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Uniform Sector

Dual and Quad Serial Flash BG25Q32A

GENERAL DESCRIPTION

The BG25Q32A (32M-hit) Serial flash supports the standard Serial Peripheral Interface (SPI), and supports the
Dual/Quad SPI: Serial Clock, Chip Select, Serial Data 1/00 (SI),1/01 (SO), /02 (WP#), and 1/03 (HOLD#). The Dual
I/0 data is transferred with speed of 240Mbits/s and the Quad 1/0 & Quad output data is transferred with speed ‘of

480Mbits/s.

FEATURES

& 32M-bit Serial Flash
-4096K-byte
-256 bytes per programmable page

4 Standard, Dual, Quad SPI
-Standard SPI: SCLK, CS#, SI, SO, WP#, HOLD#
-Dual SPI;: SCLK, CS#, 100, 101, WP#, HOLD#
-Quad SPI: SCLK, CS#, 100, 101, 102, 103

4 High Speed Clock Frequency
-120MHz for fast read with load

-Dual I/O Data transfer up to 240Mbits/s
-Quad 1/0O Data transfer up to 480Mbits/s

& Software/Hardware Write Protection
-Write protect all/portion of memory via software
-Enable/Disable protection with WP# Pin

-Top or Bottom, Sector or Block selection

4 Minimum 100,000 Program/Erase Cyeles
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@ Program/Erase Speed
-Page Program time: 0.7ms typical
-Sector Erase time: 100ms typical
-Block Erase time: 0.2/0.4s typical
-Chip Erase time: 20s typical

@ Flexible Architecture
-Sector of 4K-byte
-Block of 32/64k-byte

4L ow. Power Consumption
-20mA‘maximum active current
-5uA maximum power down current

@ Advanced security Features(1)
-3*256-Byte Security Registers With OTP Lock

& \/ltage, Temperature Range
-Full voltage range: 2.7~3.6V
-40°C to 85°C operating range
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Dual and Quad Serial Flash

BG25Q32A

PIN DESCRIPTION

Pin Name 110 Description
CS# | Chip Select Input
SO (101) 110 Data Output (Data Input Output 1)
WP# (102) 110 Write Protect Input (Data Input Output 2)
VSS Ground
Sl (100) 110 Data Input (Data Input Output 0)
SCLK | Serial Clock Input
HOLD# (103) 110 Hold Input (Data Input Output 3)
VCC Power Supply
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Uniform Sector

Dual and Quad Serial Flash BG25Q32A
MEMORY ORGANIZATION
BG25Q32A
Each device has Each block has Each sector has Each page has
aM 64/32K 4K 256 bytes
16K 256/128 16 - pages
1024 16/8 - - sectors
64/128 - - - blocks
UNIFORM BLOCK SECTOR ARCHITECTURE
BG25Q32A 64K Bytes Block Sector Architecture
Block Sector Address range
1023 3FFOO00H 3FFFFFH
63 | e e o
1008 3F0000H 3FOFFFH
1007 3EFO00H 3EFFFFH
62 | e e
992 3E0000H 3EOFFFH
47 02F000H 02FFFFH
2 e o
32 020000H 020FFFH
31 01F000H 01FFFFH
1 O N
16 010000H 010FFFH
15 00F000H O0OFFFFH
o e e
0 000000H 000OFFFH
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DEVICE OPERATION
SPI Mode

Standard SPI
The BG25Q32A 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.

Dual SPI
The BG25Q32A supports Dual SPI operation when using the “Dual Output Fast Read” and “Dual [/O/Fast Read”

(3BH and BBH) commands. These commands allow data to be transferred to or from the device at two times the rate of
the standard SPI. When using the Dual SPI command the SI and SO pins become bidirectional I/O pins: |O0and 101.

Quad SPI
The BG25Q32A supports Quad SPI operation when using the “Quad Output Fast Read”,”,Quad I/O Fast Read”,

“Quad I/0 Word Fast Read” (6BH, EBH, E7H) commands. These commands allow; data to be transferred to or from the
device at four times the rate of the standard SPl. When using the Quad SPI" command the SI and SO pins become
bidirectional 1/0 pins: 100 and 101, and WP# and HOLD# pins become 102 and{03. Quad SPI commands require the
non-volatile Quad Enable bit (QE) in Status Register to be set.

Hold
The HOLD# signal goes low to stop any serial communications” with, the device, but doesn’t stop the operation of

write status register, programming, or erasing in progress.

The operation of HOLD, need CS# keep low, and starts on falling edge of the HOLD# signal, with SCLK signal
being low (if SCLK is not being low, HOLD operation will'not start until SCLK being low). The HOLD condition ends on
rising edge of HOLD# signal with SCLK being low (If SCLK'issnot being low, HOLD operation will not end until SCLK
being low).

The SO is high impedance, both SI and SCLK don’t care during the HOLD operation, if CS# drives high during
HOLD operation, it will reset the internal logic of the:device. To re-start communication with chip, the HOLD# must be at
high and then CS# must be at low.

cs#  \
SCLK N |

| |
HOLD# ' :

I I | I
t—HOLD —» —HOLD —»

Figurel. Hold Condition
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Data Protection
The BG25Q32A provide the following data protection methods:
€ Write Enable (WREN) command: The WREN command is set the Write Enable Latch bit (WEL). The WEL bit will

return to reset by the following situation:
-Power-Up
-Write Disable (WRDI)
-Write Status Register(WRSR)
-Page Program (PP)
-Sector Erase (SE) / Block Erase (BE) / Chip Erase (CE)
€ Software Protection Mode: The Block Protect (SEC, TB, BP2, BP1, BPO) bits define the section of the memory array
that can be read but not change.
€ Hardware Protection Mode: WP# going low to protected the BPO~SEC bits and SRP0#1 bits.
€ Deep Power-Down Mode: In Deep Power-Down Mode, all commands aré ignored ‘except the Release from deep
Power-Down Mode command.
Tablel.0 BG25Q32A Protected area size (CMP=0)

Status Register Content Memary Content

SEC | TB | BP2 | BP1 | BPO Blocks Addresses Density Portion
X X 0 0 0 NONE NONE NONE NONE
0 0 0 0 1 63 3F0000H-3FFFFFH 64KB Upper 1/64
0 0 0 1 0 62 to 63 3EO000H-3FFFFFH 128KB Upper 1/32
0 0 0 1 1 60 to 63 3C0000H-3FFFFFH 256KB Upper 1/16
0 0 1 0 0 56 to 63 380000H-3FFFFFH 512KB Upper 1/8
0 0 1 0 1 48 t0/63 300000H-3FFFFFH 1M Upper 1/4
0 0 1 1 0 32't0 63 200000H-3FFFFFH 2M Upper 1/2
0 1 0 0 1 0 000000H-00FFFFH 64KB Lower 1/64
0 1 0 1 0 0tol 000000H-01FFFFH 128KB Lower 1/32
0 1 0 1 1 0to3 000000H-03FFFFH 256KB Lower 1/16
0 1 1 0 0 Oto7 000000H-07FFFFH 512KB Lower 1/8
0 1 1 0 1 0to 15 000000H-0OFFFFFH 1M Lower 1/4
0 1 1 1 0 0to 31 000000H-1FFFFFH 2M Lower 1/2
X X 1 1 1 0to 63 000000H-3FFFFFH AM ALL
1 0 0 0 1 63 3FFO00H-3FFFFFH 4KB Top Block
1 0 0 e 0 63 3FEOO0H-3FFFFFH 8KB Top Block
1 0 0 1 1 63 3FC000H-3FFFFFH 16KB Top Block
1 0 1 0 X 63 3F8000H-3FFFFFH 32KB Top Block
1 0 1 1 0 63 3F8000H-3FFFFFH 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
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Tablel.1 BG25Q32A Protected area size (CMP=1)
Status Register Content Memory Content
SEC | TB | BP2 | BP1 | BPO Blocks Addresses Density Portion

X X 0 0 0 ALL 000000H-3FFFFFH 4MB ALL
0 0 0 0 1 0 to 62 000000H-3EFFFFH 4032KB Lower 63/64
0 0 0 1 0 0to 61 000000H-3DFFFFH 3968KB Lower 31/32
0 0 0 1 1 0to 59 000000H-3BFFFFH 3840KB Lower 15/16
0 0 1 0 0 0to 55 000000H-37FFFFH 3584KB Lower r7/8
0 0 1 0 1 0to 47 000000H-2FFFFFH 3M Lower 3/4
0 0 1 1 0 0to 31 000000H-1FFFFFH 2M Lower 1/2
0 1 0 0 1 1t0 63 010000H-3FFFFFH 4032KB Upper 63/64
0 1 0 1 0 210 63 020000H-3FFFFFH 3968KB Upper 31/32
0 1 0 1 1 410 63 040000H-3FFFFFH 3840KB Upper 15/16
0 1 1 0 0 810 63 080000H-3FFFFFH 3584KB Upper 7/8
0 1 1 0 1 16 to 63 100000H-3FFFFFH 3M Upper 3/4
0 1 1 1 0 3210 63 200000H-3FFFFFH 2M Upper 1/2
X X 1 1 1 NONE NONE NONE NONE
1 0 0 0 1 0to 63 000000H-3FERFFH 4092KB L-1023/1024
1 0 0 1 0 0to 63 000000H-3FDEFFH 4088KB L-511/512
1 0 0 1 1 0to 63 000000H-3FBFEFH 4080KB L-255/256
1 0 1 0 X 0to 63 000000H-3F7FFFH 4064KB L-127/128
1 0 1 1 0 0to 63 000000H-8F7FFFH 4064KB L-127/128
1 1 0 0 1 0to 63 002000H-3FFFFFH 4092KB U-1023/1024
1 1 0 1 0 0to 63 002000H-3FFFFFH 4088KB U-511/512
1 1 0 1 1 0to 63 004000H-3FFFFFH 4080KB U-255/256
1 1 1 0 X 010 63 008000H-3FFFFFH 4064KB U-127/128
1 1 1 1 0 0to63 008000H-3FFFFFH 4064KB U-127/128
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Dual and Quad Serial Flash BG25Q32A
Status Register
S15 S14 S13 S12 S11 S10 S9 S8
SUS CMP LB3 LB2 LB1 Reserved QE SRP1
S7 S6 S5 S4 S3 S2 Sl SO
SRPO SEC B BP2 BP1 BPO WEL WIP

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

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

WEL bit.
The Write Enable Latch (WEL) bit indicates the status of the internal Write’Enable Latch. When set to 1 the internal

Write Enable Latch is set, when set to 0 the internal Write Enable Latch is reset and no Write Status Register, Program or
Erase command is accepted.

SEC, TB, BP2, BP1, BPO bits.
The Block Protect (SEC, TB, BP2, BP1, BPQ) bits are non-volatilexThey:define the size of the area to be software

protected against Program and Erase commands. These bits are written with the Write Status Register (WRSR) command.
When the Block Protect (SEC, TB, BP2, BP1, BP0) bits are set to 1, the relevant memory area (as defined in
Tablel).becomes protected against Page Program (PP), Sector Erase/(SE) and Block Erase (BE) commands. The Block
Protect (SEC, TB, BP2, BP1, BPO) bits can be written provided that the Hardware Protected mode has not been set. The
Chip Erase (CE) command is executed, if the Block Protect (BP2, BP1, BP0) bits are “000” when CMP=0, or “110/111”
when CMP=1.

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.

SFfP SRPO | #WP Status Register Description
The Status Register can be written to after a Write Enable
0 0 X Software Protected command, WEL=1.(Default)
0 1 0 Hardware Protected WP#=0, the Status Register locked and can not be written to.
WP#=1, the Status Register is unlocked and can be written to
0 L 1 Hardware Unprotected after a Write Enable command, WEL=1.
1 0 X Power Supply Lock- Status Register is protected and can not be written to again until
Down(1) the next Power-Down, Power-Up cycle.
1 1 X One Time Program (2) tSOtatus Register is permanently protected and can not be written
NOTE:

1. When SRP1, SRPO= (1, 0), a Power-Down, Power-Up cycle will change SRP1, SRPO to (0, 0) state.

2. 2The One time Program feature is available upon special order. Please contact BergMicro for details.
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QE bit.
The Quad Enable (QE) bit is a non-volatile Read/Write bit in the Status Register that allows Quad operation. When

the QE bit is set to 0 (Default) the WP# pin and HOLD# pin are enable. When the QE pin is set to 1, the Quad 102 and
103 pins are enabled. (The QE bit should never be set to 1 during standard SPI or Dual SPI operation if the WP# or
HOLD# pins are tied directly to the power supply or ground)

LB3/LB2/LBL1 bit.
The LB bit is a non-volatile One Time Program (OTP) bit in Status Register (S10) that provide the write,protect

control and status to the Security Registers. The default state of LB is 0, the security registers are unlocked.'LLB, can be"set
to 1 individually using the Write Register instruction. LB is One Time Programmable, once it’s set to 1, the Security
Registers will become read-only permanently. LBO is reserved, LB3/2/1 for Security Registers 3:1.

CMP bit
The CMP bit is a non-volatile Read/Write bit in the Status Register (S14). It is used in‘conjunction the SEC-BPO bits

to provide more flexibility for the array protection. Please see the Status registers/iMemory Protection table for details. The
default setting is CMP=0.

SUS bit
The SUS bit is a read only bit in the status register (S15 ) that is set to 1 after executing an Erase/Program Suspend

(75H) command. The SUS bit is cleared to 0 by Erase/Program Resume (7AH) command as well as a power-down,

power-up cycle.

COMMANDS DESCRIPTION
All commands, addresses and data are shifted in and out of the<device, beginning with the most significant bit on the

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

See Table2, every command sequence starts with a one-byte command code. Depending on the command, this might
be followed by address bytes, omby data bytes, or by both or none. CS# must be driven high after the last bit of the
command sequence has been shiftedin. Forithe command of Read, Fast Read, Read Status Register or Release from Deep
Power-Down, and Read Device ID, the shifted-in command sequence is followed by a data-out sequence. CS# can be
driven high after any.bit of the data-out sequence is being shifted out.

For the command of\Page Program, Sector Erase, Block Erase, Chip Erase, Write Status Register, Write Enable,
Write Disable or Deep Power-Down command, CS# must be driven high exactly at a byte boundary, otherwise the
command is rejected, and is not executed. That is CS# must driven high when the number of clock pulses after CS# being
driven low“is-an exact multiple of eight. For Page Program, if at any time the input byte is not a full byte, nothing will

happen and WEL will not be reset.
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Table2. Commands
Command Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 n-Bytes
Werite Enable 06H
Write Disable 04H
Read Status Register 05H (S7-S0) (continuous)
Read Status Register-1 | 35H (S15-S8) (continuous)
Write Enable for 50H
Volatile Status Register
Write Status Register 01H (S7-S0)
Read Data 03H A23-A16 Al15-A8 AT7-A0 (D7-D0) (Next (continuous)
byte)
Fast Read OBH A23-A16 Al15-A8 AT7-A0 dummy (D7-D0) (continuous)
Dual Output Fast Read | 3BH A23-A16 Al15-A8 AT7-A0 dummy (D= (continuous)
DO)(A)
Dual I/O Fast Read BBH A23-A8(2) | A7-A0 (D7- (continuous)
M7-M0O(2) | DO)(1)
Quad Output Fast Read | 6BH A23-Al16 Al15-A8 AT7-A0 dummy (D7- (continuous)
DO)3)
Quad I/0 Fast Read EBH A23-A0 dummy(5) | (D7- (continuous)
M7-MO0(4) D0)(3)
Continuous Read Reset | FFH
Page Program 02H A23-Al16 Al15-A8 AT7-A0 (D7-D0) Next byte
Sector Erase 20H A23-Al16 Al15-A8 AT7-A0
Block Erase(32K) 52H A23-Al6 Al15-A8 A7-A0
Block Erase(64K) D8H A23-A16 Al15-A8 AT7-A0
Chip Erase C7/60H
Program/Erase Suspend | 75H
Program/Erase Resume | 7AH
Deep Power-Down B9H
Release From Deep ABH dummy dummy dummy (ID7-1D0) (continuous)
Power-Down, And
Read Device ID
Release From Deep ABH
Power-Down
Manufacturer/ Device 90H dummy dummy 00H (M7-M0) (ID7-1DQ) | (continuous)
ID
Read Identification 9FH (M7-MO0) (ID15- (ID7-1D0) (continuous)
ID8)
Erase Security 444 A23-Al6 A15-A8 AT7-A0
Registers(8)
Program Security 42H A23-Al16 Al15-A8 AT7-A0 (D7-D0) (D7-D0)
Registers(8)
Read Security 48H A23-A16 Al15-A8 AT7-A0 dummy (D7-D0)

Registers(8)
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NOTE:

1. Dual Output data
100 = (D6, D4, D2, DO0)
101 = (D7, D5, D3, D1)
2. Dual Input Address
100 = A22, A20, A18, A16, Al4, Al12, A10, A8, A6, A4, A2, AO, M6, M4, M2, MO
101 = A23,A21, Al19, Al7, Al5, Al13, All, A9, A7, A5, A3, Al, M7, M5, M3, M1
3.Quad Output Data

100 = (D4, DO, .....)
101 =(D5,Dl1, ....)
102 =(D6,D2, .....)
103 = (D7, D3......)
4. Quad Input Address
100 = A20, A16, Al2, A8, A4, A0, M4, MO
101 = A21, A17, Al13, A9, A5, Al, M5, M1
102 = A22, Al18, Al4, A10, A6, A2, M6, M2
103 = A23,A19, Al5, All, A7, A3, M7, M3
5. Fast Read Quad I/0O Data
100 = (x, X, X, X, D4, DO,...
101 = (x, x, X, X, D5, D1,..
102 = (%, X, X, X, D6, D2,...
103 =(x, X, X, X, D7, D3,...
6. Fast Word Read Quad I/0 Data
100 = (x, x, D4, DO,...)
101 = (x, x, D5, D1,..9
102 = (x, x, D6, D25...)
103 = (x, x, D7, D3,..0)

7. Fast Word Read Quad /O Data: the lowest address bit must be 0.
8. Security Registers Address:

Security Register: A23-A16=00000000b, A14-A10=0000b, A9-A0= Address;

~ N~ N~
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Table of ID Definitions:
BG25Q32A
Operation Code M7-MO ID15-1D8 ID7-1D0

9FH EO 40 16

90H EO 15

ABH 15

11
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Write Enable (WREN) (06H)
The Write Enable (WREN) command is for setting the Write Enable Latch (WEL) bit. The Write Enable Latch

(WEL) bit must be set prior to every Page Program (PP), Sector Erase (SE), Block Erase (BE), Chip Erase (CE) and Write

Status Register (WRSR) command. The Write Enable (WREN) command sequence: CS# goes low sending the Write
Enable command CS# goes high.

Figure2. Write Enable Sequence Diagram

CsS# —\ /_

0 1.2 3 4 5 6 7

p—

si o Command ———p

O6H ) V4

High-Z

SO

Write Disable (WRDI) (04H)
The Write Disable command is for resetting the Write Enable Latch (WEL) bit. The Write Disable command

sequence: CS# goes low(] Sending the Write Disable command [ CS# goes high. The WEL bit is reset by following
condition: Power-up and upon completion of the Write Status Register, Page Program, Sector Erase, Block Erase and Chip
Erase commands.

Figure3. Write Disable Sequence Diagram

CS#—\
0 Q2 3 4 5 6 7

sI <— Command —>
04H )
High-Z

NI

SO

Read Status Register (RDSR) (05H or 35H)
The Read Status Register (RDSR) command is for reading the Status Register. The Status Register may be read at

any time, even while a\Program, Erase or Write Status Register cycle is in progress. When one of these cycles is in
progress, it is,recommended to check the Write In Progress (WIP) bit before sending a new command to the device. It is
also possible,to read the:Status Register continuously. For command code “05H”, the SO will output Status Register bits
S7=S0. The command code “35H”, the SO will output Status Register bits S15~S8.

12
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Figure4. Read Status Register Sequence Diagram

Ccs#

\
- <— Command ——»
/// 05H or 35H

SO High-Z

0 1 2 3 4 5 6 7 8 9 10 1112 13 14 15

Qi

LLLLLLNT

y S7-S0 or S15~S8 out
6900900

MSB MS

3

LLLLLL

S7~S0 or S15~S8 out

Write Status Register (WRSR) (01H)

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

The Write Status Register (WRSR) command has no effect on S15, S1 and SQ.of the Status Register. CS# must be
driven high after the eighth or sixteen bit of the data byte has been latched in. Tnot, the Write Status Register (WRSR)
command is not executed. If CS# is driven high after eighth bit of the.data byte, the CMP and QE and SRP1 bits will be
cleared to 0. As soon as CS# is driven high, the self-timed Write:Status Register cycle (whose duration is tW) is initiated.
While the Write Status Register cycle is in progress, the Status Register may still be read to check the value of the Write In
Progress (WIP) bit. The Write In Progress (WIP) bit is 1 during the self-timed Write Status Register cycle, and is 0 when it
is completed. When the cycle is completed, the Write Enable Latch (WEL) is reset.

The Write Status Register (WRSR) command allows the user to change the values of the Block Protect (SEC, TB,
BP2, BP1, BPO0) bits, to define the size of the area thatuis-to be treated as read-only, as defined in Tablel. The Write Status
Register (WRSR) command also allows the user,to set or reset the Status Register Protect (SRP1 and SRPO) bits in
accordance with the Write Protect (WP#),signal. The Status Register Protect (SRP1 and SRPO0) bits and Write Protect
(WP#) signal allow the device tabe putiin the Hardware Protected Mode. The Write Status Register (WRSR) command is
not executed once the Hardware Protected Mode is entered.

Figure5. Write Status Register Sequence Diagram

ooy /

oM 2 3 4 5 68 7 8B 9 1011121314 1516 17 18 19 20 21 22 23
SGLK—]

S LA

S0

Read Data Bytes (READ) (03H)
The Read Data Bytes (READ) command is followed by a 3-byte address (A23-A0), each bit being latched-in during

the rising edge of SCLK. Then the memory content, at that address, is shifted out on SO, each bit being shifted out, at a
Max frequency fR, during the falling edge of SCLK. The first byte addressed can be at any location. The address is

13
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automatically incremented to the next higher address after each byte of data is shifted out. The whole memory can,
therefore, be read with a single Read Data Bytes (READ) command. Any Read Data Bytes (READ) command, while an

Erase, Program or Write cycle is in progress, is rejected without having any effects on the cycle that is in progress.
Figure6. Read Data Bytes Sequence Diagram

Ca# _‘-,\
0 1 2 3 4 586 7 8 910 2B 29 30 31 32 33 34 35 36 37 38 39

SCLK I I | |
lg—— Command 24-hit addrass

> 2N 03H )83€2&- — XXX LT T,

, Data Out1 Data Out2

so Hgnz W OO

Read Data Bytes At Higher Speed (Fast Read) (OBH)
The Read Data Bytes at Higher Speed (Fast Read) command is for quickly reading:data out. It is followed by a 3-

byte address (A23-A0) and a dummy byte, each bit being latched-in during the rising.edge of SCLK. Then the memory
content, at that address, is shifted out on SO, each bit being shifted out, at/a Max frequency fC, during the falling edge of
SCLK. The first byte addressed can be at any location. The address is automatically incremented to the next higher address
after each byte of data is shifted out..

Figure7. Read Data Bytes at Higher Speed Sequence Diagram

Cs# _\\

01 2 304 596 7 8 8 10 28 29 30 31
1 UL
S| <— Command 24-bit address
777 0B YBEE)- - <AL - -
50 High-Z .

Cs# - -

92 33 34 35 36 37 38 39 40 41 42 43 44 45 48 47

ey [T U N U U U U TN YT —
Dumrmy Byte —m
B ) KOXEXEXXXXNVLL LT

Y Data Outl ;_u' Data Out2
so 0100000100000

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

latched in during the rising edge of SCLK, then the memory contents are shifted out 2-bit per clock cycle from Sl and SO.

The command sequence is shown in followed Figure8. The first byte addressed can be at any location. The address is

automatically incremented to the next higher address after each byte of data is shifted out.
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Figure8. Dual Output Fast Read Sequence Diagram

Co# ™,
01 2 3 4 5 6 7 & 9 10 28 29 30 3
SCLK | | |
s +—— Command 24-bit address —
777 I 7 RO O0%0
50 ngh-Z o
CS# --

32 33 34 35 36 37 38 39 40 41 42 43 44 45 48 47

SCLK |
li—— Dummy Clocks ——
Sl (E
———
8O | 7

Quad Output Fast Read (6BH)
The Quad Output Fast Read command is followed by 3-byte address (A23-A0) and a dummy byte, each bit being

latched in during the rising edge of SCLK, then the memory cantentsare shifted"out 4-bit per clock cycle from 103, 102,
101 and 100. The command sequence is shown in followed Figure9. The first byte addressed can be at any location. The
address is automatically incremented to the next higher address after each byte of data is shifted out.

Figure9. Quad Output Fast Read'Sequence Diagram

C3# _\\

01 23 49% 6 7 B 9 10 28 29 30 31
SCLK | |

(g—— Command 24-bit address
si(00 B )RE)- - OO0 - -
SO(104) High-Z -
WP#(102) High-7 -—
HOLBEE(1O3) High-7~ -—

Cs#

32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47

o TUUULIUUL]

«— Dummy Clocks —

JUT
O

UL

SI(100) XXX XOXaXD)
S0(101) ) 6.0 00 6.0 N
WP#(102) B OC 0000
HOLD#{I03) 0 0.0 00 00

Byte1| Byte2| Byted| Byted
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Dual 1/O Fast Read (BBH)
The Dual I/O Fast Read command is similar to the Dual Output Fast Read command but with the capability to input

the 3-byte address (A23-0) and a “Continuous Read Mode” byte 2-bit per clock by SI and SO, each bit being latched in
during the rising edge of SCLK, then the memory contents are shifted out 2-bit per clock cycle from Sl and SO. The

command sequence is shown in followed Figurel0. The first byte addressed can be at any location. The address.is
automatically incremented to the next higher address after each byte of data is shifted out.

Dual I/0 Fast Read With “Continuous Read Mode”
The Dual 1/0 Fast Read command can further reduce command overhead through setting the)“Continuous Read

Mode” bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous Read Mode” bitsAM7-0) =AXH, then the
next Dual 1/0 Fast Read command (after CS# is raised and then lowered) does not require the BBH command code. The
command sequence is shown in followed Figurell. If the “Continuous Read Mode” bits (M7-0).are any value other than
AXH, the next command requires the first BBH command code, thus returning to normal operation. A “Continuous Read
Mode” Reset command can be used to reset (M7-0) before issuing normal command.

Figurel0. Dual 1/0 Fast Read Sequence Diagram (M7-0=0XH or not AXH)

Cs# ,
SCLK 01 2 3 4 5 6 7 B & 1011121314 15 16 17 18 19 20 21 22 23
— Command —

T
sit00) 7777 e
so(or) 70100 G010 GO0

2

A23-16 A15-8 AT-0 M7-0

Cs#
SCLK 23 24 25 26 27 2829 3031 32 33 34 35 36 37 38 39
500 C0000000 Cu

0000 0000 C
ool 25,0020 G

7 ) 2000

Byte3 Byted
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Figurell. Dual I/0O Fast Read Sequence Diagram (M7-0= AXH)

Cs= _\

S MU UL LI
D000 0B OV OO0

XEXEXKDEXIKDEXEXAIXEEXD

A23-18 A15-8 AT-0 M7-0
C3#
SCLK 16 16 17 18 19 20 21 22 23 24 26 26 27 28 25 30 31
SI{100)
sS0(101)

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

3-byte address (A23-0) and a “Continuous Read Mode” byte and 4-dummy clock 4-bit per clock by 100, 101, 103, 104,
each bit being latched in during the rising edge of SCLK, then the memory contents are shifted out 4-bit per clock cycle
from 100, 101, 102, 103. The command sequence is shown in followed Figurel2. The first byte addressed can be at any
location. The address is automatically incremented to the next higher address after each byte of data is shifted out. The

Quad Enable bit (QE) of Status Register (S9) mustibe set to enable for the Quad I/O Fast read command.

Quad I/0 Fast Read With “Centinuous Read Mode”
The Quad 1/0O FastyRead command can further reduce command overhead through setting the “Continuous Read

Mode” bits (M7-0) after the input'3-byte address (A23-A0). If the “Continuous Read Mode” bits (M7-0) =AXH, then the
next Quad I/0 Fast Read command (after CS# is raised and then lowered) does not require the EBH command code. The
command sequence is shown'in followed Figurel3. If the “Continuous Read Mode” bits (M7-0) are any value other than
AXH, the'next command requires the first EBH command code, thus returning to normal operation. A “Continuous Read

Mode” Reset command can be used to reset (M7-0) before issuing normal command.
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Figurel2. Quad 1/O Fast Read Sequence Diagram (M7-0= 0XH or not AXH)

Co® _\

I—
— Command —

siio0) 777 EBH
SO(I01) EXD)
WP#(102) &)
HOLD#(103) {7TX3)

01 2 3 4 5 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23

U UYL

OO OC
XX
(BX2X6X2
(TXEXT3
-0

AT M7-0 Durrimy

Figurel3. Quad 1/O Fast Read Sequence Diagram,(M7-0= AXH)

CE# _\\

SCLK

01 2 3 4 546 7 898 10 11 12 13 14 15

__ 1] U TN U U
00— @) O D 00
souot) @XM 9% P 010 o
WPHI02) ___(5) NC X626
HOLD#{103) <:><3> N3 FAvE) ®®E

A2318 M7-0 Dummy |Byte1|Byte2

Quad 1/0 Word Fast Read (E7H)
The Quad 1/O“Word Fast’Read command is similar to the Quad I/0O Fast Read command except that the lowest

address bit (AO)imust.equal 0 and only 2-dummy clock. The command sequence is shown in followed Figurel4. The first
byte addressed can be at any location. The address is automatically incremented to the next higher address after each byte
of data is shifted out. The Quad Enable bit (QE) of Status Register (S9) must be set to enable for the Quad 1/0O Word Fast
read command.

Quad 1/0 Word Fast Read With “Continuous Read Mode”

The Quad I/O Word Fast Read command can further reduce command overhead through setting the “Continuous
Read Mode” bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous Read Mode” bits (M7-0) =AXH,
then the next Quad I/O Word Fast Read command (after CS# is raised and then lowered) does not require the E7H
command code. The command sequence is shown in followed Figurel5. If the “Continuous Read Mode” bits (M7-0) are

any value other than AXH, the next command requires the first E7H command code, thus returning to normal operation. A
18
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“Continuous Read Mode” Reset command can be used to reset (M7-0) before issuing normal command.

Figurel4. Quad 1/0 Word Fast Read Sequence Diagram (M7-0= 0XH or not AXH)

CE& N

SCLK 01 2 3 4 5 6 7 8 9
g— Command —p

/) T,

S0(101)

WIP#(102)

HOLD#(103)

TH3

AZ3-16

RS N
g 8o

12 13 14 15 16 17 18 19 20 21 22 23

|

TXa

5]

SR © =

TAILT X3

M7-0

Bummy| Byta1 | Byta?

Figurel5. Quad 1/0 Word Fast Read Sequence:Diagram (M7-0= AXH)

Cs# _\\

SCLK

SI{100)

S0(101)

WP#{02)

HOLD#(103)

012 3 4 5 6 7 8,9 1011121314 15

g
=]
N
[
i
=
e
=

N
—a
on
—
n
s
tn
—

TARAXTHIXTHIRTHI
AZ23-16| A15-8| AT-0 | M7-0

1

Crurmmy

THRAXTAIRTHILT

Byte1 | Byte2 | Byte3

A EEE
§
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Page Program (PP) (02H)
The Page Program (PP) command is for programming the memory. A Write Enable (WREN) command must

previously have been executed to set the Write Enable Latch (WEL) bit before sending the Page Program command.

The Page Program (PP) command is entered by driving CS# Low, followed by the command code, three address
bytes and at least one data byte on SI. If the 8 least significant address bits (A7-A0) are not all zero, all transmitted data
that goes beyond the end of the current page are programmed from the start address of the same page (from the address
whose 8 least significant bits (A7-AQ) are all zero). CS# must be driven low for the entire duration of the sequence: The
Page Program command sequence: CS# goes low sending Page Program command 3-byte address on Sl.at least 1 byte
data on SI CS# goes high. The command sequence is shown in Figurel6. If more than 256 bytes are"sent to the device,
previously latched data are discarded and the last 256 data bytes are guaranteed to be pregrammed correctly within the
same page. If less than 256 data bytes are sent to device, they are correctly programmed at the.requested addresses
without having any effects on the other bytes of the same page. CS# must be driven high after the eighth bit of the last
data byte has been latched in; otherwise the Page Program (PP) command is not executed.

As soon as CS# is driven high, the self-timed Page Program cycle (whose duration is tep) is initiated. While the Page
Program cycle is in progress, the Status Register may be read to check thevalueof the Write In Progress (WIP) bit. The
Write In Progress (WIP) bit is 1 during the self-timed Page Program=eycle, and is 0 when it is completed. At some
unspecified time before the cycle is completed, the Write Enable Latch\(WEL) bit is reset.

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

Figure 16. Page Program Sequence Diagram

Cs# _\

01 2 3 4 A6 0 8 9 10 28 29 30 31 32 33 34 35 36 37 38 38

sewe 1l _JUuiiuuuudut -

«—- Gommand 24-bit address ——ple— Data Byte 1 —»|

> 777X ¥63D- — ~BXDXEXTEEXEX XX TND)- -
. MSB MSEB /—

Data Byte 2 -l— Data Byte 3 Dala Byte 25
\ 6660@6006@9660@ 6@9990@’[[[

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

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

The Sector Erase command sequence: CS# goes low sending Sector Erase command 3-byte address on S| (1 CS#
goes high. The command sequence is shown in Figurel8. CS# must be driven high after the eighth bit of the/ast address
byte has been latched in; otherwise the Sector Erase (SE) command is not executed. As soon as CS# is.drivenshigh, the
self-timed Sector Erase cycle (whose duration is tse) is initiated. While the Sector Erase cycle is in/progress; the Status
Register may be read to check the value of the Write In Progress (WIP) bit. The Write In Progress/(WIP) bit'is 1 during the
self-timed Sector Erase cycle, and is 0 when it is completed. At some unspecified time before.the eyele is completed, the
Write Enable Latch (WEL) bit is reset. A Sector Erase (SE) command applied to_.a sector which is protected by the Block
Protect (SEC, TB, BP2, BP1, BPO) bit (see Table1.0&1.1) is not executed.

Figurel8. Sector Erase Sequence Diagram

Cox _\ /—

01 2 3 45 6 7 8 9 28 30 31
R

) 1 [ N

24 Bits"Addrass  —m|

—— -

l—— Command

LLLIX 20H

WSB

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

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

The 32KB Block Erase command sequence: CS# goes low [1 sending 32KB Block Erase command [ 3-byte
address on Sl [1 CS#goes high. The command sequence is shown in Figure19. CS# must be driven high after the eighth
bit of the last address:byte’has been latched in; otherwise the 32KB Block Erase (BE) command is not executed. As soon
as CS# is driventhigh, the self-timed Block Erase cycle (whose duration is tsg) is initiated. While the Block Erase cycle is
in_progress; the)Status Register may be read to check the value of the Write In Progress (WIP) bit. The Write In Progress
(WIP):bit is'1 during the self-timed Block Erase cycle, and is 0 when it is completed. At some unspecified time before the
cycle is completed, the Write Enable Latch (WEL) bit is reset. A 32KB Block Erase (BE) command applied to a block
which'is protected by the Block Protect (SEC, TB, BP2, BP1, BPO0) bits (see Table1.0&1.1) is not executed.
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Figure 19. 32KB Block Erase Sequence Diagram

Co& _\ /—

01 2 3 45 67 8 9 29 30 31
I

JUUT

24 Bits Address —m

-~ QO]

l—— Command

/117X 52

MSB

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

command must previously have been executed to set the Write Enable Latch (WEL) bit.~The 64KB Block Erase (BE)
command is entered by driving CS# low, followed by the command code, and<three. address bytes on SI. Any address
inside the block is a valid address for the 64KB Block Erase (BE) command.-€S# must be driven low for the entire
duration of the sequence.

The 64KB Block Erase command sequence: CS# goes low [0 sending 64KB" Block Erase command O 3-byte
address on SI [0 CS# goes high. The command sequence is shown in/Figure20. CS# must be driven high after the eighth
bit of the last address byte has been latched in; otherwise the 64KB Block Erase (BE) command is not executed. As soon
as CS# is driven high, the self-timed Block Erase cycle (whose duration is tse) is initiated. While the Block Erase cycle is
in progress, the Status Register may be read to check the value,of the Write In Progress (WIP) bit. The Write In Progress
(WIP) bit is 1 during the self-timed Block Erase cyclegand is O when it is completed. At some unspecified time before the
cycle is completed, the Write Enable Latch (WEL), bit isireset. A 64KB Block Erase (BE) command applied to a block
which is protected by the Block Protect (SEC, TB, BP2, BP1, BPO) bits (see Table1.0&1.1) is not executed.

Figure20. 64KB Block Erase Sequence Diagram

Co# _\ /—

671 2 3 45 67 8 9 29 30 31
"\ [

I A1 |

24 Bits Address —m

—— <X/

l—— Command

17/ /X D8H

MSB

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

previously have been executed to set the Write Enable Latch (WEL) bit .The Chip Erase (CE) command is entered by
driving CS# Low, followed by the command code on Serial Data Input (SI). CS# must be driven Low for the entire
duration of the sequence.

The Chip Erase command sequence: CS# goes low [0 sending Chip Erase command [ CS# goes high. The
command sequence is shown in Figure21. CS# must be driven high after the eighth bit of the command code has been

latched in, otherwise the Chip Erase command is not executed. As soon as CS# is driven high, the self-timed Chip Erase
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cycle (whose duration is tCE) is initiated. While the Chip Erase cycle is in progress, the Status Register may be read to
check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 during the self-timed Chip Erase
cycle, and is 0 when it is completed. At some unspecified time before the cycle is completed, the Write Enable Latch
(WEL) bit is reset. The Chip Erase (CE) command is executed only if the Block Protect (BP2, BP1, BP0) bits are “000”
when CMP=0, or “110/111” when CMP=1. The Chip Erase (CE) command is ignored if one or more sectors are protected.

Figure21. Chip Erase Sequence Diagram

CE#® —\ /_

01 2 3 4 5 8 7

S T AU

gl 44— Command —}-

/) 60HorCTH  X// /4

Deep Power-Down (DP) (B9H)
Executing the Deep Power-Down (DP) command is the only way to put the:device in the lowest consumption mode

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

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

The Deep Power-Down_command sequence: CS# goes low [J sending Deep Power-Down command [1 CS# goes
high. The command seguence is shown in Figure22. CS# must be driven high after the eighth bit of the command code has
been latched in; otherwise the Deep Power-Down (DP) command is not executed. As soon as CS# is driven high, it
requires a delay of tDP<before the supply current is reduced to ICC2 and the Deep Power-Down Mode is entered. Any
Deep Power-Down,(DP) command, while an Erase, Program or Write cycle is in progress, is rejected without having any

effects on the cycle that is in progress.

23



Uniform Sector
Dual and Quad Serial Flash BG25Q32A

r\

Figure22. Deep Power-Down Sequence Diagram

Ca#

/
D12 3 4567 € 0P —

g
3| —— Command —» Stand- by mode [Deep Power-down mode

[/ BoH f/’/////// /////////////

Release from Deep Power-Down And Read Device ID (RDI) (ABH)
The Release from Power-Down or Device ID command is a multi-purpose command. It canbe used to release the

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

To release the device from the Power-Down state, the command is issued by drivingthe CS# pin low, shifting the
instruction code “ABH” and driving CS# high as shown in Figure23. Release from Power-Down will take the time
duration of tRES1 (See AC Characteristics) before the device will resume nermal operation and other command are
accepted. The CS# pin must remain high during the tRES1 time duration.

When used only to obtain the Device ID while not in the Power-Down state, the command is initiated by driving
the CS# pin low and shifting the instruction code “ABH” followed by 3=dummy byte. The Device ID bits are then shifted
out on the falling edge of SCLK with most significant bit (MSB) first as shown in Figure23. The Device ID value for the
BG25Q32A is listed in Manufacturer and Device Identification, table. The Device ID can be read continuously. The
command is completed by driving CS# high.

When used to release the device from the Power-Down state and obtain the Device ID, the command is the same
as previously described, and shown in Figure23, except that after CS# is driven high it must remain high for a time
duration of tRES2 (See AC Charagteristics). Afterthis time duration the device will resume normal operation and other
command will be accepted. Ifthe Release from Power-Down / Device ID command is issued while an Erase, Program
or Write cycle is in process (whem\WIP equal 1) the command is ignored and will not have any effects on the current
cycle.

Figure 23. Release Power-Down Sequence Diagram

CS#—\ ,’J

0123 454867 +trEst —»

l—— Command —

> 7N ABH WL I

Deep Power-down mode Stand-by mode
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Figure24. Release Power-Down/Read Device ID Sequence Diagram

cs# \ 1

01 2 3 4 5 6 7 8 9 29 30 31 32 33 34 35 36 37 38
SCLK - |

«—— Command 3 Dummy Bytes *lresz
sl // ABH - LTV T
S0 High-Z MsB Y . Device ID

THEBEYE AW INZ X1 X0
MSB - -
Deep Power-down Made | Stand-by WMade

Read Manufacture ID/ Device ID (REMS) (90H)
The Read Manufacturer/Device ID command is an alternative to the Release. from. Power-Down / Device ID

command that provides both the JEDEC assigned Manufacturer ID and the specific Device ID.

The command is initiated by driving the CS# pin low and shifting the command,eode “90H” followed by a 24-bit
address (A23-A0) of 000000H. After which, the Manufacturer ID and the Device ID"are shifted out on the falling edge of
SCLK with most significant bit (MSB) first as shown in Figure25. If the 24-bit address is initially set to 000001H, the

Device ID will be read first.

Figure 25. Read Manufacture ID/.Device/ID Sequence Diagram

Co# _\\ .

01 234 5/6 7 B 9 10 28 29 30 31
SCLK | | |
a - Command 24-bit address —
B )BEE)- - -BRME - -
S0 High-Z

C35#% - -
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

p
s TR T TTTTTTTTTTTTATTTTT7

Manufacturer ID —M™ Device ID  ——m
SN 0000000000000 EEEE

MSB MSB

Read Manufacture 1D/ Device ID Dual 1/0 (92H)
The Read Manufacturer/Device ID Dual I/0 command is an alternative to the Release from Power-Down / Device ID

command that provides both the JEDEC assigned Manufacturer 1D and the specific Device ID by dual 1/O.
The command is initiated by driving the CS# pin low and shifting the command code “92H” followed by a 24-bit
address (A23-A0) of 000000H. After which, the Manufacturer ID and the Device ID are shifted out on the falling edge of
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SCLK with most significant bit (MSB) first as shown in Figure26. If the 24-bit address is initially set to 000001H, the

Device ID will be read first.
Figure 26. Read Manufacture 1D/ Device ID Dual 1/0 Sequence Diagram

Cs# Y
01 2 3 4 5 6 7 8 910111213 14 15 16 17 18 19 20 21 22 23

T
e COmMmMand —

SI(100) 777 o2H 0600080
S0(101) Q00000000000

AZ3-16 A15-8 | AT-D M7-0
CE# //_
SCLK 23 24 25 26 27 2B 29 30 31 32 33 34 35 36 37 38 35 40041 42043 44 45 46 4T
THUUHUUUHUUUY] TUUUTL
Si(100) 0.9.9.0 0,090 00,00 96,80, 000 s
so(0) 00000000 16,00 0000 GOV
Device |D MFR ID Deviee 1D MFR 1D Device 1D

{Repeal) (Repeat) {Repeat) {Repeat)

Read Manufacture ID/ Device ID Quad 1/0O (94H)
The Read Manufacturer/Device ID Quad.I/O command is an alternative to the Release from Power-Down / Device

ID command that provides both the JEDEC assigned-Manufacturer 1D and the specific Device ID by quad 1/0.

The command is initiated by driving, the CS# pin low and shifting the command code “94H” followed by a 24-bit
address (A23-A0) of 000000H. After which, the Manufacturer 1D and the Device ID are shifted out on the falling edge of
SCLK with most significant bit. (MSBY) first as shown in Figure27. If the 24-bit address is initially set to 000001H, the

Device ID will be read first.
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Figure27. Read Manufacture ID/ Device ID Quad 1/O Sequence Diagram

C38 _\
SCLK :I_
g Command —

siqo0) 777 9aH

01 2 3 45 6 7 8 9101112131415 1617 1819 20 21 22 2

U UL

(5]

S0(101) @@
WP#(102) @@ & N 9
HOLD#(103) @@ 73 %3 T3

TR
TR
S M B

AZ3-16

Co#& /_

24 25 26 2T 28 29 30 31

M7-0 Duminy MFRID{ DID

e[ i
sI{100) @@ @X@_
S0(101) @@ ®®___
WP#{102) @@ @®_
HDLD#UDE:@@ <;.Z>®._
MFR 1D DD
RepeatiRepea F!apeat.l Repeat

Read Identificationy(RDID) (9FH)
The Read ldentification, (RDID) command allows the 8-bit manufacturer identification to be read, followed by two

bytes of device.identification. The device identification indicates the memory type in the first byte, and the memory
capacity(of the device in the second byte. Any Read Identification (RDID) command while an Erase or Program cycle is in
progress, isinot decoded, and has no effect on the cycle that is in progress. The Read Identification (RDID) command
should not be issued while the device is in Deep Power-Down Mode.

The device is first selected by driving CS# to low. Then, the 8-bit command code for the command is shifted in. This
is followed by the 24-bit device identification, stored in the memory, being shifted out on Serial Data Output, each bit
being shifted out during the falling edge of Serial Clock. The command sequence is shown in Figure28. The Read
Identification (RDID) command is terminated by driving CS# to high at any time during data output. When CS# is driven
high, the device is put in the Standby Mode. Once in the Standby Mode, the device waits to be selected, so that it can

receive, decode and execute commands.
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Figure 28. Read Identification ID Sequence Diagram

Cs# ",
01 2 3 4 565 6 7 8B 910 111213 14 156

o v pguudduudl -
su JL1X 9FH N/

4— Manufacturer ID —

. MSBT554321{]———-
CS% =~ 517 18 19 20 21 22 23 24 25 26 27 28 29 30 31

SCLK TUUUUUU U=
LT TR T
o S Yo% OX7 @'990 o=

MSB MSB

Continuous Read Mode Reset (CRMR) (FFH)
The Dual/Quad I/O Fast Read operations, “ContinuousiRead Mode” bits (M7-0) are implemented to further reduce

command overhead. By setting the (M7-0) to AXH, the next Dual/Quad I/O Fast Read operations do not require the
BBH/EBH/E7H command code.

Because the BG25Q32A has no hardware reset pin, so if Continuous Read Mode bits are set to “AXH”, the
BG25Q32A will not recognize any standard»SPI"commands. So Continuous Read Mode Reset command will release the
Continuous Read Mode from the “AXH” state and allow standard SPI command to be recognized. The command

sequence is show in Figure30.

Figure30, Continuous Read Mode Reset Sequence Diagram

Jode Bit Reset for Quad/Dual 170
CS#

01 2 3 45867

SCLK | | | | |

siiooy  7777X FFH X7/
sogo1)  7777X Don't Care N/
we02) /)N Don't Care X1/
HOLD#(103) /// /¥ Don't Care X1/
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Erase Security Registers (44H)
The BG25Q32A provides four 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 Registers command is similar to Sector/Block Erase command. A Write Enable (WREN)
command must previously have been executed to set the Write Enable Latch (WEL) bit.

The Erase Security Registers command sequence: CS# goes low [J sending Erase Security Registers,command
CS# goes high. The command sequence is shown in Figure33. CS# must be driven high after the eighth bit jof the
command code has been latched in otherwise the Erase Security Registers command is not executed. /As soon,as CS# is
driven high, the self-timed Erase Security Registers cycle (whose duration is tSE) is initiated. While the Erase Security
Registers cycle is in progress, the Status Register may be read to check the value of the Write In"Progress (WIP) bit. The
Write In Progress (WIP) bit is 1 during the self-timed Erase Security Registers cycle, and is 0 when it is completed. At
some unspecified time before the cycle is completed, the Write Enable Latch (WEL) bit.is reset. The Security Registers
Lock Bit (LB) in the Status Register can be used to OTP protect the security registers. Once the LB bit is set to 1, the
Security Registers will be permanently locked; the Erase Security Registers.command will be ignored.

Address A23-A16 Al15-A10 A9-A0

Security Registers 00000000 00000000 000000

Figure 33. Erase Security Registers command Sequence Diagram

Ca& _‘\ /—

SCLK 01 2 3475, 6/7 8 8 29 30 11

U

24 Bits Address —i»|

-~ QKL

- Cﬂmmand

/1N AaH

M3B

Program Security Registers (42H)
The Program Security,Registers command is similar to the Page Program command. It allows from 1 to 256 bytes

Security Registers'data to be programmed. A Write Enable (WREN) command must previously have been executed to set
the Write Enable Latch (WEL) bit before sending the Program Security Registers command. The Program Security
Registers command-is entered by driving CS# Low, followed by the command code (42H), three address bytes and at least
one data byteson SI. As soon as CS# is driven high, the self-timed Program Security Registers cycle (whose duration is
tPP) is initiated. While the Program Security Registers cycle is in progress, the Status Register may be read to check the
value.of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 during the self-timed Program Security
Registers cycle, and is 0 when it is completed. At some unspecified time before the cycle is completed, the Write Enable
Latch (WEL) bit is reset.

If the Security Registers Lock Bit (LB3/LB2/LB1) is set to 1, the Security Registers will be permanently locked.
Program Security Registers command will be ignored.
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Address A23-Al6 A15-A8 A7-A0
Security Registers 1 00H 01H Byte Address
Security Registers 2 00H 02H Byte Address
Security Registers 3 00H 03H Byte Address
Figure34. Program Security Registers command Sequence Diagram
CS# _\
01 2 3 4 5 6 7T 8 910 28 29 30 31 32 33 34 35 36 3738 39
- l4—— Command 24 bit address Data Byté 1
i 42H 990@0@@9990@

MSB

Ccsd - TTH_E_!TEET/_
40 41 ’

42 43 44 45 48 47 48 49 50 51 52 53 54 £5
SGLK I | | | | | | I | ‘ I |

Data Byte 2 Data Byte 3 Data Byte 2

! 6@96990@0@609&00 0@969600(1]’!

MSB MSB

2072
2073
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Read Security Registers (48H)
The Read Security Registers command is similar to Fast Read command. The command is followed by a 3-byte

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

Address A23-Al6 Al15-Al10 A9-A0

Security Registers 00000000 000000 Address

Figure35. Read Security Registers command Sequence Diagram

Ca# _\\

012 3 45 67 8 810 28 2990 31
g ThITIL
S| —— Command 24-bit address
/77 B @R F<DOD0L - -
50 High-Z o

CS# --

32 33 34 35 36 37 38 30 404742 43 44 45 48 47

SUUUUUAN N U UL
o Dummy Byte —I-l\'
° 9@9090@ LN

Data Out1 y  Data Out2

0 100000000000

UL

-

il

Write Enable for'\Volatile:Status Register (50h)

The non-volatile/StatusiRegister bits described on page 40 can also be written to as volatile bits. During power up
reset, the non-volatile Status-Register bits are copied to a volatile version of the Status Register that is used during device
operation. This gives mare 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 version of the Status Register bits, the Write Enable for Volatile Status Register (50h) command must be
issued prior to each Write Status Registers (01h) command. Write Enable for Volatile Status Register command (Figure
36) will not set the Write Enable Latch (WEL) bit, it is only valid for the next following Write Status Registers command,

to change the volatile Status Register bit values.
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Figure35. Write Enable for Volatile Status Register
st | |—
SCK L b b b L L L [
5l

Instruction !
________ L L.
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POWER-ON TIMING
‘-Jcc{rrax_}ﬁ __________________________________
. Program, Erase and Write command are ignored o
: Chip Selection is not allowed .;f'_'___d___._._-—-—f—
Vee(min | _ _ _ _ _ _ _ _ _ ___ _ D S — g I ——
™tvsL I Read command | Device is fu‘“l-h,.f
Resel is allowed accessible
§Iat_r§
Ve N T e
- tPUW g
Time ,,
Table3. Power-Up Timing And Write Inhibit Threshold
Symbol Parameter Min | Max Unit
tVSL VCC(min) To CS# Low 10 us
tPUW Time Delay From VCC(min) To Write Instruction 1 10 ms
VWI Write Inhibit Voltage VCC(min) 1 2.5 \Y

INITIAL DELIVERY STATE
The device is delivered with the memory array erased: all bits are set to 1(each byte contains FFH).The Status

Register contains 00H (all Status Register bits are 0).

DATA RETENTION AND ENDURANCE

Parameter Test Condition Min Units
- N 150°C 10 Years
Minimum Pattern‘Data Retention Time =
125°C 20 Years
Erase/Pragram Endurance -40 to 85°C 100K Cycles
LATCH UP CHARACTERISTICS
Parameter Min Max
Input Voltage Respect To VSS On I/0 Pins -1.0v VCC+1.0V
VCC Current -100mA 100mA
ABSOLUTE MAXIMUM RATINGS
Parameter Value Unit
Ambient Operating Temperature -40 to 85 °c
Storage Temperature -55 10 125 °c
Output Short Circuit Current 200 mA
Applied Input/Output Voltage -0.5t04.0 \Y
VCC -0.5t0 4.0 V
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Input timing reference level

Qutput timing reference level

0.BVCC

0.2VCC

0.7VCC
>< AC Measurement Level
0.3VCC

\/ 0.5VCC

Mote: Input pulse rise and fall time ara<5ns

CAPACITANCE MEASUREMENT CONDITIONS

Symbol Parameter Min Tpy Max Unit Conditions
CIN Input Capacitance 6 pF VIN=0V
CouT Output Capacitance 8 pF VOUT=0V

Load Capacitance 30 pF
Input Rise And Fall time | | 5 ns
Input Pause Voltage 0.2VCCto 0.8VCC \Y
C
- Input Timing Reference Voltage 0.3VCC to 0.7VCC
Output Timing Reference Voltage 0.5vCC

Figure36. Input Test Waveform And Measurement Level

Maximum Negative Overshoot Waveform

Maximum Positive Overshoot Waveform

A0V == == =
&6V———————1 T———————
20ns
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DC CHARACTERISTIC
(T=-40°C~85C, VCC=2.7~3.6V)
Symbol Parameter Test Condition Min. Typ Max. Unit.
ILI Input Leakage Current 2 DA
ILO Output Leakage Current 2 LA
ICC1 Standby Current Sfﬁzy/ggor VSS 1 5 PA
oo | o OO | CSVES e A e
CLK=0.1vCC/0.9vCC
at 120MHz, 15 20 mA
Q=0pen(*1 1/0)
ICC3 | Operating Current (Read) CLK=0.1VCC/0.9VCC
at 80MHz, 13 18 mA
Q=0pen(*1,*2,*4 1/0)
ICC4 Operating Current (PP) CS#=VvCC 10 mA
ICC5 Operating Current(WRSR) | CS#=VCC 10 mA
ICC6 Operating Current (SE) CS#=VCC 10 mA
ICC7 Operating Current (BE) CS#=VCC 10 mA
VIL Input Low Voltage -0.5 0.2vCC \Y
VIH Input High Voltage 0.7vCC VCC+0.4 \%
VOL Output Low Voltage IOL =1.6mA 0.4 Vv
VOH Output High Voltage IOH =-100pA VCC-0.2 Vv
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AC CHARACTERISTICS
(T=-40"C~85C, VCC=2.7~3.6V, CL=30pf)
Symbol Parameter Min. Typ. Max. Unit
fc SD?Jr;TIO(l:JIth)ﬂ;(gréﬁ'l;ency For: FAST_READ(OBH), DC. 120 MHz
o1 | S e ey o B oG8 oo | s | b v
Serial Clock Frequency For: Dual I/O(BBH),
fC2 Quad I/O(EBH) (Dual I/0 & Quad I/0 Without High DC. 80 MHz
Performance Mode)
fR Serial Clock Frequency For: Read(03H) DC. 80 MHz
tCLH Serial Clock High Time ns
tCLL Serial Clock Low Time ns
tCLCH Serial Clock Rise Time (Slew Rate) 0.2 Vins
tCHCL | Serial Clock Fall Time (Slew Rate) 0.2 Vins
tSLCH CS# Active Setup Time 5 ns
tCHSH CS# Active Hold Time 5 ns
tCHCH CS# Active Setup Time 5 ns
tCHSL | CS# NotActive Hold Time 5 ns
tSHSL | CS# High Time (read/write) 20 ns
tSHQZ | Output Disable Time 6 ns
tCLQX | Output Hold Time 0 ns
tDVCH Data In Setup Time 2 ns
tCHDX Data In Hold Time 2 ns
tHLCH Hold# Low Setup Time (relative to Clock) 5 ns
tHHCH Hold# High:Setup Time (relative to Clock) 5 ns
tCHHL | Hold# High'Hold Time (relative to Clock) 5 ns
tCHHH Hold# Low Hold Time (relative to Clock) 5 ns
tHLQZ Hold# Low To High-Z Output 6 ns
tHHQX | Hold# Low:To Low-Z Output 6 ns
tELQV.”| Clock Low To Output Valid 7 ns
tWHSL | Write Protect Setup Time Before CS# Low 20 ns
tSHWL | Write Protect Hold Time After CS# High 100 ns
tDP CS# High To Deep Power-Down Mode 0.1 83
{RES1 gs:dHigh To Standby Mode Without Electronic Signature 01 6
{RES? gs:deigh To Standby Mode With Electronic Signature 01 6
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tSUS CS# High To Next Command After Suspend 2 us

tw Write Status Register Cycle Time 2 15 ms

tPP Page Programming Time 0.7 2.4 ms

tSE Sector Erase Time 100 300 ms
tBE Block Erase Time(32K Bytes/64K Bytes) 0.2/0.3 1/1.2 S
tCE Chip Erase Time(BG25Q32A) 20 40 S

Figure37. Serial Input Timing

Cs#

A\

ICHSL [e»t-tSLCH

NV
SCLK -

tOVCH nE

tCHDX

S| msB W AN )XW////77777

Figure38. Output Timing

cs# S J

ICH —»
tCL

4—tQLOH

— tSHOZ

/[

X LSB }
«—tQHOL

s A/ NI TTTTTTTTT - - LT 77X

Leastsignificant address bit (LIB) in

Figure39. Hold Timing

CEx
A\

SCLK tCHHL tHLCH tHHCH
Y
vaWall s aWal e
f{CHHH =
tHLOZ gy — tHHQX
= XX KO —-—— X
HOLD# | 4

Sl do not care during HOLD operation.
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ORDER INFORMATION

BG25Q-16-ASS|-G.
—I_— Green Code

¢ P:Pb Free Only Green Package
G:Pb Free & Halogen Free Green Package

. —— Temperature Range
C:Commercial(0°C to +707C)
l:Industrial(-40°C to +85°C)

— Package Type
T:SOP8 150mil
S:S0OP8 208mil
W: WSON (6*5mm)
P: DIP8
Voltage

S:3Vv

L:1.8V
Generation

A: AVersion
B: B Version
C: C Version

Density
80:8Mb
16:16Mb
32:32Mb

Product Family
25Q :SPI Interface Flash
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PACKAGE INFORMATION
Package SOP8L 208MIL
8 5 » ¢
ﬂ ’—‘ l_l ﬂ ---------- A_' J‘-:
: =
______ i 7 | o
A ‘
1 1
1 1
: i
1 1
] ]
1 1
1E1 1 E
1 1
] ]
1 1
. :
1 1
b 1 1
./ 1 1
Y N |
’ ‘ \ |_| ‘ | i 5N-¥ &
__________ A Ly
: 4 et
¢
- - - - o FEEREER >
i |
AR
T T
:‘ T T I I_-"_‘-!:‘—_!
1 1 1 1 1
1 | | ) 1A1
> e > ple
Dimensions
Symbol A Al A2 b c D E E1 e L L1 s &
Unit
Min 0.05mf 170 | 036 | 019 | 513 | 7.70 | 5.18 050 [ 121 [ 062 | 0O
mm | Nom 015 | 180 | 041 | 020 | 523 | 790 | 528 | 127 | 065 | 1.31 | 074 | 5
Max |-2.16. ) 025 | 191 | 051 | 0.25 | 533 | 8.10 | 5.38 080 | 141 | o088 | 8
Min 0.002 | 0.067 | 0.014 | 0.007 | 0.202 | 0.303 | 0.204 0.020 | 0.048 | 0.024 | ©
Inch | Nom 0.006 | 0.071 | 0.016 | 0.008 | 0.206 | 0.311 | 0.208 | 0.050 | 0.026 | 0.052 | 0.029 | 5
Max" | 0.085 | 0.010 | 0.075 | 0.020 | 0.010 | 0.210 | 0.319 | 0.212 0.031 | 0.056 | 0.035| 8
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Package DIP8L
8 5
Dimensions
Symbol A Al A2 b b1 c D E E1 e eB SL s
Unit
Min 038 | 3.18 | 036 | 114 | 020 | 9.02 | 762 | 6.22 787 | 292 | 0.76
mm | Nom 3.300 046 152 | 025 | 927 | 787 | 635 | 254 | 889 | 330 | 1.14
Max | 5.33 343 | 056 | 178 | 036 | 10.16 | 8.13 | 6.48 953 | 381 | 152
Min 0.0151.0.125 | 0.014 | 0.045 | 0.008 | 0.355 | 0.300 | 0.245 0.310 | 0.115 | 0.030
Inch | Nom 0.130 | 0.018 | 0.060 | 0.010 | 0.365 | 0.310 | 0.250 | 0.10 | 0.350 | 0.130 | 0.045
Max [#0.22 0.135 | 0.022 | 0.070 | 0.014 | 0.400 | 0.320 | 0.255 0.375 | 0.150 | 0.060
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Package WSON (6*5mm)

«—— D —»

A9
@) m
U @3
E a
l:]|
l:]|
A ]
- A &
Top View Side View
> L ee«—Dl —
b+__3 N ] T
+—:) (-
& El
L:) ]
) -
Bottom Wiew
Dimensions
Symbol A Al A2 b D D1 E El e y L
Unit
Min | 0.70 019 | 035 | 590 | 3.25 4.90 3.85 0.00 | 0.50
mm | Nomb!| 0.75 022 | 042 | 600 | 337 5.00 3.97 | 127 | 004 |o0.60
Max .| 080 | 005 | 025 | 048 | 610 | 350 5.10 4.10 0.08 |0.75
Min® | 0.028 0.007 | 0014 | 0232 | 0.128 | 0.193 | 0.151 0.000 | 0.020
Inch |/Nom | 0.030 0.009 | 0016 | 0.236 | 0.133 | 0.197 | 0.156 | 0.05 | 0.001 | 0.024
Max | 0.032 | 0002 | 0.010 | 0.019 | 0.240 | 0.138 | 0.201 | 0.161 0.003 | 0.030
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