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Features

e Serial Peripheral Interface

- Standard SPI: SCLK, /CS, SI, 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
- Software & Hardware Reset
e Read

- Normal Read (Serial): 50MHz clock rate
- Fast Read (Serial): 108MHz clock rate
- Dual/Quad (Multi-I/O) Read: 108MHz clock rate

e Program

- Serial-input Page Program up to 256hytes
- Quad-input Page Program up to 256bytes

- Program Suspend and Resume
e Erase

- Block erase (64/32 KB)
- Sector erase (4 KB)
- Chip erase
- Erase Suspend and Resume
e Program/Erase Speed
- Page Program time: 0.7ms typical
- Sector Erase time: 60ms typical
- Block Erase time: 0.3/0.5s typical
- Chip Erase time: 30s typical

e Flexible Architecture

- Sector of 4K-byte
- Block of 32/64K-byte

e Low Power Consumption

- 25mA maximum active current
- 5UA maximum power down current

e Software/Hardware Write Protection

- 3x256-Byte Security Registers with OTP Lock
- Enable/Disable protection with WP Pin
- Write protect all/portion of memory via software
- Top or Bottom, Sector or Block selection

e Single Supply Voltage
- Full voltage range: 1.65~1.95V

e Temperature Range

- Commercial (0°C to +707C)
- Industrial (-40°C to +85°C)
e Cycling Endurance/Data Retention

- Typical 100k Program-Erase cycles on any sector

- Typical 20-year data retention at +55°C
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A pescription BY2oQodAL

1. Description

The BY25Q64AL is 64M-bit Serial Peripheral Interface(SPI) Flash memory, and support the
standard Serial Peripheral Interface (SPI), Dual/Quad I/O SPI as well as 2-clocks instruction cycle
Quad Peripheral Interface (QPI): Serial Clock, Chip Select, Serial Data I/O0 (DI), I/O1 (DO), /02
(/WP), and /O3 (/HOLD). SPI clock frequencies of up to 108MHz are supported allowing
equivalent clock rates of 216MHz (108MHz x 2) for Dual /O and 432MHz (108MHzx4) for Quad
IO when using the Fast Read Dual/Quad and QPI instructions. These transfer rates can
outperform standard Asynchronous 8 and 16-bit Parallel Flash memories. The Continuous Read
Mode allows for efficient memory access with as few as 8-clocks of instruction-overhead to read a
24-bit address, allowing true XIP (execute in place) operation. The device uses a single low
voltage power supply, ranging from 1.65 Volt to 1.95 Volt.

Additionally, the device supports JEDEC standard manufacturer and device ID, a 128-bit Unique
Serial Number and three 256-bytes Security Registers.

In order to meet environmental requirements, Boya Microelectronics offers an 8-pin SOP8 208mil
package, an 8-pad WSON 6x5-mm package, and other special order packages. Please contact
Boya Microelectronics for ordering information.
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Figure 1.1. Logic diagram
vce
SCLK —— —— so
SI ——
/S —9  By2saxx
/wp —Q
/HOLD —Q
VSS
Figure 1.2. Pin Configuration SOP8 208-mil
Top View
O
res[ | g| | vec
(ropso [ |2 7| ] /moLp (103)
SOP8 208miil
o2y /W [ |3 6 | SCLK
vss [ ] 4 5| | sI(100
Figure 1.3. Pin Configuration WSON 6x5-mm
/s finl - ———— | 8 < vee
I I
(101)S0 [= 2 : : 7 <771 /HOLD (103)
| Top View |
(102) /WP [2 3 : : 6 <] SCLK
| I
vss [ 4 e 4 5 <7 S1(100)
July. 2021 Rev 1.0 6/94



| Signal Description BY25Q64AL

2. Signal Description
During all operations, VCC must be held stable and within the specified valid range: VCC(min) to
VCC(max).

All of the input and output signals must be held High or Low (according to voltages of VIH, VOH,
VIL or VOL, see Section 8.4, DC Electrical Characteristics). These signals are described next.

2.1 Input/Output Summary

Table 1. Signal Names

Pin Name I/O | Description
/ICS | Chip Select
SO (101) Mo Serial Qutput for single bit data Instructions. 101 for Dual or Quad
Instructions.
Write Protect for single bit or Dual data Instructions. 102 for Quad mode.
/WP (I02) IO | This signal has an internal pull-up resistor and may be left unconnected
in the host system if not used for Quad Instructions.
VSS Ground
Sl (100) e Serial I_nput for single bit data Instructions. 100 for Dual or Quad
Instructions.
SCLK | Serial Clock
/HOLD Hold (pause) serial transfer for single bit or Dual data Instructions. 103
(103) IO | for Quad mode. This signal has an internal pull-up resistor and may be
left unconnected in the host system if not used for Quad Instructions.
VCC Core and I/O Power Supply

2.2 Chip Select (/ICS)

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.

2.3 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.

July. 2021 Rev 1.0 7194
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2.4 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).

2.5 Serial Data Output (SO)/IO1

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 101 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).

2.6 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 O 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 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).

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 VIH and may be left unconnected in the host system if not used for Quad
mode.

2.7 HOLD (/HOLD)/N03

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).

When QE=0, the 103 pin can be configured either as a /HOLD pin or as a /RESET pin depending
on Status Register setting. When QE=1, the /HOLD or /RESET function is not available.

2.8 VCC Power Supply

VCC is the supply voltage. It is the single voltage used for all device functions including read,
program, and erase.
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29 VSS Ground

VSSis the reference for the VCC supply voltage.
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3. Block/Sector Addresses

Table 2. Block/Sector Addresses of BY25Q64AL

Memor Block(64k | Block(32k Sector
Densit))// byte(z) byte() Sector No. Size(KB) Address range
Sector 0 4 000000h-000FFFh
Half block
0
Sector 7 4 007000h-007FFFh
Block 0
Sector 8 4 008000h-008FFFh
Half 1block 4
Sector 15 4 OOF000h-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
64Mbit
Sector 2016 4 7E0000h-7EOFFFh
Half block
250
Sector 2023 4 7E7000h-7E7FFFh
Block 126
Sector 2024 4 7E8000h-7E8FFFh
Half block
251
Sector 2031 4 7EF000h-7EFFFFh
Sector 2032 4 7F0000h-7FOFFFh
Half block
252
Sector 2039 4 7F7000h-7F7FFFh
Block 127
Sector 2040 4 3F8000h-3F8FFFh
Half block
253
Sector 2047 4 7FF000h-7FFFFFh
Notes:

1. Block = Uniform Block, and the size is 64K bytes.

2. Half block = Half Uniform Block, and the size is 32K bytes.

3. Sector = Uniform Sector, and the size is 4K bytes.
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4. FUNCTIONAL DESCRIPTIONS

4.1 Standard SPIInstructions

The BY25Q64AL 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.

4.2 Dual SPI Instructions

The BY25Q64AL supports Dual SPI operation when using the “Dual Output Fast Read” and “Dual
I/O Fast Read” (3Bh and BBh) instructions. These instructions allow data to be transferred to or
from the device at two times the rate of the standard SPI. When using the Dual SPI instruction the
Sl and SO pins become bidirectional I/O pins: 100 and IO1.

4.3 Quad SPI Instructions

The BY25Q64AL supports Quad SPI operation when using the “Quad Output Fast Read”, “Quad
/O Fast Read’, “Word Read Quad I/O”, “Octal Word Read Quad I/O” (6Bh, EBh, E7h, E3h)
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 /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-2 to be setto 1.

4.4 QPIl Instructions

The BY25Q64AL supports Quad Peripheral Interface (QPI) operations only when the device is
switched from Standard/Dual/Quad SPI mode to QPI mode using the “Enter QPI (38h)” instruction.
The typical SPI protocol requires that the byte-long instruction code being shifted into the device
only via DI pin in eight serial clocks. The QPI mode utilizes all four 10 pins to input the instruction
code, thus only two serial clocks are required. This can significantly reduce the SPI instruction
overhead and improve system performance in an XIP environment. Standard/Dual/Quad SPI
mode and QPI mode are exclusive. Only one mode can be active at any given time. “Enter QPI
(38h)’ and “Exit QPI (FFh)’ instructions are used to switch between these two modes. Upon
power-up or after a software reset using “Enable Reset (66h)” and “Reset (99h)” instruction, the
default state of the device is Standard/Dual/Quad SPI mode. To enable QPI mode, the non-
volatile Quad Enable bit (QE) in Status Register-2 is required to be set to 1. When using QPI
instructions, the DI and DO pins become bidirectional I00 and 101, and the /WP and /HOLD pins
become 102 and 103 respectively.
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5. Operation Features

5.1 Supply Voltage
5.1.1 Operating Supply Voltage

Prior to selecting the memory and issuing instructions to it, a valid and stable VCC voltage within
the specified [VCC(min), VCC(max)] range must be applied (see operating ranges). 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 10 nF to 100 nF) 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.

5.1.2 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.

5.1.3 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 Power-up Timing).

When VCC is lower than Vwi, the device is reset.
5.1.4 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).

5.2 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.

July. 2021 Rev 1.0 13/94
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5.3 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 ifit 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 5.1).

The Hold condition ends when the Hold (HOLD) signal is driven High at the same time as Serial
Clock (C) already being Low. Figure 5.1 also shows what happens if the rising and falling edges
are not timed to coincide with Serial Clock (SCLK) being Low.

Figure 5.1. Hold condition activation

/CS
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5.4 Status Register
5.4.1 Status Register Table

See Table 3, Table 4 and Table 5 for detail description of the Status Register bits. Status
Register-3 (SR3), Status Register-2 (SR2) and Status Register-1 (SR1) can be used to provide
status on the availability of the Flash memory array: whether the device is write enabled or
disabled, the state of write protection, Quad SPI setting, Security Register lock status, and
Erase/Program Suspend status, output driver strength, and so on.

Table 3. Status Register-3 (SR3)

BIT Name Function D\?fault Description
alue
HOLD / /HOLD or 0 =the p?n acts as /HOLD
7 RST /RESI_ET 0 1= th_e pin acts as /RESET
Function (Volatile / Non-Volatile, Writable)
6 DRV1 Output 1 determine the output driver strength for the Read
Driver operations (See Table 6 for driver strength)
S DRVO Strength 0 (Volatile / Non-Volatile, Writable)
4 (R) Reserved / /
3 (R) Reserved / /
Write Protect 0= Wr?te Protect by CMP, SEC TB, BP[2:0]
2 WPS Selection 0 1= W_rlte Protect by.the In(j|V|duaI Block Locks
(Volatile / Non-Volatile, Writable)
1 (R) Reserved / /
(R) Reserved / /
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Table 4. Status Register-2 (SR2)

BIT Name Function SOl Description
Value
Suspend 0 = Erase not suspended
7 SUS1 Status 0 1 = Erase suspended
(Volatile, Read-Only)
Complement 0 = Normal Protectiqn Map
6 CMP Protect 0 1 = Inverted Protection Map
(Volatile / Non-Volatile, Writable)
5 LB3 Security 0 OTP Lock_ Bits 3:_1 for Security Registers 3:1
4 LB2 Register 0 0= Secur!ty Reg!ster not protected
LB1 Lock Bits 1 = Security Register protected
(Volatile / Non-Volatile, OTP Writable)
Suspend 0 = Program not suspended
2 SUS2 Status 0 1 = Program suspended
(Volatile, Read-Only)
0 = Quad Mode Not Enabled, the /WP and /HOLD
Quad pins are enabled.
1 QE Enable 0 1 = Quad Mode Enabled, the 102 and 103 pins are
enabled, and /WP and /HOLD functions are disabled
(Volatile / Non-Volatile, Writable)
0 = SRPO selects whether /WP input has effect on
Status protection of the status register
0 SRP1 Resister 0 1 = SRPO selects Power Supply Lock Down or OTP
Protect 1 Lock Down mode
(Volatile / Non-Volatile, Writable)
July. 2021 Rev 1.0 16/ 94
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Table 5. Status Register-1 (SR1)

BIT | Name Function | Default Description
Value
0 = /WP input has no effect or Power Supply Lock
Status Down mode
7 SRPO Resister 0 1 = /WP input can protect the Status Register or
Protect O OTP Lock Down
(Volatile / Non-Volatile, Writable)
Sector/Block 0 = BP2-BPO protect 64KB blocks
6 SEC Protect 0 1 = BP2-BPO protect 4KB sectors
(Volatile / Non-Volatile, Writable)
Top/Bottom 0 = BP2-BPO protect from the Top down
5 B Protect 0 1 = BP2-BPO protect from the Bottom up
(Volatile / Non-Volatile, Writable)
4 BP2 0 000b = No protection
3 BP1 BIockBI;;otect 0 See Table 8 and Table 9 for protection ranges
2 BPO 0 (Volatile / Non-Volatile, Writable)
0 = Not Write Enabled, no embedded operation can
1 WEL Write Enable 0 start
Latch 1 = Write Enabled, embedded operation can start
(Volatile, Read-Only)
Write in 0 = Not Busy, no embedded operation in progress
0 WIP Progress 0 1 = Busy, embedded operation in progress
Status (Volatile, Read-Only)

5.4.2 The Status and Control Bits

5.4.2.1 WIP bit

The Write in Progress (WIP) bit indicates whether the memory is busy in program / erase / write
status register progress. When WIP bit is set to 1, means that the device is busy in program /
erase / write status register progress, when WIP bit is cleared to 0, means that the device is not in
program/ erase / write status register progress.

5.4.2.2 WEL bit

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

5.4.2.3 SEC, TB, BP2, BP1, BPO bits

The Block Protect (SEC, TB, 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 (SEC, TB, BP2, BP1, BPO0) bits are set
to 1, the relevant memory (as defined in Table 8 and Table 9) are became protected against Page
Program, Sector Erase and Block Erase instructions. The Block Protect (SEC, TB, BP2, BP1, BPO0)
bits can be written provided that the Hardware Protected mode has not been set.
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5.4.2.4 SRP1, SRPO bits

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.

5.4.2.5 QE bit

The Quad Enable (QE) bit is a non-volatile Read/Write bit in the Status Register that allows Quad
SPI and QPI 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).

QE bit is required to be set to 1 before issuing an “Enter QPI (38h)” instruction to switch the device
from Standard/Dual/Quad SPI mode to QPI mode; otherwise the command (38h) will be ignored.
When the device is in QPI mode, QE bit will remain to be 1. A “Write Status Register” command in
QPI mode cannot change QE bit from 1 to O.

5.4.2.6 LB3/LB2/LB1 bit

The LB bit is a non-volatile One Time Program (OTP) bit in Status Register 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 it's set to 1, the 256byte Security Registers will become read-only
permanently, LB3/2/1 for Security Registers 3:1.

5.4.2.7 SUS bit

The Suspend Status (SUS1 and SUS2) bits are read only bits in the status register2 (S15 and S10)
that are set to 1 after executing a 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.

5.4.2.8 Complement Protect (CMP)

The Complement Protect bit (CMP) is a nhon-volatile read/write bit in the status register. It is used
in conjunction with SEC, TB, BP2, BP1 and BPO bits to provide more flexibility for the array
protection. Once CMP is set to 1, previous array protection set by SEC, TB, BP2, BP1 and BPO
will be reversed. For instance, when CMP=0, a top 64KB block can be protected while the rest of
the array is not; when CMP=1, the top 64KB block will become unprotected while the rest of the
array become read-only. Please refer to the Status Register Memory Protection table for details.
The default setting is CMP=0.
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5.4.2.9 Write Protect Selection (WPS)

The WPS bit is used to select which Write Protect scheme should be used. When WPS=0, the
device will use the combination of CMP, SEC, TB, BP[2:0] bits to protect a specific area of the
memory array. When WPS=1, the device will utilize the Individual Block Locks to protect any
individual sector or blocks. The default value for all Individual Block Lock bits is 1 upon device
power on or after reset.

5.4.2.10 Output Driver Strength (DRV1, DRVO0)

The DRV1 & DRVO bits are used to determine the output driver strength for the Read operations.
Table 6. Output driver strength table

DRV1,DRVO Driver Strength
0,0 100%
0,1 75%
1,0 50%
1,1 25%

5.4.2.11 /HOLD or /RESET Pin Function (HOLD/RST)

The HOLD/RST bit is used to determine whether /HOLD or /RESET function should be
implemented on the hardware pin for 8- pin packages. When HOLD/RST=0 (factory default), the
pin acts as /HOLD; when HOLD/RST=1, the pin acts as /RESET. However, /HOLD or /RESET
functions are only available when QE=0. If QE is set to 1, the /HOLD and /RESET functions are
disabled, the pin acts as a dedicated data I/O pin.

5.4.2.12 Reserved Bits — Non Functional
There are a few reserved Status Register bits that may be read out as a “0” or “1”. It is

recommended to ignore the values of those bits. During a “Write Status Register” instruction, the
Reserved Bits can be written as “0”, but there will not be any effects
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5.4.3 Status Register Protect Table

Table 7. Status Register protect table

SRP1 | SRPO | /WP | Status Register | Description
0 0 X Software The Status Register can be written to after a Write
Protected Enable instruction, WEL=1.(Factory Default)
Hardware /WP=0, the Status Register locked and cannot be
0 1 0 :
Protected written.
0 1 1 Hardware /WP=1, the Status Register is unlocked and can be
Unprotected written to after a Write Enable instruction, WEL=1.
Power Subpl Status Register is protected and cannot be written
1 0 X ppYY to again until the next Power-Down, Power-Up
Lock-Down® cycle
One Time Status Register is permanently protected and
1 1 X ;
Program® cannot 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. The One time Program feature is available upon special order. Please contact Boya

Microelectronics for details.

5.4.4 \Write Protect Features

1. Software Protection: The Block Protect (SEC, TB, BP2, BP1, BPO0) bits define the section of
the memory array that can be read but not change.

2. Hardware Protection: /WP going low to protected the BPO~SEC bits and SRP0~1 bits.

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 Latch (WEL) bit must be set prior to every Page Program,

Sector Erase, Block Erase, Chip Erase, Write Status Register and Erase/Program Security

Registers instruction.
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5.4.5 Status Register Memory Protection

5.4.5.1 Protect Table (WPS=0)

Table 8. BY25Q64AL Status Register Memory Protection (WPS =0, 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 1 126 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 120to 127 | 780000H-7FFFFFH | 512KB Upper 1/16
0 0 1 0 0 112to 127 | 700000H-7FFFFFH 1MB Upper 1/8
0 0 1 0 1 96to 127 | 600000H-7FFFFFH 2MB Upper 1/4
0 0 1 1 0 64to 127 | 400000H-7FFFFFH 4MB Upper 1/2
0 1 0 0 1 Otol 000000H-01FFFFH | 128KB Lower 1/64
0 1 0 1 0 0to3 000000H-03FFFFH | 256KB Lower 1/32
0 1 0 1 1 0Oto7 000000H-07FFFFH | 512KB Lower 1/16
0 1 1 0 0 0to 15 000000H-OFFFFFH 1MB Lower 1/8
0 1 1 0 1 0to31 000000H-1FFFFFH 2MB Lower 1/4
0 1 1 1 0 0 to 63 000000H-3FFFFFH 4MB Lower 1/2
X X 1 1 1 0to127 000000H-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 7FCO00H-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-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

Notes:

1. X=don’tcare

2. L=Lower; U= Upper

3. If any Erase or Program command specifies a memory region that contains protected data
portion, this command will be ignored.
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Table 9. Status Register Memory Protection (WPS = 0, CMP = 1)
Status Register Content 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 0to125 000000H-7DFFFFH | 8064KB Lower 63/64
0 0 0 1 0 0to123 000000H-7BFFFFH | 7936KB Lower 31/32
0 0 0 1 1 Oto 119 000000H-77FFFFH | 7680KB Lower 15/16
0 0 1 0 0 Oto111 000000H-6FFFFFH 7MB Lower 7/8
0 0 1 0 1 0to 95 000000H-5FFFFFH 6MB Lower 3/4
0 0 1 1 0 0to 63 000000H-3FFFFFH 4MB Lower 1/2
0 1 0 0 1 2to0127 020000H-7FFFFFH | 8064KB Upper 63/64
0 1 0 1 0 410127 040000H-7FFFFFH | 7936KB Upper 31/32
0 1 0 1 1 81to 127 080000H-7FFFFFH | 7680KB Upper 15/16
0 1 1 0 0 16to 127 100000H-7FFFFFH 7MB Upper 7/8
0 1 1 0 1 32to 127 200000H-7FFFFFH 6MB Upper 3/4
0 1 1 1 0 64to 127 400000H-7FFFFFH 4MB Upper 1/2
X X 1 1 1 NONE NONE NONE NONE
1 0 0 0 1 0 tol27 000000H-7FEFFFH | 8188KB | L-2047/2048
1 0 0 1 0 0to 127 000000H-7FDFFFH | 8184KB | L-1023/1024
1 0 0 1 1 Oto 127 000000H-7FBFFFH | 8176KB L-511/512
1 0 1 0 X 0to127 000000H-7F7FFFH | 8160KB L-255/256
1 0 1 1 0 Oto 127 000000H-7F7FFFH | 8160KB L-255/256
1 1 0 0 1 0tol27 001000H-7FFFFFH | 8188KB | U-2047/2048
1 1 0 1 0 Oto127 002000H-7FFFFFH | 8184KB | U-1023/1024
1 1 0 1 1 Oto 127 004000H-7FFFFFH | 8176KB U-511/512
1 1 1 0 X O0to 127 008000H-7FFFFFH | 8160KB U-255/256
1 1 1 1 0 0to 127 008000H-7FFFFFH | 8160KB U-255/256
Notes:

1. X=don’t care
2. L=Lower; U = Upper
3.If any Erase or Program command specifies a memory region that contains protected data

portion, this command will be ignored.

July. 2021

Rev 1.0

22194




| Operation Features BY25Q64AL

5.4.5.2 Dynamic Protection Bits (WPS=1)

The Dynamic Protection Bits (DPBs) are volatile bits for quickly and easily enabling or disabling
write-protection to sectors and blocks. A DPB is assigned to each 4KB sector in the bottom and top
64KB of memory and to each 64KB block in the rest of the memory.

When a DPB is “1”, the associated sector or block will be write-protected, preventing any program
or erase operation on the sector or block. All DPBs default to “1” after power-on or reset. When a
DPB is cleared to “0”, the associated sector or block will be unprotected if the corresponding SPB
is also “0”.

DPB bits can be individually set to “1” or “0” by the Dynamic Protection Block/Sector
Lock/Dynamic Protection Block/Sector Unlock instruction. The DBP bits can also be globally
cleared to “0” with the Global Block/Sector Unlock instruction or globally set to “1” with the Global
Block/Sector Lock instruction. A Write Enable instruction must be executed to set the WEL bit
before sending the Dynamic Protection Block/Sector Lock, Dynamic Protection Block/Sector
Unlock, Global Block/Sector Lock, or Global Block/Sector Unlock instruction.

The Read Block/Sector Lock instruction reads the status of the DPB of a sector or block. The
Read Block/Sector Lock instruction returns 00h if the DPB is “0”, indicating write-protection is
disabled. The Read Block/Sector Lock instruction returns Olh if the DPB is “1”, indicating
write-protection is enabled.

DPB O > Sector 0

DPB 15 > Sector 15

DPB 16 > Block 1

>
DPB 269 > Block 254
DPB 270 »| Sector 4080
>
DPB 285 p| Sector 4095
Table Dynamic Protection Bit
Description Bit Status Default Type

0 = Unprotect Sector / Block

Dynamic Protection Bit (DPB) 1 = Protect Sector / Block

1 Volatile
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6. Device Identification

Three legacy Instructions (9Fh/90h/ABh) and 2 new instructions(92h/94h) in Dual/Quad SPI mode
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 10. BY25Q64AL ID Definition table

Operation Code M7-MO ID15-1D8 ID7-1DO
9Fh 68 60 17
90h/ 92h /94h 68 16
ABh 16
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7. 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 11/12/13, 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 drive
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 11. Instruction Set Table 1 (Standard/Dual/Quad SPI Instructions)®
Instruction Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
Write Enable 06h
Volatile SR Write Enable 50h
Write Disable 04h
Read Status Register-1 05h (S7-50)@
Write Status Register-1¢ 01h (S7-50)
Read Status Register-2 35h (515-58)@
Write Status Register-2 31h (S15-S8)
Read Status Register-3 15h (523-516)@
Write Status Register-3 11h (S23-S16)
Chip Erase C7h/60h
Erase/Program Suspend 75h
Erase/Program Resume TAh
Power-down Boh
Release Power-down /ID ABh Dummy Dummy Dummy (ID7-1D0)@
Manufacturer/Device ID 90h Dummy Dummy 00h (MF7-MF0) (ID7-1D0)@
JEDEC ID 9Fh (MF7-MF0) (ID15-1D8) (ID7-ID0)®
Global Block Lock 7Eh
Global Block Unlock 98h
Enter QPI Mode 38h
Enable Reset 66h
Reset Device 99h
Read Serial Flash
Discoverahle 5Ah A23-A16 A15-A8 A7-A0 Dummy (D7-D0) Next bytes
Parameter
Instruction Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 ~ Byte 21
Read Unigue ID 4Bh Dummy Dummy Dummy Dummy (UID127-UIDO)
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Table 12. Instruction Set Table 2 (Standard/Dual/Quad SPI Instructions) ()
Instruction Name Byte 1 | Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8 Byte 9
Page Program 02h | A23-A16 [A15-A8 [A7-A0 D7-DO% Next bytes
Quad Page Program 32h | A23-A16 |A15-A8 |A7-A0 D7-D0C® Next bytes
Sector Erase (4KB) 20h A23-A16 | A15-A8 [A7-A0
Block Erase (32KB) 52h | A23-A16 |A15-A8 [A7-A0
Block Erase (64KB) D8h | A23-A16 |A15-A8 [A7-A0
Read Data 03h | A23-A16 |A15-A8 [A7-A0 (D7-D0) | (D7-DO) Next bytes
Fast Read 0Bh | A23-A16 | A15-A8 [A7-A0 Dummy (D7-D0) Next bytes
Fast Read Dual Output 3Bh A23-A16 | A15-A8 [A7-A0 Dummy | (D7-DO)" Next bytes
Fast Read Quad Output | 6Bh [ A23-A16 [A15-A8 [A7-A0 Dummy | (D7-D0)® Next bytes
Erase Security Register® | 44h | A23-A16 |A15-A8 |A7-A0
Program Security Register®| 42h | A23-A16 |A15-A8 [A7-A0 D7-DO% Next bytes
Read Security Register® | 48h | A23-A16 |A15-A8 |A7-A0 Dummy | (D7-DO) | Next bytes
Dynamic Protection _ _ .
BlockiSector Lock 36h | A23-A16 |A15-A8 [A7-A0
Dynamic Protection ] ] .
Biock/Sector Unlock 3%9h | A23-A16 |A15-A8 [A7-A0
Read Block/Sector Lock 3Dh | A23-A16 | A15-A8 [A7-A0 (L7-LO)
Fast Read Dual IO BBh | A23-A16° |A15-A8% | A7-A0€ | M7-M0® | (D7-DO)”
Mftr./Device ID Dual /O 92h | A23-A16® [A15-A8° [ A7-A0® [ M7-M0® |(MF7-MF0)” |(D7-D0)" |
Set Burstw ith Wrap 77h Dummy Dummy | Dummy W8-WO0
Fast Read Quad I/O“? EBh | A23-A16® [ A15-A8® |A7-A0® | M7-M0® | Dummy |Dummy | (D7-DO)" |Next byte
Word Read Quad VO™V @2 | E7h [ A23-A16® | A15-A8® |A7-AQ® M7-M0® | Dummy |(D7-DO)" Next bytes
Octal WordRead Quad | g3 | a23.A16" | AL5-A8% [A7-A0° | M7-MO® | (07-D0)" Next bytes
Mftr./Device ID Quad VO | 94h | A23-A16® | A15-A8® | A7-AQ® M7-M0® | Dummy  |Dummy |(|v| F7-MF0)® | 1ID7-1D0)®
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Table 13. Instruction Set Table 3 (QPI Instructions) 49
Instruction Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6
Write Enable 06h
Volatile SR Write Enable 50h
Write Disable 04h
Read Status Register-1 05h (57-0)
Write Status Register-1® 01h (S7-S0)
Read Status Register-2 35h (515-58)?
Write Status Register-2 31h (S15-S8)
Read Status Register-3 15h (523-516)?
Write Status Register-3 11h (S23-S16)
Chip Erase C7h/60h
Erase/Program Suspend 75h
Erase/Program Resume 7Ah
Pow er-down B9h
Set Read Parameters COh P7-PO
Release Pow erdown/ID ABh Dummy Dummy Dummy (ID7-1D0)?
Manufacturer/Device ID 90h Dummy Dummy 00h (MF7-MF0)? | (ID7-1D0)®
JEDEC ID 9Fh (MF7-MF0)@ (ID15-1D8)? | (ID7-ID0)@
Global Block Lock 7Eh
Global Block Unlock 98h
Exit QPI Mode FFh
Enable Reset 66h
Reset Device 99h
Page Program 02h A23-A16 A15-A8 A7-A0 D7-DO%®) Next bytes
Sector Erase (4KB) 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
Fast Read 0Bh A23-A16 A15-A8 A7-A0 Dummy"*® (D7-D0)
Burst Read w ith Wrap®® 0Ch A23-A16 A15-A8 A7-A0 Dummy®? (D7-D0)
Fast Read Quad VO EBh A23-A16 A15-A8 A7-A0 M7-M0™ (D7-D0)
Dynamic Protelf:;igl? Block/Sector 36h A23-AL6 A15-A8 A7-AO
Dynamic Protsﬁfg:nkBlock/Sector 39h A23-AL6 A15-A8 A7-AO
Read Block/Sector Lock 3Dh A23-A16 Al5-A8 A7-A0 (L7-LO)
Read Serial Flash
Discoverahle 5Ah A23-A16 A15-A8 AT-A0 Dummy (D7-D0)
Parameter

Notes:

1. Data bytes are shifted with Most Significant Bit first. Byte fields with data in parenthesis
“(')” indicate data output from the device on 1, 2 or 4 IO pins.
2. The Status Register contents and Device ID will repeat continuously until /CS terminates

the instruction.

3. Atleast one byte of data input is required for Page Program, Quad Page Program and
Program Security Registers, up to 256 bytes of data input. If more than 256 bytes of
data are sent to the device, the addressing will wrap to the beginning of the page and

overwrite previously sent data.

4. Write Status Register-1 (01h) can also be used to program Status Register-1&2, see
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5.

section 7.1.5.

Security Register Address:

Security Register 1 A23-16 = 00h A15-8 = 10h A7-0 = byte address

Security Register 2 A23-16 = 00h A15-8 = 20h A7-0 = byte address

Security Register 3 A23-16 = 00h A15-8 = 30h A7-0 = byte address

10.

11.

12.
13.

14.

15.

16.

Dual SPI address input format:
100 = A22, A20, A18, A16,A14, A12, A10, A8, A6, A4, A2, A0, M6, M4, M2, MO
101 = A23, A21, A19, A17,A15, A13, Al1, A9, A7, A5, A3, A1, M7, M5, M3, M1
Dual SPI data output format:
100 = (D6, D4, D2, D0)
01 = (D7, D5, D3, D1)
Quad SPI address input format:
100 = A20, A16, A12, A8, A4, A0, M4, MO
101 = A21, A17,A13,A9, A5,Al, M5, M1
102 = A22, A18, A14, A10,A6, A2, M6, M2
103 = A23, A19, A15, Al1,A7, A3, M7, M3
Quad SPI data input/output format:
00 = (D4, DO, ..... )
101 = (D5, D1, ..... )
102 = (D6, D2, ..... )
103 = (D7, D3, ..... )
Fast Read Quad I/O data output format:
100 = (X, X, X, X, D4, DO, D4, DO)
101 = (%, X, X X, D5, D1, D5, D1)
102 = (%, X, X, X, D6, D2, D6, D2)
103 = (X, X, X, X, D7, D3, D7, D3)
Word Read Quad /O data output format:
100 = (x, x, D4, DO, D4, DO, D4, D0)
I01 = (x, x, D5, D1, D5, D1, D5, D1)
102 = (x, x, D6, D2, D6, D2, D6, D2)
103 = (x, x, D7, D3, D7, D3, D7, D3)
For Word Read Quad I/O, the lowest address bit must be 0. (A0 = 0)
For Octal Word Read Quad I/O, the lowest four address bits must be 0. (A3, A2, Al, AO =
0)
QPI Command, Address, Data input/output format:
CLK#0 1 2 3 4 5 6 7 8 9 10 11
100 = C4, CO, A20, A16, Al2, A8, A4, A0, D4,DO0, D4, D0
101=C5, C1, A21,A17,  Al3, A9, A5, Al, D5D1, D5D1
102 =C6, C2, A22, A18, Al4, A0, A6, A2, D6,D2, D6,D2

103=C7,C3, A23,A19, Al5 All, A7,A3, D7,D3, D7,D3
The number of dummy clocks for QPI Fast Read, QPI Fast Read Quad /O & QPI Burst
Read with Wrap is controlled by read parameter P7 — P4.
The wrap around length for QPI Burst Read with Wrap is controlled by read parameter P3
- PO.
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7.1 Configuration and Status Instructions
7.1.1 Write Enable (06H)

The Write Enable instruction (Figure 7.1.1) sets the Write Enable Latch (WEL) bit in the Status
Register to a 1. The WEL bit must be set prior to every Page Program, Quad Page Program, Sector
Erase, Block Erase, Chip Erase, Write Status Register and Erase/Program Security Registers
instruction. The Write Enable instruction is entered by driving /CS low, shifting the instruction code
“06h” into the Serial Input (SI) pin on the rising edge of SCLK, and then driving /CS high.

Figure 7.1.1. Write Enable Instruction for SPI Mode (left) or QPI Mode (right)

/CS _\—/_

s _ Mode 3_ 0 1 _Mode3
_Moded_ 0 1 2 3 4 5 6 7 Mede3d _  SCLK_ModeO | s
sk wose o 3 [ LTI LT LT LT LT LI ] oo 0 =
|<— Instruction _>| (ISOIO)

oI X 06H X S0

(101)
S0 High 7 ({gg)

/HOLD

7.1.2 Write Enable for Volatile Status Register (50h)

The non-volatile Status Register bits described in section 5.4 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. To write the volatile values into the Status Register bits, the Write
Enable for Volatile Status Register (50h) instruction must be issued prior to a Write Status Register
(01h) instruction. Write Enable for Volatile Status Register instruction (Figure 7.1.2) will not set the
Write Enable Latch (WEL) bit, it is only valid for the Write Status Register instruction to change the
volatile Status Register bit values.

Figure 7.1.2. Write Enable for Volatile Status Register Instruction for SPI Mode (left) or QPI Mode
(right)

s N/
/¢s _Mode3_ 0 1 _Moded_
_ Mode 3_ q 0 1 2 3 4 5 6 7 _Mode 3 _ SCLK _ Mode 0 Mode 0
I ]
SCLK Mode 0 Mode 0 H—"ﬂwt;:;"
j«———  Instruction ——m| (IS(;[O)
(101)
/WP

S0 High Z

(102)
/HOLD
(103)
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7.1.3 Write Disable (04h)

The Write Disable instruction (Figure 7.1.3) resets the Write Enable Latch (WEL) bit in the Status
Register to 0. The Write Disable instruction is entered by driving /CS low, shifting the instruction
code “04h” into the Sl pin and then driving /CS high. Note that the WEL bit is automatically reset
after Power-up and upon completion of the Write Status Register, Erase/Program Security
Registers, Page Program, Quad Page Program, Sector Erase, Block Erase, Chip Erase and Reset
instructions.

Figure 7.1.3. Write Disable Instruction for SPI Mode (left) or QPI Mode (right)

s N/
P _Mode3_ _ O 1 _ Mode3d_
_Mode3_ 0 1 2 3 4 5 6 7 _Moded SCLK _Mode 0 | iy et
SCLK Mode 0 Mode 0 - “;:;“
j«———  Instruction ——»| (ISOIO)
st 777X X o
(101)
0 High Z ({gg)
/HOLD

(103)
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N

7.1.4 Read Status Register-1(05h), Status Register-2 (35h) & Status Register-3 (15h)

The Read Status Register instructions allowthe 8-bit Status Registers to be read. The instruction is
entered by driving /CS low and shifting the instruction code “05h” for Status Register-1, “35h” for
Status Register -2 or “15h” for Status Register-3 into the Sl pin on the rising edge of SCLK. The
status register bits are then shifted out on the SO pin at the falling edge of SCLK with most
significant bit (MSB) first as shown in Figure 7.1.4a(SPl mode) and Figure 7.1.4b(QPI mode).
Refer to section 5.4 for Status Register descriptions.

The Read Status Register instruction may be used at any time, even while a Program, Erase or
Write Status Register cycle is in progress. This allows the BUSY status bit to be checked to
determine when the cycle is complete and if the device can accept another instruction. The Status
Register can be read continuously, as shown in Figure 7.1.4a(SPI mode) and Figure 7.1.4b(QPI
mode). The instruction is completed by driving /CS high.

Figure 7.1.4a. Read Status Register Instruction (SPI Mode)

/Cs

Mode 3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

j«———  Instruction ——»
SI X 05H or 35H or 15H X
y<— Status Register-1/2/3 out —»-«— Status Register-1/2/3 out —»

% — XX XXX XXX DX XX XX XX oXT
MSB

MSB

Figure 7.1.4b. Read Status Register Instruction (QPI Mode)

/Cs

Mode_3 0 1 2 3 4 5

0000
SR-1/2/3 | SR-1/2/3 |
out out
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7.1.5 Write Status Register-1 (01h), Status Register-2(31h) & Status Register-3 (11h)

The Write Status Register instruction allows the Status Registers to be written. The writable Status
Register bits include: SRPO, SEC, TB, BP[2:0] in Status Register-1; CMP, LB[3:1], QE, SRP1 in
Status Register- 2; HOLD/RST, DRV1, DRVO, WPS in Status Register-3. All other Status Register
bit locations are read-only and will not be affected by the Write Status Register instruction. LB[3:1]
are non-volatile OTP bits, once it is setto 1, it cannot be cleared to 0.

To write non-volatile Status Register bits, a standard Write Enable (06h) instruction must
previously have been executed for the device to accept the Write Status Register instruction
(Status Register bit WEL must equal 1). Once write enabled, the instruction is entered by driving
/CS low, sending the instruction code “01h/31h/11h”, and then writing the status register data byte
as illustrated in Figure 7.1.5a(SPI mode) & Figure 7.1.5b(QPImode).

To write volatile Status Register bits, a Write Enable for Volatile Status Register (50h) instruction
must have been executed prior to the Write Status Register instruction (Status Register bit WEL
remains 0). However, SRP1 and LB[3:1] cannot be changed from “1” to “0” because of the OTP
protection for these bits. Upon power off or the execution of a Software/Hardware Reset, the
volatile Status Register bit values will be lost, and the non-volatile Status Register bit values will be
restored.

During non-volatile Status Register write operation (06h combined with 01h/31h/11h), after /CS is

driven high, the self-timed Write Status Register cycle will commence for a time duration of tW
(See AC Characteristics). While the Write Status Register cycle is in progress, the Read Status
Register instruction may still be accessed to check the status of the BUSY bit. The BUSY bitisa 1

during the Write Status Register cycle and a 0 when the cycle is finished and ready to accept other

instructions again. After the Write Status Register cycle has finished, the Write Enable Latch (WEL)
bit in the Status Register will be cleared to 0.

During volatile Status Register write operation (50h combined with 01h/31h/11h), after /CS is
driven high, the Status Register bits will be refreshed to the new values within the time period of
tSHSL2 (See AC Characteristics). BUSY bit will remain 0 during the Status Register bit refresh
period.

The Write Status Register instruction can be used in both SPI mode and QPI mode. However, the
QE bit cannot be written to when the device is in the QPI mode, because QE=1 is required for the
device to enter and operate in the QPI mode.

Refer to section 5.4 for Status Register descriptions. Factory default for all status Register bits are
0.

Figure 7.1.5a. Write Status Register-1/2/3 Instruction (SPI Mode)

Mode 3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 _Mode 3

|#———  Instruction ~———]4——— Register-1/2/3 in ——»|

st X O1H or 31 or 1M XXX X3 X2 XXX /L

WSB
S0 High Z
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Figure 7.1.5b. Write Status Register-1/2/3 Instruction (QPI Mode)

R isR1 /2/31n
i Z777N ) NXXTTIZ

SO
(101) ZZZZ
w7777\ KoXeX7777
/HOLD
(103) Y

The BY25Q64AL is also backward compatible to BoyaMicro’s previous generations of serial flash
memories, in which the Status Register-1&2 can be written using a single “Write Status Register-1
(01h)’ command. To complete the Write Status Register- 1&2 instruction, the /CS pin must be
driven high after the sixteenth bit of data that is clocked in as shown in Figure 7.1.5¢(SPI mode) &
Figure 7.1.5d(QPI mode). If /CS is driven high after the eighth clock, the Write Status Register-1
(01h) instruction will only program the Status Register-1, the Status Register-2 will not be affected
(Previous generations will clear CMP and QE bits).

Figure 7.1.5c. Write Status Register-1/2 Instruction (SPI Mode)

/Cs
_ _Mode 3_ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 _Mode 3 _
SCIK ~ Mode 0| Mode 0
|<— Instruction —>| - Status Register-1 in Status Register-2 in
ST X ot 00000900@@@@9@00”[[
MSB
SO High 7

Figure 7.1.5d. Write Status Register-1/2 Instruction (QPI Mode)

/CS
_Mode3_ . 0 1 2 3 4 5 _Mode3 _
SCLK Mode 0 Mode 0

=% SRL dn | SR2 in
a0y 2L\ 00@0 Ya

(101) [/ [/ \ 60@0 Vs
(102) lll‘ 00@ ZZZZ

e 7777\ KXEXEXXZZ7T
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7.2 Read Instructions
7.2.1 Read Data (03H)

The Read Data instruction allows one or more data bytes to be sequentially read from the memory.
The instruction is initiated by driving the /CS pin low and then shifting the instruction code “03h”
followed by a 24-bit address (A23-A0) into the Sl pin. The code and address bits are latched on
the rising edge of the SCLK pin. After the address is received, the data byte of the addressed
memory location will be shifted out on the SO pin at the falling edge of SCLK with most significant
bit (MSB) first. 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 instruction as long as the clock continues. The instruction
is completed by driving /CS high.

The Read Data instruction sequence is shown in Figure 7.2.1. If a Read Data instruction is issued
while an Erase, Program or other Write cycle is in process (BUSY=1) the instruction is ignored and
will not have any effects on the current cycle. The Read Data instruction allows clock rates from
D.C. toa maximum of fR (see AC Electrical Characteristics).

The Read Data (03h) instruction is only supported in Standard SPI mode.

Figure 7.2.1. Read Data Instruction (SPI Mode only)

Mode 3 0 1 2 3 4 5 6 7 1 28 29 30 31 32 33 34 35 36
s o LU LU U UL PAAAA A A
|«——  Instruction ~———mj#——— 24-Bit Address —
st o EXEE) EXEXXD
© High Z WsB “—— DataOutl —m

Y
2,0,0,0,0,0.6,0,0
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7.2.2 Fast Read (OBH)

The Fast Read instruction is similar to the Read Data instruction except that it can operate at the
highest possible frequency of FR (see AC Electrical Characteristics). In standard SPI mode, this is
accomplished by adding eight “dummy” clocks after the 24-bit address as shown in Figure 7.2.2a.
The dummy clocks allow the devices internal circuits additional time for setting up the initial
address. During the dummy clocks the data value on the SO pinis a “don’t care”.

Figure 7.2.2a. Fast Read Instruction (SPI Mode)

/Cs

Mode_3 0o 1 2 3 4 5 6 17 8 9 10 28 29 30 31

j¢———  Instruction ———>jt—— 24-Bit Address ——»
s X o @Y@X XX

MSB

SO High Z

/Cs

.81 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 52
SCLK

j«——— Dummy Clocks —m] | !

a3 4 Z /

S0 High Z yo¢——— Data Out 1 Data Out 2 ———» i .
7 060600000690600 T
MSB MSB

Fast Read (OBh) in QPI Mode

The Fast Read instruction is also supported in QPI mode. When QPI mode is enabled, the number
of dummy clocks is configured by the “Set Read Parameters (COh)” instruction to accommodate a
wide range of applications 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 2, 4, 6 or 8. The default number of dummy clocks
upon power up or after a Reset instruction is 2.

Figure 7.2.2b. Fast Read Instruction (QPI Mode)

/Cs

Mode 3 o 1 2 3 4 5 6 7 8 9 10 11 12 13

.
SCLK ™ “Mode 0 |

1 I0s switch from

Instruction | | " | *
|<—.| | Dumm;
0Bh A23-16 ‘ Al5-8 | -0 24 4/ Input to Output

oo LZ7\ @@@09000900041
oy LLLN\ @Q@ooqooooaosi

AN e 0 © O 00060000
w777\ @@a@bobooobo7:

| Byte 1 | Byte 2 1
*” Set Read Parameters” mstructlon(COh)ca.n
set the number of dummy clocks.
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7.2.3 Fast Read Dual Output (3Bh)

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

Similar to the Fast Read instruction, the Fast Read Dual Output instruction can operate at the
highest possible frequency of FR (see AC Electrical Characteristics). This is accomplished by
adding eight “dummy” clocks after the 24-bit address as shown in Figure 7.2.3. The dummy clocks
allow the device's internal circuits additional time for setting up the initial address. The input data
during the dummy clocks is “don’t care”. However, the SI pin should be high-impedance prior to the
falling edge of the first data out clock.

Figure 7.2.3. Fast Read Dual Output Instruction (SPI Mode only)

/Cs \

_Mode3_ 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31
saxk _waeo [T U U UL L.

|¢——  Instruction ———}4——— 24-Bit Address —
st L1/ X an Caxe)ey—— XXX
MSB

S0 High_Z
/cs

.81 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55
SCLK

|<— Dummy Clocks —>‘/_100 switches from

Input to Output —
st 0 6 X4 X2 XXX X2 X0 X EX X 2X X eX X 2X0X6 .

y | | | |

High Z
¥ 5 7 XEX3IXIXT XX 3XIXTXEX X XTI XEX3XLXT

€= Data Out 1—- e Data Out 2—w--a=Data Out 3—-«=Data Out 4—
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7.2.4 Fast Read Quad Output(6Bh)

The Fast Read Quad Output (6Bh) instruction is similar to the Fast Read Dual Output (3Bh)
instruction except that data is output on four pins, Sl, SO, /WP, and /HOLD. The Quad Enable
(QE) bit in Status Register-2 must be set to 1 before the device will accept the Fast Read Quad
Output Instruction. The Fast Read Quad Output Instruction allows data to be transferred at four
times the rate of standard SPI devices.

The Fast Read Quad Output instruction can operate at the highest possible frequency of FR (see
AC Electrical Characteristics). This is accomplished by adding eight “dummy” clocks after the
24-bit address as shown in Figure 7.2.4. The dummy clocks allow the device's internal circuits
additional time for setting up the initial address. The input data during the dummy clocks is “don’t
care”. However, the |0 pins should be high-impedance prior to the falling edge of the first data out
clock.

Figure 7.2.4. Fast Read Quad Output Instruction (SPI Mode only)

Mode_3 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31

|<— Instruction —>|<— 24-Bit Address —>|

avoy 27X 6 (23 X2y XXX
MSB
S0 High_Z
(101)
/WP High_Z
(102)
/HOLD High Z
(103)
/CS
31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47
SCLK
e Dy Clocks ———» sl tm
(tony 2 DO000000CH
| ! | |
S0 i | ‘ ; e
(101) High 2 s X OXGEX XX OXGEXXE
: ; : :
/WP High_Z 1 ‘ 1 [
(102) = s X2 X6 X2X6X2X6X2X56
/HOLD High Z Y, i i i i

XXX XXX XX

Bytel i Byte2 | Byte3 i Byte4 i

(103)
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7.2.5 FastRead Dual I/O (BBh)

The Fast Read Dual /O (BBh) instruction allows for improved random access while maintaining
two 10 pins, Sl and SO. It is similar to the Fast Read Dual Output (3Bh) instruction but with the
capability to input the Address bits (A23-0) two bits per clock. This reduced instruction overhead
may allow for code execution (XIP) directly fromthe Dual SPI in some applications.

Fast Read Dual I/0 with “Continuous Read Mode”

The Fast Read Dual /O 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
7.2.5a. The upper nibble of the (M7-4) controls the length of the next Fast Read Dual /O
instruction through the inclusion or exclusion of the first byte instruction code. The lower nibble bits
of the (M3-0) are don’t care (“X’). However, the 10 pins should be high-impedance prior to the
falling edge of the first data out clock.

If the “Continuous Read Mode” bits M5-4 = (1,0), then the next Fast Read Dual I/O instruction
(after /CS is raised and then lowered) does not require the BBh instruction code, as shown in
Figure 7.2.5b. This reduces the instruction sequence by eight clocks and allows the Read address
to be immediately entered after /CS is asserted low. If the “Continuous Read Mode” bits M5-4 do
not equal to (1,0), the next instruction (after /CS is raised and then lowered) requires the first byte
instruction code, thus returning to normal operation. It is recommended to input FFFFh on SI for
the next instruction (16 clocks), to ensure M4 = 1 and return the device to normal operation.

Figure 7.2.5a. Fast Read Dual I/O Instruction (Initial instruction or previous M5-47+10, SPI Mode
only)

/CS \
- Mode 3_ |
Mode 0

SCLK

le—— nstruction ——| Al6 | wss 0 w0 0 w0

st //// X BBH @@@@@9@66960066 LA

s0 2 @@E@EQOOGOQGOG -
MSB MSB

23 24 25 26 27 28 29 30 31 32 33

108 switch from
Input_to Out ut

Bytel Byte2 Byte3 Byte4
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Figure 7.2.5b. Fast Read Dual IO Instruction (Previous instruction set M5-4 = 10, SPI Mode only)

/CS \
_Mode3_ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SCLK Mode 0

A23-16 | Al5-8 AT-0 i M7-0
‘ ‘

s XXX XXX XXX DX DT

50 X 2X XX 15X 18X X 9 X X5 X 3 XX TX XX

WSB MSB
/Cs
______ 15 16 17 18 19 20 21 22 23 24 25
SCLK
------ 1 1 1
ST } } } } o
...... | | ! ! =
T 0000 060000000600
P Bytel “ Byte2 “® Byte3 " Byted |
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7.2.6 FastRead Quad I/O (EBh)

The Fast Read Quad I/O (EBh) instruction is similar to the Fast Read Dual I/O (BBh) instruction
except that address and data bits are input and output through four pins SI, SO, /WP and /HOLD
and four Dummy clocks are required in SPI mode prior to the data output. The Quad /O
dramatically reduces instruction overhead allowing faster random access for code execution (XIP)
directly from the Quad SPI. The Quad Enable bit (QE) of Status Register-2 must be set to enable
the Fast Read Quad /O Instruction.

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

The Fast Read Quad /O 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
7.2.6a. The upper nibble of the (M7-4) controls the length of the next Fast Read Quad /O
instruction through the inclusion or exclusion of the first byte instruction code. The lower nibble bits
of the (M3-0) are don’t care (“X’). However, the 10 pins should be high-impedance prior to the
falling edge of the first data out clock.

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, as shown in
Figure 7.2.6b. This reduces the instruction sequence by eight clocks and allows the Read address
to be immediately entered after /CS is asserted low. If the “Continuous Read Mode” bits M5-4 do
not equal to (1,0), the next instruction (after /CS is raised and then lowered) requires the first byte
instruction code, thus returning to normal operation. It is recommended to input FFh on Sl for the
next instruction (8 clocks), to ensure M4 = 1 and return the device to normal operation.

Figure 7.2.6a. Fast Read Quad I/O Instruction (Initial instruction or previous M5-4-+10, SPI Mode)

/€S

__Mogle_3__| 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 22
rereshhhiiihiiiziiiiiiyigiisizigi S

X | | | | | T0s switch fi
o «———  Instruction ~——| A23-16 | A58 | AT0 | W0 | Dumy | Dumy | hlnfﬂi"t;h;ﬁf __________
(100) //// X EBH ‘ ‘ ‘ (4 LI

50
(101)

- DO 000000000

y

/HOLD
(103)

h | |
3 Bytel 3 Byte2 1 Byte3
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Figure 7.2.6b. Fast Read Quad I/O Instruction (Previous instruction set M5-4 = 10, SPI Mode)

/€S \
__MQQLS__I 0 $1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SCLK Mode 0

10s switch from

" " " | |
A23-16 i A15-8 3 AT-0 3 M7-0 3 Dummy 3 Dummy | loput to Output

00,00 Gl

i Bytel i Byte2 i Byte3

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

The Fast Read Quad I/O instruction can also be used to access a specific portion within a page by
issuing a “Set Burst with Wrap” (77h) command 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 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
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” 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. Refer to section 7.2.9 for detail descriptions.

Fast Read Quad I/O (EBh) in QPI Mode

The Fast Read Quad I/O instruction is also supported in QPI mode, as shown in Figure 7.2.6c.
When QPI mode is enabled, the number of dummy clocks is configured by the “Set Read
Parameters (C0Oh)” instruction to accommodate a wide range of applications 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 2, 4,
6 or 8. The default number of dummy clocks upon power up or after a Reset instruction is 2. In QPI
mode, the “Continuous Read Mode” bits M7-0 are also considered as dummy clocks. In the default
setting, the data output will follow the Continuous Read Mode bits immediately.

“Continuous Read Mode” feature is also available in QPl mode for Fast Read Quad I/O
instruction. Please refer to the description on previous pages.
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“Wrap Around” feature is not available in QPl mode for Fast Read Quad I/O instruction. To

perform a read operation with fixed data length wrap around in QPl mode, a dedicated “Burst
Read with Wrap” (0Ch) instruction must be used. Please refer to section 7.2.10 for details.

Figure 7.2.6c. Fast Read Quad I/O Instruction (Initial instruction or previous M5-47#10, QPI
Mode)

/cs
_ Mode_3__ 1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
SCLK Mode 0 I
Instruction 1 | | | 1 I0s switch from
ST l‘T" A23-16 | Al58 | A0 MO e Tnput to Output

Cs7ANE O 000 80 00,00 00 cu
oo 777 @@@ooooooooos -----------

(102)

/HOLD
(103)

|
I i |
| Bytel | Byte2 | Byte3
*” Set Read Parameters” instruction(COh)can
set the number of dummy clocks.

Figure 7.2.6d. Fast Read Quad I/O Instruction (Initial instruction or previous M5-4 = 10, QPI
Mode)

s\ S
100 —<EXDKEXD>
uw—«xyyo
(105) —<EX2XE<2
"ll05) —<XHX

A23-16 | A15-8 | A7-0 | M7-0* | Bytel | Byte2

*” Set Read Parameters” instruction(COh)can set
the number of dummy clocks.

—

53388
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7.2.7 Word Read Quad I/O (E7h)

The Word Read Quad I/O (E7h) instruction is similar to the Fast Read Quad 1/0 (EBh) instruction
except that the lowest Address bit (AO) must equal O and only two Dummy clocks are required
prior to the data output. The Quad I/O dramatically reduces instruction overhead allowing faster
random access for code execution (XIP) directly from the Quad SPI. The Quad Enable bit (QE) of
Status Register-2 must be setto enable the Word Read Quad I/O Instruction.

Word Read Quad 1/0 with “Continuous Read Mode”

The Word Read Quad I/O 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
7.2.7a. The upper nibble of the (M7-4) controls the length of the next Word Read Quad /O
instruction through the inclusion or exclusion of the first byte instruction code. The lower nibble bits
of the (M3-0) are don’t care (“X’). However, the 10 pins should be high-impedance prior to the
falling edge of the first data out clock.

If the “Continuous Read Mode” bits M5-4 = (1,0), then the next Word Read Quad /O instruction
(after /CS is raised and then lowered) does not require the E7h instruction code, as shown in
Figure 7.2.7b. This reduces the instruction sequence by eight clocks and allows the Read address
to be immediately entered after /CS is asserted low. If the “Continuous Read Mode” bits M5-4 do
not equal to (1,0), the next instruction (after /CS is raised and then lowered) requires the first byte
instruction code, thus returning to normal operation. It is recommended to input FFh on Sl for the
next instruction (8 clocks), to ensure M4 = 1 and return the device to normal operation.

Figure 7.2.7a. Word Read Quad I/O Instruction (Initial instruction or previous M5-4 # 10, SPI
Mode only)

_ _Mode 3__ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1
sax e U U U U UL U Y LA

f—— ; 10s switch f:
- Instruction —>| A23-16 i A15-8 % A7-0 % M7-0 Dummy ;In;sm :w;ocou‘t;r: ..........
(100)////X ETH 20X 16 X12 8}4 o X2 X0 4}‘4 __________

| |

‘ | | | |

‘ | | | |
SO i i | i [
(101) ARITARBRIRE RN @@@@G ..........

| | | | |

| | | |
/WP i ; i | | | [
(o DO OO0 000000 Gl
/HOLD 1 1 1 b/ | J—

(103)

BXEXEXEX XD

i Bytel i Byte2 i Byte3
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Figure 7.2.7b. Word Read Quad I/O Instruction (Previous instruction set M5-4 = 10, SPI Mode
only)

/s \

__Mmie_3__| 0 1 2 3 4 5 6 7 8 9 10 11 12 13

sk _we o [T UMY UULL

A23-16 | AI5-8 | A7-0 | M7-0 | Dumy || .q—— [0S Sviich from

! ! ! ! ! ;[nut to Ou‘tut __________
o 00000000000

S0 1 i | j Pt
i I ] ] | I [

/WP i 3 : ‘ : : J—

(102) 22X 18X 14 101 6 X 2 } 6 X 2 (6 QQ 6
| 1 I ' I I

/HOLD | ! i : : ‘ :

(103)

i Bytel i Byte2 3 Byte3

Word Read Quad I/O with “8/16/32/64-Byte Wrap Around” in Standard SPIl mode

The Word Read Quad I/O instruction can also be used to access a specific portion within a page
by issuing a “Set Burst with Wrap” (77h) command prior to E7h. The “Set Burst with Wrap” (77h)
command can either enable or disable the “Wrap Around” feature for the following E7h
commands. 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 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” 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. See section 7.2.9 for detail descriptions.
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7.2.8 Octal Word Read Quad I/O (E3h)

The Octal Word Read Quad /O (E3h) instruction is similar to the Fast Read Quad I/O (EBh)
instruction except that the lower four Address bits (A0, Al, A2, A3) must equal 0. As a result, the
dummy clocks are not required, which further reduces the instruction overhead allowing even
faster random access for code execution (XIP). The Quad Enable bit (QE) of Status Register-2
must be set to enable the Octal Word Read Quad I/O Instruction.

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

The Octal Word Read Quad /O 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
7.2.8a. The upper nibble of the (M7-4) controls the length of the next Octal Word Read Quad I/O
instruction through the inclusion or exclusion of the first byte instruction code. The lower nibble bits
of the (M3-0) are don’t care (“X’). However, the 10 pins should be high-impedance prior to the
falling edge of the first data out clock.

If the “Continuous Read Mode” bits M5-4 = (1,0), then the next Octal Word Read Quad /O
instruction (after /CS is raised and then lowered) does not require the E3h instruction code, as
shown in Figure 7.2.8b. This reduces the instruction sequence by eight clocks and allows the
Read address to be immediately entered after /CS is asserted low. If the “Continuous Read Mode”
bits M5-4 do not equal to (1,0), the next instruction (after /CS is raised and then lowered) requires
the first byte instruction code, thus returning to normal operation. It is recommended to input FFh
on Sl for the next instruction (8 clocks), to ensure M4 = 1 and return the device to normal
operation.

Figure 7.2.8a. Octal Word Read Quad I/O Instruction (Initial instruction or previous M5-4 = 10,
SPI Mode only)

Mode 3 0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

_____ hl
e R I I
‘
‘
|

j«———  Instruction ———| A23-16 | Al5-8 | AT-0 | M7-0
oo LXK B3H XX 12X 8 X4 X0 X 1X0) 1 ‘ 1
S0 i i : ‘ i i R
(100 2XarX1sX 9 X5 XX X1 {5 XIXEXXEX1XE
/¥ : i : i ! J—
(109 OO0 0006 0006006
/HOLD ! 3 ! ! i R

103

Bytel i Byte2 i Byte3 i Byted

July. 2021 Rev 1.0 46/ 94



Q Instructions Description

BY25Q64AL

Figure 7.2.8b. Octal Word Read Quad /O Instruction (Previous instruction set M5-4 = 10, SPI
Mode only)

/cs

_ _Mode 3__ 0 1 2 3 4 5 6 7 8 9 10 11 12 13
SCLK Mode 0 K
A23-16 | A58 | AT0 | W0

S @ XXX XD

SO A U L e

(o0 69906060 5 06066 5

/WP

(102 @@@@6906 6 60606 6

JHOLD U\ U U S\ | e

o) @@@QGOOO 7 90009 0o

! ! Bytel | Byte2 | Byte3 | Byted
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7.2.9 SetBurstwith Wrap (77h)

In Standard SPI mode, the Set Burst with Wrap (77h) instruction is used in conjunction with “Fast
Read Quad I/O (EBh)”, “Word Read Quad 1/0O (E7h)” and “Octal Word Read Quad 1/0O (E3h)”
instructions to access a fixed length of 8/16/32/64-byte section within a 256-byte page. Certain
applications can benefit from this feature and improve the overall system code execution
performance.

Similar to a Quad /O instruction, the Set Burst with Wrap instruction is initiated by driving the /CS
pin low and then shifting the instruction code “77h” followed by 24 dummy bits and 8 “Wrap Bits”,
W?7-0. The instruction sequence is shown in Figure 7.2.9. Wrap bit W7 and the lower nibble W3-0
are not used.

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

Once W6-4 is set by a Set Burst with Wrap instruction, all the following “Fast Read Quad /O
(EBh)”, “Word Read Quad 1/0O (E7h)” and “Octal Word Read Quad I/O (E3h)” 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 or after a software/hardware reset is
1.

In QPI mode, the “Burst Read with Wrap (0OCH)” command should be used to perform the Read
Operation with “Wrap Around” feature. The Wrap Length must be re-configured by “Set Read
Parameters (COH) command.

Figure 7.2.9. Set Burst with Wrap Instruction (SPI Mode only)

_ Mode 3__ o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 _Mode 3 _
SCLK Mode 0 Mode 0
j«———  Instruction ——» don’ t don” ¢ don” t §Wrap Bit
ST care | care | care |
(100) X L ; ; ‘
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7.2.10 Burst Read with Wrap (0Ch)

The “Burst Read with Wrap (0Ch)” instruction provides an alternative way to performthe read
operation with “Wrap Around” in QPI mode. The instruction is similar to the “Fast Read (0Bh)”
instruction in QPI mode, except the addressing of the read operation will “Wrap Around” to the
beginning boundary of the “Wrap Length” once the ending boundary is reached.

The “Wrap Length” and the number of dummy clocks can be configured by the “Set Read
Parameters (COh)” instruction.

Figure 7.2.10. Burst Read with Wrap Instruction (QPI Mode only)

/€8s \
_Mode3 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
sak _weeo o [T UL UL
Jewuetion 72316 | A15-8 | A7-0 | Dummyx | [0s switch from
OCH ' ! ! ! Input to Output
ENsrANE 6 © © 0.0 0= 6000 Cl
a0y LLLN XXX o X EX DX EXXE
i TTTN_/ NEEE XD XX XDE
/HOLD . | } } ; 1

(103)

i i
*” Set Read Paraments” instruction(COh)can
set the number of dummy clocks.
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7.3 ID and Power Instructions
7.3.1 Power-down (B9h)

Although the standby current during normal operation is relatively low, standby current can be
further reduced with the Power-down instruction. The lower power consumption makes the
Power-down instruction especially useful for battery powered applications (See ICC1 and ICC2 in
AC Characteristics). The instruction is initiated by driving the /CS pin low and shifting the
instruction code “B9h” as shown in Figure 7.3.1a (SPI mode) & Figure 7.3.1b (QPI mode).

The /CS pin must be driven high after the eighth bit has been latched. If this is not done the
Power-down instruction will not be executed. After /CS is driven high, the power- down state will
entered within the time duration of tDP (See AC Characteristics). While in the power-down state
only the Release Power-down / Device ID (ABh) instruction, software reset sequence or hardware
reset sequence, 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 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 ICC1

Figure 7.3.1a. Deep Power-down Instruction (SPI Mode)

s F
_Mode3_ 0 1 2 3 4 5 6 7 _ [ P 7™ yedes
SCLK Mode 0 H Mode 0
|#———  Instruction ~——m ‘
ST X B9H X

Stand-by current |Power—down current

Figure 7.3.1b. Deep Power-down Instruction (QPI Mode)

/CS

_ Mode 3 0 1 Mode 3

SCLK Mode 0 | Mode 0
Iastnu:t 19|§ ‘
B9H

SI
(100)

SO
(101)

/WP

- -

Stand-by current |Power—down current
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7.3.2 Release Power-down/Device ID (ABh)

The Release from Power-down / 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.

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 as shown in Figure 7.3.2a (SPI mode)
& Figure 7.3.2b (QPI mode). Release from power-down will take the time duration of tRES1 (See
AC Characteristics) before the device will resume normal operation and other instructions 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
bytes. The Device ID bits are then shifted out on the falling edge of SCLK with most significant bit
(MSB) first. The Device ID value for the BY25Q64AL 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 7.3.2c (SPI mode) & Figure
7.3.2d (QPI mode), 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 instructions 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 BUSY equals 1) the instruction
is ignored and will not have any effects on the current cycle.

Figure 7.3.2a. Release Power-down Instruction (SPI Mode)

fes F
_Mode3_ . 0 1 2 3 4 5 6 1T tRESL — yode 3
S S I 1 1 I "
j«——  Instruction ——m ‘
s1 / X ABH X
Power—down currer: Stand-by current >

Figure 7.3.2b. Release Power-down Instruction (QPI Mode)

/Cs
_ Mode 3 0 1 Mode 3

SCLK Mode 0 | Mode 0
Iastmtigﬁ ‘
ABH

SI

(100)

SO

(Io1)

/WP

(102)
/HOLD

- -

Power—down current|Stand-by current
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Figure 7.3.2c. Release Power-down / Device ID Instruction (SPI Mode)

/CS
_Mode3_ 0 1 2 3 4 5 6 7 8 9 20 30 31 32 33 34 35 36 37 38 30 | _ Moded_ _ | _ _ _ _ _ _ _
SCLK Mode 0 Mode 0
|<— Instruction —>|<— 3 Dummy Bytes —>| {«t— tRES2 —»
s1 X [ XXz~ 2X1X0X
MSB |——— Device ID —
% S X 8 X 5 X 4 X3 X2 X1 X0
MSB
Power-down current | Stand-by current

Figure 7.3.2d. Release Power-down / Device ID Instruction (QPI Mode)

/CS — tRES2 —m

_ Mode 3_ 0 1 2 3 4 5 6 7 8 9 Mode 3

SCLK _ Mode 0 Mode 0
Ipstruction | I0s switch from

- 3 Dummy Byte —> Tnput to Output
SI XXX I XXX xXx X e X0

%Device 1D

-

Power-down current |Stand-by current

7.3.3 Read Manufacturer / Device ID (90h)

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 Read Manufacturer/Device ID instruction is very similar to the Release from Power-down /
Device ID instruction. 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. After which, the
Manufacturer ID for BoyaMicro (68h) and the Device ID are shifted out on the falling edge of SCLK
with most significant bit (MSB) first as shown in Figure 7.3.3. The Device ID values for the
BY25Q64AL are listed in Manufacturer and Device |dentification table. If the 24-bit address is
initially set to 000001h the Device ID will be read first and then followed by the Manufacturer ID.
The Manufacturer and Device IDs can be read continuously, alternating from one to the other. The
instruction is completed by driving /CS high.

Figure 7.3.3a. Read Manufacturer/ Device ID Instruction (SPI Mode)

/CS
__Mo_de_S__l 0 1 2 3 4 5 6 7 8 9 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47  Mode 3
SCLE Mode 0 . Mode 0
|<— Instruction ~ ————|— Address(000000h) —|
st X oo XXz~ 2X X0
MSB
S0 High Z

Ol XXX EX X 3X XX O——

MSB
-4——— Manufacturer ID ———» 4¢——— Device ID e
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Figure 7.3.3b. Read Manufacturer / Device ID Instruction (QPI Mode)

s\ yan

Mode_3 . 0 1 2 3 4 5 6 7 8 9 10 11 j———

10s switch from

eiretiog) 42316 AT-0 Input to Output

90H

8 7777\ XXX XXX XXX 77

A15-8

0.6 0 VI

o CEXXEXIXEX D ‘

(101) | }
(00 XXX XXX XXX L7

1o 7777 N A DX EXTYEX L7
(103) WSB — INSB I MSB MSB | MSB ;
MFR 1D Device ID
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7.3.4 Read Manufacturer / Device ID Dual 1/0O (92h)

The Read Manufacturer / Device ID Dual I/O instruction is an alternative to the Read Manufacturer
/ Device ID instruction that provides both the JEDEC assigned manufacturer ID and the specific
device ID at 2x speed.

The Read Manufacturer / Device ID Dual /O instruction is similar to the Fast Read Dual 1/0
instruction. 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 and “Continuous Read Mode” bits
(M7-M0), but with the capability to input the Address bits two bits per clock. After which, the
Manufacturer ID for BoyaMicro (68h) and the Device ID are shifted out 2 bits per clock on the
falling edge of SCLK with most significant bits (MSB) first as shown in Figure 7.3.4. The Device ID
values for the BY25Q64AL are listed in Manufacturer and Device ldentification table. If the 24-bit
address is initially set to 000001h the Device ID will be read first and then followed by the
Manufacturer ID. The Manufacturer and Device IDs can be read continuously, alternating from one
to the other. The instruction is completed by driving /CS high.

Figure 7.3.4. Read Manufacturer / Device ID Dual I/O Instruction (SPI Mode only)

/CS
_ _Mode 3__ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
SCLK Mode 0
|«———  Instruction ~——m4— A23-16 —><— A15-8 —>§<—A7—0(00H)—>§<— -0 —»
I X 92i {6 XX X 0X e XX 2 X0 X e X aX2X 0 X eX4X2X0 |
0 High 7 XXX XX EX XXX X XXX
MSB MSB { MSB MSB
/CS

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 Mode 3.

| | {NSB M5B
“— WFRTD —»a— Device ID —a— MR D o Device 1D
| | | (repeat) | (repeat)
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7.3.5 Read Manufacturer / Device ID Quad 1/O (94h)

The Read Manufacturer / Device ID Quad l/O instruction is an altemative to the Read
Manufacturer / Device ID instruction that provides both the JEDEC assigned manufacturer ID and
the specific device ID at 4x speed.

The Read Manufacturer / Device ID Quad I/O instruction is similar to the Fast Read Quad 1/O
instruction. 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 “Continuous Read Mode” bits (M7-M0)
and a four clock dummy cycles, but with the capability to input the Address bits four bits per clock.
After which, the Manufacturer ID for BoyaMicro (68h) and the Device ID are shifted out four bits
per clock on the falling edge of SCLK with most significant bit (MSB) first as shown in Figure 7.3.5.
The Device ID values for the BY25Q64AL are listed in Manufacturer and Device ldentification
table. If the 24-bit address is initially set to 000001h the Device ID will be read first and then
followed by the Manufacturer ID. The Manufacturer and Device IDs can be read continuously,
alternating from one to the other. The instruction is completed by driving /CS high.

Figure 7.3.5. Read Manufacturer / Device ID Quad I/O Instruction (SPI Mode only)

/S
_Mode3__ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 923
SCLK Mode 0
[«———  Instruction ——i A23-16 | Al5-8 | ?070_1-?) | M0 | Dummy | Dummy ||, tops o Gutper
SI 1 1 1 3 I
(100) X ot A XOXAXOXAXOX X0 D OO
50 . e
o a2 XXX XX DG 000 aN
/e . 1.
(102) Ligh 7 6 X 2X6X2X6X2X6X2 sX2X6X2
/HOLD . Y A
(103) High Z T X3 XIXBXIXBXTX3 TAIKIXRS
| | | MFR ID Device ID
/€8S
_________ 23 24 25 26 27 28 29 30 31 Node3
SCLK Mode 0

MFR TD [Device ID| MFR ID Device ID
(repeat) | (repeat) | (repeat) | (repeat)
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7.3.6 Read Unique ID Number (4Bh)

The Read Unique ID Number instruction accesses a factory-set read-only 128-bit number that is
unique to each BY25Q64AL 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 128-bit ID is shifted out on the falling edge of SCLK as shown in
Figure 7.3.6.

Figure 7.3.6. Read Unique ID Number Instruction (SPI Mode only)

__M%ie_S__l 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

|&——  Instruction @~ ———»}«——— Dummy Byte I ———»|&——— Dummy Byte 2 ——»
S LLLL K 4

SO High 7
/CS

__________ 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 164 165 166 167 Mode 3_
SCLK Mode 0

|<— Dummy Byte 3 —>|<— Dummy Byte 4 e
SI i
High 7
" X XX
MSB

128-bit Unique
Serial Number |
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7.3.7 Read JEDEC ID (9Fh)

For compatibility reasons, the BY25Q64AL provides several instructions to electronically
determine the identity of the device. The Read JEDEC ID instruction is compatible with the JEDEC
standard for SPI compatible serial memories that was adopted in 2003. The instruction is initiated
by driving the /CS pin low and shifting the instruction code “9Fh”. The JEDEC assigned
Manufacturer ID byte for BoyaMicro (68h) and two Device ID bytes, Memory Type (ID15-1D8) and
Capacity (ID7-ID0) are then shifted out on the falling edge of SCLK with most significant bit (MSB)
first as shown in Figure 7.3.7a (SPI mode) & Figure 7.3.7b (QPI mode). For memory type and
capacity values refer to Manufacturer and Device ldentification table.

Figure 7.3.7a. Read JEDEC ID Instruction (SPI Mode)

/Cs

Mode 3 0 1 2 3 4 5 6 7 8 9 10 1l 12 13 14 15

|<— Instruction —>|
St X 9FH X

) High Z

~4——— Manufacturer ID ———p
68H

/Cs

__________ 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3l Mode 3
SCLK Mode 0

«¢——Memory Type ID15-8 ——m-«——— Capacity ID7-0 ——»

SO e — ooo@@@@@@@@@@ﬂo

MSB i

Figure 7.3.7b. Read JEDEC ID Instruction (QPI Mode)

/CS
_ _Mode 3_ 0 1 3 5 6 7 _Mode 3
SCLK  Mode 0 Mode 0
IHH;MTﬁO‘ o igpu:'tz l(;uip:‘: !
SI ! y
oy (EX XX
S0
(101) 960
/WP
(102) @@00
Y | i
/HOLD J y
(109) CusX X T X 8 )p——
68H | ID15-8 | ID7-0
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7.4 Program / Erase and Security Instructions
7.4.1 Page Program (02h)

The Page Program instruction allows from one byte to 256 bytes (a page) of data to be
programmed at previously erased (FFh) memory locations. A Write Enable instruction must be
executed before the device will accept the Page Program Instruction (Status Register bit WEL=1).
The instruction is initiated by driving the /CS pin low then shifting the instruction code “02h”
followed by a 24-bit address (A23-A0) and at least one data byte, into the Sl pin. The /CS pin must
be held low for the entire length of the instruction while data is being sent to the device. The Page
Program instruction sequence is shown in Figure 7.4.1a (SPI mode) and Figure 7.4.1b (QPI
mode).

If an entire 256 byte page is to be programmed, the last address byte (the 8 least significant
address bits) should be set to 0. If the last address byte is not zero, and the number of clocks
exceeds the remaining page length, the addressing will wrap to the beginning of the page. In some
cases, less than 256 bytes (a partial page) can be programmed without having any effect on other
bytes within the same page. One condition to perform a partial page program is that the number of
clocks cannot exceed the remaining page length. If more than 256 bytes are sent to the device the
addressing will wrap to the beginning of the page and overwrite previously sent data.

As with the write and erase instructions, the /CS pin must be driven high after the eighth bit of the
last byte has been latched. If this is not done the Page Program instruction will not be executed.
After /CS is driven high, the self-timed Page Program instruction will commence for a time duration
of tPP (See AC Characteristics). While the Page Program cycle is in progress, the Read Status
Register instruction may still be accessed for checking the status of the BUSY bit. The BUSY bit is
a 1 during the Page Program cycle and becomes a 0 when the cycle is finished and the device is
ready to accept other instructions again. After the Page Program cycle has finished the Write
Enable Latch (WEL) bit in the Status Register is cleared to 0. The Page Program instruction will
not be executed if the addressed page is protected by the Block Protect (CMP, SEC, TB, BP2,
BP1, and BPO) bits or the Dynamic Protection Block/Sector Locks.

Figure 7.4.1a. Page Program Instruction (SPI Mode)

/Cs

Mode_3 o 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39

j&———  Instruction ——wle———  24-Bit Address ———}4——— DataByte 1 —»

SI // X 028 @@ """""" (3X2 XXX T XX 5 XX 3 X2 X1 X0

4— Data Byte 2 —>|<— Data Byte 3 Data Byte 256

—
_____ 0 00690@000@699000 GOGOOQGOVIII

MSB
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Figure 7.4.1b. Page Program Instruction (QPI Mode)

/Cs

0 1 2 3

4 5 6 7 8 9 10 11 12

13

o R=% pss16 | s | A0 | Bysel | Byte2 | Byto3 } | Byte 255 | Byte 256 |

AN © ©0.00 00 6000 00 00 v

$0 3 : 3 : 3 3 : 3

aov _/L// N\ QXX 13X 9 X 8 X 1X 5 X 1X 8 X X EX = —CEXX XX L/

(o 22 181141036 X6 X2 XeX2 X6 X2 ) XX eX )

fies X XXX X3 XXX TXEXTX ) XT3 Y
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7.4.2 Quad Input Page Program (32h)

The Quad Page Program instruction allows up to 256 bytes of data to be programmed at
previously erased (FFh) memory locations using four pins: Sl, SO, /WP, and /HOLD. The Quad
Page Program can improve performance for PROM Programmer and applications that have slow
clock speeds <5MHz. Systems with faster clock speed will not realize much benefit for the Quad
Page Program instruction since the inherent page program time is much greater than the time it
take to clock-in the data.

To use Quad Page Program the Quad Enable (QE) bit in Status Register-2 must be setto 1. A
Write Enable instruction must be executed before the device will accept the Quad Page Program
instruction (Status Register-1, WEL=1). The instruction is initiated by driving the /CS pin low then
shifting the instruction code “32h” followed by a 24-bit address (A23-A0) and at least one data byte,
into the 10 pins. The /CS pin must be held low for the entire length of the instruction while data is
being sent to the device. All other functions of Quad Page Program are identical to standard Page
Program. The Quad Page Program instruction sequence is shown in Figure 7.4.2.

Figure 7.4.2. Quad Input Page Program Instruction (SPI Mode only)

/CS \
_Mode3s 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31
sk _weseo ) [T UL L...
|<— Instruction —>|<— 24-Bit Address —>|
& 777X 328 23X 22 X2Ly—reeee o
MSB
SO
(101)
/WP
(102)
/HOLD
(103)
/CS
________ 31 32 33 34 35 36 37 536 537 538 539 540 541 542 543 Mode 3....
sk oUW Mode 0
Byte 1 | Byte2 | Byte3 | | Byte 253 Byte 254 | Byte 255 | Byte 256 |
ST ! ! ! l ; ;
(100) ‘ ‘ ! ‘ ! '
0 : : : 1 : 1
oy T 51‘51‘51 51‘51‘51‘51‘
: : 1 1 1 ‘
i I ] I i i
/WP 62}6 2}62 62}6 2}6 z} 2}
(102) \ \ \ ‘ \ 6 ‘
JHOLD . /N VNV Va\
(103) GOOQO 00000000’[[
wMSB | | | USB | | uSB | SB | | st i
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7.4.3 Sector Erase (20h)

The Sector Erase instruction sets all memory within a specified sector (4K-bytes) to the erased
state of all 1s (FFh). A Write Enable instruction must be executed before the device will accept the
Sector Erase Instruction (Status Register bit WEL must equal 1). The instruction is initiated by
driving the /CS pin low and shifting the instruction code “20h” followed a 24 -bit sector address
(A23-A0). The Sector Erase instruction sequence is shown in Figure 7.4.3a (SPI mode) & Figure
7.4.3b (QPI mode).

The /CS pin must be driven high after the eighth bit of the last byte has been latched. If this is not
done the Sector Erase instruction will not be executed. After /CS is driven high, the self-timed
Sector Erase instruction will commence for a time duration of tSE (See AC Characteristics). While
the Sector Erase cycle is in progress, the Read Status Register instruction may still be accessed
for checking the status of the BUSY bit. The BUSY bit is a 1 during the Sector Erase cycle and
becomes a 0 when the cycle is finished and the device is ready to accept other instructions again.
After the Sector Erase cycle has finished the Write Enable Latch (WEL) bit in the Status Register
is cleared to 0. The Sector Erase instruction will not be executed if the addressed page is
protected by the Block Protect (CMP, SEC, TB, BP2, BP1, and BPO) bits or the Dynamic
Protection Block/Sector Locks.

Figure 7.4.3a. Sector Erase Instruction (SPI Mode)

_Mode 3_ 0 1 2 3 4 5 6 7 8 9 10 29 30 31 _Mode 3 _
sax _wee o [T UYL L... Mode 0
|¢———  Instruction =~——»|4——— 24-Bit Address ——»|
1 X 20 (23X 22X 21— OGO'II
MSB
S0 High Z

Figure 7.4.3b. Sector Erase Instruction (QPI Mode)

/s

H—‘H A23-16 1 A15-8 | A7T-0
(100) lll‘ @99900 ZZZZ

(101) lll’ @Q@OGG ZZZZ
(102) (/L \ 949@0 ZZZZ
o ZITT\ (XX XXX 77T
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7.4.4 32KB Block Erase (52h)

The 32KB Block Erase instruction sets all memory within a specified block (32K-bytes) to the
erased state of all 1s (FFh). A Write Enable instruction must be executed before the device will
accept the 32KB Block Erase Instruction (Status Register bit WEL must equal 1). The instruction is
initiated by driving the /CS pin low and shifting the instruction code “52h” followed a 24-bit block
address (A23-A0). The Block Erase instruction sequence is shown in Figure 7.4.4a (SPI mode) &
Figure 7.4.4b (QPI mode).

The /CS pin must be driven high after the eighth bit of the last byte has been latched. If this is not
done the 32KB Block Erase instruction will not be executed. After /CS is driven high, the self-timed
32KB Block Erase instruction will commence for a time duration of tBE1 (See AC Characteristics).
While the 32KB Block Erase cycle is in progress, the Read Status Register instruction may still be
accessed for checking the status of the BUSY bit. The BUSY bit is a 1 during the 32KB Block
Erase cycle and becomes a 0 when the cycle is finished and the device is ready to accept other
instructions again. After the 32KB Block Erase cycle has finished the Write Enable Latch (WEL) bit
in the Status Register is cleared to 0. The 32KB Block Erase instruction will not be executed if the
addressed page is protected by the Block Protect (CMP, SEC, TB, BP2, BP1, and BPO) bits or the
Dynamic Protection Block/Sector Locks.

Figure 7.4.4a. 32KB Block Erase Instruction (SPI Mode)

/CS

__Moge_‘s__| 0 1 2 3 4 5 6 7 8 9 10 29 30 31 _Mode 3 _
saxX _wae o [T LT L Node 0
|<— Instruction —>|<— 24-Bit Address —>
1 X 521 (28X 22X 2 XXX L/
MSB
S0 High Z

Figure 7.4.4b. 32KB Block Erase Instruction (QPI Mode)

[T A23-16 | A58 | AT-0
awy 2277 @@9900 YA

(101) lll‘ @0@060 ZZZZ
Gon L7 @@@@06 [/

o ZLLLN @@@000 Y
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7.4.5 64KB Block Erase (D8h)

The 64KB Block Erase instruction sets all memory within a specified block (64K-bytes) to the
erased state of all 1s (FFh). A Write Enable instruction must be executed before the device will
accept the 64KB Block Erase Instruction (Status Register bit WEL must equal 1). The instruction is
initiated by driving the /CS pin low and shifting the instruction code “D8h” followed a 24 -bit block
address (A23-A0). The 64KB Block Erase instruction sequence is shown in Figure 7.4.5a (SPI
mode) & Figure 7.4.5b (QPI mode).

The /CS pin must be driven high after the eighth bit of the last byte has been latched. If this is not
done the 64KB Block Erase instruction will not be executed. After /CS is driven high, the self-
timed 64KB Block Erase instruction will commence for a time duration of tBE (See AC
Characteristics) . While the 64KB Block Erase cycle is in progress, the Read Status Register
instruction may still be accessed for checking the status of the BUSY bit. The BUSY bit is a 1
during the 64KB Block Erase cycle and becomes a 0 when the cycle is finished and the device is
ready to accept other instructions again. After the 64KB Block Erase cycle has finished the Write
Enable Latch (WEL) bit in the Status Register is cleared to 0. The 64KB Block Erase instruction
will not be executed if the addressed page is protected by the Block Protect (CMP, SEC, TB, BP2,
BP1, and BPO) bits or the Dynamic Protection Block/Sector Locks.

Figure 7.4.5a. 64KB Block Erase Instruction (SPI Mode)

/Cs

_ Mode 3_ 0 1 2 3 4 5 6 7 8 9 10 29 30 31 _Mode 3 _
sax wse o [TITLILT LT LT Node 0
|<— Instruction —>|<— 24-Bit Address —>
st //// X g (28X 22X 2L)— QOO'II
MSB
S0 High 7

Figure 7.4.5b. 64KB Block Erase Instruction (QPI Mode)

/s

[ 23-16 | M58 | AT-0
ooy 2L/ @99000 Ve

i 227 @EXXEXEXXXTZZT
(102) lll’ @@@9 ZZZZ
77777 X@XEX XX DXL
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7.4.6 Chip Erase (C7h/60h)

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 7.4.6.

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 (See AC Characteristics). While the Chip
Erase cycle is in progress, the Read Status Register instruction may still be accessed to check the
status of the BUSY bit. The BUSY 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 will not be executed if any memory region is protected by the Block Protect (CMP, SEC,
TB, BP2, BP1, and BPO0) bits or the Dynamic Protection Block/Sector Locks.

Figure 7.4.6. Chip Erase Instruction for SPI Mode (left) or QPI Mode (right)

s N/
/cs _Mode3 _ O 1 _Mode3d
_Mode3 0 1 2 3 4 5 6 7 Mode3 _ SCLK _ Mode 0 | Yode 0
Ipstruction
SCLK Mode 0 Mode 0 Hﬁ"
j«———  Instruction ~——»| S1
(100)
SI X C7H or 60H X S0
(101)
/WP

S0 High Z

(102)
/HOLD
(103)
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7.4.7 Erase/Program Suspend (75h)

The Erase/Program Suspend instruction “75h”, allows the system to interrupt a program or Sector
or Block Erase operation and then read from or program data to, any other sectors or blocks. The
Erase/Program Suspend instruction sequence is shown in Figure 7.4.7a (SPI mode) & Figure
7.4.7b (QPI mode).

The Write Status Register instruction (01h, 31h, 11h) and Erase instructions (20h, 52h, D8h, C7h,
60h, 44h) and page program instruction are not allowed during Erase/Program Suspend.
Erase/Program Suspend is valid only during the page program or Sector or 32KB/64KB Block
erase operation. If written during the Chip Erase operation, the Erase/Program Suspend
instruction is ignored.

The Erase/Program Suspend instruction “75h” will be accepted by the device only if the SUS1 bit
or SUS2 bit in the Status Register equals to 0 and the BUSY bit equals to 1 while a page program
or a Sector or 32KB/64KB Block Erase operation is on-going. If the SUS1 bit or SUS2 bit equals to
1 or the BUSY bit equals to 0, the Suspend instruction will be ignored by the device. A maximum of
time of “tSUS” (See AC Characteristics) is required to suspend the erase/program operation. The
BUSY bit in the Status Register will be cleared from 1 to0 within “tSUS” and the SUS bit in the
Status Register will be set from 0to 1 immediately after Erase/Program Suspend. For a previously
resumed Erase/Program operation, it is also required that the Suspend instruction “75h” is not
issued earlier than a minimum of time of “tSUS” following the preceding Resume instruction “7Ah”.

Unexpected power off during the Erase/Program Suspend state will reset the device and release
the suspend state. SUS1 bit or SUS2 bit in the Status Register will also reset to 0. The data within
the page, sector or block that was being suspended may become corrupted. It is recommended for
the user to implement system design techniques against the accidental power interruption and
preserve data integrity during Erase/Program Suspend state.

Figure 7.4.7a. Erase/Program Suspend Instruction (SPI Mode)

|¢———  Instruction ——» ‘
SI / X 75H X

) High Z

Accept instructions

Figure 7.4.7b. Erase/Program Suspend Instruction (QPI Mode)

/Cs
Mode 3 0 1 Mode 3

— et S e e - —
SCLK  Mode 0 | Mode 0
I»strucn‘g ‘
75H

ST
(100)

Accept instructions
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7.4.8 Erase/Program Resume (7Ah)

The Erase/Program Resume instruction “7Ah” must be written to resume the page program or
Sector/Block Erase operation after an Erase/Program Suspend. The Resume instruction “7Ah” will
be accepted by the device only if the SUS1 bit or SUS2 bit in the Status Register equals to 1 and
the BUSY bit equals to 0. After issued the SUSL1 bit or SUS2 bit will be cleared from 1 to O
immediately, the BUSY bit will be set from 0 to 1 within 200ns and the page or Sector or Block will
complete the erase/program operation. If the SUS1 bit or SUS2 bit equals to 0 or the BUSY bit
equals to 1, the Resume instruction “7Ah” will be ignored by the device. The Erase/Program
Resume instruction sequence is shown in Figure 7.4.8a (SPI mode) & Figure 7.4.8b (QPI mode).

Resume instruction is ignored if the previous Erase/Program Suspend operation was interrupted
by unexpected power off. It is also required that a subsequent Erase/Program Suspend instruction
not to be issued within a minimum of time of “tSUS” following a previous Resume instruction.

Figure 7.4.8a. Erase/Program Resume Instruction (SPI Mode)

/cs

_Moded3_ 0 1 2 3 4 5 6 7T | _ Meded __.

SCLE  Mode 0 Mode 0
|«———  Instruction ——»|

SI X 7AH X

Resume previously
suspended Program or
Erase

Figure 7.4.8b. Erase/Program Resume Instruction (QPI Mode)

/CS \
__}Jloge_3__| 0 1 _ | _ _ _Mode3d _ _
SCLK Mode 0 | Mode 0
Ipstruction
1 TAH
(100) \_/<
SO
(101) \<
/WP
G LLLL S N\ K
/HOLD
(103) /X
Resume previously
suspended Program or

Erase
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7.4.9 FErase Security Registers (44h)

The BY25Q64AL offers 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.

The Erase Security Register instruction is similar to the Sector Erase instruction. A Write Enable
instruction must be executed before the device will accept the Erase Security Register Instruction
(Status Register bit WEL must equal 1). The instruction is initiated by driving the /CS pin low and
shifting the instruction code “44h” followed by a 24-bit address (A23-A0) to erase one of the three
security registers.

ADDRESS A23-16 Al15-12 Al1-8 A7-0
Security Register #1 00h 0001 0000 Don’t Care
Security Register #2 00h 0010 0000 Don’t Care
Security Register #3 00h 0011 0000 Don’t Care

The Erase Security Register instruction sequence is shown in Figure 7.4.9. The /CS pin must be
driven high after the eighth bit of the last byte has been latched. If this is not done the instruction
will not be executed. After /CS is driven high, the self-timed Erase Security Register operation will
commence for a time duration of tSE (See AC Characteristics). While the Erase Security Register
cycle is in progress, the Read Status Register instruction may still be accessed for checking the
status of the BUSY bit. The BUSY bit is a 1 during the erase cycle and becomes a 0 when the
cycle is finished and the device is ready to accept other instructions again. After the Erase Security
Register cycle has finished the Write Enable Latch (WEL) bit in the Status Register is cleared to 0.
The Security Register Lock Bits (LB3-1) in the Status Register-2 can be used to OTP protect the
security registers. Once a lock bit is set to 1, the corresponding security register will be
permanently locked, Erase Security Register instruction to that register will be ignored (Refer to
section 5.4.2.6 and section 7.1.5 for detail descriptions).

Figure 7.4.9. Erase Security Registers Instruction (SPI Mode only)

_ Mode 3_ 0 1 2 3 4 5 6 7 8 9 10 29 30 31 _Mode 3 _
SCLK Mode 0 ) [ [ [ L I O O OO O O L Mode 0
|<— Instruction —>|<— 24-Bit Address —>|
1 X a4 (28X 22X 2 XXX L/
MSB
S0 High Z
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7.4.10 Program Security Registers (42h)

The Program Security Register instruction is similar to the Page Program instruction. It allows from
one byte to 256 bytes of security register data to be programmed at previously erased (FFh)
memory locations. A Write Enable instruction must be executed before the device will accept the
Program Security Register Instruction (Status Register bit WEL= 1). The instruction is initiated by
driving the /CS pin low then shifting the instruction code “42h” followed by a 24- bit address
(A23-A0) and at least one data byte, into the Sl pin. The /CS pin must be held low for the entire
length of the instruction while data is being sent to the device.

ADDRESS A23-16 Al15-12 Al1-8 A7-0
Security Register #1 00h 0001 0000 Byte Address
Security Register #2 00h 0010 0000 Byte Address
Security Register #3 00h 0011 0000 Byte Address

The Program Security Register instruction sequence is shown in Figure 7.4.10. The Security
Register Lock Bits (LB3-1) in the Status Register-2 can be used to OTP protect the security
registers. Once a lock bit is set to 1, the corresponding security register will be permanently locked,
Program Security Register instruction to that register will be ignored (See 7.1.8, 8.2.25 for detail
descriptions).

Figure 7.4.10. Program Security Registers Instruction (SPI Mode only)

/Cs

Mode 3 o 1 2 3 4 5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39

|<— Instruction —>|<— 24-Bit Address —>|<— Data Byte 1

ST // X 428 @@ """""" 09@0006960@ o

...... |#———  Data Byte 2 ————pl@———  Data Byte 3 Data Byte 256 ———|
_____ 0 0909990009699900 GQQQQQQO'III

MSB
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7.4.11 Read Security Registers (48h)

The Read Security Register instruction is similar to the Fast Read instruction and allows one or
more data bytes to be sequentially read from one of the three security registers. The instruction is
initiated by driving the /CS pin low and then shifting the instruction code “48h” followed by a 24-bit
address (A23-A0) and eight “dummy” clocks into the Sl pin. The code and address bits are latched
on the rising edge of the SCLK pin. After the address is received, the data byte of the addressed
memory location will be shifted out on the SO pin at the falling edge of SCLK with most significant
bit (MSB) first. The byte address is automatically incremented to the next byte address after each
byte of data is shifted out. Once the byte address reaches the last byte of the register (byte
address FFh), it will reset to address 00h, the first byte of the register, and continue to increment.
The instruction is completed by driving /CS high. The Read Security Register instruction sequence
is shown in Figure 7.4.11. If a Read Security Register instruction is issued while an Erase,
Program or Write cycle is in process (BUSY=1) the instruction is ignored and will not have any
effects on the current cycle. The Read Security Register instruction allows clock rates from D.C. to
a maximum of FR (see AC Electrical Characteristics).

ADDRESS A23-16 Al15-12 All1-8 A7-0
Security Register #1 00h 0001 0000 Byte Address
Security Register #2 00h 0010 0000 Byte Address
Security Register #3 00h 0011 0000 Byte Address

Figure 7.4.11. Read Security Registers Instruction (SPI Mode only)

Mode_3 0 1 2 3 4 5 6 7 8 9 10 28 20 30 31

j«———  Instruction ———»|«——— 24-Bit Address —>|...
st LLLLXK o @EXEXED XXX

MSB

High Z

___________ 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 2 54
SCLK

f— Dummy Byte — . 1
S 0 X T XX XXX XXX/ /7//////////// ///

- Data Out 1 —><— Data Qut 2

High_Z Y S o e
s0 d 060090000660900 T

MSB MSB
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7.4.12 Set Read Parameters (COh)

In QPI mode, to accommodate a wide range of applications with different needs for either
maximum read frequency or minimum data access latency, “Set Read Parameters (COh)”
instruction can be used to configure the number of dummy clocks for “Fast Read (0Bh)” , “Fast
Read Quad I/O (EBh)” & “Burst Read with Wrap (0Ch)” instructions, and to configure the number
of bytes of “Wrap Length” for the “Burst Read with Wrap (0Ch)” instruction.

In Standard SPI mode, the “Set Read Parameters (COh)” instruction is not accepted. The dummy
clocks for various Fast Read instructions in Standard/Dual/Quad SPI mode are fixed, please refer
to the Instruction Table 2 for details. The “Wrap Length” is set by W5-4 bit in the “Set Burst with
Wrap (77h)” instruction. This setting will remain unchanged when the device is switched from
Standard SPI mode to QPI mode.

The default “Wrap Length” after a power up or a Reset instruction is 8 bytes, the default number of
dummy clocks is 2. The number of dummy clocks is only programmable for “Fast Read (0Bh)”,
“Fast Read Quad /O (EBh)” & “Burst Read with Wrap (0Ch)” instructions in the QPI mode.
Whenever the device is switched from SPI mode to QPI mode, the number of dummy clocks and
“Wrap Length” should be set again, prior to any 0Bh, EBh or OCh instructions.

DUMMY MAXIMUM el
— READ FREQ. WRAP
PO CLOCKS | READ FREQ. P1-PO LENGTH
(A[1:0]=0,0)
0 0 2 33MHz 33MHz 0 0 8-byte
0 1 4 55MHz 80MHz 0 1 16-byte
1 0 6 80MHz 108MHz 1 0 32-byte
1 1 64-byte
Figure 7.4.12. Set Read Parameters Instruction (QPI Mode only)
/cs
_Mode3d_ 0 1 2
SCLK Mode 0
oy ZLL N\ D,
aon LLLL N\ DEY
i 7777 7\ AKX
LT P XP3)
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7.4.13 Enter QPIMode (38h)

The BY25Q64AL support both Standard/Dual/Quad Serial Peripheral Interface (SPI) and Quad
Peripheral Interface (QPI). However, SPI mode and QPI mode cannot be used at the same time.
“Enter QPI (38h)” instruction is the only way to switch the device from SPI mode to QPI mode.

Upon power-up, the default state of the device upon is Standard/Dual/Quad SPI mode. This
provides full backward compatibility with earlier generations of BoyaMicro serial flash memories.
See Instruction Set Table 1- 2 for all supported SPI commands. In order to switch the device to
QPI mode, the Quad Enable (QE) bit in Status Register-2 must be set to 1 first, and an “Enter QPI
(38h)” instruction must be issued. If the Quad Enable (QE) bit is 0, the “Enter QPI (38h)”
instruction will be ignored and the device will remain in SPI mode.

See Instruction Set Table 3 for all the commands supported in QPI mode.

When the device is switched from SPI mode to QPI mode, the existing Write Enable and
Erase/Program Suspend status, and the Wrap Length setting will remain unchanged.

Figure 7.4.13. Enter QPI Instruction (SPI Mode only)

/CS \ /
_ _Mode 3_ 0 1 2 3 4 5 6 7 _Mode3d _
SCLK Mode 0 Mode 0
|¢———  Instruction ~——»
st //// X 38 XL/
SO High Z

7.4.14 Exit QPI Mode (FFh)

In order to exit the QPI mode and return to the Standard/Dual/Quad SPI mode, an “Exit QPI (FFh)”
instruction must be issued.

When the device is switched from QPI mode to SPI mode, the existing Write Enable Latch (WEL)
and Erase/Program Suspend status, and the Wrap Length setting will remain unchanged.

Figure 7.4.14. Exit QPI Instruction (QPI Mode only)

|

/CS
_Mode3 0 1 Moded
SCLK  Mode 0 Mode 0
Iastructi_oln
FFH
SI
(100) M

SR
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7.4.15 Dynamic Protection Block/Sector Lock (36h)

The Dynamic Protection Block/Sector Lock/Unlock provides an alternative way to protect the
memory array from adverse Erase/Program. In order to use the Dynamic Protection Block/Sector
Lock/Unlock, the WPS bit in Status Register-3 must be set to 1. If WPS=0, the write protection will
be determined by the combination of CMP, SEC, TB, BP[2:0] bits in the Status Registers. The
Dynamic Protection Block/Sector Lock bits are volatile bits. The default values after device power
up or after a Reset are 1, so the entire memory array is being protected.

To lock a specific block or sector as illustrated in Figure 7.4.15a (SPI mode) or Figure 7.4.15b (QPI
mode), an Dynamic Protection Block/Sector Lock command must be issued by driving /CS low,
shifting the instruction code “36h” into the Data Input pin on the rising edge of SCLK, followed by a
24-bit address and then driving /CS high. A Write Enable instruction must be executed before the
device will accept the Dynamic Protection Block/Sector Lock Instruction (Status Register bit WEL=
1).

Figure 7.4.15a. Dynamic Protection Block/Sector Lock Instruction (SPI Mode)

_ Mode 3__ o 1 2 3 4 5 6 7 8 9 10 29 30 31 _Mode 3 _
sax _weeo s [T U UUUUL.... Mode 0
j«——  Instruction ———mja——— 24-Bit Address —»|
1 X sei (X 22X o) XXX L/
MSB
S0 High 7

Figure 7.4.15b. Dynamic Protection Block/Sector Lock Instruction (QPI Mode)

/CS

H—"H A23-16 | Al58 | AT-0
awy 2L/ @@@600 Y

(101) s @Q@OGO YA
(102) lll‘ @@@@06 ZZZZ

wow LLLL N @@@QOO Ve
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7.4.16 Dynamic Protection Block/Sector Unlock (39h)

The Dynamic Protection Block/Sector Lock/Unlock provides an alternative way to protect the
memory array from adverse Erase/Program. In order to use the Dynamic Protection Block/Sector
Lock/Unlock, the WPS bit in Status Register-3 must be set to 1. If WPS=0, the write protection will
be determined by the combination of CMP, SEC, TB, BP[2:0] bits in the Status Registers. The
Dynamic Protection Block/Sector Lock bits are volatile bits. The default values after device power
up or after a Reset are 1, so the entire memory array is being protected.

To unlock a specific block or sector as illustrated in Figure 7.4.16a (SPI mode) or Figure 7.4.16b
(QPI'mode), an Dynamic Protection Block/Sector Unlock command must be issued by driving /CS
low, shifting the instruction code “39h” into the Data Input pin on the rising edge of SCLK, followed
by a 24- bit address and then driving /CS high. A Write Enable instruction must be executed before
the device will accept the Dynamic Protection Block/Sector Unlock Instruction (Status Register bit
WEL=1).

Figure 7.4.16a. Individual Block Unlock Instruction (SPI Mode)

_ Mode 3__ o 1 2 3 4 5 6 7 8 9 10 29 30 31 _Mode 3 _
sax _weeo s [T U UUUUL.... Mode 0
j«——  Instruction ———mja——— 24-Bit Address —»|
1 X o (X 22X o) XXX L/
MSB
S0 High 7

Figure 7.4.16b. Individual Block Unlock Instruction (QPI Mode)

/CS

H—"H A23-16 | Al58 | AT-0
awy 2L/ @@@600 Y

(101) s @Q@OGO YA
(102) lll‘ @@@@06 ZZZZ

wow LLLL N @@@QOO Ve
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7.4.17 Read Block/Sector Lock (3Dh)

The Dynamic Protection Block/Sector Lock/Unlock provides an alternative way to protect the
memory array from adverse Erase/Program. In order to use the Dynamic Protection Block/Sector
Lock/Unlock, the WPS bit in Status Register-3 must be set to 1. If WPS=0, the write protection will
be determined by the combination of CMP, SEC, TB, BP[2:0] bits in the Status Registers. The
Dynamic Protection Block/Sector Lock bits are volatile bits. The default values after device power
up or after a Reset are 1, so the entire memory array is being protected.

To read out the lock bit value of a specific block or sector as illustrated in Figure 7.4.17a (SPI
mode) or Figure 7.4.17b (QPI mode), a Read Block/Sector Lock command must be issued by
driving /CS low, shifting the instruction code “3Dh” into the Data Input pin on the rising edge of
SCLK, followed by a 24-bit address. The Block/Sector Lock bit value will be shifted out on the Data
Output pin at the falling edge of SCLK with most significant bit (MSB) first as shown in Figure
7.4.17aand 7.4.17b. If the least significant bit (LSB) is 1, the corresponding block/sector is locked;
if LSB=0, the corresponding block/sector is unlocked, Erase/Program operation can be performed.

Figure 7.4.17a. Read Block Lock Instruction (SPI Mode)

SCLK Mde 0 | ) L LYY
|<— Instruction —>|<— 24-Bit Address —>|
o X s By XXX
S0 High Z s VY <«+——— Lock Value Qut ———»
X QQGGQQQ’II

Figure 7.4.17b. Read Block Lock Instruction (QPI Mode)

/Cs

SCLK

Instruction | | | IOs switch from

SI 3DH A23-16 i A15-8 i i - Input to Output
|

(100)

50
(101)

/WP
(102)

w777\ @@@@oooovlll

Lock Value
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N

7.4.18 Global Block/Sector Lock (7Eh)

All Block/Sector Lock bits can be set to 1 by the Global Block/Sector Lock instruction. The
command must be issued by driving /CS low, shifting the instruction code “7Eh” into the Data Input
pin on the rising edge of SCLK, and then driving /CS high. A Write Enable instruction must be
executed before the device will accept the Global Block/Sector Lock Instruction (Status Register
bit WEL= 1).

Figure 7.4.18. Global Block Lock Instruction for SPI Mode (left) or QPI Mode (right)

/CS _\—/_
s _Mode3 0 1 _ModeB
Medes_ _ 0 1 2 3 4 5 6 7 Mode3d  SCK_seeo | [ ][] wao
saxX _woge 0 ) [ [ [T LT LT LI LI LI [ e 0 =
|<_ Instruction —>| (IS(;[O)
o1 X TEH X S0
(101)
S0 High Z ({gg)
/HOLD

(103)

7.4.19 Global Block/Sector Unlock (98h)

All Block/Sector Lock bits can be set to 0 by the Global Block/Sector Unlock instruction. The
command must be issued by driving /CS low, shifting the instruction code “98h” into the Data Input
pin on the rising edge of SCLK, and then driving /CS high. A Write Enable instruction must be
executed before the device will accept the Global Block/Sector Unlock Instruction (Status Register
bit WEL= 1).

Figure 7.4.19. Global Block Unlock Instruction for SPI Mode (left) or QPI Mode (right)

/CS _\—/_
s _Mode3_ 0 1 _Mode3d
Mode_3 0 1 2 3 4 5 6 7 _Mode3 seuk ose0 | [ ][] woteo
SOK _wote 0 ) [ LTI L L LS ] ote 0 el
j«———  Instruction ——m| (ISOIO)
o X o8t X b
(101)
S0 High 7 ({gg)

/HOLD
(103)
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7.4.20 Enable Reset (66h)and Reset Device (99h)

Because of the small package and the limitation on the number of pins, the BY25Q64AL provide a
software Reset instruction instead of a dedicated RESET pin. Once the 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, Erase/Program Suspend status, Read parameter setting
(P7-P0), Continuous Read Mode bit setting (M7-MO0) , Wrap Bit setting (W6-W4) and the Dynamic
Protection Block/Sector Lock bits.

“Enable Reset (66h)” and “Reset (99h)” instructions can be issued in either SPI mode or QPI

mode. To avoid accidental reset, both 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 tRST=30us to reset. During this period, no command will be accepted.

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 7.4.20a. Enable Reset and Reset Instruction Sequence (SPI Mode)

j¢———  Instruction ~——m |«——  Instruction ——|
st X 66t X X 99H X
SO High Z

/e w
_Mode3 0 1 Modes . 0 1 Mode3
SCLK Mode 0 Mode 0 Mode 0
Inst: tion Instruction
66l 991
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7.4.21 JEDEC Standard Hardware Reset

The Exit Ultra-Deep Power-Down / Hardware Reset command sequence can be wakeup the
device from Ultra-Deep Power-Down. The sequence can also be used to reset the device to its
power on state without cycling power. It is in any case recommended to run a Hardware reset
command sequence after every time the device is powered up.

The reset sequence does not use the SCK pin. The SCK has to be low (mode 0) or high (mode 3)
through the entire reset sequence. This prevents any confusion with a command, as ho command
bits are transferred (clocked).

Areset is commanded when the data on the Sl pin is 0101 on four consecutive positive edges of
the /CS pin with no edge on the SCK pin throughout. The is a sequence where

1) /CSis driven active low to select the device.

2) Clock (SCK) remains stable in either a high or low state.

3) Slis driven low by the bus master, simultaneously with /CS going active low. No SPI bus slave
drives Sl during /CS low before a transition of SCK i.e.: slave streaming output active is not
allowed until after the first edge of SCK.

4) /CSis driven inactive. The slave captures the state of Sl on the rising edge of /CS

The above steps are repeated 4 time, each time alternating the state of Sl.

After the fourth /CS pulse, the slave triggers its internal reset. Sl is low on the first /CS, high on the

second, low on the third, high on the fourth. This provides a value of 5H, unlike random noise. Any

activity on SCK during this time will halt the sequence and a Reset will not be generated. Figure

below illustrates the timing for hardware Reset operation.

Figure 7.4.21. JEDEC Standard Hardware Reset

! PRIES ! ! !
,,qugi,i ,,,,,,,,,,,,,, ‘ ,,,,,,,,,,,,,, ‘ ,,,,,,,,,,,,,,, ‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,
SCLK  Modeo ! i ! | o
S| § § 1 ;
so Mgz § § ?
! ! | : ( tRST , |
Internal Reset 3 I
Parameter Min. Typ. Max. Unit.
tCL 20 ns
tCH 20 ns
Setup Time 5 ns
Hold Time 5 ns
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7.4.22 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 CFIL.SFDP is a
standard of JEDEC Standard No.216.

Figure 7.4.22a. Read Serial Flash Discoverable Parameter command Sequence Diagram(SPI
Mode)

/CS —\

__M(Lie_‘.i__l 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31
S w0 ([T UL

|<— Instruction —>|<— 24-Bit Address —>|
st Z777°X o @@~ XXX
MSB

S0 High_Z
/CS

___________ 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 2 54
SCLK

________ |——-o Dummy Byte —> | |
........ 0 X X8 XEXAX3X2XIX O ////////////////////////////////

- Data Out 1 —»4— Data Out 2

Y o — o~ o o o e e
7 069900000690000 7

MSB w8

Figure 7.4.22b. Read Serial Flash Discoverable Parameter command Sequence Diagram(QPI
Mode)

ICS

S0 High Z

ModeS 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Instructlon *
o P A28 AISE AT | UM Data Out 1 Data Out 2 Data Out 3 Data Out4

(0 M $YOC OO O RO O
oy 17 (5 1) 0K G 0 0

w7 @@@@9 ooo i:i:i:i
ey (2319 @@e 7 ooo 7777777

MSB 'MSB \MSB

* = “Set Read Parameters” Instruction (COH)
can set the number of dummy clocks
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Table 14. 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
0O3H 31:24: 50H 50H
SFDP Minor Revision Start from OOH 04H 07:00 00H 00H
Number
SFDP Major Revision Start from 01H 05H 15:08 01H 01H
Number
Number of Parameters Start from OOH 06H 23:16 01 H 01H
Headers
Unused Contains OXFFH and can 07H 31:24 FFH FFH
never be changed
ID number (JEDEC) O0H: It indicates a JEDEC 08H 07:00 00H 00H
specified header
Parameter Table Minor Start from 0X00H 09H 15:08 00H 00H
Revision Number
Parameter Table Major .
Revision Number Start from Ox01H 0AH 23:16 01H 01H
Parameter Table Length (in How many DWORDs in the 0BH 3124 09H 09H
double word) Parametertable
OCH 07:00 30H 30H
Parameter Table Pointer First address of JEDEC Flash .
(PTP) Parametertable ODH 15:08 00H 00H
OEH 23:16 O0H OO0H
Unused Contains OXFFH and can OFH 31:24 FFH FFH
never be changed
ID NumberLSB It is indicates BoyaDevice .
(Manufacturer ID) manufacturer ID 10H 07:00 68H 68H
Parameter Table Minor Start from 0X00H 11H 15:08 00H 00H
Revision Number
Parameter Table Major .
Revision Number Start from Ox01H 12H 23:16 01H 01H
Parameter Table Length (in How many DWORDs in the 13H 3124 03H 03H
double word) Parametertable
14H 07:00 60H 60H
Parameter Table Pointer First address of Boya Device .
(PTP) Flash Parametertable 15H 1508 00H 00H
16H 23:16 O0H OOH
Unused Contains 0xFFH and can 17H 31:24 FFH FFH
never be changed
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Table 15. Parameter Table (0): JEDEC Flash Parameter Tables
L Add(H) DW
Description Comment (Byte) Add (Bit) Data Data
00: Reserved,;
Block/Sector Erase Size Ol'_4KB erase., 01:00 0lb
10: Reserved;
11: notsupport4KB erase
Write Granularity 0: 1Byte, 1: 64Byte or larger 02 1b
Write Enable Instruction 0: Nonwolatile status bit
Requested for Writing to Volatile 1: Volatile status bit(BP 03 Ob
Status Registers status register bit) 30H E5H
0: Use 50H Opcode,
Write Enable Opcode Select for L .Use 06H Opcode,
” . Note: If target flash status
Writing to Volatile Status - . ) 04 Ob
Registers re_glsterls Nonvolatile, then
bits 3 and 4 mustbe setto
00b.
Unused Contains 111b and can 07:05 111b
never be changed
4KB Erase Opcode 31H 15:08 20H 20H
(1-1-2) FastRead 0=Not support, 1=Support 16 1b
00: 3Byte only,
Address Bytes Numberusedin 01: 3 or 4Byte, 1817 00b
addressing flash array 10: 4Byte only, )
11: Reserved
Double Transfer Rate (DTR) 0=Not support, 1=Support | 32H 19 ob F1H
clocking
(1 -2-2) FastRead 0=Not support, 1=Support 20 1b
(1 -4-4) FastRead 0=Not support, 1=Support 21 1b
(1-1-4) FastRead 0=Not support, 1=Support 22 1b
Unused 23 1b
Unused 33H 31:24 FFH FFH
Flash Memory Density 37H:34 31:00 07FFFFFFH
(1-4-4) Fast.Read Number of 00000b: Wait states (Dummy 04:00 00100b
Wait states Clocks) notsupport
1 -4-4) FastRead Number of 38H 44H
(1 -4-4) FastRead Number o 000b:Mode Bits not support 07:05 010b
Mode Bits
(1 -4-4) FastRead Opcode 39H 15:08 EBH EBH
1-1-4) Fast_ Read Number of 00000b: Walit states (Dummy 2016 01000b
Wait states Clocks) notsupport
(1-1-4) Fast Read Number of 3AH 08H
. 000b:Mode Bits not support 23:21 000b
Mode Bits
(1-1-4) Fast Read Opcode 3BH 31:24 6BH 6BH
(1-1-2) Fast Read Number of 00000b: Wait states (Dummy .
Wait states Clocks) notsupport 04:00 01000b
(1 -1-2) Fast Read Number of . 3CH 08H
) 000b: Mode Bits not support 07:05 000b
Mode Bits
(1-1-2) Fast Read Opcode 3DH 15:08 3BH 3BH
(1-2-2) Fast_Read Number of 0000b: Wait states (Dummy 20:16 00010b
Wait states Clocks) notsupport
(1 -2-2) FastRead Number of SEH 42H
- 000b: Mode Bits not support 23:21 010b
Mode Bits
(1 -2-2) FastRead Opcode 3FH 31:24 BBH BBH
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(2-2-2) Fast Read 0O=not support1=support 00 Ob
Unused 03:01 111b
40H FEH
(4-4-4) Fast Read O=not support1=support 04 1b
Unused 07:05 111b
Unused 43H:41H 31:08 OxFFH OxFFH
Unused 45H:44H 15:00 OxFFH OxFFH
(2-2-2) Fast_Read Number 0 0000b: Wait states (Dummy 20:16 | 00000b
of Wait states Clocks) notsupport 46H 00H
(2-2-2) Fast Read Number ] . ]
of Mode Bits 000b: 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 0 0000b: Wait states (Dummy 2016 001
of Wait states Clocks) notsupport 4AH ' 00b 44H
(4-4-4) Fast Read Number ] . ]
of Mode Bits 000b: Mode Bits not support 23:21 010b
(4-4-4) Fast Read Opcode 4BH 31:24 EBH EBH
. Sector/block size=2"N bytes ]
Sector Type 1 Size 0x00b: this sector type don’ t exist 4CH 07:00 OCH OCH
Sector Type 1 erase 4DH 15:08 | 20H 20H
Opcode
. Sector/block size=2"N bytes ]
Sector Type 2 Size 0x00b: this sector type don’ t exist 4EH 23:16 OFH OFH
Sector Type 2 erase 4FH 3124 | 52H 52H
Opcode
. Sector/block size=2"N bytes )
Sector Type 3 Size 0x00b: this sector type don’ t exist 50H 07:00 10H 10H
Sector Type 3 erase 51H 15:08 DSH DSH
Opcode
. Sector/block size=2"N bytes .
Sector Type 4 Size 0x00b: this sector type don’ t exist 52H 23:16 O0H 00H
Sector Type 4 erase 53H 3124 | FFH FFH
Opcode
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Table 16. Parameter Table (1): Boya Device Flash Parameter Tables
L Add(H) DW Add
Description Comment (Byte) (Bit) Data Data
Vce Supply Maximum 2000H=2.000V
voraaa ™Y 2700H=2.700V 61H:60H | 15:00 2000H | 2000H
g 3600H=3.600V
1650H=1.650V
Vce Supply Minimum 2250H=2.250V . .
Voltage 2350H=2 350V 63H:62H 31:16 1650H 1650H
2700H=2.700V
HW Reset# pin O=not support1=support 00 1b
HW Hold# pin O=not support1=support 01 1b
Deep Power Down _ _
Mode O=not support1l=support 02 1b
SW Reset O=not support1=support 03 1b
Should be issue Reset .
SW ResetOpcode Enable(66H)before Resetcmd. | g5H:64H 11:04 99H F99EH
Program _ _
Suspend/Resume O=not support1l=support 12 1b
Erase _ —
Suspend/Resume O=not support1=support 13 1b
Unused 14 1b
Wrap-Around Read _ _
mode O=not support1=support 15 1b
Wrap-Around Read 66H 23:16 77H 77H
mode Opcode
08H:support 8B wrap-around
read
\é\g;pljnr O:Jh”d Read 16H:8B&16B 67H 31:24 64H 64H
9 32H:8B&16B&32B
64H:8B&16B&32B&64B
Individual block lock O=not support1=support 00 1b
Individual block lock
bit(Volatile/Nonvolatil 0=Volatile 1=Nonvolatile 01 Ob
e)
Individual block lock 09:02 36H
Opcode
Individual block lock FSD9H
Volatile protect bit O=protect 1=unprotect 6BH:68H 10 Ob
default protect status
Secured OTP 0=not support1=support 11 1b
Read Lock O=not support1=support 12 1b
PermanentLock O=not support1=support 13 1b
Unused 15:14 11b
Unused 31:16 FFFFH FFFFH
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8. Electrical Characteristics

8.1 Absolute Maximum Ratings

PARAMETERS SYMBOL| CONDITIONS RANGE UNIT]
Supply Voltage VCC —0.6to VCC+0.6 V
Voltage Applied to Any Pin VIO Relative to Ground —0.6to VCC+0.6 \%

<20nS Transient

Relative to Ground | ~1-0V10 VCC+L.OVI vV

Transient VVoltage on any Pin VIOT

Storage Temperature TSTG —65to +150 °C

Lead Temperature TLEAD See Note (2) °C

Electrostatic Discharge Voltage| VESD | Human Body Model® —2000 to +2000 \%
Notes:

1.This device has been designed and tested for the specified operation ranges. Proper operation
outside of these levels is not guaranteed. Exposure to absolute maximum ratings may affect
device reliability. Exposure beyond absolute maximum ratings may cause permanent damage.

2.Compliant with JEDEC Standard J-STD-20C for small body Sn-Pb or Pb-free (Green) assembly
and the European directive on restrictions on hazardous substances (RoHS) 2002/95/EU.

3. JEDEC Std JESD22-A114A (C1=100pF, R1=1500 ohms, R2=500 ohms)

8.2 Operating Ranges

SPEC

PARAMETER SYMBOL CONDITIONS VTN VAX UNIT
Supply Voltage® VCC FR =108MHz, fR =50MHz 1.65 1.95 \%
Ambient
Temperature TA Industrial -40 +85 °C
(Operating)

Note:

1.VCC voltage during Read can operate across the min and max range but should not exceed
+10% of the programming (erase/write) voltage.
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8.3 Power-up Timing and Write Inhibit Threshold
SPEC
PARAMETER SYMBOL UNIT
MIN MAX
VCC(min) to /CS Low tVSL 300 us
Write Inhibit Threshold Voltage Vwi 1.0 1.4 \Y

Note:

1. These parameters are characterized only.

A
Y6 (147
P Chip selection is not allowed //
vee(miny |
tVSL Device is full
Reset accessible
Vit State
Time
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8.4 DC Electrical Characteristics
PARAMETER SYMBOL CONDITIONS SPEC UNIT
MIN TYP MAX
Input Capacitance | CIN® VIN = 0V® 6 pF
Output Capacitance| Cout® VOUT = 0V@® 8 pF
Input Leakage ILI +2 A
I/O Leakage ILO 12 UA
/CS = VCC,
Standby Current ICC1 VIN = GND or VCC 10 50 A
Power-down /CS =VCC,
Current ICC2 | vIN'=GND or Ve ! 5 KA
Cc=0.1vCC /0.9
Current Read Data
Dual /Quad 1MHz® ICC3 VCC 4 10 mA
DO = Open
Current Read Data C=0.1vCC /0.9
Dual /Quad ICC3 VCC 15 mA
50MHz® DO = Open
Current Read Data C=0.1VCC /0.9
Dual /Quad ICC3 VCC 18 mA
80MHz® DO = Open
Current Read Data
Dual Output C=0.1VCC /0.9
Read/Quad IcC3 vCe 20 mA
Output Read DO = Open
108MHz®
Current Write
Status ICC4 /CS =VCC 8 12 mA
Register
SHLCNTEC IcC5 /CS = VCC 20 25 mA
Program
Current
Sector/Block ICC6 /CS =VCC 20 25 mA
Erase
Current Chip Erase| ICC7 /CS=VCC 20 25 mA
Input Low Voltage VIL -0.5 VCC x 0.3 V
Input High Voltage VIH VCC x 0.7 VCC + 0.4 \%
Output Low Voltage| VOL IOL = 100 pA 0.2 \%
OLIEpU Rl VOH IOH = —100pA  [VCC — 0.2 v
Voltage
Notes:

1.Tested on sample basis and specified through design and characterization data. TA = 25° C,

VCC = 1.8V.

2.Checker Board Pattern.
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8.5 AC Measurement Conditions
SPEC
PARAMETER SYMBOL UNIT

MIN MAX
Load Capacitance CL 30 pF
Input Rise and Fall Times TR, TF 5 ns

Input Pulse Voltages VIN 0.1VCC to 0.9 VCC

Input Timing Reference Voltages IN 0.3VCC t00.7 VCC
Output Timing Reference Voltages ouTt 0.5VCC t0 0.5 VCC Vv

Note:

1. Output Hi-Z is defined as the point where data out is no longer driven.

Input Levels

Input and Output Timing
Reference Levels

0. 9vCC

\

0. 1VCC

w 0. 5VCC

July. 2021
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8.6 AC Electrical Characteristics
DESCRIPTION SYMBOL ALT SPEC UNIT
MIN | TYP | MAX
Clock frequency for Read Data instruction R DC. 50 MHz
(03h)
Clock frequency for QPI Read instructions
(0Bh, FR fCl1 | D.C. 33~108 | MHz
EBh, 0Ch), with different dummy clocks
Clock freque_ncy for.aII other SPI/QPI FR ic1 | pc. 108 MHz
Instructions
Clock High, Low Time tCLH, i s
for all instructions except for Read Data (03h)| tCLL®
Clock High, Low Time tCRLH, . s
for Read Data (03h) instruction tCRLL®
Clock Rise Time peakto peak tCLCH® 0.1 Vins
Clock Fall Time peak to peak tCHCL®@ 0.1 Vins
/CS Active Setup Time relative to CLK tSLCH [tCSS| 5 ns
/CS Not Active Hold Time relative to CLK tCHSL 5 ns
Data In Setup Time tDVCH ([tDSU| 2 ns
Data In Hold Time tCHDX | tDH 3 ns
/CS Active Hold Time relative to CLK tCHSH 3 ns
/CS Not Active Setup Time relative to CLK | tSHCH 3 ns
/CS Deselect Time (for Array Read  Array tshsL1 ltesul 10 ns
Read)
/CS Deselect Time (for Erase or Program 50
Read tCSH
Status Registers) ISHISEZ ns
Volatile Status Register Write Time 50
Output Disable Time tSHQZ® | tDIS 7 ns
Clock Low to Output Valid tCLQV1 | tV1 7 ns
Clock Low to Output Valid (Non-array Read) | tCLQV2 | tV2 7.5 ns
Output Hold Time tCLQX | tHO 2 ns
/HOLD Active Setup Time relative to CLK tHLCH 5 ns
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8.7 AC Electrical Characteristics (cont’d)

DESCRIPTION SYMBOL| ALT | ?\F(EC | UNIT
/HOLD Active Hold Time relative to CLK tCHHH 5 ns
/HOLD Not Active Setup Time relative to CLK| tHHCH | fC1 5 ns
/HOLD Not Active Hold Time relative to CLK | tCHHL | fC1 5 ns
/HOLD to Output Low-Z tHHQX® | tLZ 7 ns
/HOLD to Output High-Z tHLQZ® | tHZ 12 ns
Write Protect Setup Time Before /CS Low | tWHSL® 20 ns
Write Protect Hold Time After /CS High tSHWL®) 100 ns
/CS High to Power-down Mode tDP®@ 3 us
/CS High to Standby Mode without ID Read | tRES1® 3 us
/CS High to Standby Mode with ID Read tRES2@ 1.8 us
/CS High to next Instruction after Suspend | tSUS® 60 ps
/CS High to next Instruction after Reset tRST® 30 us
/RESET pin Low period to reset the device |tRESET® 16) ys
Write Status Register Time tw 5 15 ms
Byte Program Time (First Byte) ® tBP1 30 50 us
Additional Byte Program Time (After First {BP2 o5 12 us
Byte) ¥
Page Program Time tPP 0.7 3 ms
Sector Erase Time (4KB) tSE 60 300 ms
Block Erase Time (32KB) tBE1 300 | 800 ms
Block Erase Time (64KB) tBE2 500 | 1200 ms
Chip Erase Time tCE 30 60 S

Notes:

1. Clock high + Clock low must be less than or equal to 1/fC.

2. Value guaranteed by design and/or characterization, not 100% tested in production.

3. Only applicable as a constraint for a Write Status Register instruction when
SRP[1:0]=(0,1).

4. For multiple bytes after first byte within a page, tBPN = tBP1 + tBP2 * N (typical) and
tBPN =tBP1 + tBP2 * N (max), where N = number of bytes programmed.

5. Itis possible to reset the device with shorter tRESET (as short as a few hundred ns), a

lus minimum is recommended to ensure reliable operation.
6. Tested on sample basis and specified through design and characterization data. TA =
25° C, VCC = 1.8V, 100% driver strength.
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8.8 Serial Output Timing
/CS //
SCLK \\_/_\ /
<> tCLQV <> tSHQZ
10 tCLQX—b-— tCLQX > ” .-
output Z X LSB 0UT )

8.9 Serial Input Timing

/CS
SCLK TN\
+DVCH +CHDX tCLCH»»>—- »—-atCHCL
: XX
MSB IN LSB IN
output .. >< 4><

8.10 /HOLD Timing

/CS \

:PtHHCH

/

- tHHQX

X

< (CHHL —ot—»{CHLCH >

SCLK 7/ \ F \ '\_

— tCHHH —»

/HOLD \ /

10 » tHLQZ »
output >< ><
10

input >< >< :><

X

8.11 /WP Timing

— tSHWL

Write Status Register is allowed

Write Status Register is not allowed
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9. Package Information
9.1 Package 8-Pin SOP8 208-mil
D g s
H06.01 |
| {
I ii;%,_« T
|
E E1 47— '|' ____ T T 17T
o |
H HH 4 ="
|_e | [
TOFP VIEW SIDE VIEW
000 |
| 1
| LAzl |
| A [ T |
= e
i SIDE VIEW
|
T OHH
BTM VIEW
Dimensions
Symbol A Al | A2 b c D E E1 e L h
Unit
Min | 1.75 | 005 | 1.70 | 0.40 | 0.19 | 513 | 7.70 | 5.10 | 1.27 | 050 | 0.30
mm | Nom | 1.95 | 015 | 1.80 | 045 | 020 | 523 | 790 | 525 | 1.27 | 065 | 0.40
Max | 215 | 0.25 | 1.90 | 050 | 0.21 | 533 | 810 | 540 | 127 | 0.80 | 050
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9.2 Package 8-Pad WSON (6x5mm)

R b e
D U U U U COMMON DIMENSIONS
J T D1 (UNITS OF MEASURE=MILLIMETER)
| MILLMETER
SYMBOL
| MIN NOM MAX
| A 0.70 0.75 0.0
| m Al |[}.2[}3 REF|
b 0.35 0.40 0.45
W=t "E b1 0.25 REF
| *h D 4.90 5.00 t.10
| D1 3.0 4.00 4.10
B | + j e 1.2785C
I
L ) | [ H [ ] Nd 3.8185C
! I b1~ Nd | * E 550 | 600 | 610
- EL 2.30 3.40 3.50
TOP VIEW BOTTOW VIEW B N Y
h 0.20 0.35 0.40
:;|_| 1 1 1 *
i <L
< SIDE VIEW
Dimensions
Symbol | 5 Al b D | D1 E El e Nd L h
Unit
Min 0.70 0.35 | 4.90 39 590 | 3.30 0.55 0.30
mm | Nom | 0.75 | 0.203REF | 0.40 | 5.00 4.0 6.00 | 3.40 | 1.27BSC | 0.381BSC | 0.60 0.35
Max | 0.80 045 | 5.10 4.1 6.10 | 3.50 0.65 0.40
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10. Order Information

BY 25Q64 ALS1G (T)

Packing Type
T:Tube
R:Tape&Reel

Green Code

G:Pb Free & Halogen Free Green Package
P: Pb Free & Halogen Free Green Package
for Power Meter

Temperature Range
C:Commercial(0°C to +70°C)
l:Industrial(-40°C to +85°C)

Package Type
W:WSON 6x5mm
S:SOP8 208mil
Voltage

S:3v

L:1.8V
Generation
A:A Version
B:B Version
C:C Version
Density
32:32Mbit
64:64Mbit
128:128Mbit

Product Family
25Q:SPI Interface Flash
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10.1 Valid part Numbers and Top Side Marking

The following table provides the valid part numbers for BY25Q64AL SPI Flash Memory. Pls
contact BoyaMicro for specific availability by density and package type.

(T=-40C~85C, VCC=1.65~1.95V)

Package Type Density Product Number Top Side Marking
BoyaMicro
S : 25Q64ALSIG
SOPS 208mil 64M-bit BY25Q64ALSIG p——
W Boya
-bi 25Q64ALWIG
WSONS 6*5mm 64M-bit BY25Q64ALWIG YY\(/;)V o
10.2 Minimum Packing Quantity (MPQ)
Package Packing Qty for 1 Vacuum bag/ MPQ
Type Type Tube or Reel Inner Box
100Tubes/Bag
Tube 95ea/Tube 1Bag/InnerBox 9,500
SOP8 Tape&Reel
208mil | " (73inch. | 2000ea/Reel ZBngﬁr']’E;gBOX 4,000
16mm) 9
WSONS8 | Tape&Reel 1Reel/Bag
6*5mm (13inch) 3000ea/Reel 1Bag/InnerBox 3,000
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BY25Q64AL
11. Document Change History
Doc el Effective
Rev. Dev. Date Change Description
Rev.
Initiate;
I Base on BY25Q128BL_V2.0;
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