESET# only work at SOP16 package
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SIGNAL DESCRIPTION

Serial Data Input, Output and IOs (DI, DO and DQy, DQ;, DQ,, DQ3)

The device supports standard SPI, Dual SPI and Quad SPI operation. Standard SPI instructions use the
unidirectional DI (input) pin to serially write instructions, addresses or data to the device on the rising edge of the
Serial Clock (CLK) input pin. Standard SPI also uses the unidirectional DO (output) to read data or status from the
device on the falling edge CLK.

Dual and Quad SPI instruction use the bidirectional IO pins to serially write instruction, addresses or data to the
device on the rising edge of CLK and read data or status from the device on the falling edge of CLK.

Serial Clock (CLK)
The SPI Serial Clock Input (CLK) pin provides the timing for serial input and output operations. ("See SPI Mode")

Chip Select (CS#)

The SPI Chip Select (CS#) pin enables and disables device operation. When CS# is high the device is deselected
and the Serial Data Output (DO, or DQo, DQ1, DQ> and DQs) pins are at high impedance. When deselected, the
device s power consumption will be at standby levels unless an internal erase, program or status register cycle is in
progress. When CS# is brought low the device will be selected, power consumption will increase to active levels
and instructions can be written to and data read from the device. After power-up, CS# must transition from high to
low before a new instruction will be accepted.

Write Protect (WP#)

The Write Protect (WP#) pin can be used to prevent the Status Register from being written. Used in conjunction
with the Status Register’s Block Protect (CMP, TB, BP3, BP2, BP1 and BPO) bits and Status Register Protect (SRP)
bits, a portion or the entire memory array can be hardware protected. The WP# function is only available for
standard SPI and Dual SPI operation, when during Quad SPI, this pin is the Serial Data 10 (DQ2) for Quad I/O
operation.

HOLD (HOLD#)

The HOLD# pin allows the device to be paused while it is actively selected. When QE=0(default) and
HRSW=0(default), the HOLD# pin is enabled. When HOLD# is brought low, while CS# is low, the DO pin will be at
high impedance and signals on the DI and CLK pins will be ignored (don’t care). The hold function can be useful
when multiple devices are sharing the same SPI signals. The HOLD# function is only available for standard SPI
and Dual SPI operation, when during Quad SPI, this pin is the Serial Data 10 (DQ3s) for Quad I/O operation

RESET (RESET#)

The RESET# pin allows the device to be reset while it is actively selected. When QE=0(default) and
HRSW=0(default), the RESET# pin is disabled. The Hardware Reset function is only available for standard SPI and
Dual SPI operation, when during Quad SPI, this pin is the Serial Data 10 (DQ3) for Quad 1/O operation or Quad
Output operation. For SOP16 package, the RESET# pin is a dedicated hardware reset pin regardless of device
settings or operation states. If the hardware reset function is not used, this pin can be left floating or connected to
Vcc in the system.

Set RESET# to low for a minimum period lus (turst) Will interrupt any on-going instructions to have the device to
initial state. The device can accept new instructions again in 28us (turs) after RESET# back to high.
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Pin definition setting with QE and HRSW bits at 8 and 16 pin package

HRSW=0 HRSW=1
8 pin
QE =0 HOLD/DQ3 RESET/DQ3
- WP/DQ2 WP/DQ2
- DQ3 DQ3
QE=1 DQ2 DQ2
16 pin
PIN1 HOLD/DQ3 PIN1 RESET/DQ3
QE =0 PIN3 RESET PIN3 RESET
PIN9 WP/DQ2 PIN9 WP/DQ2
PIN1 DQ3 PIN1 DQ3
QE=1 PIN3 RESET PIN3 RESET
PIN9 DQ2 PIN9 DQ2
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MEMORY ORGANIZATION

The memory is organized as:

) 33,554,432 bytes

) Uniform Sector Architecture
512 blocks of 64-Kbyte
1,024 sectors of 32-Kbyte
8,192 sectors of 4-Kbyte
49,152 pages (256 bytes each)

Each page can be individually programmed (bits are programmed from 1 to 0). The device is Sector, Block or Chip
Erasable but not Page Erasable.

Uniform Block Sector Architecture

64KB 32KB 64KB 32KB
Block Block Sector Address range Block Block Sector Address range
1023 8191 1FFFO00h | 1FFFFFFh 511 4095 | OFFF000h | OFFFFFFh
511 : : : 255
1022 8176 1FFO000h | 1FFOFFFh 510 4080 | OFF0000h | OFFOFFFh
1021 8175 1FEF000h | 1IFEFFFFh 509 4079 [ OFEF000h | OFEFFFFh
510 : : : 254 : : :
1020 8160 1FEQ00Oh | 1IFEOFFFh 508 4064 | OFEO000h [ OFEOFFFh
1019 8159 1FDFO000h | 1IFDFFFFh 507 4063 | OFDF000h | OFDFFFFh
509 : : : 253
1018 8144 1FDO000h | 1IFDOFFFh 506 4048 | OFD0O00Oh | OFDOFFFh
1017 8143 1FCF000h | 1IFCFFFFh 505 4047 | OFCF000h | OFCFFFFh
508 : : : 252
1016 8128 [ 1FC0000h | 1FCOFFFh 504 4032 | OFC0000h | OFCOFFFh
519 4159 103F000h | 103FFFFh 7 63 003F000h | 003FFFFh
259 3 : : :
518 6
4144 1030000h | 1030FFFh 48 0030000h | 0030FFFh
517 4143 102F000h | 102FFFFh 5 47 002F000h | 002FFFFh
258 2 H H H
516 4
4128 1020000h | 1020FFFh 32 0020000h | 0020FFFh
515 4127 101F000h | 101FFFFh 3 31 001F000h | 001FFFFh
257 1 : : :
514 2
4112 1010000h | 1010FFFh 16 0010000h | 0010FFFh
513 4111 100F000h | 100FFFFh 1 15 000FO000h | 000OFFFFh
256 0 : : :
512 0
4096 1000000h | 1000FFFh 0 0000000h | O000FFFh
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OPERATING FEATURES

Standard SPI Modes

The device is accessed through an SPI compatible bus consisting of four signals: Serial Clock (CLK), Chip Select
(CS#), Serial Data Input (DI) and Serial Data Output (DO). Both SPI bus operation Modes 0 (0, 0) and 3 (1, 1) are
supported. The primary difference between Mode 0 and Mode 3, as shown in SPI Modes figure, concerns the
normal state of the CLK signal when the SPI bus master is in standby and data is not being transferred to the Serial
Flash. For Mode 0 the CLK signal is normally low. For Mode 3 the CLK signal is normally high. In either case data
input on the DI pin is sampled on the rising edge of the CLK. Data output on the DO pin is clocked out on the falling
edge of CLK.

cs# | [

MODE 3 MODE 3

CLK MopEo) | J_I:IJ_I:IJ_I:J_I:,J_I—_-,J_I:J_I:,:-L;CTDE; ______
DI Bit 7)(Bit 6)Bit 5)Bit 4)Bit 3)Bit 2)Bit T)Bit XX X K X X X XPDONT CAREX D O K X X X X X

MSB

HIGH IMPEDANCE

DO

SPI Modes

Dual SPI Instruction

The device supports Dual SPI operation when using the “Dual Output Fast Read and Dual I/ O FAST_READ”
(3Bh/3Ch and BBh/BCh) instructions. These instructions allow data to be transferred to or from the Serial Flash
memory at two to three times the rate possible with the standard SPI. The Dual Read instructions are ideal for
quickly downloading code from Flash to RAM upon power-up (code-shadowing) or for application that cache code-
segments to RAM for execution. The Dual output feature simply allows the SPI input pin to also serve as an output
during this instruction. When using Dual SPI instructions the DI and DO pins become bidirectional I/O pins; DQo and
DQa:. All other operations use the standard SPI interface with single output signal.
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Quad I/0O SPI Instruction or Quad Output SPI Instruction

The device supports Quad output operation when using the Quad 1/0 Fast Read (EBh/ECh) or Quad Output Fast
Read (6Bh/6Ch). This instruction allows data to be transferred to or from the Serial Flash memory at four to six
times the rate possible with the standard SPI. The Quad Read instruction offer a significant improvement in
continuous and random access transfer rates allowing fast code-shadowing to RAM or for application that cache

code-segments to RAM for execution.

CS# \
Mode 3 1] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Lk Mode0 . ‘ 0
~&—— Instruction (EBh) ——— : : i : 10 Switches from
H H H H : Input to Output
pao X X/ LaXo X4 X0 X4 X0 X4 X0} {la XoXa X oK4
| LD e ——
DQ1 s X X X Xs X Xs Xk : {ls X O XX X5
o RN
DQ2 6 X2 X6 X2 X6 X2 X6 X2} ' o X2 X X 2K 6
vy e
Da3 7 X3 X7 X3 XIX3 X7 )X3) 2.6 06 ¢
A23-16 | A158 | A7-0 |Dummy:Dummy:Dummy!}Byte 1 Byte 2

Note: The above address cycles are base on 3-byte address mode, for 4-byte address mode, the address cycles

will be increased.

Quad I/0O SPI Modes




FoN. EN25QX256A (2S)

Full Quad SPI Modes (QPI)

The device also supports Full Quad SPI Mode (QPI) function while using the Enable Quad Peripheral Interface
mode (EQPI) (38h). When using Quad SPI instruction the DI and DO pins become bidirectional I/O pins; DQO and
DQ1, and the WP# and HOLD#/RESET# pins become DQ> and DQs respectively.

Cs# —‘ ’7
CLK - a n - o= - n »

DQo 4<GMD4XGMD0XADRZ%DR16>. - n = . e . e o
o oot o) ()
DQ2 —(CMDEXCMDQXAD RZZXADR! B> ----- ----- ----- DAZ

DQ3 %CMDTXCMN)%DRZ%DR!Q) ----- ----- ----- DA3

command address Data byte O Data byte n >{

Full Quad SPI Modes

Note: The above address cycles are base on 3-byte address mode, for 4-byte address mode, the address cycles
will be increased.
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Page Programming

To program one data byte, two instructions are required: Write Enable (WREN), which is one byte, and a Page
Program (PP) or Quad Input Page Program (QPP) sequence, which consists of four bytes plus data. This is
followed by the internal Program cycle (of duration tpp).

To spread this overhead, the Page Program (PP) or Quad Input Page Program (QPP) instruction allows up to 256
bytes to be programmed at a time (changing bits from 1 to 0) provided that they lie in consecutive addresses on the
same page of memory.

Sector Erase, Half Block Erase, Block Erase and Chip Erase

The Page Program (PP) or Quad Input Page Program (QPP) instruction allows bits to be reset from 1 to 0. Before
this can be applied, the bytes of memory need to have been erased to all 1s (FFh). This can be achieved a sector
at a time, using the Sector Erase (SE) instruction, half a block at a time using the Half Block Erase (HBE) instruction,
a block at a time using the Block Erase (BE) instruction or throughout the entire memory, using the Chip Erase (CE)
instruction. This starts an internal Erase cycle (of duration tsg, tuse, tse Or tce). The Erase instruction must be
preceded by a Write Enable (WREN) instruction.

Polling During a Write, Program or Erase Cycle

A further improvement in the time to Write Status Register (WRSR, WRSR2, WRSR3), Program (PP, QPP) or
Erase (SE, HBE, BE or CE) can be achieved by not waiting for the worst case delay (tw, tep, tse, thee, tee OF tce). The
Write in Progress (WIP) bit is provided in the Status Register so that the application program can monitor its value,
polling it to establish when the previous Write cycle, Program cycle or Erase cycle is complete.

Active Power, Stand-by Power and Deep Power-Down Modes

When Chip Select (CS#) is Low, the device is enabled, and in the Active Power mode. When Chip Select (CS#) is
high, the device is disabled, but could remain in the Active Power mode until all internal cycles have completed
(Program, Erase, Write Status Register). The device then goes into the Stand-by Power mode. The device
consumption drops to Icc.

The Deep Power-down mode is entered when the specific instruction (the Enter Deep Power-down Mode (DP)
instruction) is executed. The device consumption drops further to lcc2. The device remains in this mode until
another specific instruction (the Release from Deep Power-down Mode and Read Device ID (RDI) instruction) is
executed.

All other instructions are ignored while the device is in the Deep Power-down mode. This can be used as an extra
software protection mechanism, when the device is not in active use, to protect the device from inadvertent Write,
Program or Erase instructions.
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Write Protection

Applications that use non-volatile memory must take into consideration the possibility of noise and other adverse
system conditions that may compromise data integrity. To address this concern, the device provides the following
data protection mechanisms:

Power-On Reset and an internal timer can provide protection against inadvertent changes while the power
supply is outside the operating specification.

Program, Erase and Write Status Register instructions are checked that they consist of a number of clock
pulses that is a multiple of eight, before they are accepted for execution.

All instructions that modify data must be preceded by a Write Enable (WREN) instruction to set the Write

Enable Latch (WEL) bit. This bit is returned to its reset state by the following events:

— Power-up

- Write Disable (WRDI) instruction completion or Write Status Register (WRSR) instruction completion
or Write Status Register 2/3 (WRSR2/WRSR3) instruction completion or Page Program (PP) or Quad Input
Page Program (QPP) instruction completion or Sector Erase (SE) instruction completion or Half Block
Erase (HBE) / Block Erase (BE) instruction completion or Chip Erase (CE) instruction completion

The Block Protect (CMP, TB, BP3, BP2, BP1, BPO) bhits allow part of the memory to be configured as read-
only. This is the Software Protected Mode (SPM).

The Write Protect (WP#) signal allows CMP, TB, BP3, BP2, BP1, BPO bits and Status Register Protect (SRP)
bit to be protected. This is the Hardware Protected Mode (HPM).

In addition to the low power consumption feature, the Deep Power-down mode offers extra software
protection from inadvertent Write, Program and Erase instructions, as all instructions are ignored except one
particular instruction (the Release from Deep Power-down instruction).
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Protected Area Sizes Sector Organization

Status Register Content * Memory Content ?

CMP | TB BP3 BP2 | BP1 | BPO Protect Areas Addresses Density Portion
0 X 0 0 0 0 None None None None
0 0 0 0 0 1 | Block 511 1FFO000h-1FFFFFFh | 64KB | Upper 1/512
0 0 0 0 1 0 | Block 510 to 511 | 1FE0000h-1FFFFFFh | 128KB | Upper 1/256
0 0 0 0 1 1 | Block 508 to 511 | 1FC0000h-1FFFFFFh | 256KB | Upper 1/128
0 0 0 1 0 0 | Block 504 to 511 | 1F80000h-1FFFFFFh | 512KB | Upper 1/64
0 0 0 1 0 1 | Block 496 to 511 | 1F00000h-1FFFFFFh | 1MB Upper 1/32
0 0 0 1 1 0 | Block 480 to 511 | 1E00000n-1FFFFFFh | 2MB Upper 1/16
0 0 0 1 1 1 | Block 448 to 511 | 1€00000n-1FFFFFFh | 4MB Upper 1/8
0 0 1 0 0 0 | Block 384 to 511 | 1800000h-1FFFFFFH | 8MB Upper 1/4
0 0 1 0 0 1 | Block 256 to 511 | 1000000n-1FFFFFFh | 16MB | Upper 1/2
0 1 0 0 0 1 | Blocko 0000000h-000FFFFh | 64KB | Lower 1/512
0 1 0 0 1 0 | Block0to1 0000000h-001FFFFh | 128KB | Lower 1/256
0 1 0 0 1 1 | Block0to3 0000000h-003FFFFh | 256KB | Lower 1/128
0 1 0 1 0 0 |BlockOto7 0000000h-007FFFFh | 512KB | Lower 1/64
0 1 0 1 0 1 | Block 0to 15 0000000h-00FFFFFh | 1MB Lower 1/32
0 1 0 1 1 0 | Block 0 to 31 0000000h-01FFFFFh | 2vB Lower 1/16
0 1 0 1 1 1 | Block 0to 63 0000000h-03FFFFFh | 4MB Lower 1/8
0 1 1 0 0 0 |Block0to127 | 0000000h-07FFFFFh | 8MB Lower 1/4
0 1 1 0 0 1 | Block0to255 | 0000000n-OFFFFFFh | 16MB | Lower 1/2
0 X 1 1 0 x | Blockotos11 | 0000000h-1FFFFFFh | 32mB | Al
0 1 X 1 x | Blockotos11 | 0000000h-1FFFFFFh | 32mB | Al
1 X 0 0 0 0 |Block0to511 | 0000000h-1FFFFFFh | Al Al
1 | o | o 0 | 0 | 1 |Block0to510 [ 0000000h-1FEFFFFh | 32704 | LOWer
1 0 0 0 1 0 |[Blockoto509 | 0000000h-1FDFFFFR | 32040 | LOWET
1 0 0 0 1 1 | Block0t0507 | 0000000h-1FBFFFFh [ 32512 &‘2)‘;"/9158
1 0 0 1 0 0 |[Blockotos503 | 0000000n-1F7FFFFh | 322%° [ Lower 63/64
1 0 0 1 0 1 | Block0to495 | 0000000h-1EFFFFFh | 31MB | Lower 31/32
1 0 0 1 1 0 |Block0to479 | 0000000h-1DFFFFFh | 30MB | Lower 15/16
1 0 0 1 1 1 | Block0to447 | 0000000h-1BFFFFFh | 28MB | Lower 7/8
1 0 1 0 0 0 |Block0to383 | 0000000h-17FFFFFh | 24MB | Lower 3/4
1 0 1 0 0 1 | Block0to255 | 0000000n-OFFFFFFh | 16MB | Lower 1/2
1 1 0 0 0 1 |Block1to511 | 0010000h-1FFFFFFh %704 Lstf/%rlz
1 1 0 0 1 0 |Block2to511 | 0020000h-1FFFFFFh %640 555326
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1 1 0 0 1 1 |Block4to511 | 0040000h-1FFFFFFh %512 ?%O/irzs
1 1 0 1 0 0 |Block8to511 | 0080000h-1FFEFFER %256 Upper 63/64
1 1 0 1 0 1 Block 16 to 511 0100000h-1FFFFFFh 31MB Upper 31/32
1 1 0 1 1 0 Block 32to 511 0200000h-1FFFFFFh 30MB Upper 15/16
1 1 0 1 1 1 Block 64 to 511 0400000h-1FFFFFFh 28MB Upper 7/8
1 1 1 0 0 0 Block 128 to 511 | 0800000h-1FFFFFFh 24MB Upper 3/4
1 1 1 0 0 1 Block 256 to 511 | 1000000h-1FFFFFFh 16MB Upper 1/2
1 X 1 1 0 X None None None None
1 X 1 X 1 X None None None None

Note:

1. X=don't care

2. If any Erase or Program command specifies a memory region that contains protected data portion, this

command will be ignored.
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INSTRUCTIONS

All instructions, addresses and data are shifted in and out of the device, most significant bit first. Serial Data Input
(DI) is sampled on the first rising edge of Serial Clock (CLK) after Chip Select (CS#) is driven Low. Then, the one-
byte instruction code must be shifted in to the device, most significant bit first, on Serial Data Input (DI), each bit
being latched on the rising edges of Serial Clock (CLK).

The instruction set is listed in Instruction Set table. Every instruction sequence starts with a one-byte instruction
code. Depending on the instruction, it might be followed by address bytes, or data bytes, or both or none. Chip
Select (CS#) must be driven high after the last bit of the instruction sequence has been shifted in. In the case of a
Read Data Bytes (READ), Read Data Bytes at Higher Speed (Fast_Read), Dual Output Fast Read, Dual I/0 Fast
Read, Quad Output Fast Read, Quad Input/Output FAST_READ, Read Status Register (RDSR), Read Status
Register 2 (RDSR2), Read Status Register 3 (RDSR3), Read Status Register 4 (RDSR4), Read Extended Register
or Release from Deep Power-down, and Read Device ID (RDI) instruction, the shifted-in instruction sequence is
followed by a data-out sequence. Chip Select (CS#) can be driven high after any bit of the data-out sequence is
being shifted out.

In the case of a write instruction, Chip Select (CS#) must be driven high exactly at a byte boundary, otherwise the
instruction is rejected, and is not executed. That is, Chip Select (CS#) must driven high when the number of clock
pulses after Chip Select (CS#) being driven Low is an exact multiple of eight. For Page Program, if at any time the
input byte is not a full byte, nothing will happen and WEL will not be reset.

In the case of multi-byte commands of Page Program (PP), Quad Input Page Program (QPP) and Release
from Deep Power Down (RES) minimum number of bytes specified has to be given, without which, the
command will be ignored.

In the case of Page Program, if the number of byte after the command is less than 4 (at least 1 data byte), it
will be ignored too. In the case of SE and HBE/BE, exact 24-bit (or 32-bit, depends on mode state) address
is a must, any less or more will cause the command to be ignored.

All attempts to access the memory array during a Write Status Register cycle, Program cycle or Erase cycle are
ignored, and the internal Write Status Register cycle, Program cycle or Erase cycle continues unaffected.
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Instruction Set

Byte 1

Instruction Name Code Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 n-Bytes

RSTEN 66h

rsT 9%h

EQPI 38h

@

RSTQIO FFh

Write Resume 30h/7Ah

Write Suspend BOh/75h

Write Enable (WREN) 06h

Volatile Status Register

Write Enable © 50h

Write Disable (WRDI) 04h

Read Status Register ) ©)

(RDSR) g 05h (S7-S0) continuous

Read Status Register 2 (SR2.7- _ ®)
09h/35h €

(RDSR2) SR2.0) continuous

Read Status Register 3 (SR3.7- _ ®)
95h/15h €

(RDSR3) SRSO) continuous

Write Status Register : (SR2.7- (SR3.7-

(WRSR) Oth S7-S0 SR2.0) | SR3.0)

Write Status Register 2 SR2.7-

(WRSR?2) 31h/01h SR2.0

Write Status Register 3 | COh/11h/ SR3.7-

(WRSR3) 01lh SR3.0

Deep Power-down B9h

Release from Deep

Power-down, and read dummy Dummy dummy | (ID7-1DO0) ©

Device ID (RES) ABh

Release from Deep
Power-down (RDP)

o e | oy | | o
e | o [ o | o [ Ll
A R e
(ngldD')demiﬁcaﬂon 9Fh (M7-M0) | (ID15-ID8) | (ID7-IDO) ®

Read SFDP modeand | g5, | ap3.a16 | A15-A8 | A7-A0 | dummy | (o7-Do) | (NextByte)

Unique ID Number Continuous

Read Extended

@
address Mode Cah (S7-50)

Write Extended

address Register C5h S7-S0
Enter 4byte address B7h
mode
Exit 4byte address Eoh
mode
Note:

1. RST command only executed if RSTEN command is executed first. Any intervening command will disable Reset.

2. Release Full Quad SPI or Fast Read Enhanced mode. Device accepts eight-clocks command in Standard SPI
mode, or two-clocks command in Full Quad SPI mode.

3. Volatile Status Register Write Enable command must precede WRSR command without any intervening
commands to write data to Volatile Status Register.
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4.

Noo

Data bytes are shifted with Most Significant Bit first. Byte fields with data in parenthesis “( )” indicate data being
read from the device on the DO pin.

The Status Register contents will repeat continuously until CS# terminates the instruction.

The Device ID will repeat continuously until CS# terminates the instruction.

The Manufacturer ID and Device ID bytes will repeat continuously until CS# terminates the instruction.

00h on Byte 4 starts with MID and alternate with DID, 01h on Byte 4 starts with DID and alternate with MID.
(M7-M0): Manufacturer, (ID15-I1D8): Memory Type, (ID7-ID0): Memory Capacity.

WRSR(01h) support 8 or 16 or 24 bit register value input for status register, status register 2 and status register 3
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Instruction Set (Read Instruction)

. Address Dummy bits /
Instruction Name OP Code bits Clocks (Default) Data Out Remark
Read Data 03h 24/32 bits 0 ©7-D0, ..) | (NextByte)
continuous
Fast Read @ 0Bh 24/32 bits | 8bits/8clocks | (D7-DO,..) | (NextByte)
continuous
(one byte
Dual Output Fast Read @ 3Bh 24/32 bits 8 hits / 8 clocks (D7-DO, ...) per 4 clocks,
continuous)
(one byte
Dual I/O Fast Read ™ BBh 24/32 bits 8 hits / 4 clocks (D7-DO, ...) per 4 clocks,
continuous)
(one byte
Quad Output Fast Read @ 6Bh 24/32 bits 8 bits / 8 clocks (D7-DO, ...) per 2 clocks,
continuous)
(one byte
Quad /0 Fast Read ® EBh 24/32 bits 24 bits / 6 clocks | (D7-DO, ...) per 2 clocks,
continuous)
Wrap read @ 1Bh 24/32 bits | 8bits/8clocks | (D7-DO,..) | (NextByte)
continuous
. . . i (Next Byte)
Wrap Read with 4byte address 1Ch 32 bits 8 bits / 8 clocks (D7-DO, ...) Continuous
Read Data with 4 bytes address 13h 32 bits 0 ©7-D0, ..) | (NextByte)
continuous
) . . i (Next Byte)
Fast Read with 4 bytes address 0Ch 32 bits 8 bits / 8 clocks (b7-DO, ...) continuous
. (one byte
Dual Output Fast Read with 3Ch 32 bits 8 bits / 8 clocks (D7-DO, ...) per 4 clocks,
4 bytes address )
continuous)
. (one byte
Dual IO Fast Read with BCh 32 bits 8bits/4clocks | (D7-DO,..) | per4 clocks,
4 bytes address -
continuous)
. (one byte
Quad Output Fast Read with 6Ch 32 bits 8 bits / 8 clocks (D7-DO, ...) per 2 clocks,
4 bytes address .
continuous)
. (one byte
Quad /O Fast Read with ECh 32 bits 24 bits / 6 clocks | (D7-DO,...) | per 2 clocks,
4 bytes address continuous)
(8 bits
DDR Fast Read ) 0Dh 24 /32 bits 8 bits / 4 clocks (D7-DO, ...) per 4 clocks,
continuous)
(8 bits
DDR Dual I/O Fast Read BDh 24 /32 bits 8 bits / 2 clocks (D7-DO, ...) per 2 clock,
continuous)
(8 bits
DDR Quad I/O Fast Read ™ EDh 24 /32 bits 24 bits / 3 clocks | (D7-DO, ...) per 1 clock,
continuous)
(8 bits
DDR Read Burst with Wrap 1Dh 24 [32 bits 8 bits / 4 clocks (D7-DO, ...) per 4 clock,
continuous)
Read OTP array @ 48h 24/32bits | 8bits/8clocks | (D7-DO,..) | (NextByte)

continuous

Note:

1. The address cycles default is 3-byte address mode. If using 4byte address, please issue enter 4byte address mode

first.
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Instruction Set (Program Instruction)

. Address Dummy bits /
Instruction Name OP Code bits Clocks (Default) Data Input Remark
Page Program (PP) @ 02h 24/32 bits 0 (D7-DO, ...) (Next Byte)
continuous
(one byte
Quad Input Page Program 32h 24/32 bits 0 (D7-DO, ...) | per 2 clocks,
(QPP) .
continuous)
Page Program (PP) with 12h 32 bits 0 (D7-DO, ...) (Nex_t Byte)
4 bytes address continuous
(one byte
Quad Input Page Program . )
(QPP) with 4 bytes address 34h 32 bits 0 (D7-DO, ...) per 2 clocks,
continuous)
(8 bits
DDR Mode Page Program @) D2h 24 /32 bits 0 (D7-DO, ...) per 1 clock,
continuous)
Program OTP array @ 42h 24 /32 bits 0 ©7-D0, ..) | (NextByte)
continuous

Note:

1. The address cycles default is 3-byte address mode. If using 4byte address, please issue enter 4byte address

mode first.

Instruction Set (Erase Instruction)

Instruction Name OP Code Adl;jiztsass Remark
Sector Erase (SE) 20h 24/32 bits
32K Half Block Erase (HBE) ) 52h 24/32 bits
64K Block Erase (BE) ) D8h 24/32 bits
Chip Erase (CE) C7h/ 60h 0
Sector Erase (SE) with 4 bytes 21h 32 bits
address

32K Half Block Erase (HBE) with 5Ch 32 bits
4 bytes address

64K Block Erase (BE) with .

4 bytes address DCh 32 bits
Erase OTP array 44h 24/32 bits

Note:

1. The address cycles default is 3-byte address mode. If using 4byte address, please issue enter 4byte address

mode first.

Manufacturer and Device ldentification

OP Code (M7-MO) (ID15-1D0) (ID7-1D0)
ABh 18h
90h/92h/94h 1Ch 18h
9Fh 1Ch 7119h
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Reset-Enable (RSTEN) (66h) and Reset (RST) (99h)

The Reset operation is used as a system (software) reset that puts the device in normal operating Ready mode.
This operation consists of two commands: Reset-Enable (RSTEN) and Reset (RST).

To reset the device the host drives CS# low, sends the Reset-Enable command (66h), and drives CS# high. Next,
the host drives CS# low again, sends the Reset command (99h), and drives CS# high.

The Reset operation requires the Reset-Enable command followed by the Reset command. Any command other
than the Reset command after the Reset-Enable command will disable the Reset-Enable.

A successful command execution will reset the status register, see Reset-Enable and Reset Sequence Diagram
figure for SPI Mode and Reset-Enable and Reset Sequence Diagram under QPI Mode figure for Quad Mode. A
device reset during an active Program or Erase operation aborts the operation, which can cause the data of the
targeted address range to be corrupted or lost. Depending on the prior operation, the reset timing may vary.
Recovery from a Write operation requires more software latency time (tsr) than recovery from other operations.

Ve

o1 2 3 4 5 6 7 Mode3d
'IIIIlllIllllllIlMﬂdeO

|-i— Instruction (66h) —l-r| |-i— Instruction (99h) —l-—‘

DI X X X XN\ / N\ / NS XA XX AXS N\ / \ /T XX

DO X X A % X X X X X X X % X X % X 4 X X % X X X X X X X % X X X X X X X X X

Reset-Enable and Reset Sequence Diagram

tCHSH
Cs# \ /
- MODE3 .. MODES  _ . o o e m- o MODE3 _ |
CLK ! ! SRR
MODE 0 MODE 0 MODE 0

Note: C[1:0] = 66H; C[3:2] = 99H

Reset-Enable and Reset Sequence Diagram under QPI Mode
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Software Reset Flow

Initial <
Command No
=66h ?
Reset enable
Command No

=99h ?

Reset start

Embedded
Reset Cycle

Reset done

Note:

1. Reset-Enable (RSTEN) (66h) and Reset (RST) (99h) commands need to match standard SPI or QPI (quad)
mode.

2. Continue (Enhance) EB mode need to use quad Reset-Enable (RSTEN) (66h) and quad Reset (RST) (99h)
commands.

3. Ifuseris not sure itis in SPI or Quad mode, we suggest to execute sequence as follows:
Quad Reset-Enable (RSTEN) (66h) -> Quad Reset (RST) (99h) -> SPI Reset-Enable (RSTEN) (66h) -> SPI
Reset (RST) (99h) to reset.

4. The reset command could be executed during embedded program and erase process, QPI mode, Continue EB
mode to back to SPI mode.

5. This flow can not release the device from Deep power down mode.

6. The Status Register Bits and Status Register 2/3 Bits will reset to default value after reset done.

7. If user reset device during erase, the embedded reset cycle software reset latency will take about 28us in worst
case.

8. User can’t do software reset command while doing 4K/32K erase operation.
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Enable Quad Peripheral Interface mode (EQPI) (38h)

The Enable Quad Peripheral Interface mode (EQPI) instruction will enable the flash device for Quad SPI bus
operation. Upon completion of the instruction, all instructions thereafter will be 4-bit multiplexed input/output until a
power cycle or “Reset Quad /O instruction” instruction, as shown in Enable Quad Peripheral Interface mode
Sequence Diagram figure. The device did not support the Read Data Bytes (READ) (03h/13h), Dual Output Fast
Read (3Bh/3Ch), Dual Input/Output FAST_READ (BBh/BCh), Quad Output Fast Read (6Bh/6Ch) and Quad Input
Page Program (32h/34h) modes while the Enable Quad Peripheral Interface mode (EQPI) (38h) turns on.

—. Vo

Mode 3 0 1 2 3 4 5 6 7 Mode3

|-l— Instruction (38h) —--|

pad X X X X\ / \ /XXX X X X

DAl X X X X X X X X X X XX XXX X XXXXXX

Enable Quad Peripheral Interface mode Sequence Diagram

Reset Quad I/0 (RSTQIO) or Release Quad I/O Fast Read Enhancement Mode (FFh)

The Reset Quad I/O instruction resets the device to 1-bit Standard SPI operation. To execute a Reset Quad I/O
operation, the host drives CS# low, sends the Reset Quad I/O command cycle (FFh) then, drives CS# high. This
command can’t be used in Standard SPI mode.

User also can use the FFh command to release the Quad I/O Fast Read Enhancement Mode. The detail
description, please see the Quad I/0 Fast Read Enhancement Mode section.

Note:

If the system is in the Quad I/O Fast Read Enhance Mode in QPI Mode, it is necessary to execute FFh command
by two times. The first FFh command is to release Quad /O Fast Read Enhance Mode, and the second FFh
command is to release EQPI Mode.
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Write Enable (WREN) (06h)

The Write Enable (WREN) instruction (Write Enable Instruction Sequence Diagram figure) sets the Write Enable
Latch (WEL) bit. The Write Enable Latch (WEL) bit must be set prior to every Page Program (PP), Quad Input Page
Program (QPP), Sector Erase (SE), Block Erase (HBE/BE), Chip Erase (CE) and Write Status Register (WRSR/
WRSR2/WRSR3) instruction.

The Write Enable (WREN) instruction is entered by driving Chip Select (CS#) Low, sending the instruction code,
and then driving Chip Select (CS#) high.

The instruction sequence is shown in Write Enable/Disable Instruction Sequence under QPI Mode figure while
using the Enable Quad Peripheral Interface mode (EQPI) (38h) command.

N Vo

Mode 3 0 1 2 3 4 5 6 7 Mode3

ak Modes T L L L L T eseo ™™

|-|— Instruction (06h) —-|

DI X X X X\ / N/ X X X X X X

High Impedance

DO

Write Enable Instruction Sequence Diagram

Volatile Status Register Write Enable (50h)

This feature enable user to change memory protection schemes quickly without waiting for the typical non-volatile
bit write cycles or affecting the endurance of the Status Register non-volatile bits. The Volatile Status Register Write
Enable (50h) command won'’t set the Write Enable Latch (WEL) bit, it is only valid for ‘Write Status Register’ (01h)
command to change the Volatile Status Register bit values.

To write to Volatile Status Register, issue the Volatile Status Register Write Enable (50h) command prior issuing
WRSR (01h). The Status Register bits will be refresh to Volatile Status Register (SR[7:2]) within tsusi2 (50ns). Upon
power off or the execution of a Software/Hardware Reset, the volatile Status Register bit values will be lost, and the
non-volatile Status Register bit values will be restored. The instruction sequence is shown in Volatile Status
Register Write Enable Instruction Sequence Diagram figure.

The instruction sequence is shown in Write Enable/Disable Instruction Sequence under QPI Mode figure while
using the Enable Quad Peripheral Interface mode (EQPI) (38h) command.

|-l— Instruction (50h) —-‘|

b XXXXN /" \_/\ L X X XX XX

High Impedance

DO

Volatile Status Register Write Enable Instruction Sequence Diagram
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Write Disable (WRDI) (04h)

The Write Disable instruction (Write Disable Instruction Sequence Diagram figure) resets the Write Enable Latch
(WEL) bit in the Status Register to a 0. The Write Disable instruction is entered by driving Chip Select (CS#) low,
shifting the instruction code “04h” into the DI pin and then driving Chip Select (CS#) high. Note that the WEL bit is
automatically reset after Power-up and upon completion of the Write Status Register, Page Program, Sector Erase,
Block Erase (HBE/BE) and Chip Erase instructions.

The instruction sequence is shown in Write Enable/Disable Instruction Sequence under QPI Mode figure while
using the Enable Quad Peripheral Interface mode (EQPI) (38h) command.

CS# \ /
CLK Modeo LML L L L oo™

|4; Instruction (04h) 4’|

b XX XX\ /\ L XXX XXX

High Impedance

DO

Write Disable Instruction Sequence Diagram

Cs#

CLK

Da1 CMD5 | CMD1
DaQz2 CMDE& | CMD2

DQ3 CMD7 {CMD3
command ‘

Write Enable/Disable Instruction Sequence under QPI Mode

=
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Read Status Register (RDSR) (05h)

The Read Status Register (RDSR) instruction allows the Status Register to be read. The Status Register may be
read at any time, even while a Program, Erase or Write Status Register cycle is in progress. When one of these
cycles is in progress, it is recommended to check the Write in Progress (WIP) bit before sending a new instruction
to the device. It is also possible to read the Status Register continuously, as shown in Read Status Register
Instruction Sequence Diagram figure.

The instruction sequence is shown in Read Status Register Instruction Sequence under QPIl Mode figure while
using the Enable Quad Peripheral Interface mode (EQPI) (38h) command.

csé |\

P
Mo 0 1 2 3 4 5 B 7 & @ 10 11 12 13 14 15 168 17 18 19 20 21 22 23
CLK Mede0 & -
I- - Ingtruction (05 -I
i —
DI 00N WAV AXAXAXAXAK TX
~4— Status Reglsiar Out ——-ra— Stalus Regiater Qul ——

High Impedance Y —_
DO B3O8 .0660 0680006606600
" b

* = MGB

Read Status Register Instruction Sequence Diagram

Cs#

CLK 4 & & B & & F 4 8 B A& & B B 4B B @

.
o

)

>
DM}{DM}.................... a2
e~

s S ,{
Read Status Register Instruction Sequence under QPI Mode
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Status Register Bit Locations

SR7 SR6 SR5 SR4 SR3 SR2 SR1 SRO
SRP B BP3 BP2 BP1 BPO WEL WIP
(Status Register | (Top / Bottom (Block (Block (Block (Block (Write Enable (Write in
Protect) Protect) Protected) Protected) Protected) Protected) Latch) Progress)
1 = status register 1 = Bottom 1 = write enable o1 :r\gtrii:)i
= stalus reg 0=Top (note 2) (note 2) (note 2) (note 2) 0 = not write _ pere .
write disable 0 = not in write
(default 0) enable )
operation
Volatile bit / Volatile bit / Volatile bit / Volatile bit / Volatile bit / Volatile bit / Read onlv bit | Read only bit
Non-volatile bit | Non-volatile bit [ Non-volatile bit [ Non-volatile bit | Non-volatile bit | Non-volatile bit y Y

Note: See the “Protected Area Sizes Sector Organization” table.

The status and control bits of the Status Register are as follows:

WIP bit. The Write in Progress (WIP) bit indicates whether the memory is busy with a Write Status Register,
Program or Erase cycle. When set to 1, such a cycle is in progress, when reset to 0 no such cycle is in progress.

WEL bit. The Write Enable Latch (WEL) bit indicates the status of the internal Write Enable Latch. When set to 1
the internal Write Enable Latch is set, when set to O the internal Write Enable Latch is reset and no Write Status
Register, Program or Erase instruction is accepted.

BP3, BP2, BP1, BPO bits. The Block Protect (BP3, BP2, BP1, BP0) bits are non-volatile. They define the size of
the area to be software protected against Program and Erase instructions. These bits are written with the Write
Status Register (WRSR) instruction. When one or both of the Block Protect (BP3, BP2, BP1, BPO) bits is set to 1,
the relevant memory area (as defined in Protected Area Sizes Sector Organization table.) becomes protected
against Page Program (PP/PP4B), Quad Input Page Program (QPP/QPP4B), Sector Erase (SE/SE4B) and Block
Erase (HBE/HBE4B//BE/BE4B) instructions. The Block Protect (BP3, BP2, BP1, BPO0) bits can be written and
provided that the Hardware Protected mode has not been set. The Chip Erase (CE) instruction is executed if all
memory regions aren’t protected by the Block Protect (CMP, TB, BP3, BP2, BP1, BPO) bits.

TB bit. The Top/Bottom Protect Bit (TB) controls if the Block Protect Bits (BP3, BP2, BP1, BPO0) protect from the
Top (TB = 0) or the Bottom (TB = 1) of the array as shown in the Protected Area Sizes Sector Organization table.

SRP bit. The Status Register Protect (SRP) bit is operated in conjunction with the Write Protect (WP#) signal. The
Status Register Write Protect (SRP) bit and Write Protect (WP#) signal allow the device to be put in the Hardware
Protected mode (when the Status Register Protect (SRP) bit is set to 1, and Write Protect (WP#) is driven Low). In
this mode, the bits of the Status Register (TB, BP3, BP2, BP1, BPO and CMP) become read-only bits and the Write
Status Register (WRSR) instruction is no longer accepted for execution.
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Read Status Register 2 (RDSR2) (09h/35h)

The Read Status Register 2 (RDSR2) instruction allows the Status Register 2 to be read. The Status Register 2
may be read at any time, even while a program/erase cycle is in progress. When one of these cycles is in progress,
it is recommended to check the Write in Progress (WIP) bit before sending a new instruction to the device. It is also
possible to read the Status Register 2 continuously, as shown in Read Status Register 2 Instruction Sequence
Diagram figure.

The instruction sequence is shown in Read Status Register 2 Instruction Sequence under QPI Mode figure while
using the Enable Quad Peripheral Interface mode (EQPI) (38h) command.

CS# LY

Mode 3 o1 2 2 4 & B 7 E 89 10 11 12 13 14 15 16 17 18 19 20 2 22 23

I--Ins.tructicun {Dghf35h]-1

DO /NN XXRA XX KKK | KXAKKEKARRE [,

1--|— Status Register 2 Out —s—-a— Status Register 2 Out —

High Impedarse

0o TXeX5XaXaXa X1 XoX7XexXsXaXaXaxXixXe) ?:
*

*

* = MSE

Read Status Register 2 Instruction Sequence Diagram

cs#

]

F

DQO—(CMD‘IXCMDDXWDM DAQ y DA4 | DAC | DAd Jw o s v & & v v & s 5 & & 5 4 & & 5 & » DAQ

(alay 4<CMDSXCMD‘1X DAS
DQ2 —(CMDEXCML‘QX DA

DQ3 ‘{CMD?XCMD3XDA7 DA3 DA7 DA3 DAT & = « & » w & a8 w & & % » & & % &« & % =» DA3

Read Status Register 2 Instruction Sequence under QPI Mode
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Status Register 2 Bit Locations

SR2.7 SR2.6 SR2.5 SR2.4 SR2.3 SR2.2 SR2.1 SR2.0
WSE
(Write WSP QE
Suspend CMP bit SPLO bit SPL1 bit SPL2 bit (Write Suspend
Erase status Program bits)
bit)
1=WP#and
1 = Erase _ HOLD#/RESET#| Reserved
_ _ _ 1 = Program . .
suspended 1=0TP1 1=0TP2 1=0TP3 suspended disable bit
0 =EFEraseis| (note 2) sector is sector is sector is 0 = Program is 0 = WP# and
not protected protected protected HOLD#/RESET#
not suspended
suspended enable
(default 0)
Indicator bit | NOM-volatlel arp i | oTP bit OTP bit Indicator bit | Non-volatle/
/ Volatile bit Volatile bit
Note:

1. The default of each volatile bit is “0” at Power-up or after reset.
2. When executed the (RDSR2) (09h/35h) command, the WIP (SR2.0) value is the same as WIP (SRO) in Status
Register Bit Locations table.

The status and control bits of the Suspend Status Register 2 are as follows:

WSE bit. The Write Suspend Erase Status (WSE) bit indicates when an Erase operation has been suspended. The
WSE bit is “1” after the host issues a suspend command during an Erase operation. Once the suspended Erase
resumes, the WSE bit is reset to “0”.

CMP bit. The Complement Protect bit(CMP) is a non-volatile bit in Status Register 2. It is used in conjunction with
TB, BP3, BP2, BP1, BPO bits to provide mode flexibility for the array protection. The default setting is CMP=0.

SPLO bit. The SPLO bit is non-volatile One Time Program (OTP) bit in status register that provide the write protect
control and status to the security sector 0. User can read/program/erase security sector 0 as normal sector while
SPLO value is equal O, after SPLO is programmed with 1 by WRSR2 command, the security sector 0 is protected
from program and erase operation. The SPLO bit can only be programmed once.

SPL1 bit. The SPL1 bit is non-volatile One Time Program (OTP) bit in status register that provide the write protect
control and status to the security sector 1. User can read/program/erase security sector 1 as normal sector while
SPL1 value is equal O, after SPL1 is programmed with 1 by WRSR2 command, the security sector 1 is protected
from program and erase operation. The SPL1 bit can only be programmed once.

SPL2 bit. The SPL2 bit is non-volatile One Time Program (OTP) bit in status register that provide the write protect
control and status to the security sector 2. User can read/program/erase security sector 2 as normal sector while
SPL2 value is equal 0, after SPL2 is programmed with 1 by WRSR2 command, the security sector 2 is protected
from program and erase operation. The SPL2 bit can only be programmed once.

WSP bit. The Write Suspend Program Status (WSP) bit indicates when a Program operation has been suspended.
The WSP is “1” after the host issues a suspend command during the Program operation. Once the suspended
Program resumes, the WSP bit is reset to “0”.

QE bit. The Quad Enable (QE) bit is a non-volatile Read/Write bit in the Status Register 2 to disable WP# and
Hold#/RESET# before Quad operation. When it is “0” (factory default), the WP# and HOLD#/RESET# are enabled.
On the other hand, while QE bit is “1”7, the WP# and HOLD#/RESET# are disabled.

No matter QE is “0” or “1”, the system can executes Quad Input/Output FAST_READ (EBh) or EQPI (38h)
command directly. User can use Flash Programmer to set QE bit as “1” and then the host system can let WP# and
HOLD# keep floating in SPI mode.

Reserved bit. Status Register 2 bit locations SR2.0 is reserved for future use. Current devices will read 0 for these
bit locations. It is recommended to mask out the reserved bit when testing the Suspend Status Register. Doing this
will ensure compatibility with future devices.
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Read Status Register 3 (RDSR3) (95h/15h)

The Read Status Register 3 (RDSR3) instruction allows the Status Register 3 to be read. The Status Register 3
may be read at any time, even while a program/erase cycle is in progress. When one of these bytes is in progress,
it is recommended to check the Write in Progress (WIP) bit before sending a new instruction to the device. It is also
possible to read the Read Status Register 3 continuously, as shown in Read Status Register 3 Instruction
Sequence Diagram figure.

The instruction sequence is shown in Read Status Register 3 Instruction Sequence in QPI Mode figure while using
the Enable Quad Peripheral Interface mode (EQPI) (38h) command.

Mode & o1 2 2 4 5 & 7 B 8 10 1112 13 14 15 16 177 1B 18 20 21 22 23

cwc moieo " [T [T MMM oo nuuuyygL

[-k instructionIBEhf:lEh]—h-|
S AN AWAWA LSV EN XAAXRRARXRE X,

1',--— Starus Reglster 3 Our  -s=1am— Status Register 3 Out —e

Do [ih mpeiee DOODON06HBO60000 0 G

* *

* = MSB

Read Status Register 3 Instruction Sequence Diagram

cs#

CLK L T R N T I T R T D R T R TR I R R

DQO—(CMD‘IXCMDDXWDM DAQ yDA4 | DAC | DAd Jw o s v & & v s o s 5 & & 5 4 & 5 5 & » DAQ

D1 A(CMDSXCMD‘IX DAS
DQ2 —(CMDEXCML‘QX DA

DQ3 ‘{CMD?XCMD3XDA7 DA3 DA7 DA3 DAT & = « & » w & a8 w & & % » & & % &« & % =» DA3

.
]

Read Status Register 3 Instruction Sequence in QPI Mode
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Status Register 3 Bit Locations

SR3.7 SR3.6 SR3.5 SR3.4 SR3.3 SR3.2 SR3.1 SR3.0
HRSW bit Output Drive 4byteP 4BYTE
(HOLD#/RESET# Strl)’en th Burst Length Blank check (address (Byte of
switch) 9 mode select) | Address flag)
1 =flashis
1 = RESET# 00 = 67% (default) 00 = 8 Bytes(default) blankafter | 1=4byte | 4 _,p 0
_ _ ship out address mode
enable 01 =100% 01 = 16 Bytes (default) 0= 3bvte address
0 = HOLD# enable 10 = 83% (5/6) Drive 10 = 32 Bytes 0 = flash had addr_ess yn:ode 0 = 3 byte
(default 0) 11 =50% (1/2) Drive 11 = 64 Bytes B address
been (default 0)
programmed
Non-volaélilte/volatlle Non-volatile/volatile bit Non-volatile/volatile bit Indicator bit Non-gglatlle Indicator bit

The status and control bits of the Status Register 3 are as follows:

HRSW bit. The HOLD#/RESET# switch bit (HRSW bit), Non-Volatile / Volatile bit, the HRSW bit is used to
determine whether HOLD# or RESET# function should be implemented on the hardware pin. When it is “0” (factory
default), the pin acts as HOLD#; when it is “1”, the pin acts as RESET#. However, HOLD# or RESET# functions are
only available when QE bit is “0”. If QE bit is set to “1”, the HOLD# and RESET# functions are disabled, the pin acts
as a dedicated data I/O pin.

Output Drive Strength bit. The Output Drive Strength (SR3.6 and SR3.5) bits indicate the status of output Drive
Strength in I/O pins.

Burst Length. The Burst Length (SR3.4 and SR3.3) bits indicate the status of wrap burst read length.

Blank check bit. This bit is related with whole chip blank as factory default. Once any byte is programmed, this bit
turns to 0 and will not be restored by further erase operation.

4byteP bit. The 4byteP bit is a non-volatile bit that determines the initial address mode when the device is powered
on or reset. This bit is only used during the power on or device reset initialization period, and it is only writable by
the non-volatile Write Status sequence (06h + COh/11h/01h). When 4byteP=0 (factory default), the device will
power up into 3-Byte Address Mode, the Extended Address Register must be used to access memory regions
beyond 128Mb. When 4byteP=1, the device will power up into 4-Byte Address Mode directly.

4BYTE bit. The 4byte flag bit indicates bit is a read only bit in the Status Register 3 that indicates which address
mode the device is currently operating in. When 4byte=0, the device is in the 3-Byte Address Mode, when 4byte=1,
the device is in the 4-Byte Address Mode.
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Write Status Register (WRSR) (01h)

The Write Status Register (WRSR) instruction allows new values to be written to the Status Register. Before it can
be accepted, a Write Enable (WREN) instruction must previously have been executed. After the Write Enable
(WREN) instruction has been decoded and executed, the device sets the Write Enable Latch (WEL).

The Write Status Register (WRSR) instruction is entered by driving Chip Select (CS#) Low, followed by the
instruction code and the data byte on Serial Data Input (DI).

The instruction sequence is shown in Write Status Register Instruction Sequence Diagram figure and Write Status
Register Instruction Sequence Diagram (multi byte) figure. The Write Status Register (WRSR) instruction has no
effect on S1 and SO of the Status Register. Chip Select (CS#) must be driven high after the eighth bit or 16" or 24th
of the data byte has been latched in. If not, the Write Status Register (WRSR) instruction is not executed. As soon
as Chip Select (CS#) is driven high, the self-timed Write Status Register cycle (whose duration is tw) is initiated.
While the Write Status Register cycle is in progress, the Status Register may still be read to check the value of the
Write in Progress (WIP) bit. The Write in Progress (WIP) bit is 1 during the self-timed Write Status Register cycle,
and is 0 when it is completed. When the cycle is completed, the Write Enable Latch (WEL) is reset.

The Write Status Register (WRSR) instruction allows the user to change the values of the SRP bit, TB bit and Block
Protect (BP3, BP2, BP1, BP0) bits, to define the size of the area that is to be treated as read-only, as defined in
Protected Area Sizes Sector Organization table. The Write Status Register (WRSR) instruction also allows the user
to set or reset the Status Register Protect (SRP) bit in accordance with the Write Protect (WP#) signal. The Status
Register Protect (SRP) bit and Write Protect (WP#) signal allow the device to be put in the Hardware Protected
Mode (HPM). The Write Status Register (WRSR) instruction is not executed once the Hardware Protected Mode
(HPM) is entered.

WRSR instruction also support multi byte for setting status register, status register 2 and status register 3.

The instruction sequence is shown in Write Status Register Instruction Sequence in QPl Mode figure and Write
Status Register Instruction Sequence in QPI Mode (multi byte) figure while using the Enable Quad Peripheral
Interface mode (EQPI) (38h) command.

cs#  \ /

Moda 3 D1 2 3 4 5 B 7 8 9§ 10 11 12 13 14 15

--——— [natruction (01h) —l-|~l— Status Register In —II-|

S OTAN .0 6.0 6 .6 0.0 88

*

High Impadancea

Do
* =MSB
Write Status Register Instruction Sequence Diagram
CcS# \ /
Moda 3 01 23 456 7 8 91011121314 1516171819 20 21 2223 24 25 26 27 28 29 30 31
CLK Modsd
— Instruction (01h) —-|4—Stams Register In—-|-— Status Register 2 I_n—-|4— Status Register 3 In —-|
DTSN ©2.0.6.0686 0606606606606 0000006600088
* * *
Do High Impadanca High Impedanca High Impadanca
* =MSB

Write Status Register Instruction Sequence Diagram (multi byte)
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o ]

DQo

DQ2

DQ3

—ooon o)
oo —{adfo)foe)ov]
e 0 G
e G

command Status[7:0]

Write Status Register Instruction Sequence in QPI Mode

Cs#

| ]

DQo CMMXCMDDX DA4 | DAC | DA4 | DAQ | DA4 DM}

Doce
o

o)

)

D1

DQ2

I R

CMDEXCMEQX DA | DAZ | DAB | DAZ | DAE | DAZ

DaQ

)

A{CMDTXCMDSX DAY X DA3 X DAT X DA3 X DA? | DA3 >
command Starus[7:0] | Stams2[7:0] Status3[7:0]

Write Status Register Instruction Sequence in QPI Mode (multi byte)




FoN..

EN25QX256A (2S)

Write Status Register 2 (31h/01h)

The Write Status Register 2(31h) command can be used to set SPLO/SPL1/SPL2 OTP bits, QE bit and CMP bit. To
set these bits to the host driver CS# low, sends the Write Status Register 2(31h) and one data byte, then drivers

CS# high, in QPI mode, a cycle is two nibbles, or two clocks, long, most significant nibble first.
01h(WRSR) command also can set status register 2.

The instruction sequence is shown in Write Status Register 2 Instruction Sequence Diagram in QPI mode figure

while using the Enable Quad Peripheral Interface mode (EQPI) (38h) command.

—

5 6 ¥ 8 9% 10 11 12 13 14 15

Commarnd

T 1 data byte

bl —

31h

0000000 WINIIY

Do

*®

High Impedance

* = M5B

Write Status Register 2 Instruction Sequence Diagram

Cs#

CLK

DQo

DQ1

DQ2

DQ3

] ]
UYL
o)

)
o)
o)

DAS | DA1

Note: MSN = Most Significant Nibble,
LSN = Least Significant Nibble

Write Status Register 2 Instruction Sequence Diagram in QPI mode
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Write Status Register 3 (COh/11h/01h)

The Write Status Register 3 (COh/11h) command can be used to set output drive strength in /O pins,
HOLD/RESET# selection, burst read length setting and 4byteP. To set these bits to the host driver CS# low, sends
the Write Status Register 3 (COh or 11h) and one data byte, then drivers CS# high, in QPI mode, a cycle is two
nibbles, or two clocks, long, most significant nibble first.

01h(WRSR) command also can set status register3.

The instruction sequence is shown in Write Status Register 3 Instruction Sequence Diagram in QPI mode figure
while using the Enable Quad Peripheral Interface mode (EQPI) (38h) command.

CB#—\ /_

L1} 1 2 3 4 5 6 ¥ 8 9% 10 11 12 13 14 15

Command T 1 data byte

ol —— Con/i1h 000000 WINIIY

*

00 High Impedance

* = M5B

Write Status Register 3 Instruction Sequence Diagram

CS# —‘ ’7
CLK ‘ ‘ ‘ ’ | ’ ‘ ‘

DQo —(CMMXCMDDX DA4 X DAQ >

DQ1 —(CMDEXCMWX X >
DQ2 4<CMDGXCMD2X DAB X DA2 }
DQ3 {CMD?XCMDSX DA? X DA3 >
W@’Fﬁ

Note: MSN = Most Significant Nibble,
LSN = Least Significant Nibble

DAS | DA1

Write Status Register 3 Instruction Sequence Diagram in QPI mode
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Read Data Bytes (READ) (03h)

The device is first selected by driving Chip Select (CS#) Low. The instruction code for the Read Data Bytes (READ)
instruction is followed by a 3-byte address (A23-A0) or 4-byte address (A31-A0) (depending on mode state), each
bit being latched-in during the rising edge of Serial Clock (CLK). Then the memory contents, at that address, is
shifted out on Serial Data Output (DO), each bit being shifted out, at a maximum frequency fr, during the falling
edge of Serial Clock (CLK).

The instruction sequence is shown in Read Data Instruction Sequence Diagram figure. The first byte addressed can
be at any location. To access higher address (larger than 128Mb) in 3 byte address mode, user can issue Write
Extended Register (C5h) operation before Read Data Bytes(03h). The address is automatically incremented to the
next higher address after each byte of data is shifted out. The whole memory can, therefore, be read with a single
Read Data Bytes (READ) instruction. When the highest address is reached, the address counter rolls over to
000000h, allowing the read sequence to be continued indefinitely.

The Read Data Bytes (READ) instruction is terminated by driving Chip Select (CS#) high. Chip Select (CS#) can be
driven high at any time during data output. Any Read Data Bytes (READ) instruction, while an Erase, Program or
Write cycle is in progress, is rejected without having any effects on the cycle that is in progress.

cs# T\ . .

Mode 3 o 1 2 3 4 5 & 7 8 8 10 28 20 30 31 32 33 34 35 36 37 38 20

i SN RERRE RN R NN )
|-1— Instruction (UBh]—h—L-— 24-Bit Address —u-|

D 3N VA C ) € L6 6 € 1) (:9:9:0:9.0.0.0.5.9:WN)0.9 S

1--— Data Out 1 ————=[--Data Out 2

High Impedance —_
DO = 20606060046 —

*

« = M5B

Read Data Instruction Sequence Diagram

Note: The above address cycles are base on 3-byte address mode. For 4-byte address mode, the address
cycles will be increased.
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Read Data Bytes with 4byte address (READ4A) (13h)

The device is first selected by driving Chip Select (CS#) Low. The instruction code for the Read Data Bytes with
4bytes address (READA4A) instruction is followed by a 4-byte address (A31-A0), each bit being latched-in during the
rising edge of Serial Clock (CLK). Then the memory contents, at that address, is shifted out on Serial Data Output
(DO), each bit being shifted out, at a maximum frequency fr, during the falling edge of Serial Clock (CLK).

The instruction sequence is shown in Read Data with 4byte address Instruction Sequence Diagram figure. The first
byte addressed can be at any location. The address is automatically incremented to the next higher address after
each byte of data is shifted out. The whole memory can, therefore, be read with a single Read Data Bytes with
4byte address (READ4A) instruction. When the highest address is reached, the address counter rolls over to
000000h, allowing the read sequence to be continued indefinitely.

The Read Data Bytes with 4 byte address (READ4A) instruction is terminated by driving Chip Select (CS#) high.
Chip Select (CS#) can be driven high at any time during data output. Any Read Data Bytes with 4byte address
(READA4A) instruction, while an Erase, Program or Write cycle is in progress, is rejected without having any effects
on the cycle that is in progress.

Ccs# _\ ) —
36 37 28 39 40 41 42 43 44 45 45 47

= Juuunuui
|4—Instruttiun [13h) —-"Ll— 32-Bit Address —-"|

D XX\ /\ 2.0 0.0 (B99.99.0.909.0 WD S

I‘--— Data Out { ———»=(--Data Out 2

High Impedanca —_—
DO ' 20600606 468.04 -

*

* = MSB

Read Data with 4byte address Instruction Sequence Diagram

Note: This instruction is workable while in 4byte address mode.




FoN. EN25QX256A (2S)

Read Data Bytes at Higher Speed (FAST_READ) (0Bh)

The device is first selected by driving Chip Select (CS#) Low. The instruction code for the Read Data Bytes at
Higher Speed (FAST_READ) instruction is followed by a 3-byte address (A23-A0) or 4-byte address (A31-A0)
(depending on address mode state) and a dummy byte, each bit being latched-in during the rising edge of Serial
Clock (CLK). Then the memory contents, at that address, is shifted out on Serial Data Output (DO), each bit being
shifted out, at a maximum frequency Fg, during the falling edge of Serial Clock (CLK).

The instruction sequence is shown in Fast Read Instruction Sequence Diagram figure. The first byte addressed can
be at any location. To access higher address (larger than 128Mb) in 3 byte address mode, user can issue Write
Extended Register (C5h) operation before Read Data Bytes at Higher Speed(0Bh). The address is automatically
incremented to the next higher address after each byte of data is shifted out. The whole memory can, therefore, be
read with a single Read Data Bytes at Higher Speed (FAST_READ) instruction. When the highest address is
reached, the address counter rolls over to 000000h, allowing the read sequence to be continued indefinitely.

The Read Data Bytes at Higher Speed (FAST_READ) instruction is terminated by driving Chip Select (CS#) high.
Chip Select (CS#) can be driven high at any time during data output. Any Read Data Bytes at Higher Speed
(FAST_READ) instruction, while an Erase, Program or Write cycle is in progress, is rejected without having any ef-
fects on the cycle that is in progress.

The instruction sequence is shown in Fast Read Instruction Sequence in QPI Mode figure while using the Enable
Quad Peripheral Interface mode (EQPI) (38h) command.

Maode 3 01 2 3 4 &5 6 7 8 0 10 28 28 30 N

CLK iuicdaﬂ ||||||||
|<—lnstmct|on tUBh}l—>|<— 24-Bit Address —h-|
DI 0.6060

Cs# —

92 33 34 35 36 37 38 39 40 4 42 43 44 45 46 47

Crurnmmiy Byts ————

e 20606 000 VIV KA A KA XX AR

ClK —_—
——— [ata Qut{ ———»-4——— Data Qut2 ———#

e
L
Do —i 7 ﬂanaanmnﬂaaaanm N

« = MSB

Fast Read Instruction Sequence Diagram

Note: The above address cycles are base on 3-byte address mode. For 4-byte address mode, the address
cycles will be increased.
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Fast Read Instruction Sequence in QPI Mode

Note: The above address cycles are base on 3-byte address mode, for 4-byte address mode, the address cycles
will be increased.
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Read Data Bytes at Higher Speed with 4byte address (FAST_READA4A) (0Ch)

The device is first selected by driving Chip Select (CS#) Low. The instruction code for the Read Data Bytes at
Higher Speed with 4byte address (FAST_READA4A) instruction is followed by a 4-byte address (A31-A0) and a
dummy byte, each bit being latched-in during the rising edge of Serial Clock (CLK). Then the memory contents, at
that address, is shifted out on Serial Data Output (DO), each bit being shifted out, at a maximum frequency Fg,
during the falling edge of Serial Clock (CLK).

The instruction sequence is shown in Fast Read with 4byte address Instruction Sequence Diagram figure. The first
byte addressed can be at any location. The address is automatically incremented to the next higher address after
each byte of data is shifted out. The whole memory can, therefore, be read with a single Read Data Bytes at Higher
Speed with 4byte address (FAST_READA4A) instruction. When the highest address is reached, the address counter
rolls over to 000000h, allowing the read sequence to be continued indefinitely.

The Read Data Bytes at Higher Speed with 4byte address (FAST_READA4A) instruction is terminated by driving
Chip Select (CS#) high. Chip Select (CS#) can be driven high at any time during data output. Any Read Data Bytes
at Higher Speed with 4byte address (FAST_READA4A) instruction, while an Erase, Program or Write cycle is in
progress, is rejected without having any effects on the cycle that is in progress.

The instruction sequence is shown in Fast Read with 4byte address Instruction Sequence in QPI Mode figure while
using the Enable Quad Peripheral Interface mode (EQPI) (38h) command.

Mode 3 o1 2 3 4 5 6 7 8 89 10 36 37 38 38
CLK Modse0 Il”ll””“”l”lllll ||||||||
|'4— Instruction [3Chl—+— 32-Bit Address —h—-‘

DI EEE(O—~—

DO p—

Cs# —

40 41 42 43 44 45 4 47 48 4% 50 Bl 52 53 54 55

CLK _, ——
Durmmy Byts ———= |

DI ——(7XEXEXAXaX2 X I X0 XAAXXXAAXK XXX XXX XIXL XXX

Lt DataOut{ — w4 Data OQut2 —I--

Y

' ' _
DO — 2.0 060066 0000006600
* * *

Fast Read with 4byte address Instruction Sequence Diagram

Note: This instruction is workable while in 4byte address mode.
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Fast Read with 4byte address Instruction Sequence in QPl Mode

Note: This instruction is workable while in 4byte address mode.
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Dual Output Fast Read (3Bh)

The Dual Output Fast Read (3Bh) is similar to the standard Fast Read (0Bh) instruction except that data is output
on two pins, DQo and DQs, instead of just DQ1. This allows data to be transferred from the device at twice the rate
of standard SPI devices. The Dual Output Fast Read instruction is ideal for quickly downloading code from to RAM
upon power-up or for applications that cache code-segments to RAM for execution.

Similar to the Fast Read instruction, the Dual Output Fast Read instructions can operation at the highest possible
frequency of FR (see AC Electrical Characteristics). This is accomplished by adding eight “dummy clocks after the
24-bit address or 32-bit address (depends on address mode state) as shown in Dual Output Fast Read Instruction
Sequence Diagram figure. The dummy clocks allow the device’s internal circuits additional time for setting up the
initial address. The input data during the dummy clock is “don’t care”. However, the DI pin should be high-
impedance prior to the falling edge of the first data out clock.

cs# “

Mode3 0 1 2 3 4 5 6 7 & S 10 28 29 30 3
e |
ak Meseo [T MM UL UL —

‘-I—Instruction{ﬂh‘.u —F}d— 24-Bit Address —l-‘

b XX /S @@ —

DaY . —

CS# —

32 33 3 35 36 37 IE 39 40 41 42 43 44 45 46 47 48 49 30 51 52 53 54 55
K

. b ; L |
H ! H !
[—— Durmnmy Clocks ——————®= ’(—DQEI Switches from Input to Output !
DO — ; ’ ’ y———
' 6 R4AA2A0 : B A4 AIAD ' BR4AAR2 U: G 4R 2 ﬂ: &
DAt — 0000000000000 E
i ! ' v —
: | ¥ H A
Data Out 1 == Data Out 2 =i-=Daia Out 3 == Data Qut 4 -
" [ i '
% =MS3B

Dual Output Fast Read Instruction Sequence Diagram

Note: The above address cycles are base on 3-byte address mode, for 4-byte address mode, the address cycles
will be increased.
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Dual Output Fast Read with 4byte address (3Ch)

The Dual Output Fast Read with 4byte address (3Ch) is similar to the standard Fast Read with 4byte address (0Ch)
instruction except that data is output on two pins, DQo and DQs, instead of just DQi. This allows data to be
transferred from the device at twice the rate of standard SPI device’s. The Dual Output Fast Read with 4byte
address instruction is ideal for quickly downloading code from to RAM upon power-up or for applications that cache
code-segments to RAM for execution.

Similar to the Fast Read with 4byte address instruction, the Dual Output Fast Read with 4byte address instruction
can operation at the highest possible frequency of FR (see AC Electrical Characteristics). This is accomplished by
adding eight dummy clocks after t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>