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A25Q128

MEMORY SPI NOR FLASH
128M BIT

DESCRIPTION

The A25Q128 is 128M-bit Serial Peripheral
Interface (SPI) Flash memory, and supports the
Dual/Quad SPI: Serial Clock, Chip Select, Serial
Data 1/00 (SI), 1/01 (SO), /02 (/WP), and 1/0O3
(/HOLD). The Dual I/O data is transferred with
speed of 240Mbits/s and the Quad I/O & Quad
output data is transferred with speed of 480Mbits/s.
The device uses a single low voltage power supply,
ranging from 2.7 Volt to 3.6 Volt.

Additionally, the device supports JEDEC standard
manufacturer and device ID and three 256-bytes
Security Registers.

The A25Q128 is available in SOP8, DFN8(5x6) and
SOP16 packages.

ORDERING INFORMATION

Package Type Part Number

A25Q128M8R-B

SOP8 A25Q128M8U-B

PQ: 2 Reel M
SPQ: 2,000pcs/Ree 8 A25Q128M8VR-B

SPQ: 95pcs/Tube
A25Q128M8VU-B

DFN8(5x6) 18 A25Q128J8R
SPQ: 3,000pcs/Reel A25Q128J8VR
A25Q128M16U-C
SOP16 M16

SPQ: 44pcs/Tube A25Q128M16VU-C

V: Halogen free Package
R: Tape & Reel
U: Tube
Package Type
B: 208mil
C:  300mil

Note

AIT provides all RoHS products

FEATURES

Serial Peripheral Interface (SPI)

-Standard SPI: SCLK, /CS, SI, SO, /WP, /[HOLD
-Dual SPI: SCLK, /CS, 100, 101, /WP, /[HOLD
-Quad SPI: SCLK, /CS, 100, 101, 102, 103
Read

-Normal Read (Serial): 55MHz clock rate

-Fast Read (Serial): 108MHz clock rate with
30PF load

-Dual I/O data transfer up to 216Mbits/S

-Quad I/O data transfer up to 432Mbits/S
-Continuous Read with 8/16/32/64-byte Wrap
Program

-Serial-input Page Program up to 256bytes
-Program Suspend and Resume

Erase

-Block erase (64/32 kB)

-Sector erase (4 kB)

-Chip erase

-Erase Suspend and Resume

Program/Erase Speed

-Page Program time: 0.6ms typical

-Sector Erase time: 50ms typical

-Block Erase time: 0.15/0.25s typical

-Chip Erase time: 60s typical

Flexible Architecture

-Sector of 4k-byte

-Block of 32/64k-byte

Low Power Consumption

-25mA maximum active current

-5UA maximum power down current
Software/Hardware Write Protection
-3x256-Byte Security Registers with OTP Locks
-Discoverable Parameters (SFDP) register
-Enable/Disable protection with WP Pin

-Write protect all/portion of memory via software
-Top or Bottom, Sector or Block selection
Single Supply Voltage

-Full voltage range: 2.7~3.6V

Temperature Range

-Commercial (0°Cto +70°C)

-Industrial (-40°Cto +85°C)

-Industrial (-40°Cto +105°C)

Cycling Endurance/Data Retention

-Typical 100k Program-Erase cycles on any
sector

-Typical 20-year data retention

Available in SOP8, DFN8(5x6) and SOP16
packages

REV1.0 -JUL 2019 RELEASED -



A25Q128

MEMORY SPI NOR FLASH
128M BIT

AiT Semiconductor Inc.

www.ait-ic.com

PIN DESCRIPTION
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Top View
Pin #
DFN8 Symbol I/0 Function
SOP8 SOP16
(5x6)
1 1 7 /CS I Chip Select
5 5 8 SO e Serial Output for single bit data Instructions. 101 for
(101) Dual or Quad Instructions.
Write Protect in single bit or Dual data Instructions.
3 3 9 /WP 7o) I02 in Quad mode. The signal has an internal
(102) pull-up resistor and may be left unconnected in the
host system if not used for Quad Instructions.
4 4 10 Vss - Ground.
5 5 15 SI(100) e Serial Input for singlg bit data Instructions. 100 for
Dual or Quad Instructions.
6 6 16 SCLK I Serial Clock
Hold (pause) serial transfer in single bit or Dual
HOLD data Instructions. 103 in Quad-l/O mode. The
7 7 1 (103) I/O | signal has an internal pull-up resistor and may be
left unconnected in the host system if not used for
Quad Instructions.
8 8 2 Vee - Core and 1/O Power Supply
3,4,5,6,
- - 11.12.13.14 NC - No Connected

SIGNAL DESCRIPTION

During all operations, Vcc must be held stable and within the specified valid range: Vcc (min) 1o Vec (max).

All of the input and output signals must be held High or Low (according to voltages of Vix, Vor, ViL or VoL, see

DC Electrical Characteristics on page 7). These signals are described next.
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Chip Select (/CS)

The chip select signal indicates when an instruction for the device is in process and the other signals are
relevant for the memory device. When the /CS signal is at the logic high state, the device is not selected and
all input signals are ignored and all output signals are high impedance. Unless an internal Program, Erase or
Write Status Registers embedded operation is in progress, the device will be in the Standby Power mode.
Driving the /CS input to logic low state enables the device, placing it in the Active Power mode. After Power

Up, a falling edge on /CS is required prior to the start of any instruction.

Serial Clock (SCLK)
This input signal provides the synchronization reference for the SPI interface. Instructions, addresses, or data

input are latched on the rising edge of the SCLK signal. Data output changes after the falling edge of SCLK.

Serial Input (SI)/100
This input signal is used to transfer data serially into the device. It receives instructions, addresses, and data

to be programmed. Values are latched on the rising edge of serial SCK clock signal.

Sl becomes 100 an input and output during Dual and Quad Instructions for receiving instructions, addresses,
and data to be programmed (values latched on rising edge of serial SCK clock signal) as well as shifting out
data (on the falling edge of SCK).

Serial Data Output (SO)/101
This output signal is used to transfer data serially out of the device. Data is shifted out on the falling edge of

the serial SCK clock signal.

SO becomes |01 an input and output during Dual and Quad Instructions for receiving instructions, addresses,
and data to be programmed (values latched on rising edge of serial SCK clock signal) as well as shifting out
data (on the falling edge of SCK).

Write Protect (/WP)/102

When /WP is driven Low (ViL), while the Status Register Protect bits (SRP1 and SRPO) of the Status
Registers (SR2[0] and SR1[7]) are set to 0 and 1 respectively, it is not possible to write to the Status Registers.
This prevents any alteration of the Status Registers. As a consequence, all the data bytes in the memory area
that are protected by the Block Protect, TB, SEC, and CMP bits in the status registers, are also hardware
protected against data modification while /WP remains Low. The /WP function is not available when the Quad
mode is enabled (QE) in Status Register 2 (SR2[1]=1).
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The /WP function is replaced by 102 for input and output during Quad mode for receiving addresses, and data
to be programmed (values are latched on rising edge of the SCK signal) as well as shifting out data (on the
falling edge of SCK). /WP has an internal pull-up resistance; when unconnected; /WP is at Vin and may be left

unconnected in the host system if not used for Quad mode.

HOLD (/HOLD)/IO3
The /HOLD function is only available when QE=0, If QE=1, The /HOLD function is disabled, the pin acts as
dedicated data I/O pin

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).

The Hold condition starts on the falling edge of the Hold (/HOLD) signal, provided that this coincides with SCK
being at the logic low state. If the falling edge does not coincide with the SCK signal being at the logic low
state, the Hold condition starts whenever the SCK signal reaches the logic low state. Taking the /HOLD signal

to the logic low state does not terminate any Write, Program or Erase operation that is currently in progress.

#— HOLD —p * HOLD —¥

Vcc Power Supply
Vce is the supply voltage. It is the single voltage used for all device functions including read, program, and

erase.

Vss Ground

Vss is the reference for the Vcc supply voltage.
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ABSOLUTE MAXIMUM RATINGS
Vce, Supply Voltage -0.5V ~4V
Vio , Voltage Applied to Any Pin Relative to Ground -0.5V ~ 4V

Vior, Transient Voltage on Any Pin

<20ns Transient

Relative to Ground

-2.0V ~ Vce+2.0V

Tste, Storage Temperature Range

-65°C ~+150°C

Vesp, Electrostatic Discharge Voltage

Human Body ModelNOTE!

-2000V ~ +2000V

Stress beyond above listed “Absolute Maximum Ratings” may lead permanent damage to the device. These are stress ratings only and

operations of the device at these or any other conditions beyond those indicated in the operational sections of the specifications are not

implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
NOTE1: JEDEC Std JESD22-A114 (C1=100pF, R1=1500 ohms, R2=500 ohms)

OPERATING RANGES

Parameter Symbol Conditions Min. Typ. Max. Unit
Supply Voltage Vee 2.7 - 3.6 \Y,
Commercial 0 +70
Temperature Operating Ta Industrial -40 - +85 °C
Industrial -40 +105
DATA RETENTION AND ENDURANCE
Parameter Conditions Min. Typ. | Max. Unit
150°C 10 - - Years
Minimum Pattern Data Retention Time
125°C 20 - - Years
Erase/Program Endurance -40 to 85°C 100k - - Cycles

REV1.0 -JUL 2019 RELEASED -




AiT Semiconductor Inc. A25Q128
www.ait-ic.com MEMORY SPI NOR FLASH

128M BIT
LATCH UP CHARACTERISTICS
Parameter Conditions Min. Typ. Max. Unit
) Vce
Input Voltage Respect To Vss On I/O Pins -1.0 - 10 \%
+1.
Vcc Current -100 - 100 mA
POWER-UP TIMING
Parameter Symbol Min. Typ. Max. Unit
Veeming To /CS Low tvsL 300 - - us
Figure 1. Power-up Timing and Voltage Levels
A
N | o o e e e e i e e A R e e e B e N S i e (S S e S S S (22
Chip selection is not allowed
Vee{min)
tVSL i Dewvice is fully
accessible
Time
B

- ___________________________________________________________________________________________—_____|
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DC ELECTRICAL CHARACTERISTICS

T=-40°C~85°C, Vcc=2.7~3.6V

Parameter Symbol Conditions Min. Typ. Max. Unit.
Input Leakage Current ILi - - 2 MA
Output Leakage Current ILo - - 2 MA
/CS=Vcc,
Standby Current [o%e - 13 25 MA
ViN=Vcc or Vss
/CS=Vcc,
Deep Power-Down Current lcc2 - 2 5 MA

Vin=Vccor Vss

SCLK=0.1Vcc/0.9Vcc,
at 120MHz, Q=Open - 15 20 mA
(*1,%,2*4 1/0)

Operating Current: (Read) lces

SCLK=0.1Vcc/0.9Vcc,

at 80MHz,Q=0pen - 13 18 mA

(*1,%,2*4 1/0)
Operating Current(Page Program) lcca /CS=Vcc - - 15 mA
Operating Current (WRSR) lccs /CS=Vcc - - 5 mA
Operating Current (Sector Erase) lcce /CS=Vcc - - 20 mA
Operating Current (Block Erase) lccr /CS=Vcc - - 20 mA
Operating Current (Chip Erase) lccs /CS=Vcc - - 20 mA
Input Low Voltage Vi -0.5 - 0.2Vcc \Y,
Input High Voltage ViH 0.8Vee - Vee+0.4 \Y,
Output Low Voltage VoL lo.=100pA - - 0.4 \%
Output High Voltage Vo lon=-100pA Vee-0.2 - - \Y,
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T=-40°C~105°C, Vcc=2.7~3.6V
Parameter Symbol Conditions Min. Typ. Max. Unit.

Input Leakage Current ILi - - 12 MA
Output Leakage Current ILo - - 12 MA
Standby Current oor | 100V - 23 35 bA

Vin=Vcc or Vss
Deep Power-Down Current lcc2 c8=Vee, - 10 18 MA

Vin=Vcc or Vss

SCLK=0.1Vcc/0.9Vcc,

at 120MHz,Q=0Open - 22 40 mA

(*1,%,2*4 1/0)
Operating Current: (Read) lces

SCLK=0.1Vcc/0.9Vcc,

at 80MHz,Q=0pen - 16 30 mA

(*1,%,2*4 1/0)
Operating Current(Page Program) lcca /CS=Vcc - - 15 mA
Operating Current(WRSR) lccs /CS=Vcc - - 9 mA
Operating Current(Sector Erase) lcce /CS=Vcc - - 25 mA
Operating Current(Block Erase) lccr /CS=Vcc - - 25 mA
Operating Current (Chip Erase) lccs /CS=Vcc - - 25 mA
Input Low Voltage Vi -0.5 - 0.2Vce \Y
Input High Voltage ViH 0.8Vee - Vee+0.4 \Y
Output Low Voltage VoL lo =100pA - - 0.4 \%
Output High Voltage Vo lon =-100pA Vee-0.2 - - \Y

AC MEASUREMENT CONDITIONS
Parameter Symbol Conditions Min. Typ. Max. Unit

Load Capacitance CL - - 30 pF
Input Rise And Fall Time tr, tr - - 5 ns
Input Pause Voltage ViN 0.2Vcc to 0.8Vee \Y,
Input Timing Reference Voltage IN 0.5Vce \Y,
Output Timing Reference Voltage | OUT 0.5Vce \%
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128M BIT
Figure 2. AC Measurement /0 Waveform
Input Timing Output Timing
— Input Levels Reference Levels Reference Levels
- 0.5Ve 0.5Vee —X
0.2Vex
AC ELECTRICAL CHARACTERISTICS
T=-40°C~85°C, Vcc=2.7~3.6V
Parameter Symbol Min. | Typ. | Max. | Unit.
Clock frequency for all instructions, except Read Data (03H). Fc DC. - 108 MHz
Clock freq. for Read Data instruction (03H). fr DC. - 55 MHz
Serial Clock High Time tewn 4 - - ns
Serial Clock Low Time tew 4 - - ns
Serial Clock Rise Time (Slew Rate) tcen Q.1NOTE1 . - V/ns
Serial Clock Fall Time (Slew Rate) teHeL 0.1NOTET - - V/ns
/CS Active Setup Time tsLen 5 - - ns
/CS Active Hold Time tcHsH 5 - - ns
/CS Not Active Setup Time tsHeH 5 - - ns
/CS Not Active Hold Time teHsL 5 - - ns
/CS High Time (read/write) tsHsL 20 - - ns
Output Disable Time tsHaz - - 6 ns
Output Hold Time terLax 0 - - ns
Data In Setup Time toven 2 - - ns
Data In Hold Time tcHpx 2 - - ns
/Hold Low Setup Time (relative to Clock) tHLCH 5 - - ns
/Hold High Setup Time (relative to Clock) tHHCH 5 - - ns
/Hold High Hold Time (relative to Clock) teHHL 5 - - ns
/Hold Low Hold Time (relative to Clock) teHHH 5 - - ns
/Hold Low To High-Z Output tHLaz - - 6 ns
/Hold Low To Low-Z Output tHHQX - - 6 ns
Clock Low To Output Valid tcLav - - 7 ns
Write Protect Setup Time Before /CS Low twhsL 20 - - ns
Write Protect Hold Time After /CS High tsHwL 100 - - ns
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Parameter Symbol Min. | Typ. | Max. | Unit.
/CS High To Deep Power-Down Mode top - - 20 us
/CS High To Standby Mode Without Electronic Signature
Read tres1 - - 20 VE]
/CS High To Standby Mode With Electronic Signature Read tres2 - - 20 us
/CS High To Next Instruction After Suspend tsus - - 20 us
/CS High To Next Instruction After Reset(from read) trsT R - - 20
/CS High To Next Instruction After Reset(from program) trsT P - - 20
/CS High To Next Instruction After Reset(from erase) trsT E - - 12
Write Status Register Cycle Time tw - 5 |30NOTEZ|  ms
Byte Program Time (First Byte) tep1 - 30 50 V&
Additional Byte Program Time (After First Byte) tep2 - 2.5 12 VE]
Page Programming Time tep - 0.6 24 ms
Sector Erase Time tse - 50 300 ms
Block Erase Time(32k Bytes/64k Bytes) tee R
0.25 2
Chip Erase Time tce - 60 120 s

NOTE1: Tested with clock frequency lower than 50 MHz.
NOTEZ2: For multiple bytes after first byte within a page, tsen = tep1 + tar2 * N, where N is the number of bytes programmed.
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T=-40°C~105°C, Vcc=2.7~3.6V

Parameter Symbol Min. | Typ. | Max. | Unit.
Clock frequency for all instructions, except Read Data(03H) fc DC. - 108 MHz
Clock freq. for Read Data instruction (03H) fr DC. - 55 MHz
Serial Clock High Time toLH 4 - - ns
Serial Clock Low Time teLL 4 - - ns
Serial Clock Rise Time (Slew Rate) tcen 0.1NOTE1 - - V/ns
Serial Clock Fall Time (Slew Rate) tcHeL 0.1NOTE1 - - V/ns
/CS Active Setup Time tsLen 5 - - ns
/CS Active Hold Time tcHsH 5 - - ns
/CS Not Active Setup Time tsHeH 5 - - ns
/CS Not Active Hold Time teHsL 5 - - ns
/CS High Time (read/write) tsHsL 20 - - ns
Output Disable Time tsHaz - - 6 ns
Output Hold Time tecLax 0 - - ns
Data In Setup Time toveh 2 - - ns
Data In Hold Time tcHpx 2 - - ns
/Hold Low Setup Time (relative to Clock) tHLCH 5 - - ns
/Hold High Setup Time (relative to Clock) tHHCH 5 - - ns
/Hold High Hold Time (relative to Clock) teHHL 5 - - ns
/Hold Low Hold Time (relative to Clock) tCHHH 5 - - ns
/Hold Low To High-Z Output tHLQz - - 6 ns
/Hold Low To Low-Z Output tHHQX - - 6 ns
Clock Low To Output Valid tcLav - - 7 ns
Write Protect Setup Time Before /CS Low twhsL 20 - - ns
Write Protect Hold Time After /CS High tshHwL 100 - - ns
/CS High To Deep Power-Down Mode top - - 20 us
/CS High To Standby Mode Without Electronic Signature
Read tres1 - - 20 MS
/CS High To Standby Mode With Electronic Signature Read tres2 - - 20 us
/CS High To Next Instruction After Suspend tsus - - 20 Js
/CS High To Next Instruction After Reset(from read) trsT_R - - 20
/CS High To Next Instruction After Reset(from program) trsT_P - - 20
/CS High To Next Instruction After Reset(from erase) trsT_E - - 12
Write Status Register Cycle Time tw - 5 |30NOTE2| mg
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Parameter Symbol Min. | Typ. | Max. | Unit.
Byte Program Time (First Byte) tep1 - 30 60 Js
Additional Byte Program Time (After First Byte) tep2 - 2.5 15 MS
Page Programming Time tep - 0.6 4 ms
Sector Erase Time tse - 50 400 ms
Block Erase Time(32k Bytes/64k Bytes) tse - 0.2/0.3| 1.6/3 s
Chip Erase Time tce - 60 120 s
NOTE1: Tested with clock frequency lower than 50 MHz.
NOTE2: For multiple bytes after first byte within a page, tsen = tsp1 + ter2 * N, where N is the number of bytes programmed.
Figure 3. Serial Input Timing
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Figure 5. Hold Timing
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BLOCK/SECTOR ADDRESSES
A25Q128
Memory Sector
) Block(64k byte) | Block(32k byte) Sector No. ) Address range
Density Size(kB)
Sector 0 4 000000h-000FFFh
Half block 0
Sector 7 4 007000h-007FFFh
Block 0
Sector 8 4 008000h-008FFFh
Half block 1
Sector 15 4 00F000h-00FFFFh
Sector 16 4 010000h-010FFFh
Half block 2
Sector 23 4 017000h-017FFFh
Block 1
Sector 24 4 018000h-018FFFh
Half block 3
Sector 31 4 01F000h-01FFFFh
128Mbit
Sector 4064 4 FEO00Oh-FEOFFFh
Half block 508
Sector 4071 4 FE7000h-FE7FFFh
Block 254
Sector 4072 4 FE8000h-FE8FFFh
Half block 509
Sector 4079 4 FEFO0Oh-FEFFFFh
Sector 4080 4 FFO000h-FFOFFFh
Half block 510
Sector 4087 4 FF7000h-FF7FFFh
Block 255
Sector 4088 4 FF8000h-FF8FFFh
Half block 511
Sector 4095 4 FFFO0Oh-FFFFFFh

NOTE1: Block = Uniform Block, and the size is 64k bytes.
NOTEZ2: Half block = Half Uniform Block, and the size is 32k bytes.
NOTE3: Sector = Uniform Sector, and the size is 4k bytes.
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LOGIC DIAGRAM
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SPI OPERATION

Standard SPI Instructions

The A25Q128 features a serial peripheral interface on 4 signals bus: Serial Clock (SCLK), Chip Select (/CS),
Serial Data Input (Sl) 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.

Dual SPI Instructions

The A25Q128 supports Dual SPI operation when using the “Dual Output Fast Read” (3BH), “Dual I/O Fast
Read” (BBH) and “Read Manufacture ID/Device ID Dual 1/0” (92H) instructions. These instructions allow data
to be transferred to or from the device at two times the rate of the standard SPl. When using the Dual SPI

instruction the Sl and SO pins become bidirectional 1/O pins: 100 and 101.

Quad SPI Instructions

The A25Q128 supports Quad SPI operation when using the “Quad Output Fast Read”(6BH), “Quad I/O Fast
Read” (EBH) ,”Quad /0O word Fast Read”(E7H),”"Read Manufacture ID/Device ID Quad 1/0”(94H) and “Quad
Page Program”(32H) instructions. These instructions allow data to be transferred to or from the device at four
times the rate of the standard SPI. When using the Quad SPI instruction the SI and SO pins become
bidirectional I/O pins: 100 and 101, and /WP and /HOLD pins become 102 and 103. Quad SPI instructions

require the non-volatile Quad Enable bit (QE) in Status Register to be set.
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OPERATION FEATURES

1.  Supply Voltage

Operating Supply Voltage

Prior to selecting the memory and issuing instructions to it, a valid and stable Vcc voltage within the specified
[Veemin), Vecmax)] range must be applied (see operating ranges of page 5). In order to secure a stable DC
supply voltage, it is recommended to decouple the Vcc line with a suitable capacitor (usually of the order of
10nF to 100nF) close to the Vcc/Vss package pins. This voltage must remain stable and valid until the end of
the transmission of the instruction and, for a Write instruction, until the completion of the internal write cycle
(tw).

Power-up Conditions
When the power supply is turned on, Vcc rises continuously from Vss to Vcc. During this time, the Chip Select
(/CS) line is not allowed to float but should follow the Vcc voltage, it is therefore recommended to connect the

/CS line to Vcc via a suitable pull-up resistor.

In addition, the Chip Select (/CS) input offers a built-in safety feature, as the /CS input is edge sensitive as
well as level sensitive: after power-up, the device does not become selected until a falling edge has first been
detected on Chip Select (/CS). This ensures that Chip Select (/CS) must have been high, prior to going Low to

start the first operation.

Device Reset

In order to prevent inadvertent Write operations during power-up (continuous rise of Vcc), a power on reset
(POR) circuit is included. At Power-up, the device does not respond to any instruction until Vcc has reached
the power on reset threshold voltage (this threshold is lower than the minimum Vcc operating voltage defined

in operating ranges of page 5).

When Vcc has passed the POR threshold, the device is reset.

Power-down

At Power-down (continuous decrease in Vcc), as soon as Vcc drops from the normal operating voltage to
below the power on reset threshold voltage, the device stops responding to any instruction sent to it. During
Power-down, the device must be deselected (Chip Select (/CS) should be allowed to follow the voltage

applied on Vcc) and in Standby Power mode (that is there should be no internal Write cycle in progress).
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2. Active Power and Standby Power Modes
When Chip Select (/CS) is Low, the device is selected, and in the Active Power mode. The device consumes

Icc.

When Chip Select (/CS) is High, the device is deselected. If a Write cycle is not currently in progress, the

device then goes in to the Standby Power mode, and the device consumption drops to Icc1.

3. Hold Condition

The Hold (/HOLD) signal is used to pause any serial communications with the device without resetting the
clocking sequence. During the Hold condition, the Serial Data Output (SO) is high impedance, and Serial
Data Input (SI) and Serial Clock (SCLK) are Don’t Care. To enter the Hold condition, the device must be
selected, with Chip Select (/CS) Low. Normally, the device is kept selected, for the whole duration of the Hold
condition. Deselecting the device while it is in the Hold condition, has the effect of resetting the state of the

device, and this mechanism can be used if it is required to reset any processes that had been in progress.

The Hold condition starts when the Hold (/HOLD) signal is driven Low at the same time as Serial Clock (SCLK)
already being Low (as shown in Figure 7).

The Hold condition ends when the Hold (HOLD) signal is driven high at the same time as Serial Clock (C)
already being Low. Figure 7 also shows what happens if the rising and falling edges are not timed to coincide
with Serial Clock (SCLK) being Low.

Figure 7. Hold condition activation
ICS
SCLK 1 ' '
/HOLD

4 HOLD —p ¢— HOLD —p
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See Table 1 for detail description of the Status Register bits.
Table 1. Status Register
S23 S22 S21 S20 S19 S18 S17 S16
Reserved DRV1 DRVO Reserved Reserved Reserved Reserved Reserved
S15 S14 S13 S12 S11 S10 S9 S8
SUS1 CMP LB3 LB2 LB1 SUS2 QE SRP1
S7 S6 S5 S4 S3 S2 S1 SO
SRPO BP4 BP3 BP2 BP1 BPO WEL WIP

The Status and Control Bits

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, means 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 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 instruction is accepted.

BP4, BP3, BP2, BP1, BPO bits

The Block Protect (BP4, BP3, BP2, BP1, BPO0) bits are non-volatile. They define the size of the area to be
software protected against Program and Erase instructions. These bits are written with the Write Status
Register instruction. When the Block Protect (BP4, BP3, BP2, BP1, BPO0) bits are set to 1, the relevant
memory area (as defined in Table 4 and Table 5).becomes protected against Page Program, Sector Erase
and Block Erase instructions. The Block Protect (BP4, BP3, BP2, BP1, BPO0) bits can be written provided that
the Hardware Protected mode has not been set. The Chip Erase(CE) instruction is executed, if the Block

Protect (BP2, BP1, BPO) bits are 0 and CMP=0 or The Block Protect (BP2, BP1, BPO0) bits are1 and CMP=1.

SRP1, SRPO bits
The Status Register Protect (SRP1 and SRPO0) bits are non-volatile Read/Write bits in the status register. The
SRP bits control the method of write protection: software protection, hardware protection, power supply

lock-down or one time programmable protection.
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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 pin is set to 1, the
Quad 102 and 103 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 directly to the power supply or ground).

LB3/LB2/LB1 bit

The LB bit is a non-volatile One Time Program (OTP) bit in Status Register (S13-S11) 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 individually using the Write Register instruction. LB is One Time Programmable,

once they are 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 the
SEC-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.

SUS1/SUS2 bit

The SUS1 and SUS2 bits are read only bits in the status register2 (S15 and S10) that are set to 1 after
executing an Erase/Program Suspend (75H) instruction (The Erase Suspend will set SUS1 to 1, and the
Program Suspend will set the SUS2 to 1). The SUS1 and SUS2 bits are cleared to 0 by Erase/Program

Resume (7AH) instruction as well as a power-down, power-up cycle.

DRV1/DRV0O
The DRV1&DRVO bits are used to determine the output driver strength for the Read instruction.
DRV1, DRVO Driver Strength
00 100%(default)
01 75%
10 50%
11 25%
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Status Register Protect Table

The Status Register Protect (SRP1 and SRPO) bits are non-volatile Read/Write bits in the Status Register.
The SRP bits control the method of write protection: software protection, hardware protection, power supply
lock-down or one time programmable protection.

Table 2 Status Register protect table

SRP1 | SRPO | /WP Status Register Description
The Status Register can be written to after a Write Enable
0 0 X Software Protected
instruction, WEL=1. (Factory Default)
0 1 0 Hardware Protected | /WP=0, the Status Register locked and cannot be written.
/WP=1, the Status Register is unlocked and can be
0 1 1 Hardware Unprotected
written to after a Write Enable instruction, WEL=1.
] 0 X Power Supply Status Register is protected and cannot be written to
Lock-DownNOTE! again until the next Power-Down, Power-Up cycle.
) Status Register is permanently protected and cannot be
1 1 X |One Time ProgramNOTE2
written to.

NOTE1: When SRP1, SRPO= (1, 0), a Power-Down, Power-Up cycle will change SRP1, SRPO to (0, 0) state.
NOTE2: The One time Program feature is available upon special order. Please contact AiT Semi for details.

Write Protect Features
1. Software Protection: The Block Protect (BP4, BP3, BP2, BP1, BPO) bits define the section of the
memory array that can be read but not change.
2. Hardware Protection: /WP going low to protect the writable bits of Status Register.
3. Deep Power-Down: In Deep Power-Down Mode, all instructions are ignored except the Release from
deep Power-Down Mode instruction.
4.  Write Enable: The Write Enable instruction is set the Write Enable Latch bit. The WEL bit will return to
reset by following situation:
-Power —up
-Write Disable
-Write Status Register
-Page Program
-Sector Erase/Block Erase/Chip Erase

-Software Reset
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Protect Table
Table 3. A25Q128 Status Register Memory Protection (CMP=0)
Status Register Content Memory Content
BP4 | BP3 | BP2 | BP1 | BPO Blocks Addresses Density Portion
X X 0 0 0 NONE NONE NONE NONE
0 0 0 0 1 252 to 255 FCO000H-FFFFFFH 256kB Upper 1/64
0 0 0 1 0 248 to 255 F80000H-FFFFFFH 512kB Upper 1/32
0 0 0 1 1 240 to 255 FOO000OH-FFFFFFH 1MB Upper 1/16
0 0 1 0 0 224 to 255 EO00000H-FFFFFFH 2MB Upper 1/8
0 0 1 0 1 192 to 255 CO00000H-FFFFFFH 4MB Upper 1/4
0 0 1 1 0 128 to 255 800000H-FFFFFFH 8MB Upper 1/2
0 1 0 0 1 Oto3 000000H-03FFFFH 256kB Lower 1/64
0 1 0 1 0 Oto7 000000H-07FFFFH 512kB Lower 1/32
0 1 0 1 1 0to 15 000000H-0OFFFFFH 1MB Lower 1/16
0 1 1 0 0 0to 31 000000H-1FFFFFH 2MB Lower 1/8
0 1 1 0 1 0 to 63 000000H-3FFFFFH 4MB Lower 1/4
0 1 1 1 0 0to 127 000000H-7FFFFFH 8MB Lower 1/2
X X 1 1 1 0 to 255 000000H-FFFFFFH 16MB ALL
1 0 0 0 1 255 FFFOOOH-FFFFFFH 4kB Top Block
1 0 0 1 0 255 FFEOOOH-FFFFFFH 8kB Top Block
1 0 0 1 1 255 FFCOOOH-FFFFFFH 16kB Top Block
1 0 1 0 X 255 FF8000H-FFFFFFH 32kB Top Block
1 0 1 1 0 255 FF8000H-FFFFFFH 32kB Top Block
1 1 0 0 1 0 000000H-000FFFH 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

21 -
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Table 4. A25Q128 Status Register Memory Protection (CMP=1)
Status Register Content Memory Content
BP4 | BP3 | BP2 | BP1 | BPO Blocks Addresses Density Portion
0 to 255 000000H-FFFFFFH ALL ALL
0 to 251 000000H-FBFFFFH 16128kB Lower 63/64
0 to 247 000000H-F7FFFFH 15872kB Lower 31/32

0 to 239 000000H-EFFFFFH 15kB Lower 15/16
0 to 223 000000H-DFFFFFH 14MB Lower 7/8
0to 191 000000H-BFFFFFH 12MB Lower 3/4
0 to 127 000000H-7FFFFFH 8MB Lower 1/2

4 to 255 040000H-FFFFFFH 16128kB Upper 63/64
8 to 255 080000H-FFFFFFH 15872kB Upper 31/32

16 to 255 100000H-FFFFFFH 15kB Upper 15/16
32 to 255 200000H-FFFFFFH 14MB Upper 7/8
64 to 255 400000H-FFFFFFH 12MB Upper 3/4
128 to 255 800000H-FFFFFFH 8MB Upper 1/2
NONE NONE NONE NONE

0 to 255 000000H-FFEFFFH 16380kB L-4095/4096
0 to 255 000000H-FFDFFFH 16376kB L-2047/2048
0 to 255 000000H-FFBFFFH 16368kB L-1023/1024
0 to 255 000000H-FF7FFFH 16352kB L-511/512
0 to 255 000000H-FF7FFFH 16352kB L-511/512
0 to 255 001000H-FFFFFFH 16380kB U-4095/4096
0 to 255 002000H-FFFFFFH 16376kB U-2047/2048
0 to 255 004000H-FFFFFFH 16368kB U-1023/1024
0 to 255 008000H-FFFFFFH 16352kB U-511/512
0 to 255 008000H-FFFFFFH 16352kB U-511/512

AR Al |||~ | X|O|lO|O|O|O|O|O|O|O|O|O|O |X

s |a|a|a|m|jo|ojojo|o|X |~ |m|a|a|m|~|o|jo|o|Oo|Oo|O X
a2 |ln|o|lo|lo|m|m|lojlo|o|a|a|m|m|lo|jlo|o|=a|~|~|o|o|o|o
s lo|na|m|lo|m|lo|a|m|o|a|m|lo|lo|m|m|o|m|o|lo|=|~|o|o
o|X|m|lo|lm|lo|lX|m|lo|la|a|lo|m|lo|m|lo|m|lo|m|o|a|o|~]|o
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DEVICE IDENTIFICATION

Three legacy Instructions are supported to access device identification that can indicate the manufacturer,
device type, and capacity (density). The returned data bytes provide the information as shown in the below
table.

Table 5. A25Q128 ID Definition table

Operation Code M7-M0 ID15-ID8 ID7-1D0
9FH 68 40 18
90H/92H/94H 68 17
ABH 17

INSTRUCTIONS DESCRIPTION

All instructions, 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 instruction code must be shifted in

to the device, most significant bit first on Sl, each bit being latched on the rising edges of SCLK.

See Table 6, every instruction sequence starts with a one-byte instruction code. Depending on the instruction,
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 instruction sequence has been shifted in. For the instruction of Read, Fast Read, Read
Status Register or Release from Deep Power Down, and Read Device ID, the shifted-in instruction 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 instruction of Page Program, Sector Erase, Block Erase, Chip Erase, Write Status Register, Write
Enable, Write Disable or Deep Power-Down instruction, /CS must be driven high exactly at a byte boundary,
otherwise the instruction is rejected, and is not executed. That is /CS must be 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.
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Table 6. Instruction Set Table
Instruction Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 N-Bytes
Write Enable 06H
Write Disable 04H
Read Status
) 05H (S7-S0) continuous
Register-1
Read Status
) 35H (S15-S8) continuous
Register-2
Read Status
) 15H (S23-S16) continuous
Register-3
Write Enable for
Volatile Status 50H
Register
Write Status
) 01H (S7-S0)
Register -1
Write Status
) 31H (S15-S8)
Register-2
Write Status
} 11H (S23-S16)
Register-3
Read Data 03H A23-A16 A15-A8 A7-A0 (D7-D0) |Next byte| continuous
Fast Read 0BH A23-A16 A15-A8 A7-A0 dummy (D7-DO0) | continuous
Dual Output Fast (D7-D0) ]
3BH A23-A16 A15-A8 A7-AO dummy continuous
Read NOTE1
A23-A8 A7-A0 (D7-D0) ]
Dual I/0 Fast Read BBH Next byte |Next byte|continuous
NOTE2 M7-MONOTE2 NOTE1
Quad Output Fast (D7-D0) )
6BH A23-A16 A15-A8 A7-A0 dummy continuous
Read NOTES3
A23-A0 dummy (D7-DO0) )
Quad I/O Fast Read| EBH Next byte |Next byte|continuous
M7-MONOTE4 NOTE5 NOTE3
Quad I/0 Word Fast A23-A0 dummy (D7-DO0) ]
E7H Next byte |Next byte|continuous
ReadNOTE? M7-MONOTE4 NOTE6 NOTE3
Page Program 02H A23-A16 A15-A8 A7-A0 (D7-D0) |Next byte| continuous
Quad Page (D7-D0) )
32H A23-A16 A15-A8 A7-A0 Next byte | continuous
Program NOTE3
Fast Page Program | F2H A23-A16 A15-A8 A7-A0 (D7-D0) |Next byte| continuous
Sector Erase 20H A23-A16 A15-A8 A7-A0
Block Erase(32k) 52H A23-A16 A15-A8 A7-A0
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Instruction Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 N-Bytes
Block Erase(64k) D8H A23-A16 A15-A8 A7-A0
Chip Erase C7/60H
Enable Reset 66H
Reset 99H
dummyNOTES
Set Burst with Wrap| 77H
W7-WO0
Program/Erase
75H
Suspend
Program/Erase
7AH
Resume
Deep Power-Down B9H
Release From Deep
Power-Down, And ABH dummy dummy dummy (ID7-1DO) continuous
Read Device ID
Release From Deep
ABH
Power-Down
Manufacturer/ .
90H dummy dummy O00H (MID7-MIDO)| (ID7-1D0) | continuous
Device ID
Manufacturer/

, A7-A0  |(MID7-MIDO)
Device ID by Dual 92H A23-A8 continuous
dummy | (DID7-DIDO)

I/0
Manufacturer/ dummyNOTE10
, A23-A0
Device ID by Quad 94H (MID7-MIDO) continuous
dummy
/10 (DID7-DIDO)
JEDEC ID 9FH MID7-MIDO | 1D15-1D8 ID7-1D0 continuous
Read Serial Flash
Discoverable 5AH A23-A16 A15-A8 A7-A0 dummy D7-DO |continuous
Parameter
Erase Security
44H A23-A16 A15-A8 A7-A0
RegistersNOTES
Program Security
i 42H A23-A16 A15-A8 A7-A0 (D7-D0) | (D7-DO0) | continuous
RegistersNOTES
Read Security
48H A23-A16 A15-A8 A7-A0 dummy | (D7-DO0) |continuous

RegistersNOTES
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NOTE1: Dual Output data
100 = (D6, D4, D2, D0)
101 = (D7, D5, D3, D1)
NOTEZ2: Dual Input Address
100 = A22, A20, A18, A16, A14, A12, A10, A8, A6, A4, A2, A0, M6, M4, M2, MO
101 = A23, A21, A19, A17, A15, A13, A11, A9, A7, A5, A3, A1, M7, M5, M3, M1
NOTES: Quad Output Data
100 = (D4, DO,.....)
101 = (D5, D1,.....)
102 = (D6, D2,.....)
103 = (D7, D3,.....)
NOTE4: Quad Input Address
100 = A20, A16, A12, A8, A4, A0, M4, MO
101 = A21, A17, A13, A9, A5, A1, M5, M1
102 = A22, A18, A14, A10, A6, A2, M6, M2
103 = A23, A19, A15, A11, A7, A3, M7, M3
NOTES: Fast Read Quad I/O Data
100 = (x, x, x, X, D4, DO,...)
101 = (x, x, X, X, D5, D1,...)
102 = (x, x, X, X, D6, D2,...)
103 = (x, x, x, X, D7, D3,...)
NOTE®G: Fast Word Read Quad I/0O Data
100 = (x, x, D4, DO,...)
101 = (x, x, D5, D1,...)
102 = (x, x, D6, D2,...)
103 = (x, x, D7, D3,...)
NOTE7: Fast Word Read Quad I/O Data: the lowest address bit must be 0.
NOTES: Security Registers Address:
Security Register1: A23-A16=00H, A15-A8=00010000b, A7-A0= Byte Address;
Security Register2: A23-A16=00H, A15-A8=00100000b, A7-A0= Byte Address;
Security Register3: A23-A16=00H, A15-A8=00110000b, A7-A0= Byte Address;
NOTE9: Dummy bits and Wraps Bits
100 = (x, X, X, X, X, X, w4, X)
101 = (x, X, X, X, X, X, W5, X)
102 = (x, X, X, X, X, X, W6, X)
103 = (x, X, X, X, X, X, X, X)
NOTE10: Address, continuous Read Mode bits, Dummy bits, Manufacture ID and Device ID
100 = (A20, A16, A12, A8, A4, A0, M4, MO, X, x, X, x, MID4, MIDO, DID4, DIDO)
101 = (A21, A17, A13, A9, A5, A1, M5, M1, X, x, X, x, MID5, MID1, DID5, DID1)
102 = (A22, A18, A14, A10, A6, A2, M6, M2, x, X, x, X, MID6, MID2, DID6, DID2)
103 = (A23, A19, A15, A11, A7, A3, M7, M3, x, X, x, X, MID7, MID3, DID7, DID3)
Security Register 0 can be used to store the Flash Discoverable Parameters, The feature is upon special order, please contact AiT Semi
details.
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1.  Configuration and Status Instructions

Write Enable (06H)

See Figure 8, the Write Enable instruction is for setting the Write Enable Latch bit. The Write Enable Latch bit
must be set prior to every Page Program, Sector Erase, Block Erase, Chip Erase, Write Status Register
instruction and Erase/Program Security Registers instruction. The Write Enable instruction sequence: /CS
goes low sending the Write Enable instruction /CS goes high.

Figure 8. Write Enable Sequence Diagram

ICS
0 1. -2 3 4.5 6 7
SCLK | | ]
4 Instruction R —
Sl X 06H
High_Z
SO _b

Write Disable (04H)

See Figure 9, the Write Disable instruction is for resetting the Write Enable Latch bit. The Write Disable
instruction sequence: /CS goes low -> sending the Write Disable instruction -> /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, Erase/Program Security Registers and Reset instructions.

Figure 9. Write Disable Sequence Diagram

ICS
0 1 2 3 - 5 6 7
SCLK | |
4 Instruction »
Si X 04H
SO High_Z

Read Status Register (05H or 35H or 15H)

See Figure 10 the Read Status Register (RDSR) instruction 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 instruction to the device. It is also possible to read the Status Register continuously. For
instruction code “05H”, the SO will output Status Register bits S7~S0. The instruction code “35H", the SO will
output Status Register bits S15~S8, The instruction code “15H”, the SO will output Status Register bits
S23~16.
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Figure 10. Read Status Register Sequence Diagram

cs
0 12 34567 89 1011 1213 1415 B
se U UUUUUYUULUUUUNUU U UL
Instruction —— ‘
S\ [\ osHarssortsn X/ ////////]]] (WL
' Register 0/1/2 < Register 0/1/2
$0 ol 9000000000 00Co0.an

Write Status Register (01H or 31H or 11H)
See Figure 11, the Write Status Register instruction allows new values to be written to the Status Register.
Before it can be accepted, a Write Enable instruction must previously have been executed. After the Write

Enable instruction has been decoded and executed, the device sets the Write Enable Latch (WEL).

The Write Status Register instruction has no effect on S23, S20, S19, S18, S17, S16, S15, 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 instruction is not executed. 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 may still be read to check the value of the Write in Progress (WIP) bit. The Write in Progress
(WIP) bit is 1 during the self-timed Write Status Register cycle, and is 0 when it is completed. When the cycle

is completed, the Write Enable Latch is reset.

The Write Status Register instruction allows the user to change the values of the Block Protect (BP4, BP3,
BP2, BP1, BPO) bits, to define the size of the area that is to be treated as read-only, as defined in Table 1.
The Write Status Register instruction also allows the user to set or reset the Status Register Protect (SRP1
and SRPO0) bits in accordance with the Write Protect (/WP) signal. The Status Register Protect (SRP1 and
SRPO0) bits and Write Protect (/WP) signal allow the device to be put in the Hardware Protected Mode. The
Write Status Register instruction is not executed once the Hardware Protected Mode is entered.

Figure 11. Write Status Register Sequence Diagram

ICS
0 1 2 3 ‘-3 5 6 7 8 ‘9 10 11 12 13 H. 15
SCLK : \ | 1] [ |
4 Instruction 2] Status Register in >
sl % 01Hor31Hor 11H (7X8)(5 X a X 3 21X 0X
MSB ' )
SO High_Z
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Write Enable for Volatile Status Register (50H)

See Figure 12, 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. Write
Enable for Volatile Status Register instruction will not set the Write Enable Latch bit, it is only valid for the
Write Status Registers instruction to change the volatile Status Register bit values.

Figure 12. Write Enable for Volatile Status Register

ICS
0 1 2 3 4 5 6 7
SCLK
4 Instruction >
St /. ‘ 50H
S0 High_Z

2. Read Instructions

Read Data (03H)

See Figure 13, the Read Data Bytes (READ) instruction 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 address is
automatically incremented to the next higher address after each byte of data is shifted out allowing for a
continuous stream of data. This means that the entire memory can be accessed with a single command as
long as the clock continues. The command is completed by driving /CS high. The whole memory can be read
with a single Read Data Bytes (READ) instruction. Any Read Data Bytes (READ) instruction, while an Erase,
Program or Write cycle is in progress, is rejected without having any effects on the cycle that is in progress.

Figure 13. Read Data Bytes Sequence Diagram

2.3 4..58:-0 28 29 30 31 32 33 34 35 36 37 38 39

s ANV U rfff_rmr_ LT

<4 Instruction —N— 24 Bit Address 4}
st ///X 03H X23X22X 21 --------- (3 2X 10X/ [, IFNEsassanessing
e 2 MsB r ) _\Dat_z Byte!  highz
o o (X8 X5 XX 3X2 X1 X0
MSB
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Fast Read (0BH)

See Figure 14, the Read Data Bytes at Higher Speed (Fast Read) instruction 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 addressed can be at any location. The address is
automatically incremented to the next higher address after each byte of data is shifted out.

Figure 14. Fast Read Sequence Diagram

ICS
o 1. 2.3 .:4 & @8 7.8 -9 90 28 29 30 31
SCLK , | I |
q Instruction »4 24-Bit Address »
S| X 0BH 23w 22721 IX2X1X0
High Z
SO
ICS :
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
SCLK 1 _
4 Dummy Clocks >
S| Y » High_Z
A 4 Data byte 1
High_Z 4 High Z
SO TXBXBEXA4X3IX2X1X0

Dual Output Fast Read (3BH)

See Figure 15, the Dual Output Fast Read instruction 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 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.

Figure 15. Dual Output Fast Read Sequence Diagram

ICS
) 0 1 .2, 73. 747 75. 6, 7. 8 9 10 28 29 l’nﬂ_ N
SCLK ' || | [
. Instruction L) 24-Bit Address ¥
si [/ /) 38H (23X22)21) (3 X2 X1 X0
SO High Z
o8 2
32 .33 34 35 36 37 38. .59 40 -11v 42 43 fN 45 46 47
SCLK ' [ | |
: i
L = Dummy Clocks M AN NN NN NN\ High Z
g ! Y (X axX 2X0xXexXaxX2X 0y .
! .
w Data Byte 1 Data Byte 2
SO High Z iy High_Z

(7 X5 X3 X1 X7 X 8X3X1
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Quad Output Fast Read (6BH)

See Figure 16, the Quad Output Fast Read instruction 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 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.

Figure 16. Quad Output Fast Read Sequence Diagram

CS e R I
e, 0 o2 3 o408 8 7. B -8 40 28 29 30 31
SCLK [
4 Instruction » 24-Bit Address 3
Sl —R S
||0()> / a 6BH K23 X 22X 21> {3 X2 X1X0
SO High_Z
(101)
WP whz OO
(102)
IHOLD High.Z
(103)
ICS ) - ~
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
| | |
SCLK \ | 1 "
S| - Dummy Clocks ———p | " High_Z
(100) “‘4 0 - 0x4x0x 4 0
High Z \
|’!SOC‘?) e KE 0 D O L O M=
WP High Z High_Z
(102) 9 82X X2 X6 X 2K e X 22—
/HOLD High Z 4 High _Z
(103) 7 3% 7 X X T X 3% 7T X 3 %————r

N w

ByteT | Byt Byte3 | Byted

I

Dual I/0 Fast Read (BBH)

See Figure 17, the Dual I/O Fast Read instruction is similar to the Dual Output Fast Read instruction 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 Sl and SO. 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.

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

The Dual I/0 Fast Read instruction can further reduce instruction overhead through setting the “continuous
Read Mode” bits (M7-4) after the inputs 3-byte address A23-A0).If the “continuous Read Mode”
bits(M5-4)=(1,0), then the next Dual I/O fast Read instruction (after CS/ is raised and then lowered) does not
require the BBH instruction code. The instruction sequence is shown in the following Figure18. If the
“continuous Read Mode” bits (M5-4) does not equal (1,0), the next instruction requires the first BBH
instruction code, thus returning to normal operation. A “continuous Read Mode” Reset instruction can be used

to reset (M5-4) before issuing normal instruction.
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s T\

""" AU AAAR AR A AR
i ,/m ><><><\<><><><>O<><>< XX X2X0)

A23 16 A15-8 A7-0 M7-0

ICS /

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
i aiaunin Spapipapipipipipinigipl
000 0.000,000.0000C
IGO0 0000 0000 FOOK

Byte 1 Byte 2 Byte 3 Byte 4

Figure 18. Dual I/O Fast Read Sequence Diagram (Previous command set (M5-4) =(1,0))

e3 0 1.2345678910111213i|4|15
|

se LU LU L UL

1650) ——BXBRXO B2 B@X2XOKBEDXD

(l%?) ——<TXEXIXIXTDEXIXDKDXEXBXIKTKEX X D
A23-16 | A15-8 | A7-0 M7-0
/ICS

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

il h LI L UL LU L [
(100) <22 0)/6/4/\2»<0‘r 642X 0K 842X 0>

y
(u%?) —~<TXEXBXPKTKEXBXDXDKEXIXDKDEBX D—
Byte1 Byte2 Byte3 Byte4
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Quad I/O Fast Read (EBH)

See Figure 19, the Quad I/O Fast Read instruction is similar to the Dual I/O Fast Read instruction but with the
capability to input the 3-byte address (A23-0) and a “Continuous Read Mode” byte and 4-dummy clock 4-bit
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, I03. 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 must be set to enable for the Quad 1/O Fast read
instruction.

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

The Quad I/0 Fast Read instruction can further reduce instruction overhead through setting the “Continuous
Read Mode” bits (M7-0) after the input Address bits (A23-0), as shown in Figure 19, If the “Continuous Read
Mode” bits (M5-4 )= (1,0), then the next Fast Read Quad /O instruction(after /CS is raised and then lowered)
does not require the EBH instruction code, The instruction sequence is shown in the followed Figure 20. If the
“Continuous Read Mode” bits M5-4 do not equal to (1,0), the next instruction requires the first EBH instruction
code, thus returning to normal operation. A “Continuous Read Mode” Reset command can also be used to
reset (M5-4) before issuing normal command.

Figure 19. Quad I/O Fast Read Sequence Diagram (Initial command or previous (M5-4+(1,0)))

ICS /
Ai_ﬁrl_a_Q101112131_1_]_§171_1__20212223 ______
scm_:fi_ _____ NpApiplyiaiglpty nlyylym
st l€—— Instruction ————p! ‘ [

100y //X EBH <> oT OX A 0X 40 l«”f X0 X 40}

High_Z TP PP, P bl oadoe 2

(o) = EXDXEXDEX DD KEXTDXEXD)
““g;) High Z -‘.\6‘)’2;‘(»5, (2X6 X 2X6 X2 KX 22X X ——

HOLD High Z cnbmemdms EX b

(103) & XX KT f——— K7 X3X7<3>

A23-16| A158 | AT-0 Dummy | Byte1 | Byte2

Figure 20. Quad I/O Fast Read Sequence Diagram (Previous command set (M5-4)=(1,0)))

ICS =

SCLKJL _."I JTUPU UM LT

(.8'0) {4 X0X4X0X4xX0x4 X0 ‘;_"‘"/x’f'():;x('{: O ——

(o1 —EXDEXDKEXDKEX D -:-7:1‘15T><?; X

162 —<EXD(BX2KEX(BX2 QB CE

(O O PO PO PO Aakna
A23-16 | A15-8 | A7-0 | M7-0 Dummy Byte1 Byte?‘

REV1.0  -JUL2019 RELEASED- .33



AiT Semiconductor Inc. A25Q128

www.ait-ic.com MEMORY SPI NOR FLASH
128M BIT

Quad I/O Fast Read with “8/16/32/64-Byte Wrap Around”

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

pulled high to terminate the instruction.

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 instructions.

The “Set Burst with Wrap” instruction allows three “Wrap Bits”, W6-4 to be set. The W4 bit is used to enable or
disable the “Wrap Around” operation while W6-5 are used to specify the length of the wrap around section

within a page.

Quad I/0 Word Fast Read (E7H)

The Quad I/0 Word Fast Read instruction is similar to the Quad Fast Read instruction except that the lowest
address bit (A0) must equal 0 and 2-dummy clock. The instruction sequence is shown in the followed Figure
21, 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 instruction.

Quad I/0 Word Fast Read with “Continuous Read Mode”

The Quad I/O Word Fast Read instruction can further reduce instruction overhead through setting the
“Continuous Read Mode” bits (M7-0) after the input 3-byte Address bits (A23-0). If the “Continuous Read
Mode” bits (M5-4) = (1, 0), then the next Quad I/O Fast Read instruction (after /CS is raised and then lowered)
does not require the E7H instruction code, the instruction sequence is shown in the followed Figure 22. If the
“Continuous Read Mode” bits M5-4 do not equal to (1,0), the next instruction requires the first E7H instruction
code, thus returning to normal operation. A “Continuous Read Mode” Reset command can also be used to

reset (M5-4) before issuing normal command.
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cs —
0_1234‘5678‘91011121314151617181920212223
sek [ L] U uyuy HUUUpyUyUpguUpyu
3| _ 4— Instruction )1' I : .
100y // 2 Lz XXX XX XXX KU XOKAXO K X0
S0 High Z = it =
(101) X XXX X X5 X —FBX DXEXA
WP High Z SRS P ) e ! | g
(102) <6 X2X gX2Xe X 2K XK X 2K X2K6X2
/HOLD High_Z ~ Al . || |
(103) — 73R 7 X34 7 3,.' 7.5 3 > y IXT XK K3I—
A23-16| A15-8| A7-0 | M7-M0 DUMMY | Bitet | Byte2 | Byts3

Figure 22. Quad I/0 word Fast Read Sequence Diagram (Previous command set (M5-4) =(1,0))

ICS A e
0123 4 5 6 7 8 9 10 11 12 13 14 15,
Si2J< U UYL LT 1 A (— TV U LU
| NN NN N RV ‘.»"IH\_,"" ‘f ‘_ ) A4 ) y
100 —SC Qf\fgxo/ IO DO, \f/\g/ IO O
SO 7,_3'{-\\,’/‘ NV B\ )-'A " ¥ >"-,/'—‘\ '-\‘H( X >
) — B EDEXIED——KBXEANEXD
i el calles o £ R T o
(188 —< KB BB — B PKEX DX —
) ) &P PR
hios —< DX DE—FKDXKDEXDEY
A23.16| A15-8 | A7-0 | M7-0 [DUMMY| Bytel| Byte2 | Byted

Quad I/0 Word Fast Read with “8/16/32/64-Byte Wrap Around” in standard SPI mode

The Quad I/O Fast Read instruction can also be used to access a specific portion within a page by issuing a
“Set Burst with Wrap” (77H) instruction prior to E7H. The “Set Burst with Wrap” (77H) instruction can either
enable or disable the “Wrap Around” feature for the following E7H instructions. When “Wrap Around” is
enabled, the data being accessed can be limited to either an 8, 16, 32 or 64-byte section of a 256-byte page.
The output data starts at the initial address specified in the instruction, once it reaches the ending boundary of
the 8/16/32/64-byte section, the output will wrap around to the beginning boundary automatically until /CS is

pulled high to terminate the instruction.

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 instructions.

The “Set Burst with Wrap” instruction allows three “Wrap Bits”, W6-4 to be set. The W4 bit is used to enable or
disable the “Wrap Around” operation while W6-5 are used to specify the length of the wrap around section

within a page.
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Set Burst with Wrap (77H)
See Figure 23, The Set Burst with Wrap instruction is used in conjunction with "Quad 1/0 Fast Read” and

“Quad I/0 Word Fast Read” instruction 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 instruction sequence:/CS goes low ->Send Set Burst with Wrap instruction ->Send24

Dummy bits ->Send 8 bits "Wrap bits”->/CS goes high.

If W6-4 is set by a Set Burst with Wrap instruction, all the following “Fast Read Quad 1/0” and “Word Read
Quad I/0” instructions will use the W6-4 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 instruction

should be issued to set W4=1. The default value of W4 upon power on is 1.

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
1 1 Yes 64-byte No N/A
Figure 23. Set Burst with Wrap Sequence Diagram
/ICS
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
se 1 | | L] L LU
s 4 Instruction > ‘l A = JAAlA A High Z
(100) — 7TH X XX KX X XK X X x Kwa X
\ > \ﬁ' / N Ve, /, '\ / A ‘.__‘,./ N/ \_/
High_Z I (S N I I
(101) - 1 Re 2 LA,
1
WP High_Z VL 2\ S DN AN High_Z
(102) CPOXXKE XX K XX X X g X —
/HOLD High_Z Y /N NN N N\ HighZ
(103) (XXX ) (X KX KX X X K X X X5
Bytel ByteZ | Byted Byted
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3. ID and Security Instructions

Read Manufacture ID/ Device ID (90H)

See Figure 24, The Read Manufacturer/Device ID instruction is an alternative to the Release from
Power-Down/Device ID instruction that provides both the JEDEC assigned Manufacturer ID and the specific

Device ID.

The instruction is initiated by driving the /CS pin low and shifting the instruction code “90H” followed by a
24-bit address (A23-A0) of 000000H. If the 24-bit address is initially set to 000001H, the Device ID will be read
first.

Figure 24. Read Manufacture ID/ Device ID Sequence Diagram

ICS
_______ 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31
SCLK ‘ \
4— Instruction 4 24-Bit Address ———p
Sl o), 90H X 2322 21> ----~< X2 X1 X0
S0 High_Z
ICS
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
SCLK ' ~ |
SI K4 {
4w Manufacturer ID — P Device ID >
SO ‘7'6'5'4'3'2'1"0'7'--6_'5'4"3'2_.-;""1’(_)'
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Dual I/O Read Manufacture 1D/ Device ID (92H)
See Figure 25, the Dual I/O Read Manufacturer/Device ID instruction is an alternative to the Release from
Power-Down/Device ID instruction that provides both the JEDEC assigned Manufacturer ID and the specific

Device ID by Dual I/O.

The instruction is initiated by driving the /CS pin low and shifting the instruction code “92H” followed by a

24-bit address (A23-A0) of 000000H. If the 24-bit address is initially set to 000001H, the Device ID will be read

first.
Figure 25. Dual I/0O Read Manufacture ID/ Device ID Sequence Diagram
ICS
B [_3 s 10 11 12 13 14 15 16 17 18 19 20 21 22 23
SCLK _ I_J H | LI L HEERENERE RN
}4— — Instruchon
(100) [/ pen _6 SNEAL 9,4._ _0‘,6 RCAVREAINAZNE
High Z :
o) DREXIXORDEXIXIRIXEX XK
A23-16 A15-8 AT-0 Dummy
IcS o o
23 24 25 26 27 28 29 30 31 32 39 40 41 42 43 44 45 46 47
s NPy pguuu )l
Si NI ACAVAVAY VAV A N Pa VAV AVAVAVAVAYA High Z
(IOO)—5'4'2‘0‘6'4'2'0 P B X4 X2X0XBX4X2X0)
' — "t - — — — — e — —d | Nd - — - — s — -
SO L . Vavs < [ . . g e High Z
(101) —<X7X85X3X1X7X5X3 X1 MFR and DevicelD| 7 X 5 X3 X 1 X7 X5 X3 X1 r—
" MERID | DevicelD (repeat) MFR ID(repeat), Device ID(repaat)
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Quad 1/0 Read Manufacture ID/ Device ID (94H)
See Figure 26, the Quad I/O Read Manufacturer/Device ID instruction is an alternative to the Release from
Power-Down/Device ID instruction that provides both the JEDEC assigned Manufacturer ID and the specific

Device ID by quad I/O.

The instruction is initiated by driving the /CS pin low and shifting the instruction code “94H” followed by a
24-bit address (A23-A0) of 000000H and 4 dummy clocks. If the 24-bit address is initially set to 000001H, the
Device ID will be read first.

Figure 26. Quad I/0 Read Manufacture ID/ Device ID Sequence Diagram

Ics
_____ mg} 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
SCLK I L[ | U U U U YN U L
— Instruction —)'
S| 7T N \/ ‘>"."_"’ R ™ v o . AWAN ~— B “'._ ¢ 22 " 2
w00y ///X i RIXIRIXOREROREX N\ e
SO High_Z ~A A ALA AL A XA A~
(01) SARNAVNANEAY FNPIEAL
High _Z ~ A~ ALA AL~ = P
(02) (8X2eX 26 26Xz —(eXz X2
High_Z ~ LA AL A AL A
"(1'%[:.3? .\ 7 g Z/<:_5 z /-:._'\:-3:' 4 Z‘.’:.::"- 3 e— . 7 X 3 4 1-3 ,
A23 16 A15-8  A7-0 dummy dummy MFR ID Device ID
/CS
23 24 25 26 27 28 29 30 31
sclk | [ ] ]
100) [NAAIRIRENRREAY,
8O KX 1A sX 15X 1 X5 1
o1 NAVNAL WIS
we (68X 2X6xX216xX2Xex2}
(102) Sl Do B =

(7X3) (7"-;'3 7 3 (7> 3}
HOLD [N/ NN\ SN
(103) |MFRID| DID ID|MFR 1D| DID ID

(repeat) (repeat)(repeat) (repeat)
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Read JEDEC ID (9FH)

The JEDEC ID instruction 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. JEDEC ID instruction while an Erase or Program cycle is in
progress, is not decoded, and has no effect on the cycle that is in progress. The JEDEC ID instruction should

not be issued while the device is in Deep Power-Down Mode.

See Figure 27, the device is first selected by driving /CS to low. Then, the 8-bit instruction code for the
instruction 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 JEDEC ID
instruction 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 instructions.

Figure 27. JEDEC ID Sequence Diagram

~Cm— {

e B
0 1 10 11 12 13 14 15

. O 2. 2 4 5 O .
seek LU UL L_ | _J ERERRRRRRRN .
st _///X 9FH IXV//////////////Z::
4— Instruction Manufacturer ID——p
0 <><><><><><>®<> -------
MSB
/ICS

E—QLF? ﬁ 19 20 21 22 23 24 25 26 27 28 29 30 31

_FLFLfLFLF;fLFLFLTLFLFLFLFL;LL;
B EETIRTIIOIITE TRBEIIIEEOTINITE FTH

Memory Type ID15-ID8—d Capacity ID7-ID0O—p

20 KD DTHDEXEED DD -

SCLK
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Read Unique ID Number (4Bh)
The Read Unique ID Number instruction accesses a factory-set read-only 64-bit number that is unique to
each A25Q128 device. The ID number can be used in conjunction with user software methods to help prevent
copying or cloning of a system. The Read Unique ID instruction is initiated by driving the /CS pin low and
shifting the instruction code “4Bh” followed by a four bytes of dummy clocks. After which, the 64-bit ID is
shifted out on the falling edge of SCLK as shown in Figure 28.

Figure 28. Read Unique ID Sequence Diagram

_Moge3 0 1 2 3 4 S5 8 7 B 9 10 11 12 13 14 15 1§ 17 18 10 220 21 2 23
se_wosso [T UL L L L LT L L

- Instruction ——— e DY BYH 1 e | DY BYW 2 ]

S LLLULX - )
S0 Hgh Z
s /_
23 25 32 33 _‘i 35 :E 37 38 ¥ & 4 100 10% 102 103 Made 3
soLK 'l"1JW_FLJW_,LJI_ILIW_FIJW_JLJT_ _IIJW_FIJT_TI_ ....... LTI LI T mode0
Dummy Byte 3 . — Damnmy Byte 4
64-bit Unigue
Serisd Number

Deep Power-Down (B9H)

Although the standby current during normal operation is relatively low, standby current can be further reduced
with the Deep Power-down instruction. The lower power consumption makes the Deep Power-down (DPD)
instruction especially useful for battery powered applications (see Icc1 and lccz2). The instruction is initiated by

driving the /CS pin low and shifting the instruction code “B9h” as shown in Figure 29.

The /CS pin must be driven high after the eighth bit has been latched. If this is not done the Deep Power down
instruction will not be executed. After /CS is driven high, the power-down state will be entered within the time
duration of top. While in the power-down state only the Release from Deep Power-down / Device ID instruction,
which restores the device to normal operation, will be recognized. All other Instructions are ignored. This
includes the Read Status Register instruction, which is always available during normal operation. Ignoring all
but one instruction also makes the Power Down state a useful condition for securing maximum write
protection. The device always powers-up in the normal operation with the standby current of Icc.

Figure 29. Deep Power-Down Sequence Diagram

ICS 3 '
0 345 @ 3 I 0)
SCLK i { l B0 )
4 Instrucuon - ﬂ ‘
st JI/TX BOH XL

Stand- b) mode.' Power-down mode

4
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Release from Deep Power-Down/Read Device ID (ABH)
The Release from Power-Down or Device ID instruction is a multi-purpose instruction. It can be used to

release the device from the Power-Down state or obtain the devices electronic identification (ID) number.

See Figure 30, to release the device from the Power-Down state, the instruction is issued by driving the /CS
pin low, shifting the instruction code “ABH” and driving /CS high Release from Power-Down will take the time
duration of tres1 (See AC Characteristics) before the device will resume normal operation and other

instruction 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 instruction is initiated by
driving the /CS pin low and shifting the instruction code “ABH” followed by 3-dummy byte. The Device ID bits
are then shifted out on the falling edge of SCLK with most significant bit (MSB) first as shown in Figure 31.
The Device ID value for the A25Q128 is listed in Manufacturer and Device Identification table. The Device ID

can be read continuously. The instruction is completed by driving /CS high.

When used to release the device from the Power-Down state and obtain the Device ID, the instruction is the
same as previously described, and shown in Figure 31, 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 instruction will be accepted. If the Release from Power-Down/Device ID instruction is
issued while an Erase, Program or Write cycle is in process (when WIP equal 1) the instruction is ignored and
will not have any effects on the current cycle.

Figure 30. Release Power-Down Sequence Diagram

TN

/CS \
2 345 6 7
L

s 1A ULALA

< Instruction >
S\ ////X ABH x/ N
Power-down mode Stand-by mode'

Figure 31. Release Power-Down/Read Device ID Sequence Diagram

icS /
_______ o 1 2 3.4 5 6 7 8 9 29 30 31 32 }% 34 35 36 37 38 39 R Gt Lk
SCLK [1] [T L L LTS [1]]
‘4 Instruction 2] 3 Dummy Bytes > ! ) 4 tRES2-p
st J///X ABH 83X 22— XXX/ ]/ 7, Y7777 77
MSB Device ID
High X , / . .
S0 igh_Z LT XX 5X4 X3 X2 X1 X0
Msg 2~ - - - - - - > >

L L4
Deesp Power-down mode Stand-by mode
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Read Security Registers (48H)

See Figure 32, the Read Security Registers instruction is similar to Fast Read instruction. The instruction 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 higher address after each byte of data is shifted out. Once the A7-A0
address reaches the last byte of the register (Byte FFH), it will reset to 000H, the instruction is completed by
driving /CS high.

Address A23-A16 A15-A12 A11-A8 AT7-A0
Security Registers 1 O0OH 0001 0000 Byte Address
Security Registers 2 OOH 0010 0000 Byte Address
Security Registers 3 OOH 0011 0000 Byte Address

Figure 32. Read Security Registers instruction Sequence Diagram

T @ 3 4 § 6 8 9 28 29 30 31
SCLK _J UL L L L L_ L] |
}' Instruction " 24-Bit Address "
Sl 48H ;. 32_2 D& GRS t --------
o Hghz |
/CS

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

st 11 | _ L L LU L

« Dummy Byte >

sI K7 XEX5X4X3X2) 1\0'.Kfﬁfiﬂf?ﬁl]??ﬁb]h}}?Eﬁifr

DataByte1
SO 7 XD X4 X3 N2 1X0

MSB
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Erase Security Registers (44H)
The A25Q128 provides three 256-byte Security Registers which can be erased and programmed individually.
These registers may be used by the system manufacturers to store security and other important information

separately from the main memory array.

See Figure 33, the Erase Security Registers instruction is similar to Sector/Block Erase instruction. A Write

Enable instruction must previously have been executed to set the Write Enable Latch bit.

The Erase Security Registers instruction sequence: /CS goes low sending Erase Security Registers
instruction /CS goes high. /CS must be driven high after the eighth bit of the instruction code has been latched
in otherwise the Erase Security Registers instruction 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. 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 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 instruction will be ignored.

Address A23-A16 A15-A12 A11-A8 A7-A0
Security Registers 1 O0OH 0001 0000 Byte Address
Security Registers 2 O0OH 0010 0000 Byte Address
Security Registers 3 O0OH 0011 0000 Byte Address

Figure 33. Erase Security Registers instruction Sequence Diagram

8 9 29 30 31
| |

2 34 586 7
scek UL UUUUL JUL L
4—— Instruction ——p¢- 24-Bit Address—H

sl /777X 44H )e322---<2XIXOX]//]
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Program Security Registers (42H)

See Figure 34, the Program Security Registers instruction is similar to the Page Program instruction. It allows
from 1 to 256 bytes Security Registers data to be programmed. A Write Enable instruction must previously
have been executed to set the Write Enable Latch bit before sending the Program Security Registers
instruction. The Program Security Registers instruction is entered by driving /CS Low, followed by the
instruction code (42H), 3-byte address and at least one data byte on SI. As soon as /CS is driven high, the
self-timed Program Security Registers cycle (whose duration is tee) 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 bit is

reset.

If the Security Registers Lock Bit (LB3/LB2/LB1) is set to 1, the Security Registers will be permanently locked.

Program Security Registers instruction will be ignored.

Address A23-A16 A15-A12 A11-A8 A7-A0
Security Registers 1 OOH 0001 0000 Byte Address
Security Registers 2 OOH 0010 0000 Byte Address
Security Registers 3 OOH 0011 0000 Byte Address

Figure 34. Program Security Registers instruction Sequence Diagram

10 28 29 30 31 32 33 34 35 3(5 37 38 3‘)

SCLK [IHL IHIIH__A___”_.a JUIJ L LU
Instruction - 24-8Bit Address Ddta Byte 1 )i
st /7 42+ --_2_3-2_2,-2_1 ------- 3‘-2--3-»6-5@-5 43X 22X~
MSB MSB i
ICS ¥ e
40 41 42 43 44 45 46 4748 4q 50 n152 53 54 55 a 8 R 8 8
sex UL LT LU L NERERR R RN U | 10 [ o
¢ Data Byte 2 # Data 8y1e 3 M 4 Data Byte 256 »
st {76 X5X4x3x2X1X0x7X6xX5X4x3x2xX1X0-<7X6X5X4X3X2X1X0X7///
MSB MSB - MSB
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Enable Reset (66H) and Reset Device (99H)

Because of the small package and the limitation on the number of pins, the A25Q128 provides a software
Reset instruction instead of a dedicated RESET pin. Once the software Reset instruction is accepted, any
on-going internal operations 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 (WEL) status,

Program/Erase Suspend status, Continuous Read Mode bit setting (M7-M0) and Wrap Bit setting (W6-W4).

To avoid accidental reset, both “Enable Reset (66h)” and “Reset (99h)” instructions must be issued in
sequence. Any other commands other than “Reset (99h)” after the “Enable Reset (66h)” command will disable
the “Reset Enable” state. A new sequence of “Enable Reset (66h)” and “Reset (99h)” is needed to reset the
device. Once the Reset command is accepted by the device, the device will take approximately 30us to reset.

During this period, no command will be accepted.

The Enable Reset (66h) and Reset (99h) instruction sequence is shown in Figure 35.

Data corruption may happen 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.

Figure 35. Enable Reset (66h) and Reset (99h) Command Sequence

ICS
_______ O 1 294 8 8 . F .. O e G BB T
SCLK LML L LT [ERERERERERERE|
< Instruction b K_ Instruction — )|
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Read Serial Flash Discoverable Parameter (5AH)

See Figure 36, 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.

Figure 36. Read Serial Flash Discoverable Parameter command Sequence Diagram

/ICS

0 1 2 3 4 5 6 7 8 9 28 29 30 31
seek LU UL OO L i L

‘ Instruction - 24-Bit Address —
St 0000 5AH X23%22)(3X2X 1X 0)
SO High_Z
/CS

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
SCLK ] ]

«—— Dummy Byte ——» |

sl KTXEXEXAX X ZXTX OX KNI KXY,
e O " _ Data Byte 1 -
5 KEKOAIARIXIKZRAINRDS
MSB
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4. Program and Erase Instructions
Page Program (02H)
The Page Program instruction is for programming the memory. A Write Enable instruction must previously

have been executed to set the Write Enable Latch bit before sending the Page Program instruction.

See Figure 37, the Page Program instruction is entered by driving /CS Low, followed by the instruction code,
3-byte address and at least one data byte on Sl. If the 8 least significant address bits (A7-A0) 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 instruction sequence: /CS goes low-> sending

Page Program instruction ->3-byte address on Sl ->at least 1 byte data on SI-> /CS goes high.

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 instruction is not executed.

As soon as /CS is driven high, the self-timed Page Program cycle (whose duration is tep) 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. At some unspecified time before the cycle is completed, the Write Enable Latch bit is

reset.

A Page Program instruction applied to a page which is protected by the Block Protect (BP4, BP3, BP2, BP1,
BPO) bits (see Table 3&4) is not executed.

Figure 37. Page Program Sequence Diagram

IcS
00 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39
seek | [LILILILL LT L | | | |
¢— Instruction - » — 24-Bit Address P¢— Data Byte 1- P
st ///X 02H W23x22:21> (32X X 0X7 X6 X5 X8 X 3X2X1X0>
MSB MSB _
ICS e o - B > %
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 8 8 S R R R R R
sax | LI LI L L L | LU L PO L L L
4 Data Byte 2 » Data Byte 3 M o« Data Byte 256 »
si <7X8X5XaX3X2X1X0X7X8X5X4X3X2 X1 X0 <7 X6 X5 X4 32X 1 X0 X/ /[ //
MSB T MSB ) i MSB
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Quad Page Program (32H)

The Quad Page Program instruction is for programming the memory using for 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
instruction must previously have been executed to set the Write Enable Latch bit before sending the Page
Program instruction. The Quad Page Program instruction is entered by driving /CS Low, followed by the

command code (32H), three address bytes and at least one data byte on IO pins.

The instruction sequence is shown in Figure 38, .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 Quad Page Program instruction is not

executed.

As soon as /CS is driven high, the self-timed Quad Page Program cycle (whose duration is tep) 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 bit is reset. A Quad Page Program instruction applied to a page which is protected by the Block Protect
(BP4, BP3, BP2, BP1, BPO0) bits (see Table 3&4) is not executed

Figure 38. Quad Page Program Sequence Diagram

csS
O 1 2 3 4 5 6 7 8 30 31 32 33 34 35 36 37 38 39
SCLK ¢ -l L ‘ (|
-« Instruction >« 24-bits address » ‘
,,;‘.j]n A 32H 2322 1o ax oy ax o axoyax o}y
High 2 [ |
:f’_)?‘. - {5 X1 X85 X1X5X1 K51}
Wy Hgh_Z e 3 N |/
W02y {6X2X8X2%6xX2F6X2/
Hgh 2 ~ -
']‘%L«D RT3 X7 X3 AT X3 A TX3A
Byte1 | Byte2 |
ICS
40 41 42 43 44 45 48 47 48 535 536 537 538 539 540 541 542 543
S IO Mm 10 [ [ ] mr —
sl , ; ; bl ava g HihZ
{100) .|-0“4'g‘(-l‘0-4‘u(: { dw_l:q-u?.s-«.t-l-rlg
S0 -~ 7~ - [ | % il 3 A P o= High_Z
P01y —L5 X1 XX 1 ABX 1S X1 | | 85X 1 X5 X186 X1 £8X 11—
~ /o [~ - | High Z
':’C‘;g'—-a-?m 28X 2X8X 2y 1 628X 26X 26 2 9
> > =3 | =1 =5 3 High Z
HOLD_/ 7% a7 (3 aX 73 | XT3N T 3T KN
103) I\ ,"._‘,7, 3 I ; AINAY TN\
Byle S | Byte 8| Byte 2531 Byte 256
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Fast Page Program (F2H)
The Fast Page Program instruction is used to program the memory. A Write Enable instruction must
previously have been executed to set the Write Enable Latch bit before sending the Page Program

instruction.

The Fast Page Program instruction is entered by driving /CS Low, followed by the instruction code, 3-byte
address and at least one data byte on Sl. If the 8 least significant address bits (A7-A0) 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-A0) are all zero). /CS must be driven low for

the entire duration of the sequence.

The Fast Page Program instruction sequence: /CS goes low ->sending Page Program instruction-> 3-byte

address on S|-> at least 1 byte data on S| ->/CS goes high.

The command sequence is shown in Figure 39, 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 Fast Page Program instruction is not

executed.

As soon as /CS is driven high, the self-timed Page Program cycle (whose duration is tep) 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. At some unspecified time before the cycle is completed, the Write Enable Latch bit is

reset.

A Fast Page Program instruction applied to a page which is protected by the Block Protect (BP4, BP3, BP2,
BP1, BPO) bits (see Table 3&4) is not executed.

Figure 39. Fast Page Program Sequence Diagram

g0 1 2 3 4 5 &6 1 p 8 10 28 29 30 31 32 33 M 35 38 W7 M »

4 Inssruction (3} 24-Bit Advess " Data Byta >
; FaH 2322 X2 07 ‘ XX
MSR msa
N 4 4 4 AT 48 48 S0 5 4 ;
LK
4 Data Byte 2 Ll Cata Byte 3 - L Duats Byte 256 »
OO O OO HHOG T B S XD AH K0
B ASh Ms8
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Sector Erase (20H)

The Sector Erase instruction is for erasing the all data of the chosen sector. A Write Enable instruction must
previously have been executed to set the Write Enable Latch bit. The Sector Erase instruction is entered by
driving /CS low, followed by the instruction code, and 3-address byte on Sl. Any address inside the sector is a

valid address for the Sector Erase instruction. /CS must be driven low for the entire duration of the sequence.

See Figure 40, The Sector Erase instruction sequence: /CS goes low-> sending Sector Erase instruction->
3-byte address on Sl ->/CS goes high. /CS must be driven high after the eighth bit of the last address byte has
been latched in; otherwise the Sector Erase instruction is not executed. As soon as /CS is driven high, the
self-timed Sector Erase cycle (whose duration is tsg) 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 bit is reset. A Sector Erase instruction applied to a
sector which is protected by the Block Protect (BP4, BP3, BP2, BP1, BP0) bits (see Table 3&4) is not
executed.

Figure 40. Sector Erase Sequence Diagram

/CS =% /
01234567 829 29 30 31
SCLK U U U UYL JUUT
- Instruction P4 24-Bit Address—)
sl /7//X 20H Xe382---XTXX]/]]

32kB Block Erase (52H)

The 32kB Block Erase instruction is for erasing the all data of the chosen block. A Write Enable instruction
must previously have been executed to set the Write Enable Latch bit. The 32kB Block Erase instruction is
entered by driving /CS low, followed by the instruction code, and 3-byte address on Sl. Any address inside the
block is a valid address for the 32kB Block Erase instruction. /CS must be driven low for the entire duration of

the sequence.

See Figure 41, the 32kB Block Erase instruction sequence: /CS goes low ->sending 32kB Block Erase
instruction ->3-byte address on S| ->/CS goes high. /CS must be driven high after the eighth bit of the last
address byte has been latched in; otherwise the 32kB Block Erase instruction is not executed. As soon as /CS
is driven high, the self-timed Block Erase cycle (whose duration is tsg) 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
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some unspecified time before the cycle is completed, the Write Enable Latch bit is reset. A 32kB Block Erase
instruction applied to a block which is protected by the Block Protect (BP4, BP3, BP2, BP1, BPO0) bits (see
Table 3&4) is not executed.

Figure 41. 32kB Block Erase Sequence Diagram

/ C S —'\\ S

/

01234567 829 29 30 31

scek U UUUUUL JUUT
4— Instruction ——p4 24-Bit Address—P,

sl [///X 52H )RP22---2X1X0

64kB Block Erase (D8H)

The 64kB Block Erase instruction is for erasing the all data of the chosen block. A Write Enable instruction
must previously have been executed to set the Write Enable Latch bit. The 64kB Block Erase instruction is
entered by driving /CS low, followed by the instruction code, and 3-byte address on Sl. Any address inside the
block is a valid address for the 64kB Block Erase instruction. /CS must be driven low for the entire duration of

the sequence.

See Figure 42, the 64kB Block Erase instruction sequence: /CS goes low sending 64kB Block Erase
instruction 3-byte address on SI /CS goes high. /CS must be driven high after the eighth bit of the last address
byte has been latched in; otherwise the 64kB Block Erase instruction is not executed. As soon as /CS is
driven high, the self-timed Block Erase cycle (whose duration is tse) 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 bit is reset. A 64kB Block Erase
instruction applied to a block which is protected by the Block Protect (BP4, BP3, BP2, BP1, BPO) bits (see
Table 3&4) is not executed.
Figure 42. 64kB Block Erase Sequence Diagram

/CS—\ )
0123456 7 89 29 30 31

4—— Instruction ——pi¢- 24-Bit Address—P|

Sl JZZ/X__ Do @@
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Chip Erase (60/C7H)

The Chip Erase instruction sets all memory within the device to the erased state of all 1s (FFh). A Write
Enable instruction must be executed before the device will accept the Chip Erase Instruction (Status Register
bit WEL must equal 1). The instruction is initiated by driving the /CS pin low and shifting the instruction code

“C7h” or “60h”. The Chip Erase instruction sequence is shown in Figure 43.

The /CS pin must be driven high after the eighth bit has been latched. If this is not done the Chip Erase
instruction will not be executed. After /CS is driven high, the self-timed Chip Erase instruction will commence
for a time duration of tce. While the Chip Erase cycle is in progress, the Read Status Register instruction may

still be accessed to check the status of the WIP bit.

The WIP bit is a 1 during the Chip Erase cycle and becomes a 0 when finished and the device is ready to
accept other Instructions again. After the Chip Erase cycle has finished the Write Enable Latch (WEL) bit in
the Status Register is cleared to 0. The Chip Erase instruction is executed only if all Block Protect (BP2, BP1,
and BPO) bits are 0.The Chip Erase instruction is ignored if one or more sectors are protected.
Figure 43. Chip Erase Sequence Diagram
ICS

sek [ ] L_—L_Ji

4 Instruction
S &' 60/CTH
High Z
SO g

Erase / Program Suspend (75H)

The Erase/Program Suspend instruction allows the system to interrupt a Sector or Block Erase operation,
then read from or program data to any other sector. The Erase/Program Suspend instruction also allows the
system to interrupt a Page Program operation and then read from any other page or erase any other sector or

block. The Erase/Program Suspend instruction sequence is shown in Figure 44.

The Write Status Registers instruction (01h) and Erase instructions (20h, D8h, C7h, 60h, 44h) are not allowed
during Erase Suspend. Erase Suspend is valid only during the Sector or Block erase operation. If written
during the Chip Erase operation, the Erase Suspend instruction is ignored. The Write Status Registers
instruction (01h), and Program instructions (02h, 42h) are not allowed during Program Suspend. Program

Suspend is valid only during the Page Program operation.
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Figure 44. Erase/Program Suspend Command Sequence

/CS
______ 0 1 2 9 WG B T e Q: .31 .2..3 L oT - IR A
SCLK LT L)L DL U UL L LT
4——— Instruction | ¢— 1sUS —p
8l JFTTX 75H X/[/]] /777X Instruction During Suspend X /////

Erase / Program Resume (7AH)
The Erase/Program Resume instruction “7Ah” must be written to resume the Sector or Block Erase operation
or the Page Program operation after an Erase/Program Suspend. The Resume instruction “7AH” will be

accepted by the device only if the SUS bit in the Status Register equals to 1 and the WIP bit equals to 0.

After the Resume instruction is issued the SUS bit will be cleared from 1 to 0 immediately, the WIP bit will be
set from 0 to 1 within 200 ns and the Sector or Block will complete the erase operation or the page will
complete the program operation. If the SUS bit equals to 0 or the WIP bit equals to 1, the Resume instruction
“7Ah” will be ignored by the device. The Erase/Program Resume instruction sequence is shown in Figure 45.

Figure 45. Erase/Program Resume Command Sequence

ICS

.0 1. 2 3 4 & 8 7
SCLK ! 1 \

4 Instruction 3
st 7AH
SO High Z
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PACKAGE INFORMATION

Dimension in SOP8 208-mil (Unit: mm)
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T 1A A
2l R e
< S>< 87 b A1
Symbol Min Max
A - 1.95
A1 0.10 0.18
A2 1.75 1.90
b 0.42 0.48
C 0.20 0.24
5.00 5.25
E 7.85 7.98
E1 5.16 5.26
e 127 TYP
L 0.60 0.70
L1 131 TYP
S 0.62 0.88
8 0° 8°
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IMPORTANT NOTICE

AT Semiconductor Inc. (AiT) reserves the right to make changes to any its product, specifications, to
discontinue any integrated circuit product or service without notice, and advises its customers to obtain the
latest version of relevant information to verify, before placing orders, that the information being relied on is

current.

AT Semiconductor Inc. ‘s integrated circuit products are not designed, intended, authorized, or warranted to
be suitable for use in life support applications, devices or systems or other critical applications. Use of AiT
products in such applications is understood to be fully at the risk of the customer. As used herein may involve
potential risks of death, personal injury, or servere property, or environmental damage. In order to minimize
risks associated with the customer's applications, the customer should provide adequate design and

operating safeguards.

AT Semiconductor Inc. assumes to no liability to customer product design or application support. AiT

warrants the performance of its products of the specifications applicable at the time of sale.

- ___________________________________________________________________________________________—_____|
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