ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

e

Description
The ACE25AA640G (64M-bit) Serial Peripheral Interface (SPI). and supports the Dual/Quad SPI:

Serial Clock, Chip Select, Serial Data 1/00 (SI), I/01 (SO), /02 (WP#), and I1/03 (HOLD#). The Dual 1/O
data is transferred with speed of 216Mbits/s and the Quad I/O & Quad output data is transferred wit speed
of 432 Mbits/s.

Features
® 64M-bit Serial Flash
8192K-byte

256 bytes per programmable page
® Support SFDP & Unique ID
® Standard, Dual, Quad SPI
Standard SPI: SCLK, CS#, Sl, SO, SO, WP#, HOLD#
Dual SPI: SCLK, CS#, 100, 101, WP#, HOLD#
Quad SPI: SCLK, CS#, 100, 101, 102, 103
QPI: SCLK, CS#, 100, 101, 102, 103
® Flexible Architecture
Sector of 4K-byte
Block of 32/64k-byte
® Advanced security Features
4*256-Byte Security Registers With OTP Lock
® Software/Hardware Write Protection
Write protect all/portion of memory via software
Enable/Disable protection with WP# Pin
Top or Bottom, Sector or Block selection
® Package Options
See 1.1 Available Ordering OPN
All Pb-free packages are compliant RoHS, Halogen-Free and REACH.
® Temperature Range & Moisture Sensitivity Level
Industrial Level Temperature (-40~+85°C), MSL3
Industrial Plus Level Temperature (-40°C to +105°C), MSL1
® |Low Power Consumption
20mA maximum active current
0.2uA maximum standby current
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® Single Power Supply Voltage: Full voltage range:2.7~3.6V
® Minimum 100,000 Program/Erase Cycle
® High Speed Clock Frequency
108MHz for fast read with 30PF load
Dual I/0 Data transfer up to 216Mbits/s
Quad I/O Data transfer up to 432Mbits/s
QPI Mode Data transfer up to 384Mbits/s
Continuous Read With 8/16/32/64-byte Wrap
® Program/Erase Speed
Page Program time: 250uS typical
Sector Erase time: 60ms typical
Block Erase time: 0.15/0.25s typical
Chip Erase time: 20s typical

Absolute Maximum Ratings

ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

Parameter Value Unit
Ambient Operating Temperature -40 to 85 T
Storage Temperature -65 to 150 (¢
Output Short Circuit Current 200 mA
Applied Input/Output Voltage -0.5t04.0 \Y,
VCC -0.5t04.0 \Y
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Packaging Type

ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

SOP-8/SOP-8L USON4*3-8/ USON4*4-8(0.55~0.80) WSON-8
ess [ ? s ] vec csi -?_—| 5] vee csi -?_—| ] vee
sonoy) [ 2 7] Howsfioz) soion [2] HOLDA(I03) soion [Z1 HOLD#(103)
weniioz) [ 3 s [ sax weigo2) [ [ wnioz) ] e
vss [ s[] sitioo) vss[a ] si(100) vssfE ] si(100)
Pin Configurations
Pin Name I/0 Functions
CS# I Chip Select Input
SO(101) I/0 Data Output(Data Input Output 1)
WP#(102) I/0 Write Protect Input (Data Input Output 2)
VSS Ground
SI(100) I/0 Data Input(Data Input Output 0)
SCLK I Serial Clock Input
HOLD#(103) I/0 Hold Input (Data Input Output 3)
VCC Power Supply

Ordering information

ACE25AAB40G XX + X H

-

Halogen-free

U: Tube
T: Tape and Reel

Pb - free

FM: SOP-8

FML: SOP-8L (208mil)

UB8: USON4*3-8

UDSA: USON4*4-8(0.55~0.80)
MM: WSON-8
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Block Diagram

ACE25AA640G

Serial NOR Flash Memory

3.0V Multi I/O with 4KB, 32KB & 64KB Sector/Block Erase

Write
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<pI | Generators GE_ 2 Memory
SCLK ————»| Command & »E =
Control . Page Address =<
cs# , Logic Latch/Counter
i
SI1(100) < > . R Column Decode And
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Uniform Block Sector Architecture
ACE25AA640G 64K Bytes Block Sector Architecture
Block Sector Address Range
2047 7FFOO0H 7FFFFFH
12z
2032 7FOO00H 7FOFFFH
2031 7EFOOOH 7EFFFFH
26 1 .. ..
2016 7EO0000H 7EOFFFH
47 02FOO00H O2FFFFH
2 e e
32 020000H 020FFFH
31 01FOOOH O1FFFFH
r e
16 010000H 010FFFH
15 OOFOOOH OOFFFFH
o 1 e .
0 000000H OOOFFFH
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ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase
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Device Operation
The ACE25AA640G features a serial peripheral interface on 4 signals bus: Serial Clock (SCLK), Chip

Select (CS#), Serial Data Input (SI) and Serial Data Output (SO). Both SPI bus mode 0 and 3 are
supported. Input data is latched on the rising edge of SCLK and data shifts out on the falling edge of
SCLK. Note: “WP#" & “HOLD#" pin require external pull-up.

Dual SPI

The ACE25AA640G supports Dual SPI operation when using the “Dual Output Fast Read” and “Dual 1/0
Fast Read” (3BH and BBH) commands. These commands allow data to be transferred to or from the
device at two times the rate of the standard SPI. When using the Dual SPI command the S| and SO pins
become bidirectional 1/0 pins: 100 and I01. Note: “WP#" & “HOLD#" pin require external pull-up.

Quad SPI

The ACE25AA640G supports Quad SPI operation when using the “Quad Output Fast Read”, “Quad 1/0O
Fast Read”, “Quad I/O Word Fast Read” (6BH, EBH, E7H) commands. These commands allow data to be
transferred to or from the device at four times the rate of the standard SPI. When using the Quad SPI
command the Sl and SO pins become bidirectional 1/0O pins: |00 and 101, and WP# and HOLD# pins
become 102 and 103. Quad SPI commands require the non-volatile Quad Enable bit (QE) in Status
Register to be set .

QPI
The ACE25AA640G supports Quad Peripheral Interface (QPI) operations only when the device is

switched from Standard/Dual/Quad SPI mode to QPI mode using the “Enable the QPI (38H)” command.
The QPI mode utilizes all four 10 pins to input the command code. Standard/Dual/Quad SPI mode and
QPI mode are exclusive. Only one mode can be active at any given times. “Enable the QPI (38H)” and
“Disable the QPI (FFH)” commands are used to switch between these two modes. Upon power-up and
after software reset using “"Reset (99H)” command, the default state of the device is Standard/Dual/Quad
SPI mode. The QPI mode requires the non- volatile Quad Enable bit (QE) in Status Register to be set.

Hold

The HOLD# signal goes low to stop any serial communications with the device, but doesn't stop the
operation of write status register, programming, or erasing in progress .

The operation of HOLD, need CS# keep low, and starts on falling edge of the HOLD# signal, with SCLK
signal being low (if SCLK is not being low, HOLD operation will not start until SCLK being low). The HOLD
condition ends on rising edge of HOLD# signal with SCLK being low (If SCLK is not being low, HOLD
operation will not end until SCLK being low).
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Serial NOR Flash Memory
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The SO is high impedance, both SI and SCLK don’t care during the HOLD operation, if 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 then CS# must be at low.

Cs# 4

SCLK

HOLD#

Y] __

(€ HOLD ™ - HOLD

Data Protection

The ACE25AA640G provides the following data protection methods:

Write Enable (WREN) command: The WREN command is set the Write Enable Latch bit (WEL). The WEL

bit will return to reset by the following situation:

® Power-Up

® Write Disable (WRDI)

® \Write Status Register (WRSR)

® Page Program (PP)

® Sector Erase (SE) / Block Erase (BE) / Chip Erase (CE)

Software Protection Mode:

® The Block Protect (BP4, BP3, BP2, BP1,BP0) bits define the section of the memory array that can be
read but not change

Hardware Protection Mode:

® WP# going low to protected the BPO~BP4 bits and SRP bit

Deep Power-Down Mode:

® Deep Power-Down Mode: In Deep Power-Down Mode, all commands are ignored except the
Release from Deep Power-Down Mode command
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Table 1. ACE25AA640G Protected Area Sizes (CMP=0)

ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

Status bit Memory Content
BP4 | BP3 | BP2 | BP1 | BPO Blocks Addresses Density Portion

X X 0 0 0 None None None None

0 0 0 0 1 126 to 127 | 7EO000H — 7FFFFFH 128KB Upper 1/64
0 0 0 1 0 | 124to 127 | 7CO000H — 7FFFFFH 256KB Upper 1/32
0 0 0 1 1 120 to 127 | 780000H — 7FFFFFH 512KB Upper 1/16
0 0 1 0 0 112 to 127 | 700000H — 7FFFFFH 1MB Upper 1/8
0 0 1 0 1 96 to 127 | 600000H — 7FFFFFH 2MB Upper 1/4
0 0 1 1 0 64 to 127 | 400000H — 7FFFFFH 4MB Upper 1/2
0 1 0 0 1 Oto1l 000000H — O1FFFFH 128KB Lower 1/64
0 1 0 1 0 Oto3 000000H — O3FFFFH 256KB Lower 1/32
0 1 0 1 1 Oto7 000000H — 07FFFFH 512KB Lower 1/16
0 1 1 0 0 O0to 15 000000H — OFFFFFH 1MB Lower 1/8
0 1 1 0 1 Oto 31 000000H — 1FFFFFH 2MB Lower 1/4
0 1 1 1 0 0to 63 000000H — 3FFFFFH 4MB Lower 1/2
X X 1 1 1 O0to 127 | O00000H — 7FFFFFH 8MB ALL

1 0 0 0 1 127 7FFOOOH — 7FFFFFH 4KB Top Block
1 0 0 1 0 127 7FEOOOH — 7FFFFFH 8KB Top Block
1 0 0 1 1 127 7FCO00OH — 7FFFFFH 16KB Top Block
1 0 1 0 X 127 7F8000H — 7FFFFFH 32KB Top Block
1 0 1 1 0 127 7F8000H — 7FFFFFH 32KB Top Block
1 1 0 0 1 0 000000H — O0OFFFH 4KB Bottom Block
1 1 0 1 0 0 000000H — 001FFFH 8KB Bottom Block
1 1 0 1 1 0 000000H — 003FFFH 16KB Bottom Block
1 1 1 0 X 0 000000H — 007FFFH 32KB Bottom Block
1 1 1 1 0 0 000000H — 007FFFH 32KB Bottom Block
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Table 1.1ACE25AA640G Protected Area Sizes (CMP=1)

ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

Status bit Memory Content

BP4 | BP3 | BP2 | BP1 | BPO | Blocks Addresses Density Portion
X X 0 0 0 ALL 000000H — 7FFFFFH ALL ALL
0 0 0 0 1 0to 125 | O0O0000H — 7DFFFFH 8064KB Lower 63/64
0 0 0 1 0 0to 123 | 000000H — 7BFFFFH 7936KB Lower 31/32
0 0 0 1 1 0to 119 | 00O0000H — 77FFFFH 7680KB Lower 15/16
0 0 1 0 0 Oto 111 | O00O000H — 6FFFFFH 7MB Lower 7/8
0 0 1 0 1 0to 95 | 000000H — 5FFFFFH 6MB Lower 3/4
0 0 1 1 0 O0to 63 | 000000H — 4FFFFFH 4MB Upper 1/2
0 1 0 0 1 2to 127 | 020000H — 7FFFFFH 8064KB Upper 63/64
0 1 0 1 0 410 127 | 040000H — 7FFFFFH 7936KB Upper 31/32
0 1 0 1 1 8to 127 | 080000H — 7FFFFFH 7680KB Upper15/16
0 1 1 0 0 |16to127 | 100000H — 7FFFFFH 7MB Upper 7/8
0 1 1 0 1 |32to127 | 200000H — 7FFFFFH 6MB Upper 3/4
0 1 1 1 0 |64to127 | 400000H — 7FFFFFH 4MB Upper 1/2
X X 1 1 1 NONE NONE NONE NONE
1 0 0 0 1 0to 127 | 000000H — 7FEFFFH 8188KB L-2047/2048
1 0 0 1 0 0to 127 | 0O0O0000H — 7FDFFFH 8184KB L-1023/1024
1 0 0 1 1 0to 127 | 0O00000H — 7FBFFFH 8176KB L-511/512
1 0 1 0 X 0to 127 | 000000H — 7F7FFFH 8160KB L-255/256
1 0 1 1 0 0to 127 | 000000H — 7F7FFFH 8160KB L-255/256
1 1 0 0 1 O0to 127 | 001000H — 7FFFFFH 8188KB U-2047/2048
1 1 0 1 0 0to 127 | 002000H — 7FFFFFH 8184KB U-1023/1024
1 1 0 1 1 0to 127 | 004000H — 7FFFFFH 8176KB U-511/512
1 1 1 0 X 0to 127 | 008000H — 7FFFFFH 8160KB U-255/256
1 1 1 1 0 0to 127 | 008000H — 7FFFFFH 8160KB U-255/256

VER 1.1

8




e

Status Register

ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

S15 S14 S13 S12 S11 S10 S9 S8
SUS CMP Reserved | Reserved | Reserved LB QE SRP1
S7 S6 S5 S4 S3 S2 S1 SO
SRPO BP4 BP3 BP2 BP1 BPO WEL WIP

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 in program/erase/write status
register progress. When WIP bit sets to 1, the device is busy in program/erase/write status register
progress, When WIP bit sets 0, means the device is not in program/ erase/ write status register 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 0, the internal Write Enable Latch is reset and no Write
Status Register, Program or Erase command is accepted.

BP4, BP3,BP2, BP1,BPO hits.

The Block Protect (BP4, BP3, BP2, BP1, BPO) bits are non-volatile. They define the size of the area to be
software protected against Program and Erase commands. These bits are written with the Write Status
Register (WRSR) command. When the Block Protect (BP4, BP3, BP2, BP1, BPO) bits are set to 1, the
relevant memory area (as defined in Tablel) becomes protected against Page Program (PP), Sector
Erase (SE) and Block Erase (BE) commands. The Block Protect (BP4, BP3, BP2, BP1, BPO) bits can be
written provided that the Hardware Protected mode has not been set. The Chip Erase (CE) command is
executed if the Block Protect (BP2, BP1, BPO) bits are 0 and CMP=0 or the Block Protect (BP2, BP1, BP0O)
bits are 1 and CMP=1.

SRP1,SRPO bits.

The Status Register Protect (SRP1 and SRPOQ) bit is a non-volatile Read/Write bit in the status register.
The SRP bit controls the method of write protection: software protection, hardware protection, power
supply lock-down or one time programmable protection.
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ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

SRP1 [ SRPO | WP# Status Register Description

The Status Register can be written to after a Write

0 0 X Software Protected
Enable command, WEL=1.(Default)

WP#=0, the Status Register locked and cannot be

0 1 0 Hardware Protected ) )
written until the next power-up.

WP#=1, the Status Register is unlocked and can be

0 1 1 Hardware Unprotected

written to after a Write Enable command, WEL=1.

Power Supply Lock- Status Register is protected and cannot be written to

Down(1)(2) again until the next Power-Down, Power-Up cycle.
_ Status Register is permanently protected and cannot
1 1 X One-Time Program(2) _
be written to.
Notes:

1. When SRP1, SRPO= (1, 0), a Power-Down, Power-Up cycle will change SRP1, SRPO to (0, 0) state.
2. This feature is available on special order.

QE bit.

The Quad Enable (QE) bit is a non-volatile Read/Write bit in the Status Register that allows Quad
operation. When the QE bit is set to 0 (Default) the WP# pin and HOLD# pin are enable. When the QE bit
is set to 1, the Quad 102 and |03 pins are enabled. (The QE bit should never be set to 1 during standard
SPI or Dual SPI operation if the WP# or HOLD# pins are tied directly to the power supply or ground).

LB bit.

The LB bit is a non-volatile One Time Program (OTP) bit in Status Register (S10) that provide the write
protect control and status to the Security Registers. The default state of LB is 0, the security registers are
unlocked. LB can be set to 1 using the Write Register instruction. LB is One Time Programmable, once it's
set to 1, the Security Registers will become read-only permanently.

CMP bit.

The CMP bit is a non-volatile Read/Write bit in the Status Register (S14). It is used in conjunction with the
BP4-BPO bits to provide more flexibility for the array protection. Please see the Status registers Memory
Protection table for details. The default setting is CMP=0.
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Commands Description
All commands, addresses and data are shifted in and out of the device, beginning with the most

significant bit on the first rising edge of SCLK after CS# is driven low. Then, the one-byte command code
must be shifted in to the device, most significant bit first on SI, each bit being latched on the rising edges
of SCLK.

See Table2, every command sequence starts with a one-byte command code. Depending on the
command, this might be followed by address bytes, or by data bytes, or by both or none. CS# must be
driven high after the last bit of the command sequence has been shifted in. For the command of Read,
Fast Read, Read Status Register, and Read Device ID, the shifted-in command sequence is followed by a
data-out sequence. CS# can be driven high after any bit of the data-out sequence is being shifted out.
For the command of Page Program, Sector Erase, Block Erase, Chip Erase, Write Status Register, Write
Enable, Write Disable, CS# must be driven high exactly at a byte boundary, otherwise the command is
rejected. That is CS# must driven high when the number of clock pulses after 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.

Table2. Commands

Command Name | Bytel Byte2 Byte3 Byte4d Byte5 Byte6 n-Bytes
Write Enable 06H
Write Enable for
Volatile Status 50H
Register
Write Disable 04H
Read Status )
_ O5H (S7-S0) (continuous)
Register
Read Status ]
) 35H (S15-S8) (continuous)
Register-1
Write Status ]
_ 01H (S7-S0) (S15-S8) (continuous)
Register
Read Data 03H A23-A16 A15-A8 A7-A0 (D7-D0) | (Next byte) |(continuous)
Fast Read OBH A23-A16 A15-A8 A7-A0 dummy (D7-D0) |(continuous)
Dual Output Fast _
Read 3BH A23-A16 A15-A8 A7-A0 dummy | (D7-D0)(1) |(continuous)
ea
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ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

A7-A0
Dual I/O Fast Read| BBH | A23-A8(2) (D7-DO0)(1) (continuous)
M7-MO0(2)
Quad Output Fast ]
Read 6BH A23-A16 A15-A8 A7-A0 dummy | (D7-D0)(3) [(continuous)
ea
Quad I/0 Fast Read| EBH AZ3A0 1 (5) | (D7-D0)(3) (conti )
ua ast Rea umm - continuous
M7-M0(4) Y
Quad I/O Word Fast A23-A0 i
E7H Dummy(6) | (D7-D0)(3) (continuous)
Read M7-M0(4)
Continuous Read
FFH
Reset
Page Program 02H A23-A16 A15-A8 A7-A0 (D7-D0) | (Next byte)
Quad Page
32H A23-A16 A15-A8 A7-A0 | (D7-D0)(3)
Program
Sector Erase 20H A23-A16 Al15-A8 A7-A0
Block Erase(32KB)| 52H A23-A16 A15-A8 A7-A0
Block Erase(64KB)| D8H A23-A16 A15-A8 A7-A0
Chip Erase C7/60H
Enable QPI 38H
Set Burst with Wrap| 77H dummy dummy dummy W6-W4
Deep Power-Down| B9H
(DID7-DIDO _
Release From Deep| ABH dummy dummy dummy ) (continuous)
Release From Deep
ABH
Power-Down
Manufacturer/Devic (MID7- [(DID7-DIDO _
90H dummy dummy OOH (continuous)
elD MIDO) )
Manufacturer/Devic A7-A0, (M7-MO) ,
92H A23-A8 (continuous)
e ID by Dual I/O M[7:0] (ID7-1D0)
Manufacturer/Devic A23-A0, (M7-MO)
94H dummy
e ID by Quad I/O M[7:0] (ID7-1D0)
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ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

Read Serial Flash

Discoverable 5AH A23-A16 Al15-A8 A7-A0 dummy (D7-D0) |(continuous)
Parameters
Read Unique ID 5AH OOH 01H 94H dummy (D7-D0) |(continuous)
. (MID7- (JDID15- (JDID7- ,
Read Identification | 9FH (continuous)
MIDO) JDID8) JDIDO)
Erase Securit
. y 44H A23-A16 A15-A8 A7-A0
Register(8)
Program Securit
J . y 42H A23-A16 A15-A8 A7-A0 (D7-D0O) | (Next byte)
Register(8)
Read Securit
. Hry 48H A23-A16 A15-A8 A7-A0 dummy (D7-DO0)
Register(8)
Enable Reset 66H
Reset 99H
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Table2a. Commands (QPI)

ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

Command Name Bytel Byte2 Byte3 Byte4 Byteb5 Byte6
Clock Number (0,1) (2,3) (4,5) (6,7) (8,9) (10,11)
Write Enable 06H
Write Enable for Volatile
Status Register S0H
Write Disable 04H
Read Status Register O5H (§7-S0)
Read Status Register-1 35H (S15-S8)
Write Status Register O1H (S7-S0) | (S15-S8)
Page Program 02H A23-A16 | A15-A8 A7-A0 (D7-D0) | (Next byte)
Sector Erase 20H A23-A16 | Al15-A8 A7-AO
Block Erase(32KB) 52H A23-A16 | A15-A8 A7-A0
Block Erase(64KB) D8H A23-A16 | A15-A8 A7-A0
Chip Erase C7/60H
Deep Power-Down B9H
Set Read Parameters COH P7-PO
Fast Read OBH | A23-A16 | A15-A8 | A7-A0 dummy (D7-DO)
Burst Read with Wrap OCH A23-A16 | A15-A8 A7-A0 dummy (D7-D0)
Quad /O Fast Read EBH A23-A0 dum;ny(5 (D7'§)O)(3
Release from Deep Power-
Down, And Read Device ABH dummy | dummy [dummy*N | (ID7-ID0)
ID(10)
Manufacturer/Device ID(11) 90H durr12myx O0OH  (dummy* N MID7O~MID (ID7-1DO)
Disable QPI FFH
Enable Reset 66H
Reset 99H

Notes:

1. Dual Output data
|00 = (D6, D4, D2, D0)
|01 = (D7, D5, D3, D1)
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Dual Input Address

100 = A22, A20, A18, A16, Al4, A12, A10, AB,A6, A4, A2, AO, M6, M4, M2, MO
101 = A23, A21, A19, Al17, A15, A13, All, A9,A7, A5, A3, Al, M7, M5, M3, M1
Quad Output Data

100 = (D4, DO, .....)

|01 = (D5, D1, .....)

102 = (D6, D2, .....)

|03 = (D7, D3, .....)

Quad Input Address

100 = A20, A16, A12, A8, A4, A0, M4, MO

101 =A21, Al17,Al13, A9, A5, Al, M5, M1

102 = A22, A18, Al4, A10, A6, A2, M6, M2

I03 = A23, A19, Al5, All, A7, A3, M7, M3

Quad I/O Fast Read Data

100 = (%, X, X, X, D4, DO,.
101 = (%, X, X, X, D5, D1,.
102 = (%, X, X, X, D6, D2,.
103 = (%, X, X, X, D7, D3,.
Quad 1/0 Word Fast Read Data

100 = (x, x, D4, DO,...)

101 = (x, x, D5, D1,...)

102 = (x, x, D6, D2,...)

103 = (x, x, D7, D3,...)

Quad I/0 Word Fast Read Data: the lowest address bit must be 0
Security Registers Address :

Security Registerl: A23-A16=00H, A15-A8=01H, A7-A0= Byte Address;
Security Register2: A23-A16=00H, A15-A8=02H, A7-A0= Byte Address;
Security Register3: A23-A16=00H, A15-A8=03H, A7-A0= Byte Address.
QPI Command, Address, Data input/output format:
CLK#01234567891011

100 = C4, CO0, A20, A16, Al12, A8, A4, A0, D4, DO, D4, DO

101 =C5, C1, A21, A17,A13, A9, A5, Al, D5, D1, D5, D1

102 = C6, C2, A22, A18, Al4, A10, A6, A2, D6, D2, D6, D2

103 = C7, C3, A23, A19, Al5, Al11, A7, A3, D7, D3, D7, D3

QPI mode: Release from Deep Power-Down, And Read Device ID (ABH)

)
)
)
)

N dummy cycles should be inserted before ID read cycle, refer to COH command
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11. QPI mode: Manufacturer/Device ID (90H)
N dummy cycles should be inserted before ID read cycle, refer to COH command

ID Definitions

Operation Code M7-MO ID15-1D8 ID7-1DO
9FH 0B 40 17
90H 0B 16
ABH 16

Write Enable (WREN) (06H)

The Write Enable (WREN) command is for setting the Write Enable Latch (WEL) bit. The Write Enable
Latch (WEL) bit must be set prior to every Page Program (PP), Sector Erase (SE), Block Erase (BE), Chip
Erase (CE) and Write Status Register (WRSR) command. The Write Enable (WREN) command
sequence: CS# goes low—sending the Write Enable command—CS# goes high.

Cs#

SCLK

01234567

[€— Command —3»

U

st TN

06H

[11111]

SO

High-Z

Figurel. Write Enable Sequence Diagram

C5#H

SCLK

SI(100) Iy Frrrrr o o

so(1o1) . ¢

WPHIO2) VLTI R NIy a

HOLD#{103) s Ty J o o

Figurela. Write Enable Sequence Diagram (QPI)
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Write Enable for Volatile Status Register (50H )

The non-volatile Status Register bits can also be written to as volatile bits. This gives more flexibility to
change the system configuration and 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 Write
Enable for Volatile Status Register command must be issued prior to a Write Status Register command
and any other commands can't be inserted between them. Otherwise, Write Enable for Volatile Status
Register will be cleared. The Write Enable for Volatile Status Register command will not set the Write

Enable Latch bit, it is only valid for the Write Status Register command to change the volatile Status
Register bit values.

Cs#

01 2 3 456 7

[%— Command  —»|
7 7T f 7 T
st SLl0 AR 50H sy 7/

High-Z
e '

Figure2. Write Enable for Volatile Status Register Sequence Diagram

SCLK

sI{100) ] o *
SO(101) [ N o
WPH(102) L o

HOLD#{103) i o a

Figure2a. Write Enable for Volatile Status Register Sequence Diagram (QPI)
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Write Disable (WRDI) (04H)

The Write Disable command is for resetting the Write Enable Latch (WEL) bit. The Write Disable
command sequence: CS# goes low—sending Write Disable command—CS# goes high. The WEL bit is

reset by following condition: Power-up and upon completion of the Write Status Register, Page Program,
Sector Erase, Block Erase and Chip Erase commands.

Cs#

01234567

[€— Command —

S/ (111111

High-Z

SO

Figure3. Write Disable Sequence Diagram

s

SCLEKE

si{100) y 4 I o o
SO{101) f : | o a
WPH#(IO2) o

HOLDH{IO3) 4 / [s] o

Figure3a. Write Disable Sequence Diagram (QPI)
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Read Status Register (RDSR) (05H or 35H)

The Read Status Register (RDSR) command is for reading the Status Register. 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 command to the device. It is also possible to read the Status Register continuously. For command
code “05H", the SO will output Status Register bits S7~S0. The command code “35H”, the SO will output
Status Register bits S15~S8.

CS# \

012 3 456 7 8 9101112131415

s [IHTUUHUPTUUT U UNUUTU T
s 17T oo S i
50 Mgt 0 C U4r 5\z Ulmu(‘;ms DOI

M5B

MSE

Figure4. Read Status Register Sequence Diagram

CSH

SCLK [
:4— osH —3
1
SI{100) o 1 e (o kA o | 1
souo1) o o KE <G KE > X
WPH(102) o N GEXGEKE X X
HOLD#(103) ° o K7 X5 K= E — |
s7~s0 so
Cs# 11
1T
o i 2 3 a 5
scLK | 1 i |
Ir‘— 35H —
1
si100) R €D € i
souon Y €D €D € e i
WPH(102) o i A Ry 2 | |
HOLD#(103) o o dEDEy 4 3 ‘H
ssssssssssss

Figureda. Read Status Register Sequence Diagram (QPI)
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Write Status Register (WRSR) (01H)

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

The Write Status Register (WRSR) command has no effect on S15, S13, S12, S11, S1 and SO of the
Status Register. CS# must be driven high after the eighth bit of the data byte has been latched in. If not,
the Write Status Register (WRSR) command is not executed. If CS# is driven high after eighth bit of the
data byte, the CMP and QE bit will be cleared to 0. As soon as 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 can 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) command allows the user to change the values of the Block Protect
(BP4, BP3,BP2, BP1, and BPO) bits, to define the size of the area that is to be treated as read-only, as
defined in Tablel. The Write Status Register (WRSR) command 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. The Write Status Register (WRSR) command is not executed once the Hardware Protected Mode
is entered.

01 2 3 45 6 7 8 910111213 1415

|€— Command Status Register in

I S Il YA AT VAV AT R ALY R TRV Y A Yy Ny
S/ ;; Iy ;’;’;’,’ A 01H \Lx‘i"‘i."\\iﬁi"‘i}\iy‘g 15;\'1\_4){‘]5"‘5.’,‘2*%9’;3;\3};; / .-’f j
MsB MSB

High-Z

50

Figure5. Write Status Register Sequence Diagram

cs#
o 1 2 3 4 £l
SCLK | L] [ | [
\I‘t— 01H —m
1
SI{100) o 1 M a o ¥ a1z 8
sSO(101) 0 o f 5 >3 ¥ s 9
WPH{1O2) ° PO €D €5 €0
HOLD#({103) o L €D €D, €I ¢
s7s0 s1sss

Figure5a. Write Status Register Sequence Diagram (QPI) VER 11 20
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Read Data Bytes (READ) (03H)

The Read Data Bytes (READ) command is followed by a 3-byte address (A23-A0), each bit being
latched-in during the rising edge of SCLK. Then the memory content, at that address, is shifted out on SO,
each bit being shifted out, at a Max frequency fR, during the falling edge of SCLK. 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. Therefore, the whole memory can be read with a single Read Data
Bytes (READ) command. During an Erase, Program or Write cycle, Read Data Byte (READ) command
will be rejected without affecting the cycle in progress.

Cs# \
SCLK

0123456738910MN 24 2526 2728 2930 3132 33 34 3536 37 38 3940

- UL T wm

24-bit address(A23 A0) —M

[€— Command
S/ 03H i 0.09.0090.0 (VI

High-Z
SO = I\-'ISB/-T 0600900 C

Figure6. Read Data Bytes Sequence Diagram

Read Data Bytes At Higher Speed (Fast Read) (OBH)

The Read Data Bytes at Higher Speed (Fast Read) command is for quickly reading data out. It is followed
by a 3-byte address (A23-A0) and a dummy byte, each bit being latched-in during the rising edge of SCLK.
Then the memory content, at that address, is shifted out on SO, each bit being shifted out, at a Max
frequency fC, during the falling edge of SCLK. The first byte address can be at any location. The address

is automatically incremented to the next higher address after each byte of data is shifted out.

CS# _
01 23 4567 8 9101 24 2526 2728 2930 31
SCLK | _
[€— Command
sl / 77/ 0BH -
so High-Z _
CS# - —
32 3334 3536 37 38 3940 4142 4344 4546 4748 4950 5152 5354 55
sew __ T UL WM i
Dummy Byte —»
S 0.0.0 0000 VI s
v Data Out1 v Data Out2 Data Out3
S s (/000 0000 00000000 G
MSB

Figure7. Read Data Bytes at Higher Speed Sequence Diagram
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The Fast Read command is also supported in QPI mode. In QPI mode, the number of dummy clocks is
configured by the “Set Read Parameters (COH)” command to accommodate a wide range application with
different needs for either maximum Fast Read frequency or minimum data access latency. Depending on
the Read Parameter Bits P[5:4] setting, the number of dummy clocks can be configured as either 4/6/8.
When the dummy cycle is configured to 4, addr [0] input must be 0.

Cs#

o 1
SCLK |

T o
|

SI(I00) —\i/T\
So{I01) —\i/T\

WP#[I02) —————————————\ 0 ©

Hmmmm}——————————ﬁc:/j\

H —

A2316

00 0’00 0'0 00 B
o0 ¢ OO ——
o0 Y0 00 00EIEE

Figure7a. Read Data Bytes at Higher Speed Sequence Diagram (QPI)

Dual Output Fast Read (3BH )

The Dual Output Fast Read command is followed by 3-byte address (A23-A0) and a dummy byte, each

bit being latched in during the rising edge of SCLK, then the memory contents are shifted out 2-bit per

clock cycle from Sl and SO. The command sequence is shown in Figure 8. The first byte addressed can

be at any location. The address is automatically incremented to the next address after each byte of data is

shifted out.

CS#

5

50

Cs#

SCLK

S0

SCLK

o 1 2 3 4 5 & 7 B8 9 10 11

Comman d 24-bit address(A23:A0)

sen SR Calih 0 00000600

MSB

High-Z

24 25 26 27 28 29 30 31

32 33 34 35 36 37 3B 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

Dummy Byte  —3»|
— PAAXZAX0OEEXAXN2X0LEGXAXN2N0I6X4K2K0N 6

- Data Outl Data Out2 Data Out3 Data Outd

TASXINLEAT XS K3 LETASAIALIT XS X3 X1 7
MSB MSB MSB MSB

Figure8. Dual Output Fast Read Sequence Diagram
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Quad Output Fast Read (6BH )
The Quad Output Fast Read command is followed by 3-byte address (A23-A0) and a dummy byte, each

bit being latched in during the rising edge of SCLK, then the memory contents are shifted out 4-bit per
clock cycle from 103, 102, 101 and 100. The command sequence is shown in Figure 9. The first byte
addressed can be at any location. The address is automatically incremented to the next address after
each byte of data is shifted out.

Cs# ™, o
O 1 2 3 4 5 & ¥ 8 9 10 11 24 25 26 27 28 29 30 31
SCLK
l«— comman o 24-bit address{A23:A0)
A S S D e i T e e N e W e W o W e N !
sIoa) S 0SSR S8H \23,<\2_£\2_17.€,2c?‘19_,>—— — A FHENS KA M N NN O — —
rSE

sSO(101) - —
WPH(IO2) _
HOLD#(103) — —

CsS# — —

32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

seve IO LWL r e rerp rrp rep rorpreryroerp rerp e —
Dummy Byte —
sI{I00) — R o O 0 € CF O €0 &
o fa oAl Aol
n e e e I el
seton — 6 O O O 6 £ 6 O 6 CHNN
WRH#(IOZ) — — S e O O O O CHll
A Pt e e
HoeLeR0es) — T E36) €€ €26 .6 & € O A
Byted|Bytes | Bytes [ Byte7 | Bytes

Figure9. Quad Output Fast Read Sequence Diagram

Dual I/O Fast Read(BBH)

The Dual I/0 Fast Read command is similar to the Dual Output Fast Read command but with the
capability to input the 3-byte address (A23-0) and a “Continuous Read Mode” byte 2-bit per clock by SI
and SO, each bit being latched in during the rising edge of SCLK, then the memory contents are shifted
out 2-bit per clock cycle from SI and SO. The command sequence is shown in Figure 10. The first byte
addressed can be at any location. The address is automatically incremented to the next address after
each byte of data is shifted out.

Dual I/O Fast Read with “Continuous Read Mode”

The Dual I/O Fast Read command can further reduce command overhead through setting the
“Continuous Read Mode” bits (M7- 0) after the input 3-byte address (A23-A0). If the “Continuous Read
Mode” bits (M5- 4) =(1, 0), then the next Dual 1/O Fast Read command (after CS# is raised and then
lowered) does not require the BBH command code. The command sequence is shown in figure 10a. If the
“Continuous Read Mode” bits (M5- 4) do not equal (1, 0), the next command requires the first BBH
command code, thus returning to normal operation. A “Continuous Read Mode” Reset command can be
used to reset (M5- 4) before issuing normal command.
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0 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

SCLK

sioo) S5 TS

s5O{101)

cs# — —
23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3B 39 40 41 42 43 44 45 46 AT
SCLK

si{loo) — —

e
so(lo1) — — {74543, 7,

Figurel0. Dual I/0O Fast Read Sequence Diagram (M5-4#(1, 0))

Cs# o

o 1 2 3 a4 5 & F 85 9 10 11 12 13 14 1S5

SCLK

sS1I(100)

so(lo1)

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

scik [

SO0y — ——

so(ol1) — ———

FigurelOa. Dual I/O Fast Read Sequence Diagram (M5-4=(1, 0))

Quad 1I/O Fast Read(EBH)
The Quad I/O Fast Read command is similar to the Dual I/0O Fast Read command but with the capability

to input the 3-byte address (A23-0) and a “Continuous Read Mode” byte and 4-dummy clock 4-bits per
clock by 100, 101, 103, 104, each bit being latched in during the rising edge of SCLK, then the memory
contents are shifted out 4-bit per clock cycle from 100, 101, 102, 103. The command sequence is shown in
Figure 11. The first byte addressed can be at any location. The address is automatically incremented to
the next address after each byte of data is shifted out. The Quad Enable bit (QE) of Status Register (S9)

must be set to enable for the Quad I/O Fast read command.
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Quad I/O Fast Read with “Continuous Read Mode”

The Quad I/0O Fast Read command can further reduce command overhead through setting the
“Continuous Read Mode” bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous Read
Mode” bits (M5- 4) =(1, 0), then the next Quad I/O Fast Read command (after CS# is raised and then
lowered) does not re- quire the EBH command code. The command sequence is shown in Figure 1la. If
the “Continuous Read Mode” (M5- 4) do not equal (1, 0), the next command requires the first EBH
command code, thus returning to normal operation. A “Continuous Read Mode” Reset command can be
used to reset (M5- 4) before issuing normal command.

C5#H i
0 1 2 3 45 6 7 8 9 101112 1314 1516 17 18 19 20 21 22 23
SCLK
€— Command —
sSI{100) //////// EBH ajoyaxo h¥oYadoy a
SO(lo1) SH1¥s X1 EX1Es 1Y 5
WPH(102) 624682 2464248 6
v
HOLD#(103) CHEN R E! THILTNIR 7
A23-16 [ A15-8] A7-0 | M7-0]  Dummy | Bytel] Byte2

Figurell.Quad I/O Fast Read Sequence Diagram (M5-4#(1, 0))

C5# A
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
sk UL [T I
SI{1o0) :4){0 a¥ofaxo oNaXo¥ a
SOtI0134®@5x1,‘.5 185 X1 1IXs K1Y 5
wr#(102) —— (e 2 s K2 {5 X2 {6 }= B Oe L
HOLD#IIOS}g@@ THIFTHI X7 A3 THINTHIE 7
A23-16 [a15-8| A7-0| m7-0l Dummy |Bytel|Bytez

Figurella.Quad I/O Fast Read Sequence Diagram (M5-4=(1, 0))
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Quad 1I/O Fast Read with ““8/16/32/64-Byte Wrap Around” in Standard SPI mode

The Quad I/0 Fast Read command can be used to access a specific portion within a page by issuing “Set
Burst with Wrap” (77H) commands prior to EBH. The “Set Burst with Wrap” (77H) command can either
enable or disable the “Wrap Around” feature for the following EBH commands. When “Wrap Around” is
enabled, the data being accessed can be limited to either an 8/16/32/64-byte section of a 256-byte page.
The output data starts at the initial address specified in the command, once it reaches the ending
boundary of the 8/16/32/64-byte section, the output will wrap around the beginning boundary
automatically until CS# is pulled high to terminate the command.

The Burst with Wrap feature allows applications that use cache to quickly fetch a critical address and then
fill the cache afterwards within a fixed length (8/16/32/64-byte) of data without issuing multiple read
commands. The “Set Burst with Wrap” command allows three “Wrap Bits” W6-W4 to be set. The W4 bit is
used to enable or disable the “Wrap Around” operation while W6-W5 is used to specify the length of the
wrap around section within a page.

Quad 1I/O Fast Read (EBH) in QPI mode

The Quad I/O Fast Read command is also supported in QPI mode. See Figurellb. In QPI mode, the
number of dummy clocks is configured by the “Set Read Parameters (COH)” command to accommodate a
wide range application with different needs for either maximum Fast Read frequency or minimum data
access latency.

Depending on the Read Parameter Bits P[5:4] setting, the number of dummy clocks can be configured as
either 4/6/8. When the dummy cycle is configured to 4, addr[0] input must be 0. In QPI mode, the
“Continuous Read Mode” bits M7-MO0 are also considered as dummy clocks. “Continuous Read Mode”
feature is also available in QPI mode for Quad I/0O Fast Read command. “Wrap Around” feature is not
available in QPI mode for Quad I/O Fast Read command. To perform a read operation with fixed data
length wrap around in QPI mode, a dedicated “Burst Read with Wrap” (OCH) command must be used.

cs# b | |
o 1 13 14 15
SCLK | l I I
:1— EBH —]
[
SI(I00) \i/? o) —f |
so101} J s I I
weifloz) ——————————————— 1 N 0 4“
HOLD#(103) J L 1 I I
Byted
*Set Read Parometers Cammand (CI1H) can set the number of dumy cyefes

Figurellb.Quad I/O Fast Read Sequence Diagram (M5-4=(1, 0))
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Quad I/0 Word Fast Read(E7H)

The Quad I/0 Word Fast Read command is similar to the Quad I/0 Fast Read command except that the
lowest address bit (AO) must equal 0 and only 2-dummy clock. The command sequence is shown in
followed Figure 12. 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 Quad Enable bit (QE) of
Status Register (S9) must be set to enable for the Quad I/O Word Fast read command.

Quad I/O Word Fast Read with “Continuous Read Mode”

The Quad I/O Word Fast Read command can further reduce command overhead through setting the
“Continuous Read Mode” bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous Read
Mode” bits (M5- 4) =(1, 0), then the next Quad I/O Word Fast Read command (after CS# is raised and
then lowered) does not require the E7H command code. The command sequence is shown in followed
Figure 12a. If the “Continuous Read Mode” bits (M5- 4) do not equal (1, 0), the next command requires
the first E7TH command code, thus returning to normal operation. A “Continuous Read Mode” Reset
command can be used to reset (M7-0) before issuing normal command.

CS# ,
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
see ] Uy UrpUg T e
|€— Command
T 7777 A Fan'Wan fon'Wan) FanWan Fon'Wan Ve LW ann Lo W Py
swoo) [/ 7 7777/ X E7m 02000 6.0 3.0 30 00 00 &
FanWan TonWan Fan ol Fen W i Wan Fan ol fa W P
so(o1) 0.6 6.0 O 06 suy (360 06 06 €
WPH(102) (oW 2 e Wz 6262 B2 e Wz s W2 &
RN W R LRy (R ey | L iy i S
hd
W ! T W R W P W —o e
HOLD#(103) SEEI SR SN T S E W )
22316 | Aa15-8] a7-0 | m7-0loummy Bytel| Byte2 | Bytes

Figurel2.Quad I/O Word Fast Read Sequence Diagram (M5-4#(1, 0))

CS# A

o 1 2 3 4 5 6 7 B 9 10 1112 13 14 15

sew _ [JTUPIUHUPUPUN UYL

— o T, —
si(100) DO 0.0 00 00 puy (30 0.0 0.0 E
e Van anVan fan Ve fanVan = —|— — - e —
SO(01) ————{(sK1fsH1fsH1ys K1) E1gs 1ys K1t s
LU V) S R | Ry | LN v/ L T | —
Vo tan W | Fan W' Fantan T G Yan) sVt
WPH(102) —{BAZREA2 ABAZ {642, b AZNEAZAB 2N 6
v
W o W Y P Wt Fomn W} e
-
HOLD#(103) 2.6 060 00 0.0 s 20 2006 €
A23-16 |A15-8| AT7-0| M7-0|0ummy|Bytel| Bytel |Byte2

Figurel2a.Quad I/0 Word Fast Read Sequence Diagram (M5-4= (1, 0))
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Quad I/0 Word Fast Read with “8/16/32/64-Byte Wrap Around” in Standard SPI mode

The Quad I/O Word Fast Read command can be used to access a specific portion within a page by
issuing “Set Burst with Wrap” (77H) commands prior to E7H. The “Set Burst with Wrap” (77H) command
can either enable or disable the “Wrap Around” feature for the following E7TH commands. When “Wrap
Around” is enabled, the data being accessed can be limited to either an 8/16/32/64-byte section of a
256-byte page. The output data starts at the initial address specified in the command, once it reaches the
ending boundary of the 8/16/32/64- byte section, the output will wrap around the beginning boundary
automatically until CS# is pulled high to terminate the command. The Burst with Wrap feature allows
applications that use cache to quickly fetch a critical address and then fill the cache afterwards within a
fixed length (8/16/32/64-byte) of data without issuing multiple read commands. The “Set Burst with Wrap”
command allows three “Wrap Bits” W6-W4 to be set. The W4 bit is used to enable or disable the “Wrap
Around” operation while W6-W5 is used to specify the length of the wrap around section within a page.
Set Burst with Wrap (77H)

The Set Burst with Wrap command is used in conjunction with “Quad I/O Fast Read” and “Quad I/0 Word
Fast Read” command to access a fixed length of 8/16/32/64-byte section within a 256-byte page, in
standard SPI mode. The Set Burst with Wrap command sequence: CS# goes low —Send Set Burst with
Wrap command —Send 24 dummy bits —Send 8 bits “Wrap bits” —CS# goes high

W4=0 W4=1(default)
W6,W5
Wrap Around Wrap Length Wrap Around Wrap Length
0,0 Yes 8-byte No N/A
0,1 Yes 16-byte No N/A
1,0 Yes 32-byte No N/A
11 Yes 64-byte No N/A

If the W6-W4 bits are set by the Set Burst with Wrap command, all the following “Quad I/O Fast Read”
and “Quad 1/0 Word Fast Read” command will use the W6-W4 setting to access the 8/16/32/64-byte
section within any page. To exit the “Wrap Around” function and return to normal read operation, another
Set Burst with Wrap command should be issued to set W4=1. In QPI mode, the “Burst Read with Wrap
(OCH)” command should be used to perform the Read Operation with “Wrap Around” feature. The Wrap
Length set by W5-W6 in Standard SPI mode is still valid in QPI mode and can also be re-configured by
“Set Read Parameters (COH) command.
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CcS# _-ﬂ\ //__'
SCLK 0 1 2 3 4 S 6 T 8 9 10 11 12 13 14 15
— AT R R TR
le—— Command —

21000 7o ) IO O SOOI

—— XKD DED——

Wes(02) XX EXERERD——

SR DI0 G0 OO
WG-Wd

Figurel3.Set Burst With Wrap Sequence Diagram

Page Program (PP) (02H)

The Page Program (PP) command is for programming the memory. A Write Enable (WREN) command
must previously have been executed to set the Write Enable Latch (WEL) bit before sending the Page
Program command.

The Page Program (PP) command is entered by driving CS# Low, followed by the command code, three
address bytes and at least one data byte on Sl. If the 8 least significant address bits (A7-AQ) are not all
zero, all transmitted data that goes beyond the end of the current page are programmed from the start
address of the same page (from the address whose 8 least significant bits (A7-AQ) are all zero). CS# must
be driven low for the entire duration of the sequence. The Page Program command sequence: CS# goes
low—sending Page Program command —3-byte address on Sl —at least 1 byte data on SI—-CS# goes
high. The command sequence is shown in Figurel4. If more than 256 bytes are sent to the device,
previously latched data are discarded and the last 256 data bytes are guaranteed to be programmed
correctly within the same page. If less than 256 data bytes are sent to device, they are correctly
programmed at the requested addresses without having any effects on the other bytes of the same page.
CS# must be driven high after the eighth bit of the last data byte has been latched in; otherwise the Page
Program (PP) command is not executed.

As soon as CS# is driven high, the self-timed Page Program cycle (whose duration is tPP) is initiated.
While the Page Program cycle is in progress, the Status Register may 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 Page Program cycle,
and is 0 when it is completed. As some unspecified time before the cycle is completed, the Write Enable
Latch (WEL) bit is reset.

A Page Program (PP) command applied to a page which is protected by the Block Protect (BP4, BPS3,
BP2, BP1, BPO) is not executed.
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C5# A

SCLK

01 2 3 4 5 6 7 8 %1011 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

— Command 24-bit address{A23:A0) <«— Data Bytel

{ FLE T UYL AR Y AT A Y Y Y Y Y TR Y R R R Y AT AR YR Y R VY
SULLHTTTN o2t S s 00000000 000000060 &
MsB MSB
/o
cs# —
cEEREERER
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 SR ERSSRIEE
SCLK
Data Byte2 Data Byted — Data Byte256 —
mYaYaYatatn Yt atatatatats mYmYaYaYatays o T T T
i 000000500 00000960 00000060 5000000060

SB SBE

YA 0.0 0.0 0.0 00 00
e R WY 0.0 0.0 0.0 O 0.0

A23-16 AlL5-8 AT-0 Bytel Bytel Byta3 Bytad

L
[

HHHEE

Figurel4a. Page Program Sequence Diagram (QPI)

Quad Page Program (QPP) (32H)
The Quad Page Program command is for programming the memory using four pins: 100, 101, 102, and

103. To use Quad Page Program the Quad enable in status register Bit9 must be set (QE=1). A Write
Enable (WREN) command must previously have been executed to set the Write Enable Latch (WEL) bit
before sending the Page Program command. The Quad Page Program command is entered by driving
CS# Low, followed by the command code (32H), three address bytes and at least one data byte on 10
pins.
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The command sequence is shown in Figure 15. If more than 256 bytes are sent to the device, previously
latched data are discarded and the last 256 data bytes are guaranteed to be programmed correctly within
the same page. If less than 256 data bytes are sent to device, they are correctly programmed at the
requested ad- dresses without having any effects on the other bytes of the same page. CS# must be
driven high after the eighth bit of the last data byte has been latched in; otherwise the Quad Page
Program command is not executed.

As soon as CS# is driven high, the self-timed Quad Page Program cycle (whose duration is tPP) is
initiated. While the Quad Page Program cycle is in progress, the Status Register may 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
Quad Page Program cycle, and is 0 when it is completed. At some unspecified time before the cycle is
completed, the Write Enable Latch (WEL) bit is reset.

A Quad Page Program command applied to a page which is protected by the Block Protect (BP4, BP3,
BP2, BP1, BPO) will not be executed.

CS#H

o 1 2 3 4 5 6 7 8 9 10 11 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

SCLK
[%— Comman d 24-bit address(A2Z3:A0) ——— =
T T 7 7 7 777 P W an W W W A W T " ", STV oY, o Vant fonWanl
SIS AN 32H A232202 1 21— — — {’;I & X 5)(':;:';;\?):\1 X0 "’;}c’\? 4 ,\? La Xofayoi— —
i e AZAZAT AT AT AT ATNTATP AP
MSE
e e P W ! P N Famn W
SO(101) SATASATAS AR AT —
— ]
WPH(102Z) exz2iexz e 26K 2— —
N P s U W Y G W
HOLD#H(103) SFE) 2CY ©8.5) 505 ni
Bytel | Bytez | Byees ey

CsS# —

sewe  TUUU U UU LU UL T LA U U

600 00

si(100) — —{ax oo a W oW a oK aW oy aota Koy
240 faiopafofanofa, A

8666

JERRS R Ry R g
so(o1) — —JEARIERAE R KK EN =N

LT FIEE O 6 068 060 06 08 0800 086 06 006

W s W N i
I o e W P W e W' e e L P | oy
HoLowo3) — —ZXEITXE KRG E T E A E T E E
ayees | Byres Byte7 | Byees | Bytes | myre1o | Byrei1 | Byreaz Byee13

Figurel5. Quad Page Program Sequence Diagram

Sector Erase (SE) (20H)
The Sector Erase (SE) command is for erasing the all data of the chosen sector. A Write Enable (WREN)

command must previously have been executed to set the Write Enable Latch (WEL) bit. The Sector Erase
(SE) command is entered by driving CS# low, followed by the command code, and 3-address byte on SlI.
Any address inside the sector is a valid address for the Sector Erase (SE) command. CS# must be driven

low for the entire duration of the sequence.
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The Sector Erase command sequence: CS# goes low—sending Sector Erase command— 3-byte address
on SI—CS# goes high. The command sequence is shown in Figure16. CS# must be driven high after the
eighth bit of the last address byte has been latched in; otherwise the Sector Erase (SE) command is not
executed. As soon as CS# is driven high, the self-timed Sector Erase cycle (whose duration is tSE) is
initiated. While the Sector Erase cycle is in progress, the Status Register may 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 Sector Erase
cycle, and is 0 when it is completed. At some unspecified time before the cycle is completed, the Write
Enable Latch (WEL) bit is reset. A Sector Erase( (SE) command applied to a sector which is protected by
the Block Protect(BP4, BP3,BP2, BP1, and BPO) bit (see Tablel &1.1) will not be executed. Note: Power
disruption during erase operation will cause incomplete erase, thus recommend to perform a re-erase

once power resume.

Cs# \ /
0123456789101 24 2526 27 28 2930 31
SCLK |

[— Command

S 20H

24-bit address(A23:A0)

oS Yol il

Cs#
o 1 2 3 a4 5 6 7
SCLK | | l | | 1
I
— 200 —>
1
SI{100) o o £ a X o :®® 4 )
- W e ces ee
WPH#(102) o 4.t O € € 2
HOLD#{103) o o Ko7 X3 X7 X3 xX 7 3
AZI~ALE ALS~AR AT-AD

Figurel6a. Sector Erase Sequence Diagram (QPI)

32KB Block Erase (BE) (52H)
The 32KB Block Erase (BE) command is for erasing the all data of the chosen block. A Write Enable

(WREN) command must previously have been executed to set the Write Enable Latch (WEL) bit. The
32KB Block Erase (BE) command is entered by driving CS# low, followed by the command code, and
three address bytes on Sl. Any address inside the block is a valid address for the 32KB Block Erase (BE)

command. CS# must be driven low for the entire duration of the sequence.
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The 32KB Block Erase command sequence: CS# goes low—sending 32KB Block Erase command—
3-byte address on SI—CS# goes high. The command sequence is shown in Figurel7. CS# must be
driven high after the eighth bit of the last address byte has been latched in; otherwise the 32KB Block
Erase (BE) command is not executed. As soon as CS# is driven high, the self-timed Block Erase cycle
(whose duration is tBE) is initiated. While the Block Erase cycle is in progress, the Status Register may 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 Block Erase cycle, and is 0 when it is completed. At some unspecified time before the cycle is
completed, the Write Enable Latch (WEL) bit is reset. A 32KB Block Erase (BE) command applied to a
block which is protected by the Block Protect (BP4, BP3, BP2, BP1, BPO) bits (see Tablel & 1.1) will not
be executed. Note: Power disruption during erase operation will cause incomplete erase, thus

recommend to perform are-erase once power resume.

cs \ /
01 23 456 7 8 91011 24 25 26 27 28 29 30 31
SCLK

[€— Command

Sy 524

24-bit address(A23:40) ——

Sa T TR 0000080 I

M5B

Figurel7. 32KB Block Erase Sequence Diagram

CS#
0 1 2 3 a 5 6 7
SCLK | L L L
|
r€— 52H —
I
si000) TP T 0D T €D
so(01) 0N KK
WPH(102) 1 o L6 X2 > & 2
HOLD#(103) HRY € ED € €D €€
A23I~ALE6 Al15™AB AT~AD

Figurel7a. 32KB Block Erase Sequence Diagram (QPI)

64KB Block Erase (BE) (D8H)
The 64KB Block Erase (BE) command is for erasing the all data of the chosen block. A Write Enable

(WREN) command must previously have been executed to set the Write Enable Latch (WEL) bit. The
64KB Block Erase (BE) command is entered by driving CS# low, followed by the command code, and
three address bytes on Sl. Any address inside the block is a valid address for the 64KB Block Erase (BE)
command. CS# must be driven low for the entire duration of the sequence.
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The 64KB Block Erase command sequence: CS# goes low—sending 64KB Block Erase command—
3-byte address on SI—CS# goes high. The command sequence is shown in Figurel8. CS# must be
driven high after the eighth bit of the last address byte has been latched in; otherwise the 64KB Block
Erase (BE) command is not executed. As soon as CS# is driven high, the self-timed Block Erase cycle
(whose duration is tBE) is initiated. While the Block Erase cycle is in progress, the Status Register may 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 Block Erase cycle, and is 0 when it is completed. Write Enable Latch (WEL) bit is reset t. A
64KB Block Erase (BE) commands applied to a block which is protected by the Block Protect (BP4,
BP3,BP2, BP1, BPO) bits (see Tablel & 1.1) will not be executed. Note: Power disruption during erase

operation will cause incomplete erase, thus recommend to perform a re-erase once power resume.

cs#

SCLK

0123456789101 24 2526 2728 2930 31

S AR NN —

24-bit address(A23:A0)

T oo

[— Command

S DeH

cs#
] 1 2 3 4 5 & 7
SCLK | l l l | |
1
— pH —»
1
sI{100) 1 o @@: a 0 ¥ a o
so(lo1) o o 5 > >®® 5 1
WPH(102) NI € €D 4D € € €
HoLDH(103) NG D €
A23~A16 AlS~AS ATAD

Figurel8a. 64KB Block Erase Sequence Diagram (QPI)

Chip Erase (CE) (60/C7H)
The Chip Erase (CE) command is for erasing the all data of the chip. A Write Enable (WREN) command

must previously have been executed to set the Write Enable Latch (WEL) bit .The Chip Erase (CE)
command is entered by driving CS# Low, followed by the command code on Serial Data Input (SI). CS#
must be driven Low for the entire duration of the sequence.
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The Chip Erase command sequence: CS# goes low—sending Chip Erase command—CS# goes high.
The command sequence is shown in Figurel9. CS# must be driven high after the eighth bit of the
command code has been latch in, otherwise the Chip Erase command is not executed. As soon as CS# is
driven high, the self-timed Chip Erase cycle (whose duration is tcg) is initiated. While the Chip Erase cycle
is in progress, the Status Register may 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 Chip Erase cycle, and is 0 when it is completed. At
some unspecified time before the cycle is completed, the Write Enable Latch (WEL) bit is reset. The Chip
Erase (CE) command is executed if the Block protected by (BP2, BP1, BPO) bits. The Chip Erase(CE)
command is ignored if one or more sectors are protected. Note: Power disruption during erase operation

will cause incomplete erase, thus recommend to perform a re-erase once power resume.

cs#

01234567

[€«— Command —p

S/ RESETEN (I

Figurel9. Chip Erase Sequence Diagram

SCLK

sioa) g i i FrFrsryi o 1
SO(101) r EIT I rrrrrs J 3 i\ o
WP 102)

HOLD#{103) s o i i A 2 o

SCLK

SHICO) T LA LA L EL L LA L L L LT o o

SO(1O1)

W PH{102) T T AT T AT T 7T T T T T o

HOLD#{103) i Ty r Iy ryrs LT o o

Figurel9a. Chip Erase Sequence Diagram (QPI)
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Deep Power-Down (DP) (B9H)

Executing the Deep Power-Down (DP) command is the only way to put the device in the lowest
consumption mode (the Deep Power-Down Mode). It can also be used as an extra software protection
mechanism, while the device is not in active use, since in this mode, the device ignores all Write, Program
and Erase commands. Driving CS# high deselects the device, and puts the device in the Standby Mode (if
there is no internal cycle currently in progress). But this mode is not the Deep Power-Down Mode. The
Deep Power-Down Mode can only be entered by executing the Deep Power-Down (DP) command. Once
the device has entered the Deep Power- Down Mode, all commands are ignored except the Release from
Deep Power-Down and Read Device ID (RDI) command. This releases the device from this mode. The
Release from Deep Power-Down and Read Device ID (RDI) command also allows the Device ID of the
device to be output on SO.

The Deep Power-Down Mode automatically stops at Power-Down, and the device always Power-Up in
the Standby Mode. The Deep Power-Down (DP) command is entered by driving CS# low, followed by the
command code on SI. CS# must be driven low for the entire duration of the sequence.

The Deep Power-Down command sequence: CS# goes low—sending Deep Power-Down command—
CS# goes high. The command sequence is shown in Figure 20. CS# must be driven high after the eighth
bit of the command code has been latched in; otherwise the Deep Power-Down (DP) command is not
executed. As soon as CS# is driven high, it requires a delay of tDP before the supply current is reduced to
ICC2 and the Deep Power- Down Mode is entered. Any Deep Power-Down (DP) command, while an
Erase, Program or Write cycle is in progress, is rejected without having any effects on the cycle that is in
progress.

CS# Y,
012 3 456 7

N

M— Command —®| Stanf-by mode | Deep Power-down mode

s [T BoH NN

[— top —I

Figure20. Deep Power-Down Sequence Diagram
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SCLK

siwoo) ST TR 1

so(Io1)

wes(102) /S0 Ly 7 o e A7

HOLD#{103)

standby Mode Deep Power Down Mode

Figure20a. Release Power-Down Sequence Diagram (QPI)

Release from Deep Power-Down and Read Device ID (RDI) (ABH)

The Release from Power-Down and Read/Device ID command is a multi-purpose command. It can be
used to release the device from the Power-Down state or obtain the devices electronic identification (ID)
number. To release the device from the Power-Down state, the command is issued by driving the CS# pin
low, shifting the instruction code “ABH” and driving CS# high as shown in Figure2l. Release from
Power-Down will take the time duration of tRES1 (See AC Characteristics) before the device will resume
normal operation and other command are accepted. The CS# pin must remain high during the tRES1
time duration.

When used only to obtain the Device ID while not in the Power-Down state, the command is initiated by
driving the CS# pin low and shifting the instruction code “ABH” followed by 3-dummy byte. The Device 1D
bits are then shifted out on the falling edge of SCLK with most significant bit (MSB) first as shown in
Figure21b. The Device ID value for the ACE25AA640G is listed in Manufacturer and Device ldentification
table. The Device ID can be read continuously. The command is completed by driving CS# high.

When used to release the device from the Power-Down state and obtain the Device ID, the command is
the same as previously described, and shown in Figure 21b, except that after CS# is driven high it must
remain high for a time duration of tRES2 (See AC Characteristics). After this time duration the device will
resume normal operation and other command will be accepted. If the Release from Power-Down/Device
ID command is issued while an Erase, Program or Write cycle is in process (when WIP equal 1) the
command is ignored and will not have any effect on the current cycle.

cs N
ek o 1 2 32 4 5 6 7
s\ f1Y o KLLLLL LT

Figure21. Deep Power-Down Sequence Diagram VER 1.1 37
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CS#H
- TRESL »
o 1
SCLK
[~ AR -
sSII00) Sy T. o / 1
sowon) /77T FIITAT AT 2
WPH{102) ey T o o
HOLDHOS) F i L o ; 1 1
Deep Power Down Mode Standby Made
Figure2la. Release Power-Down Sequence Diagram (QPI)
I JE—
CcS 4
01 2 3 45 6 7 8 95101 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
SCLK
«€— Command 3 Dummy Bytes [ tres: —
e gy .
s [IITTTTTX ABH S e 0 0.0 00000 {WIIIIIIIIIIIN T,
MsB v Device ID
High-Z YRRV Y ST V)
50 . 0.0009 00,
o
>
Stand-by Mode

Figure21b. Release Power-Down /Read Device ID Sequence Diagram

€ tRES2 —

o 1 2 3 4 H & 7 S £l
seux [ LU L LT

[ ABH —»

I

r

HmD#tlDa)J {7 W a :@@@@ 7 3

durrirmy dumrrry dummrry® Device ID

Deep Power Down Mode Standby Mode

*Set Read Porameters Command (COH) con set the number of dummy cycles

Figure21c. Release Power-Down /Read Device ID Sequence Diagram (QPI)
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Read Manufacture ID/ Device ID (REMS) (90H)

The Read Manufacturer/Device ID command is an alternative to the Release from Power-Down / Device
ID command that provides both the JEDEC assigned Manufacturer ID and the specific Device ID. The
command is initiated by driving the CS# pin low and shifting the command code “90H” followed by a 24-bit
address (A23-A0) of 000000H. After which, the Manufacturer ID and the Device ID are shifted out on the
falling edge of SCLK with most significant bit (MSB) first is shown in Figure 22. If the 24-bit address is
initially set to 000001H, the Device ID will be read first. In QPI mode the dummy cycles can be configured
by COH command. When the dummy cycle is configured to 4, addr [0] input must be 0.

CS#

SCLK |

012345678 9101M1 24 2526 2728 29 30 31

[€— Command 24-bit address(A23-A0)

S| /11 1T117X 90H ke e 0.0.600900 &b
so High-Z _
CS#

32 3334 3536 37 38 3940 4142 4344 4546 47 48 4950 5152 53 54 55

sew __THIHUHUULT FUMMMFLHM |

)
S NI T (i i
& Manufacturer ID —»4 Device ID »¥— Manufacturer ID —»|
so - 99990@ 90990@90990 —————

Figure22. Read Manufacture 1D/ Device ID Sequence Diagram

10 11

|
c
E
E
E
5

mmmmmmmmmmmmmmm e MiD Device 1D

7

8‘

*Set Read Paremeters Commmand [C0H) con set the number of dumemy cycies

Figure22a. Read Manufacture 1D/ Device ID Sequence Diagram (QPI)
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Read Manufacture ID/ Device ID Dual 1/0 (92H)

The Read Manufacturer/Device ID Dual I/O command is an alternative to the Release from Power-Down /
Device ID command that provides both the JEDEC assigned Manufacturer ID and the specific Device 1D
by dual /0.

The command is initiated by driving the CS# pin low and shifting the command code “92H” followed by a
24-bit address (A23-A0) of 000000H. After which, the Manufacturer ID and the Device ID are shifted out
on the falling edge of SCLK with most significant bit (MSB) first as shown in Figure 23 If the 24-bit address
is initially set to 000001H, the Device ID will be read first.

cs

S5CLK

[s] i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

|—
SI{(100) azH

Command

sSO(101)

cs — —
23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

scik [

sI{I00) — ———

so(o1) — —

©2.6.0.6 @96 @.0.0.0 @O @000 0006 G

MFR 1D Device ID MFR 1D Device 1D MFR 1D Dewvice 1D
{(Repeat) (Repeat) (Repeat) (Repeat)

Figure23. Read Manufacture ID/ Device ID Dual I/O Sequence Diagram

Read Manufacture ID/ Device ID Quad 1/O (94H)

The Read Manufacturer/Device ID Quad I/O command is an alternative to the Release from Power-Down
/ Device ID command that provides both the JEDEC assigned Manufacturer ID and the specific Device ID
by quad I/0. The command is initiated by driving the CS# pin low and shifting the command code “94H"
followed by a 24-bit address (A23-A0) of 000000H. After which, the Manufacturer ID and the Device ID
are shifted out on the falling edge of SCLK with most significant bit (MSB) first is shown in Figure 24. If the
24-bit address is initially set to 000001H, the Device ID will be read first.

cs \ /
0 1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
SCLK | S [
l€— Command
si{(100) oan %o}
sO(101) \9.@
WPH#(102) 38

HOLD#(103)

Dummy MID DID MID DD

Figure24. Read Manufacture ID/ Device ID Quad I/O Sequence Diagram
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Read Identification (RDID) (9FH)

The Read ldentification (RDID) command allows the 8-bit manufacturer identification to be read, followed
by two bytes of device identification. The device identification indicates the memory type in the first byte,
and the memory capacity of the device in the second byte. Any Read ldentification (RDID) command
while an Erase or Program cycle is in progress, is not decoded, and has no effect on the cycle that is in
progress. The Read identification (RDID) command should not be issued while the device is in Deep
Power-Down Mode.

The device is first selected by driving CS# to low. Then, the 8-bit command code for the command is
shifted in. This is followed by the 24-bit device identification, stored in the memory, being shifted out on
Serial Data Output, each bit being shifted out during the falling edge of Serial Clock. The command
sequence is shown in Figure25. The Read ldentification (RDID) command is terminated by driving CS# to
high at any time during data output. When CS# is driven high, the device is put in the Standby Mode.
Once in the Standby Mode, the device waits to be selected, so that it can receive, decode and execute
commands.

et \ /S

0 1 2 3 45 6 7 8 9101112 13141516 17 18 1920 21 22 23 24 25 26 27 28 25 30 31
SCLK

|€— Command

Sy ok

i i i i

Memory Type Capacity
<« Manufacturer ID W= nycipipe ™1 ip7apioo

—|
High-Z
0 0.00,00000 00000000 s——"

High-Z
) £

~

Figure25. Read ldentification ID Sequence Diagram

Erase Security Registers (44H)

The ACE25AA640G provides four 256-byte Security Registers which only erased all at once but able to
program individually. These registers may be used by the system manufacturers to store security and
other important information separately from the main memory array.

The Erase Security Registers command is similar to Sector/Block Erase command. A Write Enable
(WREN) command must previously have been executed to set the Write Enable Latch (WEL) bit.

The Erase Security Registers command sequence: CS# goes low—sending Erase Security Registers
Command—CS# goes high. The command sequence is shown in Figure 26. CS# must be driven high
after the eighth bit of the command code has been latched in, otherwise the Erase Security Registers
command is not executed. As soon as CS# is driven high, the self-timed Erase Security Registers cycle
(whose duration is tSE) is initiated. While the Erase Security Registers cycle is in progress, the Status
Register may be read to check the value of the Write In Progress (WIP) bit.
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The Write In Progress (WIP) bit is 1 during the self-timed Erase Security Registers cycle, and is 0 when it
is completed.

At some unspecified time before the cycle is completed, the Write Enable Latch (WEL) bit is reset. The
Security Registers Lock Bit (LB) in the Status Register can be used to OTP protect the security registers.
Once the LB bit is set to 1, the Security Registers will be permanently locked; the Erase Security
Registers command will be ignored.

Address A23-A16 A15-A10 A9-A0

Security Registers 00000000 000000 Don’Care

cs# —\ /

012 3 456 7 8 91011 24 2526 27 28 29 30 31
SCLK | |||||||||

24-bit address(A23:A0) ———M

i 0.0.0.0000.0 Wi/

4— Command

s /111111 44

Figure26. Erase Security Registers command Sequence Diagram

Program Security Registers (42H)

The Program Security Registers command is similar to the Page Program command. It allows from 1 to
256 bytes Security Registers data to be programmed. A Write Enable (WREN) command must previously
have been executed to set the Write Enable Latch (WEL) bit before sending the Program Security
Registers command. The Program Security Registers command is entered by driving CS# Low, followed
by the command code (42H), three address bytes and at least one data byte on Sl. As soon as CS# is
driven high, the self-timed Program Security Registers cycle (whose duration is tPP) is initiated. While the
Program Security Registers cycle is in progress, the Status Register may 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 Program
Security Registers cycle, and is 0 when it is completed. At some unspecified time before the cycle is
completed, the Write Enable Latch (WEL) bit is reset.

If the Security Registers Lock Bit (LB) is set to 1, the Security Registers will be permanently locked.
Program Security Registers command will be ignored.
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Address A23-Al6 Al15-A8 A7-A0
Security Registers 0 O0OH O0H Byte Address
Security Registers 1 OOH 01H Byte Address
Security Registers 2 OOH 02H Byte Address
Security Registers 3 OOH 03H Byte Address

CSH \ —
012 3 45 6 7 8 91011 24 25 26 27 28 29 30 31 32 33 34 3536 37 38 39
SCLK |

— Command

Sl 42H

cs# —

2072
2073

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
SCLK

<— Data Byted

sl - 90009900

Data Byte256

200609960

Figure27. Program Security Registers command Sequence Diagram

Read Security Registers (48H)

The Read Security Registers command is similar to Fast Read command. The command is followed by a
3- byte address (A23-A0) and a dummy byte, each bit being latched-in during the rising edge of SCLK.
Then the memory content, at that address, is shifted out on SO, each bit being shifted out, at a Max
frequency fC, during the falling edge of SCLK. The first byte addressed can be at any location. The
address is automatically incremented to the next address after each byte of data is shifted out. Once the
A9-A0 address reaches the last byte of the register (Byte 3FFH), it will reset to 000H, the command is
completed by driving CS# high.

Address A23-Al6 A15-A10 A9-A0
Security Register 00000000 000000 Address
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1)

(=] 1 2 3 s =1 =] 7 8 9 10 11

TP

24-bit address(AZ23:A0)

mnMsB

24 25 26 27 28 29 30 31

—

LR

LAY

LA

-

Data Outl -

20600666 .0 €,00.6.6.6 6.
MSB MSB

Data Out2

Data Out3

Figure28. Read Security Registers Command Sequence Diagram

Set Read Parameters (COH)
In QPI mode the “Set Read Parameters (COH)” command can be used to configure the number of dummy
clocks for “Fast Read (OBH)”, “Quad I/O Fast Read (EBH)” and “Burst Read with Wrap (OCH)” command,
and to configure the number of bytes of “Wrap Length” for the “Burst Read with Wrap (OCH)” command.
The “Wrap Length” is set by W5-6 bit in the “Set Burst with Wrap (77H)” command. This setting will
remain unchanged when the device is switched from Standard SPI mode to QPI mode

P5-P4 Dummy Clocks Maximum Read Freq. P1-PO Wrap Length
00 4 80MHz 00 8-byte
01 4 80MHz 01 16-byte
10 6 96MHz 10 32-byte
11 8 108MHz 11 64-byte

cs#
scix I B B e W
F— con —»
siI(100) o Y O
so(01) o Y G
WP#(102) TRNY O G
HOLD#(103) 1 L G G

Figure29. Set Read Parameters Command Sequence Diagram
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Burst Read with Wrap (OCH)

The “Burst Read with Wrap (OCH)” command provides an alternative way to perform the read operation
with “Wrap Around” in QPI mode. This command is similar to the “Fast Read (0BH)” command in QPI
mode, except the addressing of the read operation will “Wrap Around” to the beginning boundary of the
“Wrap Around” once the ending boundary is reached. The “Wrap Length” and the number of dummy
clocks can be configured by the “Set Read Parameters (COH)” command. When the dummy cycle is
configured to 4, addr[0] input must be 0.

T ocH —|
]
SI{lo0} o o @@ 4 o 4 o 3 a @@ 4 o [l
N CD \.DC I
e U 0.0 00 00 = (90 0'0 0'¢ |
NI OO O O O € 30 0.0 ¢ ml
¥
woomon —————— o /X XEXXNXG 0000 0% |
A23-16 ALS-B AT-0 dummy* Bytel Bytez Byte3

*Set Read Porameters Commend (COH) can set the number of dummy cyeles

Figure30. Burst Read with Wrap Command Sequence Diagram

Enable QPI (38H)

The device support both Standard/Dual/Quad SPI and QPI mode. The “Enable QPI (38H)” command can
switch the device from SPI mode to QPI mode. See the command Table 2a for all support QPI commands.
In order to switch the device to QPI mode, the Quad Enable (QE) bit in Status Register-1 must be setto 1
first, and “Enable QPI (38H)” command must be issued. If the QE bit is 0, the “Enable QPI (38H)"
command will be ignored and the device will remain in SPI mode. When the device is switched from SPI
mode to QPI mode, the existing Write Enable Latch and Program/Erase Suspend status, and the Wrap
Length setting will remain unchanged.

CSs , rd
o a1 2 =3 L 3 =3 [=] r
sSCLK LTI LI LT L
[ Command —
=1 Z8H ){{{{ig{g{?
SO High-Z

Figure31. Enable QPI Mode Command Sequence Diagram
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Continuous Read Mode Reset (CRMR) (FFH)/ Disable QPI (FFH)/ Continuous Read Mode
Reset (CRMR) (FFH)

The Dual/Quad I/O Fast Read operations, “Continuous Read Mode” bits (M7-0) are implemented to
further reduce command overhead. By setting the (M7-0) to AXH, the next Dual/Quad I/O Fast Read
operations do not require the BBH/EBH/E7H command code.

Because the ACE25AA640G has no hardware reset pin, so if Continuous Read Mode bits are set to
“AXH”, the ACE25AA640G will not recognize any standard SPI commands. So Continuous Read Mode
Reset command will release the Continuous Read Mode from the “AXH” state and allow standard SPI
command to be recognized. The command sequence is show in Figure32.

MMode Bit Reset for Quads
CSHE Dwal 1/O

scew ML LIt
s1000) G XZ77777777
souwoxy S0 0 LR Don't care WL
wewn(o2y JL7 07 LK Don't care XSS
Howow(o3) JSLS S IK Don't care KL S

Figure32. Continuous Read Mode Reset Sequence Diagram

Disable QPI (FFH)

To exit the QPI mode and return to Standard/Dual/Quad SPI mode, the “Disable QPI (FFH)” command
must be issued. When the device is switched from QPIl mode to SPI mode, the existing Write Enable
Latch and Program/Erase Suspend status, and the Wrap Length setting will remain unchanged. When the
device is in QPI mode, the first FFH command will exit continuous read mode and the second FFH
command will exit QPI mode.

cSH

scux [

sIHI00)

sSO(101) PSP I I I ISPl r iy 1 1

WPH(IO2)

HOLD#(1O3)

Figure32a. Disable QPI Mode Command Sequence Diagram VER 1.1 46
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Enable Reset (66H) and Reset (99H)

If the Reset command is accepted, any on-going internal operation will be terminated and the device will
return to its default power-on state and lose all the current volatile settings, such as Volatile Status
Register bits, Write Enable Latch status (WEL), Program/Erase Suspend status, Read Parameter setting
(P7-P0),Continuous Read Mode bit setting (M7-M0)and Wrap Bit Setting(W6-W4).

The “Reset (99H)” command sequence as follow: CS# goes low—Sending Enable Reset command—
CS# goes high—CS# goes low—Sending Reset command—CS# goes high. Once the Reset command is
accepted by the device, the device will take approximately tRST_R to reset. During this period, no
command will be accepted. Data corruption may happy if there is an on-going or suspended internal
Erase or Program operation when Reset command sequence is accepted by the device. It is
recommended to check the BUSY bit and the SUS bit in Status Register before issuing the Reset

command sequence.

CS# \ / \ /
012 3 45¢67 01234567

sax — ([UIUTHTU] QA AR R —

— Command  —3» High-Z [— Command  —3»

s (/11111 66 L1 ook 1T

Figure33. Enable Reset and Reset command Sequence Diagram

L LT i
swwooy  S71A Y o o S YIS 1 NS
sonovn _fA/TANa 1 NS eIz o o S
wes02)_/ /177 1 v NI AT, o ST
HoLo#(103) /77 1T b ° s I 1 74

Figure33a. Enable Reset and Reset command Sequence Diagram (QPI)
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Read Serial Flash Discoverable Parameter (5AH)
The Serial Flash Discoverable Parameter (SFDP) standard provides a consistent method of describing

the functional and feature capabilities of serial flash devices in a standard set of internal parameter tables.
These parameter tables can be interrogated by host system software to enable adjustments needed to
accommodate divergent features from multiple vendors. The concept is similar to the one found in the
Introduction of JEDEC Standard, JESD68 on CFl. SFDP is a standard of JEDEC Standard No.216.

CsH hY .
o 1 2 3 4 5 6 7 & 9 10 11 24 25 26 27 28 29 30 31
SCLK | —_— — —
l— Command 24-bit address{A23:A0)
s\ /[ SAH i .0.0.0.0.0.C : Bl
so High-Z o
cs# — — 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 A7 48 49 50 51 52 53 54 55
SCLK _ NSRS R RE R N E—
Dummy Byte
i ©.0.0 00000\ VIIIIITIIIIIIIE I TIIIIIIIIIIIII VI
- Data Outl - Data Out2 Data Out3
so - - 20000000 /0000000 G
MSB

Figure34. Read Serial Flash Discoverable Parameter Command Sequence Diagram

0
w
x

sIfI00) —/T\l/
so(1o1) —\i/T\ 5
WPH(102) —/Tu/
HOLD#(103) —Q/IT\ 7

Figure34a. Read Serial Flash Discoverable Parameter Command Sequence Diagram (QPI)
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Read Unique ID (RUID)

The Read Unique ID command accesses a factory-set read-only 128bit number that is unique to each
ACE25AA640G device. The Unique ID can be used in conjunction with user software methods to help
prevent copying or cloning of a system.

The Read Unigue ID command sequence: CS# goes low— sending Read Unique ID command—00H—
01H—94H—Dummy byte—128bit Unique ID Out— CS# goes high.

The command sequence is show below.

Cs#H ™, A
o 1 2 3 4 5 6 7 8 9 10 11 24 25 26 27 28 29 30 31
seew ] o _
- Command 24-bit address{A23:A0)
s\ /S SAH — — XXX KXot — —
nMsSB
so High-Z —_
CS# — — £
32 33 3a 35 36 37 3B 39 a0 41 a2 43 aa a5 a6 a7z 160 161 162 162 164 165 166 167
SCLK _ (NN N NN o
Dummy Byte
S — XXX XNY 7777777777777~ ~ 7777777777 7777 7K777
- 128 bit un'lqu_e s_erial number
SO — — 5.6 6@ I OO0 000600
MSB

Figure35. Read Unique ID (RUID) Sequence (Command 5 AH)
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Table 3. Signature and Parameter Identification Data Values

Add(H) | DW Add
Description Comment (Byte) (Bit) Data | Data

OOH 07:00 53H 53H

01H 15:08 46H 46H

SFDP Signature Fixed:50444653H
02H 23:16 44H 44H
03H 31:24 50H 50H
SFDP Minor Revision Number Start from 00H 04H 07:00 OOH OOH
SFDP Major Revision Number Start from 01H O5H 15:08 01H 01H
Number of Parameters Headers Start from O0H O6H 23:16 O1H O1H
Unused Contains OxFFH and O7H | 31224 | FFH | FFH

can never be changed

ID number (JEDEC) OOH:;;:E”C?;; Ztise:;eErDEC 08H | 07:00 | 00H | OOH

Parameter Table Minor Revision

Start from 0Ox00H 09H 15:08 OOH OOH
Number
Parameter Table Major Revision Start from OxO1H OAH | 2316 | OIH | OIH
Number
Parameter Table Length How many DWORDs in the OBH 3124 09H 09H
(in double word) Parameter table

Eirst add t JEDEC Elash OCH 07:00 30H 30H
. rst address o as
Parameter Table Pointer (PTP) I ODH 15:08 OOH OOH

Parameter table
OEH 23:16 OOH OOH

Unused Contains OxFFH and can never OFH 3124 FEH FEH
be changed

ID Number(Manufacturer 1D) It is indicates manufacturer ID 10H 07:00 OBH OBH

Parameter Table Minor Revision

Start from 0x00H 11H 15:08 OOH OOH
Number
Parameter Table Major Revision Start from Ox01H 12H | 2316 | Ol1H | OIH
Number
Parameter Table Length How many DWORDs in the 13H 31:24 03H 03H
(in double word) Parameter table

Eirst add ¢ Flash 14H 07:00 60H 60H
. rst address of Flas
Parameter Table Pointer (PTP) I 15H 15:08 OOH OOH

Parameter table
16H 23:16 OOH OOH

Unused Contains OxFFH and can never 17H 31:24 FEH FEH
be changed
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Table 4. Parameter Table (0): JEDEC Flash Parameter Tables

Add(H) |DW Add

Description Comment (Byte) (Bit) Data | Data
) 00: Reserved; 01: 4KB erase;
Block/Sector Erase Size 10: Reserved; 11: not support 01:00 01b
4KB erase
Write Granularity 0: 1Byte, 1: 64Byte or larger 02 1b

Write Enable Instruction Requested V%&ﬁg‘gﬁﬂfbﬁt?éups S?[:’;[lt%]S 03 ob
for Writing to Volatile register bit)

30H ESH

0: Use 50H Opcode, 1: Use 06H
Opcode, Note: If target flash
status register is Nonvolatile, 04 Ob

then bits 3 ango%mUSt be set to

Write Enable Opcode Select for
Writing to Volatile Status Registers

Contains 111b and can never be :
Unused changed 07:05 111b
4KB Erase Opcode 31H 15:08 20H 20H
(1-1-2) Fast Read 0=Not support, 1=Support 16 1b
: 00: 3Byte only, 01: 3 or
Address Bytes Number used in : . :
: 4Byte,10: 4Byte only, 11: 18:17 00b
addressing flash array Reserved
Double Transfer Rate (DTR) - -
clocking 0=Not support, 1=Support 39H 19 Ob F1H
(1-2-2) Fast Read 0=Not support, 1=Support 20 1b
(1-4-4) Fast Read 0=Not support, 1=Support 21 1b
(1-1-4) Fast Read 0=Not support, 1=Support 22 1b
Unused 23 1b
Unused 33H 31:24 FFH FFH
Flash Memory Density 37H:34H| 31:00 007FFFFFH
(1-4-4) Fast Read Number of Wait | 0 0000b: Wait states (Dummy :
states Clocks) not support 04:00 | 00100b
38H 44H
(1-4-4) Fast Read Number of Mode| - 5o0p;:Mode Bits not support 07:05 | 010b
(1-4-4) Fast Read Opcode 39H 15:08 EBH EBH
(1-1-4) Fast Read Number of Wait | 0 0000b: Wait states (Dummy :
states Clocks) not support 20:16 | 01000b
3AH 08H
(1-1-4) Fast Re%Jilté\lumber of Mode|  590n:Mode Bits not support 23:21 000b
(1-1-4) Fast Read Opcode 3BH 31:24 6BH 6BH
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- Add(H) |DW Add
Description Comment (Byte) (Bit) Data Data
(1-1-2) Fast Read Number of Wait | 0 0000b: Wait states (Dummy :
states Clocks) not support 04:00 |01000b
3CH 08H
(1-1-2) Fast Read Number of Mode| 90: Mode Bits not support 07:05 | 000b
(1-1-2) Fast Read Opcode 3DH 15:08 3BH 3BH
(1-2-2) Fast Read Number of Wait :
states 20:16 |00010b
3EH 42H
(1-2-2) Fast Reell_filtsl\lumber of Mode 23:21 010b
(1-2-2) Fast Read Opcode 3FH 31:24 BBH BBH
(2-2-2) Fast Read O=not support 1=support 00 0Ob
Unused 03:01 111b
40H EEH
(4-4-4) Fast Read O=not support 1=support 04 0Ob
Unused 07:05 111b
Unused 43H:41H| 31:08 | OXFFH | OXFFH
Unused 45H:44H| 15:00 | OxFFH | OxFFH
(2-2-2) Fast Read Number of Wait | 0 0000b: Wait states (Dummy :
states Clocks) not support 20:16 | 00000b
46H O0OH
(2-2-2) Fast Reegziltsl\lumber of Mode| 450 Mode Bits not support 23:21 | 000b
(2-2-2) Fast Read Opcode 47H 31:24 FFH FFH
Unused 49H:48H| 15:00 | OXFFH | OxFFH
(4-4-4) Fast Read Number of Wait | 0 0000b: Wait states (Dummy .
states Clocks) not support 20:16 | 00000b
4AH O0OH
(4-4-4) Fast Re?slilté\lumber of Mode| 4o0p: Mode Bits not support 23:21 | 000b
(4-4-4) Fast Read Opcode 4BH 31:24 FFH FFH
Sector/block size=2"N bytes
Sector Type 1 Size 0x00b: this sector type don't 4CH 07:00 OCH OCH
exist
Sector Type 1 erase Opcode 4DH 15:08 20H 20H
Sector/block size=2"N bytes
Sector Type 2 Size 0x00b: this sector type don't 4EH 23:16 OFH OFH
exist
Sector Type 2 erase Opcode 4FH 31:24 52H 52H
Sector/block size=2"N bytes
Sector Type 3 Size 0x00b: this sector type don't 50H 07:00 10H 10H
exist
Sector Type 3 erase Opcode 51H 15:08 D8H D8H
Sector/block size=2"N bytes
Sector Type 4 Size 0x00b: this sector type don't 52H 23:16 OOH OOH
exist
Sector Type 4 erase Opcode 53H 31:24 FFH FFH
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o Add(H) |DW Add
Description Comment ) Data | Data
(Byte) (Bit)
2000H=2.000V
Vcce Supply Maximum Voltage 2700H=2.700V 61H:60H| 15:00 | 3600H |3600H
3600H=3.600V
1650H=1.650V
Vce Supply Minimum Voltage 2250H=2.250V 63H:62H| 31:16 | 2700H |2700H
2300H=2.300V
2700H=2.700V
HW Reset# pin O=not support 1=support 00 Ob
HW Hold# pin O=not support 1=support 01 Ob
Deep Power Down Mode O=not support 1=support 02 1b
SW Reset O=not support 1=support 03 0Ob
Should be issue Reset
SW Reset Opcode Enable(66H) before Reset |65H:64H| 11:04 99H | 7994H
cmd
Program Suspend/Resume O=not support 1=support 12 1b
Erase Suspend/Resume O=not support 1=support 13 1b
Unused 14 1b
Wrap-Around Read mode O=not support 1=support 15 Ob
Wrap-Around Read mode Opcode 66H 23:16 FFH FFH
08H:support 8B wrap-around
Wrap-Around Read data length read 16H:884168 67H 31:24 64H 64H
32H:8B&16B&32B
64H:8B&16B&32B&64B
Individual block lock O=not support 1=support 00 0Ob
Individual block lock bit ) .
) ] O=Volatile 1=Nonvolatile 01 Ob
(Volatile/Nonvolatile)
Individual block lock Opcode 09:02 FFH
Individual block lock Volatile protect
_ O=protect 1=unprotect 10 Ob |E3FCH
bit default protect status 6BH:68H
Secured OTP O=not support 1=support 11 Ob
Read Lock O=not support 1=support 12 Ob
Permanent Lock O=not support 1=support 13 1b
Unused 15:14 11b
Unused 31:16 |FFFFH |FFFFH
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Electrical Characteristics
Power-On Timing

A
veemax) |
Program,Erase and Write command are ignored
Chip Selection is not allowed }/———-—-—-—-‘
veemin 0 1
Reset > >
State Read command | Device is fully
» is allowed accessible
WWI ==t mm o m e e e e e
Time _
Table6. Power-Up Timing and Write Inhibit Threshold
Symbol Parameter Min Max Unit
tysL VCC(min) To CS# Low 10 us
touw Time Delay Before Write Instruction 1 10 ms
Vi Write Inhibit Voltage 1 2.5 \Y,

Initial Delivery State
The device is delivered with the memory array erased: all bits are set to 1(each byte contains FFH).The
Status Register contains 00H (all Status Register bits are 0).

Data Retention and Endurance

Parameter Typical Unit
Minimum Pattern Data Retention Time 20 Years
Erase/Program Endurance 100K Cycles
Latch up Characteristics
Parameter Min Max
Input Voltage Respect To VSS On I/O Pins -1.0v VCC+1.0V
VCC Current -100mA 100mA
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Capacitance Measurement Condition

ACE25AA640G

Symbol Parameter Min Typ Max Unit Conditions
CIN Input Capacitance pF VIN=0V
Cout Output Capacitance pF VOUT=0V
CL Load Capacitance 30 pF

Input Rise And Fall time 5 ns
Input Pulse Voltage 0.1vCC to 0.8vCC \%

Input Timing Reference Voltage 0.2vCCto 0.7vCC \%
Output Timing Reference Voltage 0.5vCC \%

Maximum Negative Overshoot Waveform

Ons 20n
VSS la_’ <_E|

VSS-2.0V e

Maximum Positive Overshoot Waveform

VCCH2.0V —mmmmmmmmmmmmmm e

VCC

Figure36. Input Test Waveform and MeasurementLevel
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DC Characteristics(T=-40C ~85C,VCC=2.7~3.6V)

ACE25AA640G

Serial NOR Flash Memory

3.0V Multi I/O with 4KB, 32KB & 64KB Sector/Block Erase

Symbol Parameter Test Condition Min. Typ Max. [ Unit
ILI Input Leakage Current +2 MA
ILO Output Leakage Current +2 MA

CS#=VCC VIN=VCC or
ICC1 Standby Current 12 20 HA

VSS

CS#=VCC VIN=VCC or

ICC2 |Deep Power-Down Current 0.1 0.2 MA
VSS
CLK=0.1VCC/0.9VCC at
15 20
120MHz ,Q=0Open(*11/0)
_ CLK=0.1VCC/0.9VCC at

Icc3 Operating Current(Read) 13 18 mA

80MHz,0Open(*1,*2,41/0)

CLK=0.1VCC/0.9VCC at c ;

50MHz ,Q=0pen(*11/0)
ICC4 Operating Current(PP) Cs#=VCC 20 mA
ICC5 |Operating Current(WRSR) CSs#=VCC 20 mA
ICC6 Operating Current(SE) Cs#=VCC 20 mA
Icc7 Operating Current(BE) CS#=VCC 20 mA
VIL Input Low Voltage -0.5 0.2vCC| V
VIH Input High Voltage 0.7vCC VCC+0.4 V
VoL Output Low Voltage IOL=1.6mA 0.4 \Y;
VOH Output High Voltage IOH=-100uA VCC-0.2 \%
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AC Characteristics(T=-40C~85C,VCC=2.7~3.6V » C,=30pf)

Symbol Parameter Min. Typ Max. Unit
fc Read(igrlf;l, gmﬁ%ﬁiﬁﬂ&%&% ?Jarﬁét(BBH) 108 1 MHz
fc2 Serial Clock Frequency For QPI (OBH, EBH) 96 MHz
R Seria! Clock Frequency For: Read(03H),Read 80 MHz
Device ID(9FH),Read Manufacture ID(90H)
tCLH Serial Clock High Time 5 ns
tCLL Serial Clock Low Time 5 ns
tCLCH Serial Clock Rise Time(Slew Rate) 0.2 V/ns
tCHCL Serial Clock Fall Time(Slew Rate) 0.2 V/ns
tSLCH CS# Active Setup Time 5 ns
tCHSH CS# Active Hold Time 5 ns
tSHCH CS# Not Active Setup Time 5 ns
tCHSL CS# Not Active Hold Time 5 ns
tSHSL CS# High Time (read/write) 20 ns
tSHQZ Output Disable Time 6 ns
tCLQOX Output Hold Time 1 ns
tDVCH Data In Setup Time 2 ns
tCHDX Data In Hold Time 2 ns
tHLCH Hold# Low Setup Time(relative to Clock) 5 ns
tHHCH Hold# High Setup Time(relative to Clock) 5 ns
tCHHL Hold# High Hold Time(relative to Clock) 5 ns
tCHHH Hold# Low Hold Time(relative to Clock) 5 ns
tHLQZ Hold# Low To High-Z Output 6 ns
tHHQX Hold# Low To Low-Z Output 6 ns
tCLQV Clock Low To Output Valid 6.5 ns
tWHSL Write Protect Setup Time Before CS# Low 20 ns
tSHWL Write Protect Hold Time After CS# High 100 ns
tDP CS# High To Deep Power-Down Mode 0.1 us
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{RES1 CS# High To Standby Mode Without Electronic 20 US
Signature Read
tRES? CS# High To Stgndby Mode With Electronic 20 us
Signature Read
{RST R CS# High To Next Command After Reset 20 US
(from read)
{RST_P CS# High To Next Command After Reset 20 US
(from program)
{RST_E CS# High To Next Command After Reset 12 ms
(from erase)
tw Write Status Register Cycle Time 50 300 ms
tPP Page Programming Time 0.25 0.7 ms
tSE Sector Erase Time 50 300 ms
tBE Block Erase Time(32K Bytes/64K Bytes) 0.15/0.25| 0.5/0.75 S
tICE Chip Erase Time 20 60 s

cs¢
o
SCLK | v/

tcLaQy tcLQv tCLL

tCLOX »| €| tCLQX o
) —F 1] X X_LsB

st NI - A iiix

Least significant address bit (LIB) in

Figure38. Output Timing
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Cs# -
CHH tHHCH
.-'—\.\ 3\
SCLK ! ‘ ! ~ | Y _
' . tHLOZ |g—p» « tHHOX
S0 ) y K X
HOLD#
Sl do not care during HOLD operation

Figure39. Hold Timing

Notes:
Standard bulk shipment is in Tube. Any alternation of packing method (for Tape, Reel and Tray
etc.), please advise in advance.
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Packaging information
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3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase
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Dimensions In Millimeters
Symbol :
Min Norm Max
A 1.350 1.750
Al 0.100 0.250
A2 1.300 1.500
b 0.330 0.510
C 0.190 0.250
D 4.700 4.900 5.000
El 3.800 3.900 4.000
e 1.270
5.800 6.000 6.200
h 0.250 0.350 0.500
L 0.508 0.635 0.762
L1 0.837 1.040 1.243
0 0° 8°
Note:
1. Coplanarity: 0.1mm
2. Max allowable mold flash is 0.15mm at the package ends. 0.25mm between leads.
3. Alldimensions follow JEDEC M5-012 standard.
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ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase
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Packaging information

SOP-8L (208mil)

[

|
|
|
|
; — T i
|
|
|
| ] 1 N N | I A
|
I _ 08
rl | 0.8 - i
S| l  J b
| . - -
| == =Dl el
U UIU U v AN i
a—Hq— C ;51
Y
D '-'-'itil'l Plating Base Metal
et - ’VAE A A
') o~
- r T =L =L
i s
: y
| GAGE PLANE —5——— A v v
/ SEATING PLANE A A o, | ?
B ¢
[e] 9 gl
b p
e e T . ——

Symbol ' Dimensions In Millimeters
Min Norm Max
A 1.75 1.95 516
Al 0.05 0.15 025
b 0.33 e
bl 0.30 0.48
c 0.17 e
cl 0.15 2
5.13 5.23 5.33
E 7.70 7.90 810
El 5.18 5.28 5.38
e 1.27BSC
L 0.50 0.65 0.80
0 0 =
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ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase
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Packaging information

USON4*3-8
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Dimensions In Millimeters
Symbol :
Min Norm Max
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
b 0.25 0.30 0.35
bl 0.20REF
c 0.10 0.15 0.20
D 3.90 4.00 4.10
D2 0.70 0.80 0.90
e 0.80BSC
el 0.80BSC
Nd 2.40BSC
E 2.90 3.00 3.10
E2 0.10 0.20 0.30
L 0.55 0.60 0.65
L1 0.05REF
L2 0.10REF
h 0.10 0.15 0.20
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Packaging information

USON4*4-8(0.55~0.80)

ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase
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Dimensions In Millimeters
Symbol :
Min Norm Max
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
b 0.25 0.30 0.35
bl 0.15 0.20 0.25
c 0.10 0.15 0.25
D 3.90 4.00 410
D2 2.90 3.00 3.10
Ne 2.40BSC
e 0.80BSC
3.90 4.00 410
E2 2.20 2.30 2.40
L 0.35 0.40 0.45
h 0.25 0.30 0.35
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ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

e

Packaging information
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Symbol . Dimensions In Millimeters
Min Norm Max
A 0.70 0.75 0.80
Al 0.00 0.02 0.04
A2 0.20
D 5.90 6.00 6.10
E 4.90 5.00 5.10
D2 3.30 3.40 3.50
E2 3.90 4.00 4.10
1.27
0.35 0.40 0.45
L 0.55 0.60 0.65

Mote: 1. Coplanarity: 0.1mm
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ACE25AA640G

Serial NOR Flash Memory
3.0V Multi I/0O with 4KB, 32KB & 64KB Sector/Block Erase

Notes

ACE does not assume any responsibility for use as critical components in life support devices or systems

without the express written approval of the president and general counsel of ACE Electronics Co., LTD.

As sued herein:

1. Life support devices or systems are devices or systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and shoes failure to perform when properly used in
accordance with instructions for use provided in the labeling, can be reasonably expected to result in
a significant injury to the user.

2. Acritical component is any component of a life support device or system whose failure to perform can
be reasonably expected to cause the failure of the life support device or system, or to affect its safety
or effectiveness.

ACE Technology Co., LTD.
http:/www.ace-ele.com/
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