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GD25Q256C

1. FEATURES

¢ 256M-bit Serial Flash
-32M-byte
-256 bytes per programmable page

« Standard, Dual, Quad SPI
-Standard SPI: SCLK, CS#, SI, SO, WP#, HOLD#/ RESET#
-Dual SPI: SCLK, CS#, 100, 101, WP#, HOLD#/ RESET#
-Quad SPI: SCLK, CS#, 100, 101, 102, 103
-3 or 4-Byte Addressing Mode

¢ High Speed Clock Frequency
-Maximum 104MHz for fast read on 3.0 - 3.6V power supply
+  Dual I/O Data transfer up to 208Mbits/s
¢ Quad I/O Data transfer up to 416Mbits/s
-Maximum 80MHz for fast read on 2.7 - 3.6V power supply
¢ Dual I/O Data transfer up to 160Mbits/s
¢ Quad I/O Data transfer up to 320Mbits/s

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

¢ Program/Erase Speed
-Page Program time: 0.6ms typical

-Sector Erase time: 50ms typical

-Block Erase time: 0.2/0.3s typical
-Chip Erase time: 80s typical

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

& Low Power Consumyg

¢ Single Power Supply Voltage
ull voltage range:2.7~3.6V

¢ Package Information
-SOP16 (300mil)
-WSONS8 (6*8mm)
-TFBGA-24(5*5 ball array)
-TFBGA-24(6*4 ball array)
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2. GENERAL DESCRIPTION

The GD25Q256C (256M-bit) Serial flash supports the standard Serial Peripheral Interface (SPI), and supports the
Dual/Quad SPI: Serial Clock, Chip Select, Serial Data I/00 (SlI), I/01 (SO), I/02 (WP#), and 1/03 (HOLD#/ RESET#).
The Dual I/O data is transferred with speed of 208Mbits/s and the Quad 1/O & Quad output data is transferred with spee
of 320Mbits/s.

CONNECTION DIAGRAM
Figure 1 Connection Diagram
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PIN DESCRIPTION

Table 1 Pin Description for WSON8 package

GD25Q256C

Pin Name 1/0 Description
CS# I Chip Select Input
SO (I101) I/O Data Output (Data Input Output 1)
WP# (102) I/0 Write Protect Input (Data Input Output 2)
VSS Ground
SI (100) I/O Data Input (Data Input Output 0)
SCLK I Serial Clock Input
HOLD#/RESET# (I03) I/O Hold or Reset Input (Data Input Output 3)
VCC Power Supply
Table 2 Pin Description for SOP16 package and TFBGA24 p4g
Pin Name I/0 Description
CS# I Chip Select Input
SO (101) I/O Data Output (Data lnput Outpuit
WP# (102) I/O Write Protect Inpu*at Inpu
VSS Ground
SlI (100) I/O Data Input (Dat;
SCLK | Serial Clock
HOLD#/(103) 110
RESET# |
VCC ‘

BLOCK DIAGRAM

Block Diagram
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3. MEMORY ORGANIZATION

GD25Q256C

GD25Q256C

Table 3 GD25Q256C Memory Organization

Each device has Each block has Each sector has Each page has
32Mm 64/32K 4K 256
128K 256/128 16
8192 16/8
512/1024

Q\
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UNIFORM BLOCK SECTOR ARCHITECTURE

GD25Q256C
Table 4 GD25Q256C 64K Bytes Block Sector Architecture
Block Sector Address range Advanced Block
Protection unit
8191 01FF FOOOH 01FF FFFFH 4KB
51 1
8176 01FF 0000H 01FF OFFFH
8175 01FE FOOOH 01FE FFFFH
5¢0 | . 1
8160 01FE 0000H 01FE OFFFH
8159 01FD FOOOH 01FD FFFFH
50« | .
8144 01FD 0000H 01FD OFFFH

0002 OFFFH

0001 FFFFH

...... 64KB
0001 OFFFH
0000 FFFFH 4KB
0000 OFFFH 4KB
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4. DEVICE OPERATION

SPI Mode

Standard SPI
The GD25Q256C features a serial peripheral interface on 4 signals bus: Serial Clock (SCLK), Chip Select (CS#),

Serial Data Input (Sl) and Serial Data Output (SO). Both SPI bus mode 0 and 3 are supported. Input data is latched on

rising edge of SCLK and data shifts out on the falling edge of SCLK.

Dual SPI

The GD25Q256C supports Dual SPI operation when using the “Dual Output Fast Read”, “Dual O
4-byte address”, “Dual I/O Fast Read” and “Dual I/O Fast Read with 4-byte address” commands
These commands allow data to be transferred to or from the device at two times the rate of
the Dual SPI command the Sl and SO pins become bidirectional I/O pins: 100 and 101.

Quad SPI

The GD25Q256C supports Quad SPI operation when using the “Quad Output Fast Read
with 4-byte address”, “Quad /O Fast Read”, “Quad /O Fast , 6CH, EBH and ECH)
commands. These commands allow data to be transferred to or from i ur times the rate of the standard SPI.

HOLD#/RESET# pins become 102 and 103. Quad SPI com i ile Quad Enable bit (QE) in Status

Register to be set.

Hold
The HOLD/RST bit is used to Qermine RESET# function should be implemented on the
hardware pin for 8-pin packages. in7 acts as HOLD#, the HOLD# function is only available when

The operation of HOLD, nd starts on falling edge of the HOLD# signal, with SCLK signal being
low (if SCLK is not being Io will not start until SCLK being low). The HOLD condition ends on rising edge

Figure 3 Hold Condition

@ 1 |
HOLD# I :
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RESET
The RESET# pin allows the device to be reset by the control. For the WSON8 package, the pin7 can be configured as

a RESET# pin depending on the status register setting, which need QE=0 and HOLD/RST=1. On the SOP16 package, a

dedicated RESET# pin is provided and it is independent of QE bit setting.
The RESET# pin goes low for a period of tRLRH or longer will reset the flash. After reset cycle, the flash is a

following states:
-Standby mode
-All the volatile bits will return to the default status as power on.
Figure 4 RESET Condition

CS# /

RESET#

Q\
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5. DATA PROTECTION

The GD25Q256C provides the following data protection methods:
¢ Write Enable (WREN) command: The WREN command is set the Write Enable Latch bit (WEL). The WEL bit will

return to reset by the following situation:

-Power-Up

-Write Disable (WRDI)

-Write Status Register (WRSR)

-Page Program (PP)

-Quad Page Program (QPP)

-Sector Erase (SE) / Block Erase (BE) / Chip Erase (CE)
¢ Software Protection Mode:

-The Block Protect (BP3, BP2, BP1, and BPO0) bits and Top Bottom (TB) bit define the i em

that can be read but not change.

Hardware Protection Mode: WP# going low to protected the BPO~BP3 bj

Deep Power-Down Mode: In Deep Power-Down Mode, all command i elease from Deep

Power-Down Mode command.

5.1. Block Protection

Table 5. GD25Q256C Prot

Status Register Content
B BP3 | BP2 | BP1 | BPO Blocks Density Portion

X 0 0 0 0 NON NONE NONE

0 0 0 0 1 ‘ 511 -01FFFFFFH 64KB Upper 1/512

0 0 0 1 1FEO000H-01FFFFFFH 128KB Upper 1/256

0 0 0 1 0000H-01FFFFFFH 256KB Upper 1/128

0 0 1 0 01F80000H-01FFFFFFH 512KB Upper 1/64

0 0 1 0 01FO0000H-01FFFFFFH 1MB Upper 1/32

0 0 1 01E00000H-01FFFFFFH 2MB Upper 1/16

0 0 1 to 511 01C00000H-01FFFFFFH 4MB Upper 1/8

0 1 4 to 511 01800000H-01FFFFFFH 8MB Upper 1/4

256 to 511 01000000H-01FFFFFFH 16MB Upper 1/2

0 1 0 00000000H-0000FFFFH 64KB Lower 1/512
0 0 O0to1 00000000H-0001FFFFH 128KB Lower 1/256
0 1 1 Oto3 00000000H-0003FFFFH 256KB Lower 1/128
1 0 0 Oto7 00000000H-0007FFFFH 512KB Lower 1/64

1 1 0 1 0to 15 00000000H-000FFFFFH 1MB Lower 1/32

1 1 1 0 0to 31 00000000H-001FFFFFH 2MB Lower 1/16

1 0 1 1 1 0 to 63 00000000H-003FFFFFH 4MB Lower 1/8

1 1 0 0 0 0to 127 00000000H-007FFFFFH 8MB Lower 1/4

1 1 0 0 1 0 to 255 00000000H-00FFFFFFH 16MB Lower 1/2

X 1 1 0 X ALL 00000000H-01FFFFFFH 32MB ALL

X 1 X 1 X ALL 00000000H-01FFFFFFH 32MB ALL

11
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6. STATUS AND EXTENDED ADDRESS REGISTERS

6.1. Status Registers

Table 6 Status Register-1

No. | Bit Name Description Note

S0 WIP Erase/Write In Progress Volatile, read only

S1 WEL Write Enable Latch Volatile, read only

S2 BPO Block Protect Bits Non-volatile writable

S3 BP1 Block Protect Bits Non-volatile writable

S4 BP2 Block Protect Bits Non-volatile writable

S5 BP3 Block Protect Bits

S6 QE Quad Enable

S7 SRP Status Register Protection

Table 7 Status Register-2

No. Bit Name Description

S8 DRVO Output Driver Strength ‘

S9 DRV1 Output Driver Strength

S10 | HOLD/RST HOLD# or Reset# Function

S11 | TB Top/Bottom Protect Bit on-volatile writable

S12 | ADP Power Up Address Mode on-volatile writable

S13 | ADS Current Address Mode Volatile, read only

S14 | LCO Latency Code’ Non-volatile writable

S15 | LC1 Latency Gode 1 Non-volatile writable

Register-3

No. | Bit Name Description Note

S16 | Reserved Non-volatile writable (OTP)

S17 | Reserved Non-volatile writable (OTP)

SUS P Volatile, read only

Volatile, read only
Non-volatile writable (OTP)
Volatile, read only
Volatile, read only
Non-volatile writable

e 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

12
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Erase command is accepted.
TB bit
The Top Bottom (TB) bit is non-volatile (OTP). The Top/Bottom (TB) bit is used to configure the Block Protect area by
BP bit (BP3, BP2, BP1, and BPO), starting from Top or Bottom of the memory array. The TB bit is defaulted as “0”, which
means Top area protect. When it is set to “1”, the protect area will change to Bottom area of the memory device. This bit is
written with the Write Status Register (WRSR) command.
BP3, BP2, BP1, BPO bits
The Block Protect (BP3, BP2, BP1, and BPO0) bits are non-volatile. They define the size of the area to
protected against Program and Erase commands. These bits are written with the Write Status Register (W,
When the Block Protect (BP4, BP3, BP2, BP1, BPO) bits are set to 1, the relevant memory area becom
Page Program (PP), Sector Erase (SE) and Block Erase (BE) commands. The Block Protect (BP4, B
BPO0) bits can be written provided that the Hardware Protected mode has not been set. The

executed only if none sector or block is protected.
SRP bit

The Status Register Protect (SRP) bit is non-volatile Read/Write bits in the i bit controls the
method of write protection: software protection and hardware protection.

Table 9 Status Register?tect (
SRP #WP Status Register Descriptio

The Status R written to after a Write Enable

0 X Software Protected

1 0 Hardware Protected

1 1 Hardware U ected

QE bit
The Quad Enable (QE) bit is a n rite"bit in the Status Register that allows Quad operation. When
the QE bit is set to 0 (Default \LP# pi HOL RESET# pin are enable. When the QE pin is set to 1, the Quad

ver be set to 1 during standard SPI or Dual SPI operation if the WP#

Advanced Block Protection 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.
DRV1/DRVO

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

13
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Table 10 Driver Strength for Read Operations

DRV1,DRVO Driver Strength
00 100%
01 75%
10 50% (Default)
1 25%

HOLD/RST
The HOLD/RST bit is used to determine whether HOLD# or RESET# function should be implemented on
pin for 8-pin packages. When HOLD/RST=0, the pin acts as HOLD#, When the HOLD/RST=1, the pin
However, the HOLD# or RESET# function are only available when QE=0, If QE=1, The HOLD# and R
disabled, the pin acts as dedicated data /O pin.
PE
The Program Error (PE) bit is a read only bit that indicates a program failure. It will als

e set

to program a protected array sector or access the locked OTP space.

Error bits must be reset by CLEAR FLAG STATUS REGISTER command (
EE

The Erase Error (EE) bit is a read only bit that indicates an‘e fail
erase a protected array sector or access the locked OTP space.

Error bits must be reset by CLEAR FLAG STATUS REGISTER co
LC1, LCO bits

The Latency Code (LC) selects the mode and numbe les b en the end of address and the start of

hen the user attempts to

read data output for all read commands.
Some read commands send mode, bits followi to indicate that the next command will be of the same
p‘l

type with an implied, rather than an ex|

increased.

The following latenc

14
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Table 11 Latency Code and Frequency Table
Read Fast Read Read Dual OutjRead Quad Out|Dual I/0 Read|Quad I/0 Read
Freq. Freq. Freq.
LC (03h, 13h) (0Bh, 0Ch) (3Bh, 3Ch) (6Bh, 6Ch) (BBh, BCh) | (EBh, ECh)
(MHz (MHz (MHz
ModelDummy Mode{Dummyj Mode|Dummy| Mode | Dummy|ModelDummy| Mode|Dummy
11 <50 O 0 50| O 0 <80 0 6 0 6 4 0 2 4
00 <80| O 0 <104| O 8 <104| O 8 0 8 4
01 or 10| <104 - - <104| O 8 <104| O 8 0 8 4
Note:
1. The default value of latency code is 00.
ADS

The Address Status (ADS) bit is a read only bit that indicates the current address mg
The device is in 3-byte address mode when ADS=0 (default), and in 4-byte address mode
ADP

The Address Power-up (ADP) bit is a non-volatile writable bit that deter, initia s§ mode when the
device is powered on or reset. This bit is only used during the power on i i ation period. When
ADP=0(factory default), the device will power up into 3-byte ad s Register must be used

to access memory regions beyond 128Mb. When ADP=1, the device

&
I
23 2
g g‘ + a
o 0900 _ _ _ L NN s _ ©
o / =y g8
| o
4-Byte Address ' -
Enable 4-Byte (B7h) |
Standard SPI | |
Disable 4-Byte (E9h) Dual SPI |
Quad SPI I
_ /
tended Address Register
Table 12 Extended Address Register
EA7 EA6 EA5 EA4 EA3 EA2 EAL EAO
A31 A30 A29 A28 A27 A26 A25 A24

The extended address register is only used when the address mode is 3-byte mode, as to set the higher address.
When the device is 256Mb, A24 is the highest address bit. A31~A26 are reserved for higher density from 1Gb ~ 32Gb.

15
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7. 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.

Every command sequence starts with a one-byte command code. Depending on the command, this might
followed by address bytes, or by data bytes, or by both or none. CS# must be driven high after the last bit of the comma

and WEL will not be reset.
When the device is in 3-byte address mode (ADS=0), please refer to ¢
device is in 4-byte address mode (ADS=1), please refer to com setin
Extended Address Register setting is effective to achieve A3 anying A23-A0 within the instruction

when commands listed in table17 are executed.

Extended Address Register setting is ignored when A he instruction listed in table 3 and some

Table 13. Commands (Standard 4-byte address mode)
Command Add Byte 1 Byk‘ Byte 5 Byte 6 n-Bytes
Name Mode
Write Enable |3 & 4 06H
Write Disable |3 &4 [04H
Read Status 3&4
Register-1 05H (cont.)
Read Status (cont.)
Register-2 )
Read Status
Register-3
Write Status
Registe

(S15-S8)

(S23-516)

(EAT-EA0)

Extended
Addr. Register
Chip Erase 3&4 C7/60H
Enable Reset |3 &4 66H

C5H |(EA7-EAO)

Reset 3&4 [99H
Program/Erase |3 & 4 75H
Suspend

16
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Program/Erase |3 &4 |7AH
Resume
Set Burst with|3&4 |77H dummy
Wrap (5) W7-W0
Release From|3 &4 |[ABH
Deep
Power-Down
Deep 3&4 B9H
Power-Down
Read 3&4
Identification
Enter 4-Byte (3 &4
Address Mode
Exit 4-Byte 3&4
Address Mode
Read Data 3&4 13H A31-A24 A23-A16 A15-A8 A7-A0
with 4-Byte
Address
Fast Read with |3 &4 |OCH A31-A24 A23-A16 A15-A8
4-Byte
Address
Fast Read 3&4 |3CH A31-A24 A23-A16
Dual Output
with 4-Byte
Address (1)
Fast Read 3&4 |6CH A31-A24
Quad Output
with 4-Byte
Address (3)
Fast Read 3&4 |BCH A3§4
Dual I/0 with A23-A 16
4-Byte
Address (2)
Fast Read 3&4 ECH
Quad I/0 with
4-Byte
Address (4)
Page Program
with 4-Byte
Address

9FH (MID7-MIDO) | (JDID15-JDID8) | (JDID7-JDIDO)

B7H

E9H

(D7-DO)

dummy (D7-DO)

A23-A16 dummy (D7-DO)

Next

A23-A16 A15-A8 A7-A0 (D7-DO0) byte

A31-A24 A23-A16 A15-A8 A7-A0 (D7-D0)(3)

A31-A24 A23-A16 A15-A8 A7-A0

A31-A24 A23-A16 A15-A8 A7-A0

Block
Erase(64K)
with 4-Byte
Address
Clear SRFlags|3&4 |30H

3&4 |DCH [A31-A24 A23-A16 A15-A8 A7-A0

17
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Table 14 Commands (Standard/Dual/Quad SPI, 3-byte address)

Command Add
Name Mode Byte 1 |Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 n-Bytes
Read Data |3 03H |A23-A16  |A15-A8 A7-A0 (D7-D0) | (Nextbyte) | (cont.)
Fast Read 3 0BH |A23-A16  |A15-A8 A7-A0 dummy | (D7-D0) (cont.)
Dual Output ™
Fast Read (1) |3 3BH |A23-A16  |A15-A8 A7-AO dummy  |(D7-DO) (cont.)
Dual I/O AR A7-A0 oy
Fast Read (2) |3 BBH |A23-A8 7A0® (D7-DO) (cont.)
Quad Output | 5 6BH [A23-A16  |A15-A8 A7-A0 dumm (D7-D0)®
Fast Read (3) y
Quad I/0 A23-A0 o
Fast Read (4) |° EBH  yi7mow  |dummy (D7-DO)
Page Program |3 02H |A23-A16  |A15-A8 A7-A0 (D7-D0)
Quad Page | 5 32H |A23-A16  |A15-A8 A7-AO (D7-D0)®
Program
Sector Erase |3 20H |A23-A16  |A15-A8 A7-A0
Block
Erase(32k) |3 52H |A23-A16  |A15-A8 A7-AO
Block
Erae(6dk) |3 D8H |A23-A16  |A15-A8 ‘-AO
Read Serial
Flash
. 3 5AH  |A23-A16  |A15-A8 AT-A (D7-DO) (cont.)
Discoverable
Parameter
IFI;ead Unique | 4 4BH |dummy (UID63-UIDO)

uad SPI, 4-byte address)

Command Add
Name Mode Byte 5 Byte 6 Bytes-7 n-Bytes
Read Data 4 A7-A0 (D7-D0) (cont.)
Fast Read 4 A7-A0 dummy (D7-D0) (cont.)
Dual Output )
Fast Read (1) A7-A0 dummy (D7-D0) (cont.)
Dual I/0 1)
Fast Read (2) (D7-DO0)
Quad Output ™1
Fast Read (3) A23-A16 |A15-A8 |A7-A0 dummy  |(D7-DO) (cont.)
M7-Mo“
A23-A16  |dummy
A15-A8  |dummy (cont.)
A7-A0 (D7-D0)®
4 A31-A24  |A23-A16 |A15-A8 |A7-A0 (D7-D0) | (D7-D0) (cont.)
4 A31-A24 |A23-A16 |A15-A8 |A7-A0 (b7-D0)® (cont.)
4 A31-A24  |A23-A16 |A15-A8 |AT7-A0
Block
Erase(32K) 4 52H |[A31-A24 |A23-A16 |A15-A8 |A7-A0
Block 4 D8H |A31-A24 |A23-A16 |A15-A8 |A7-AO
Erase(64K)
Read Serial
Flash 4 5AH |A31-A24 |A23-A16 |A15-A8 |AT7-A0 dummy  |(D7-DO) (cont.)
Discoverable
Parameter

18
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FDead Unique |, 4BH |dummy  |dummy  |dummy |dummy dummy | (UID63-UIDO)
NOTE:

1. Dual Output data
100 = (D6, D4, D2, D0)
101 = (D7, D5, D3, D1)
2. Dual Input Address
100 = A22, A20, A18, A16, A14, A12, A10, A8  AB, A4, A2, A0, M6, M4, M2, MO
101 = A23, A21, A19, A17, A15, A13, A11, A9 A7, A5, A3, A1, M7, M5, M3, M1
3. Quad Output Data
100 = (D4, DO, .....)
101 = (D5, D1, .....)
102 = (D6, D2, .....)
103 = (D7, D3,.....)
4. Quad Input Address
100 = A20, A16, A12, A8, A4, A0, M4, MO
101 = A21, A17, A13, A9, A5, A1, M5, M1
102 = A22, A18, A14, A10, A6, A2, M6, M2 ‘
103 = A23, A19, A15, A11, A7, A3, M7, M3
5. Dummy bits and Wrap Bits
100 = (x, X, X, X, X, X, W4, x)
101 = (x, X, X, X, X, X, W5, x)
102 = (x, X, X, X, X, X, W6, x)

IO3—(xxxxxxW7x’

Table of ID Definitions:

GD25Q256C
Operation Code ID15-ID8 ID7-IDO
9FH 40 19

19
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7.1. 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), Quad Page Program (QPP), Sector Erase (SE), Block Erase (BE), Chip
Erase (CE), Write Status Register (WRSR). The Write Enable (WREN) command sequence: CS# goes low = sending the
Write Enable command - CS# goes high.

Figure 5 Write Enable Sequence Diagram

—

CS#

01 2 3 456 7

—
N

|€«—— Command —»|

Sl /// 06H

High-Z
SO 9

7.2. Write Disable (WRDI) (04H)

The Write Disable command is for resetting the Write Enab
be set to a 0 by issuing the Write Disable (WRDI) command to disabl
Sector Erase (SE), Block Erase (BE), Chip Erase (CE), Write St
execution. The WRDI command can be used by the user to
possibly corrupt the contents of the memory. The WRDI isi d during an embedded operation while WIP bit

The WEL bit is reset by foIIowing‘dition: i and (WRDI), Power-up, and upon completion of the
Write Status Register, Page Program, Secto hip Erase commands.
The Write Disable comman : —>Sending the Write Disable command > CS# goes high.

—
012 3 45 6 7
JERREpEjuRaLE

|€«—— Command —»

04H L/

High-Z

ad Status Register (RDSR) (05H or 35H or 15H)

The

any time, even while a Program, Erase or Write Status Register cycle is in progress. When one of these cycles is in

Status Register (RDSR) command is for reading the Status Register. The Status Register may be read at
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” / “35H” / “15H”, the SO will output Status
Register bits S7~S0 / S15-S8 / S16-S23.

20
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Figure 7 Read Status Register Sequence Diagram

CS# _\

T
|«—— Command —>»

S| /// 05H or 35H or 15H

o) High-Z

0123 456 7 8 9101112131415

UL

L1111

v Register0/1/2

DXEXEXHEXXIXD

MSB MSB

[T

Register0/1/2

7.4. Write Status Register (WRSR) (01H or 31H or 11H)

an be

accepted, a Write Enable (WREN) command must previously have been executed. able (WREN)

Register. CS# must be driven high after the eighth of the data byte has be
(WRSR) command is not executed. As soon as CS# is driven*h,

duration is tw) is initiated. While the Write Status Register cycle is Status Register may still be read to
check the value of the Write In Progress (WIP) bit. The Write | i uring the self-timed Write Status

Hardware Protected Mode. The i R) command is not executed once the Hardware Protected

Mode is entered.

7.5. Data Bytes (READ 03H or 4READ 13H)

The Read Data Bytes (READ) command is followed by a 3-byte address (A23-A0), each bit being latched-in during
the rising edge of SCLK. Then the memory content, at that address, is shifted out on SO, each bit being shifted out, at a
Max frequency fr, during the falling edge of SCLK. The first byte addressed can be at any location. The address is
automatically incremented to the next higher address after each byte of data is shifted out. 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.
21
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Figure 9 Read Data Bytes Sequence Diagram (ADS=0)

Ccs# _\

0123 45867 8910 28 29 30 31 32 33 34 35 36 37 38 39
s \«—— Command 24-bit address
[// o3+ KXY~ — XXX L/ [/ 1111111V /]
Hi MSB Data Out1
SO |gh-Z

Figure 10 Read Data Bytes Sequence Diagram (ADS=1)

CS# _\
01 2 3 456 7 8 910 36 37 38 39 40 41 42 4
/// 03H RN —
SO High-Z MSB Data Out2

Figure 11 Read Data with 4-Byte Addre

CS# _\
0123 45,6 7 8 0 37 38 39 40 41 42 43 44 45 46 47
se ) _ I
s l«—— Com it address
/// 13H 9 XXXV L/ /L1111 V]
SO High-Z SB X & D “ 00 Data Out2
MSB\—/_\......._

Higher Speed (Fast Read OBH or 4Fast Read OCH)

d (Fast Read) command is for quickly reading data out. It is followed by a 3-byte
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Figure 12 Read Data Bytes at Higher Speed Sequence Diagram (ADS=0)

CS# _\

0123 456 7 8 910 28 29 30 31
S| l«—— Command 24-bit address —p|
[// 0BH Y- — <3XXX)--
CS# --

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

sew  [UUUUUUNUUUTUU L

Dummy Byte —
S 06660900 /1111111

v Data Out1 a ut2
SO 7X6X5X4X3X2 7X6

Note: ‘

1. The dummy clock number is configurable.

Figure 13 Read Data Bytes at Highe Diagram (ADS=1)

CS# _\

32-bit address — |

— XX - -

NUUU U LU
/LT

v Data Out1 y Data Out2

0060100000100

)

1. mmy clock number is configurable.
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Figure 14 Fast Read with 4-Byte Address Sequence Diagram (ADS=0 or ADS=1)

Cs# _\

012 3 456 7 8 910 36 37 38 39

S l«—— Command 32-bit address —»|
[/ 0CH = XXX - -
SO ngh-Z _

Cs# --
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

sew [UUUUUUUNUUUUTUUN

S o eeeEEOIIIIIIIIII

. 4 Data Out1 y | Data
SO 7X6XBEX4X3X2X1TX0X7
MSB B
Note:
1. The dummy clock number is configurable. ‘

7.7. Dual Output Fast Read (DOFR 3BH H

The command sequence is shown in ﬂ‘wed Fi . te addressed can be at any location. The address is

automatically incremented to the next higheraddre

CS#

28 29 30 31

gyt

Command 24-bit address — |

3BH = <X - -

High-Z

6 7 8 9 10

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

l— Dummy Clocks —
4X2X0K6X4X2X0X 6

ata Out1 Data Out2

SO 7TXBEX3XTXTXEX3IXIN 7
MSB MSB

Note:
1. The dummy clock number is configurable.
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Figure 16 Dual Output Fast Read Sequence Diagram (ADS=1)

Cs# \
0123456 7 8 910 36 37 38 39

s Tiiuuiupg Ut o Uyt -

l«—— Command — plg—— 32-bitaddress —»
/i B EE)- - RO -

cs# --

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

SCLK

Data Out1| Data Out2

SO TX5X3XT1X7X5 1 7
MSB B

Note: ‘
1. The dummy clock number is configurable.

Figure 17 Dual Output Fast Read with 4-Byte Address Se ce Di

Cs# _\
ser 1l __JTHugt -

s 32-bit address — |
//

— XXX - -

(ADS=0 or ADS=1)

0 43 46 47 48 49 50 51 52 53 54 55

SCL
Dummy Byte ——
6 3X2X1X0XB6X4X2X0X6X4X2X0X | 6
Data Out1| Data Out2 |w
7TX5X3IXTX7X5X3X1 7
MSB

1. my clock number is configurable.
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7.8. Quad Output Fast Read (QOFR 6BH or 4QOFR 6CH)

The Quad Output Fast Read command is followed by 3-byte address (A23-A0) and a dummy byte, each bit being
latched in during the rising edge of SCLK, then the memory contents are shifted out 4-bit per clock cycle from 103, 102, 101

and 100. The command sequence is shown in followed Figure19. The first byte addressed can be at any location. The

address is automatically incremented to the next higher address after each byte of data is shifted out.
Figure 18 Quad Output Fast Read Sequence Diagram (ADS=0)
Cs# \
01234567 8 910 2829 30 31
SCLK
l«—— Command 24-bit address
S0 777 6BH — XX

SO(101) High-Z
WP#(102) High-Z y _
HOLD#(103) High-Z __
CS# -

32 33 34 35 36 37 38 39 40 2 43 46 47
SCLK

Cle— Dummy Clocks —|
SI(100) 0 4 4
SO(I01) X5 TX5X 1Y 5
WP#(102) ‘ 2X6X2 6
HOLD#(103) 20000000
e1| Byte2| Byte3| Byte4

Note:
1. The dummy clock numbe

26



3.3V Uniform Sector
ciganevice DUal and Quad Serial Flash GD250Q256C

Figure 19 Quad Output Fast Read Sequence Diagram (ADS=1)

CS# _\

0123 456 7 8 910 36 37 38 39

SCLK
\«—— Command 32-bit address

si100) 777 6BH — <3X2X1IX0)- - -

SO(101) High-Z _
WP#(102) High-Z )
HOLD#(103) High-Z }
CS# _

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

SCLK
le— Dummy Clocks —»
SO(I01) 1X5X1X5 5X1
WP#(102) 2X6 6 2X 6
HOLD#(103) 7 3 7 7
el By ted

Note:
1. The dummy clock number is conﬁgu‘e.

Q\
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Figure 20 Fast Read Quad Output with 4-Byte Address Sequence Diagram (ADS=0 or ADS=1)

CS# _\

0123 456 7 8 910 36 37 38 39

SCLK
l«—— Command @E 32-bit address

si100) 777 6CH — XXX} - -

SO(I01) High-Z
WP#(102) High-Z
HOLD#(103) High-Z
CS# _

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

o TTIUIUTUNUPULL

l— Dummy Clocks —»,

1]
SI(100) 0X4X0) 4
5
6

SO(101)

WP#(102) 5

HOLD#(103) N3 7 @@ A

yte1| B Byte3| Byted
Note: ‘

1. The dummy clock number is c

7.9. Dual I/O Fast Read ( or 4DIOFR BCH)

The Dual I/O Fast Rea i to the Dual Output Fast Read command but with the capability to input
the 3-byte address (A23-0 i ad Mode” byte 2-bit per clock by Sl and SO, each bit being latched in
emory contents are shifted out 2-bit per clock cycle from Sl and SO. The
igher address after each byte of data is shifted out.
ith “Continuous Read Mode”

Fast Read command (after CS# is raised and then lowered) does not require the BBH command code. The

equence is shown in followed Figure23. If the “Continuous Read Mode” bits (M5-4) do not equal (1, 0), the next

reset (M5-4) before issuing normal command.
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Figure 21 Dual I/O Fast Read Sequence Diagram (M5-4# (1, 0), ADS=0)

CS#

—

SCLK
1

\«—— Command —»

A7-0

S0 /77 BBH COREXAX2XD)
s010) 000 0000
A23-16 A15-8

CS#
SCLK 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

A J |_| |_|
S0 BXaX2XoXEXX2XD)
SOUON LI EXIXIKIXEX)

Byte1 Byte2

UL
(6XaX2XY

0123 456 7 8 91011121314 1516 17 18 19 20 21 22 23

=

EXD)
X5

M7-4

Note:
1. The dummy clock number is configurable.

U]

(>

Byte2

(EXAXZXOXEXAX2X0)
CEXRXKXEXEX)

Note:
1. The dummy clock number is configurable.
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Figure 23 Dual I/0O Fast Read Sequence Diagram (M5-4# (1, 0), ADS=1)

Cs# _\
SCLK :I_

0123 45 6 7 8 910 111213141516 17 18 19 20 21 22 23

%
%

l«—— Command —»p

si100) 777 BBH OXEXaX2X0XEX4X2X0)
50(101) 0@900990

A31-24 A23-16 A15-8
CS#

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

S JUUHN UL L]
SI100)  (EXaX2X0)

SO(101) oeeo

M7-4 M3-0 Byte1

Note:
1. The dummy clock number is configurable.

U]
SIIOTR=(EXaX2X0
SO 7)) (XD

Byte1 Byte4

S
S (o)

Note:
1. The dummy clock number is configurable.
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Figure 25 Dual I/O Fast Read with 4-Byte Address Sequence Diagram (M5-4# (1, 0), ADS=0 or ADS=1)

Cs# _\

0123 45 6 7 8 910 111213141516 17 18 19 20 21 22 23

SeK TUUU LU
<«—— Command ——
si100) 777 BCH (OXEXX2XTXEXaX2X0)
s0(101) 0@900990
A31-24 A23-16 A15-8
CS#

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

S JUUHN UL L]
SI100)  (EXaX2X0)

SO(101) oeeo

M7-4 M3-0 Byte1

Note:
1. The dummy clock number is configurable.

U]
SIIOTR=(EXaX2X0
SO 7)) (XD

Byte1 Byte4

S
S (o)

Note:
1. The dummy clock number is configurable.
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7.10. Quad I/O Fast Read (QIOFR EBH or 4QIOFR ECH)

The Quad I/0 Fast Read command is similar to the Dual I/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, 102, 103, 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 first byte addressed can be at any location. The address is automatically incremented to the next hig
address after each byte of data is shifted out. The Quad Enable bit (QE) of Status Register (S6) must be set to enabl
the Quad I/O Fast read command.

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

The Quad I/O Fast Read command can further reduce command overhead through setting the “
Mode” bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous Read Mode” bits (M5-4) =
Quad /0 Fast Read command (after CS# is raised and then lowered) does not require the E

“Continuous Read Mode” bits (M5-4) do not equal to (1, 0), the next command requires the fi
returning to normal operation. A Reset command can be used to reset (M5-4) before issui
Figure 27 Quad I/0O Fast Read Sequence Diagram (M5-4# (1, 0),

CS# _\

012 3 456 7 8 91 12 1

l«—— Command —»
si(oo) 777 EBH 4X0 0 4
SO(101) NTY5 5
WP#(102) ‘ 6 X2 6 X2 6
Y
HOLD#(103) 37X 3X7X3 7X3 @@ 7
23- 15-8| A7-0 | M7-0 | Dummy |Byte1|Byte2

Note:
1. The dummy clock numbe
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Figure 28 Quad 1/0 Fast Read Sequence Diagram (M5-4= (1, 0), ADS=0)

CS#
\
012 3 456 7 8 910111213 141

S TN UL
SI(100)
SO(I01) EXD
WP#(102) 0.0
HOLD#(103) 0.0

A23-16

o

5O S 5

&
<

7X3 7X3
M7-0 Dummy |Byte1

I EE
e et

Note:
1. The dummy clock number is configurable.

Figure 29 Quad I/O Fast Read SequenceDi #(1,0), A
CS# \

7 18 19 20 21 22 23 24 25
sebe ] TN UL
siwco) 777 OO
so(io1) B EXTNE
WP#(102) @@@

)4
HOLD#(103) 20,00
Dummy |Byte1|Byte2

Note:
1. The dummy umber i
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Figure 30 Quad I/0O Fast Read Sequence Diagram (M5-4= (1, 0), ADS=1)

CS# —\

S TN
SI(100)
sofo) (X1
WP#(102) 00
HOLD#(103) 00 3 7X3

A31-24 -0 [M7-0 Dummy |Byte1

9 10 11 12 13 14 15 16 17

R

Note:

1. The dummy clock number is configurable.

¢

Figure 31 Quad I/O Fast Read with 4-Byte Address Seque 5-4# (1, 0), ADS=0 or ADS=1)

cs# \
012345¢67 8 718 19 20 21 22 23 24 25
setk 1 TN U U
l¢&—— Command —
suoo) 77/ )G 90 00 Cn
soqo 5% EXDEXNE
WP#(102) 6X2 @@@@@
\4
HOLD#(103) 7X3 XEXTXEXT
M7-00 Dummy |Byte1|Byte2
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Figure 32 Quad I/0O Fast Read with 4-Byte Address Sequence Diagram (M5-4= (1, 0), ADS=0 or ADS=1)

CS# _\

8 9 10 11 12 13 14 15 16 17

TN UL UL
SI100) (7o) 4X0
So(101) —BX 5%1
WPH#(102) 60 A
HOLD#(103) 90 NG
A31-24 M7-0 | Dummy

Note:

1. The dummy clock number is configurable.

\ 4

Wrap” (77H) commands prior to EBH or ECH. The “Set Bur. mmand can either enable or disable the

“Wrap Around” feature for the following EBH or ECH comm d” is enabled, the data being accessed

can be limited to either an 8/16/32/64-byte section of . ut data starts at the initial address specified

with Wrap” command allows three “Wrap e set. The W4 bit is used to enable or disable the “Wrap Around”
operation while W6-W5 is us i th of the wrap around section within a page.

7.11. SetB

The Set

rap(v7H)

Is used in conjunction with “Quad 1/0O Fast Read” command to access a fixed
section within a 256-byte page, in standard SPI mode.

ap command sequence: CS# goes low > Send Set Burst with Wrap command - Send 24

dummy bits i ap bits” > CS# goes high.
Table 16 Set Burst with Wrap configuration
W4=0 W4=1 (default)
Wrap Around Wrap Length Wrap Around Wrap Length
0,0 Yes 8-byte No N/A
0,1 Yes 16-byte No N/A
1,0 Yes 32-byte No N/A
1,1 Yes 64-byte No N/A

If the W6-W4 bits are set by the Set Burst with Wrap command, all the following “Quad I/O Fast Read” command will
use the W6-W4 setting to access the 8/16/32/64-byte section within any page. To exit the “Wrap Around” function and
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return to normal read operation, another Set Burst with Wrap command should be issued to set W4=1.

Figure 33 Set Burst with Wrap Sequence Diagram

CS# _\ /_

SCLK 012 3 45 6 7 8 9101112131415

l«—— Command —»

sii00) 777 770 )

& o

SO(I01) N x
WP#(102) Nx
HOLD#(103) N x

7.12. Page Program (PP 02H or 4PP 12H)

(WREN) command must
the Page Program command.

are sent to device, they are correctly
bytes of the same page. CS# m
Page Program (PP) commzg
As soon as CS# is d
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Figure 34 Page Program Sequence Diagram (ADS=0)

CS# _\

01 2 3 456 7 8 910 28 29 30 31 32 33 34 35 36 37 38 39
S l«—— Command 24-bit address Data Byte 1 _>|
[// 02H — ~CX2XIXOXTXEXEXAXIX2XI X0 -

MSB MSB —
CS# -

©
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 §

sew  [UUUHTTUTTUUUUUUT JUUU TR

Data Byte2 —pl«—— DataByte 3 —»| |«—— Data Byte@8

. 66990066669900 666699'[[[

MS MSB MSB

2072
2074
2075
2074
2077
2078
2079

Figure 35 Page Program Sequence Diagram (ADS=1)

CS# _\

0123 456 7 8 910 36 37 38 89 40 41 42043 44 45 46 47
. l«—— Command 324bit address Data Byte 1 —>|
[// 02H a0, 90000000

MSB MSB —
CS# -
48 49 50 51 52 53(84 55 5657 58 59 6061362 63

sewe [ UA UG DB UUEU L JUudiodT——

Data Byte 2 <— DataByte 3 Data Byte 25

. 66990066609900 0@6699'[[[

MS MsB MSB

2082
2083
2084
2085
2086
2087

Figure 36/Page Pragram with 4<Byte Address Sequence Diagram (ADS=0 or ADS=1)

CS# _\

01 203 456 7 8 910 36 37 38 39 40 41 42 43 44 45 46 47
. l«—— Command 32-bit address Data Byte 1 —>|
[// 12 — ~<XXIXOXTXEXEXAXIX2X X0~ -

MSB MSB —
CS# -
48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

sow [yt Syt

Data Byte 2 «—— Data Byte 3 Data Byte 25

o o
EN0.0.0.0.0.0.000.0.90000089.0.00000.00///

MS MSB MSB

2080

2081
2082
2083
2084
2085
2086
2087
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7.13. Quad Page Program (QPP 32H or 4QPP 3EH)

The Quad Page Program command is for programming the memory using four pins: 100, 101, 102, and I03. To use
Quad Page Program the Quad enable in status register Bit6 must be set (QE=1). A Write Enable (WREN) command must
previously have been executed to set the Write Enable Latch (WEL) bit before sending the Page Program command. The

quad Page Program command is entered by driving CS# Low, followed by the command code (32H), three address b

and at least one data byte on 10 pins.

The command sequence is shown below. If more than 256 bytes are sent to the device, previously latched data a
discarded and the last 256 data bytes are guaranteed to be programmed correctly within the same page. If
data bytes are sent to device, they are correctly programmed at the requested addresses without having
other bytes of the same page. CS# must be driven high after the eighth bit of the last data byte
otherwise the Quad Page Program (PP) command is not executed.

As soon as CS# is driven high, the self-timed Quad Page Program cycle (whose duratig

CS# _\
SCLK :I_

siio0) 777

S0o(I01)

WP#(102)

HOLD#(103

CS#

WP#(102)

HOLD#(103)_
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Figure 38 Quad Page Program Sequence Diagram (ADS=1)

CS# _\

01 2 3 456 7 8 910 36 37 38 39 40 41 42 43 44 45 46 47
SCLK :I_

\«—— Command 32-bit address ——{ Byte1 | Byte2
00 777 ROB00 00 060000 E

MSB
SO(101) sX XXX D=
WP#(102) 6 X2 X6 X2X6 23—
HOLD#(103) 7 3 7 -
CS# _
48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 % = u“‘_g
se TUPUUPUHL T
Byte11 12 te25 Byte256

N 010 00, 00 €0 00 00 B0 HO S0 00 0 00 Sl
SN 60 0,000,010 60 00 010,00 010 00 S0 OO El
N 00 06 606,00 0¢ 06 0@ 0 28 010 010 00 00 il
HOLDHIO3) (7 EXDE) 26 PO0E COE PO 00000 Sl
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Figure 39 Quad Page Program with 4-Byte Address Sequence Diagram (ADS=0 or ADS=1)

cs# \
012234567 8 910 36 37 38 30 40 41 42 43 44 45 46 47
see 1] JUUUU UL LT
l«—— Command 32-bit address ——{ Byte1 | Byte2
Siioo) 777 3EH G0 — <BX2XIXOXEXOXAXTX XX 4X0x- -
MSB
SO(I01) 5 X XX TXEX 1
WP#(102) 6X?2 @@ 6 N _
HOLD#(103) 7X3 3 7
cs# _
N~
48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 S 3
SCLK M
Byte11|Byfe12 25 Byte25d
SI(100) 0000 00¢ _ 4X0XaX0X4X0)
SO(101) 0064 1 N— EXTXEXTIEXT)
WP#(102) 6 26X 2= —6X2X6X2 X6 X2 X6 X2)
HOLD#(103)_ 7 3X7 M- —K7X3IX7TX3X7 3@@

7.14. Sector Erase

The Sector Erase (SE
previously have be

ased the all data of the chosen sector. A Write Enable (WREN) command must
rite Enable Latch (WEL) bit. The Sector Erase (SE) command is entered by
driving CS# low,

Sector Erase (SE) command applied to a sector which is protected by the Block Protect (BP4, BP3, BP2, BP1, and BPO0) bit
is not executed.
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Figure 40 Sector Erase Sequence Diagram (ADS=0)

CS# _\ /—

0123 4567829 29 30 31
—

JUUT

24 Iits_ Address —p|

—— XXX/

i«—— Command

/// 20H

MSB

Figure 41 Sector Erase Sequence Diagram (ADS=1)

CS# _\

Si

0123 456 7 89 37 38 39

'«—— Command

/// 20H

CS# _\
SCLK :I_

SI

[ «—— Command

777 ’ 77777

7.15. 32KB Block Er ABE32 5CH)

The 32KB Block Erase (BE) com

must previously have been exe

e all data of the chosen block. A Write Enable (WREN) command
able Latch (WEL) bit. The 32KB Block Erase (BE) command is

code, and three address bytes on Sl. Any address inside the block is
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Figure 43 32KB Block Erase Sequence Diagram (ADS=0)

CS#_\ /—
SCLK 0123 456 7 89 29 30 31

S| i«—— Command

24 Iats_ Aadress —>
/// 52H

— <eXXKL////
Figure 44 32KB Block Erase Sequence Diagram (ADS=1)

CS# _\
SCLK :I_

Si

MSB

012 3 456 7 8 9

37 38 39

-««—— Command 32 Bits Address

/// 52H

MSB

Figure 45 32KB Block Erase with 4-Byte Addre eque iagram =0 or ADS=1)

CS# _\ /—
SCLK—|
777

012345678 38 39

««—— Command Blts ress

90 L1/

7.16. 64KB Block Er 4BE64 DCH)

The 64KB Block Erase (BE) com
must previously have been exee

e all'data of the chosen block. A Write Enable (WREN) command
able Latch (WEL) bit. The 64KB Block Erase (BE) command is
d code, and three address bytes on Sl. Any address inside the block is
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Figure 46 64KB Block Erase Sequence Diagram (ADS=0)

CS# _\ /—

01 2 3 45 6 7 8 9 29 30 31

N

i«—— Command 24 Bits Address —

[// DgH —— XXX/
Figure 47 64KB Block Erase Sequence Diagram (ADS=1)
CS# _\ /—
SCLK 37 38 39
]

SI

MSB

012 3 45 6 7 809

<«—— Command 32 Igts_ Aadress

/// D8H

CS#_\ ‘
SCLK 01 2 3 45 6 7 89
SI

///

<«—— Command

L/

sequence.
The Chip Erase com
be driven high after i mand code has been latched in; otherwise the Chip Erase command is not

egister may be read to check the value of the Write in Progress (WIP) bit. The Write
during the self-timed Chip Erase cycle, and is 0 when it is completed. At some unspecified time

Figure 49 Chip Erase Sequence Diagram

= —
SCLK 0123 456 7
_uuiiuuyT

i «—— Command —p

777 sonorci X777/

CS#
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7.18. 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

Deep Power-Down Mode. The Deep Power-Down Mode can only be entered by executing the Deep Power-Down (
command. Once the device has entered the Deep Power-Down Mode, all commands are ignored except the Release fro

Erase, Program or Write cycle is in progress, is rejected without
Figure 50 Deep Power-Down S

CS#

=\
SCLK :I_
777

Q\

0123 456

Deep Power-down mode

LT
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7.19. Read Unique ID (4BH)

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

The Read Unique ID command sequence in 3 byte mode (ADS=0): CS# goes low = sending Read Unique ID command
->Dummy Byte1 >Dummy Byte2 >Dummy Byte3 ->Dummy Byte4->128bit Unique ID Out ->CS# goes high.
The Read Unique ID command sequence in 4 byte mode (ADS=0): CS# goes low = sending Read Unique ID comm
->Dummy Byte1 >Dummy Byte2 ->Dummy Byte3 >Dummy Byte4-> Dummy Byte5->128bit Unique ID Out >CS# go
high.

Figure 51 Read Unique ID Sequence Diagram (ADS=0)

Cs# \
123 456 7 8 910 36 37 38

SCLK
:L
l«—— Command 4-Byte Dummy

777 XIXEXE)- — 42X

CS# -- .

40 41 42 43 44 45 46 47

SCLK
sl
Data Out1 ‘
SO AXIX2AT 0
44 45 46 47
SCLK

5-Byte Dummy — 3

4eH — XX - -

8 49 50 51 52 53 54 55

SN UT
[/

Data Out1 y Data Out2

S IN0000E0100,0;

N
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7.20. Enter 4-Byte Address Mode (B7H)

The Enter 4-byte Address Mode command enables accessing the address length of 32-bit for the memory area of higher
density (larger than 128Mb). The device default is in 24-bit address mode; after sending out the EN4B instruction, the bit13
(ADS bit) of status register will be automatically set to “1” to indicate the 4-byte address mode has been enabled. Once the
4-byte address mode is enabled, the address length becomes 32-bit instead of the default 24-bit.

All instructions are accepted normally, and just the address bit is changed from 24-bit to 32-bit.

The sequence of issuing EN4B instruction is: CS# goes low > sending Enter 4-byte mode command - CS# goes high.

Figure 53 Enter 4-Byte Address Mode Sequence Diagram

— —
SCLK 012 3 45 6 7
_ UHuuUHy]

S| < €—— Command ——»|

/// B7H

High-Z

CS#

SO

7.21. EXit 4-Byte Address Mode (E9H)

The Exit 4-byte Address Mode command is executed to e mode and return to the default 3-byte

address mode. After sending out the EX4B instruction, t register will be cleared to “0” to indicate
address length will return to 24-bit.

The sequence of issuing EN4B instruc‘is: C ing Exit 4-byte Address Mode command > CS# goes
high.

i€—— Command —»|

// E9H L/

High-Z

ear SR Flags (30H)

r Status Register Flags command resets bit S21 (Program Error bit) and S22 (Erase Error bit) from status register.
essary to set the WEL bit before the Clear Status Register command is executed. The Clear SR command will
en when the device remains busy with WIP set to 1, as the device does remain busy when either error bit is
set. The WEL bit will be unchanged after this command is executed.
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Figure 55 Clear Status Register Flags Sequence Diagram

Cs# —\ /_

01234567

R

«—— Command —p|

777 7777

High-Z
SO g

7.23. Release from Deep Power-Down (ABH)

The Release from Power-Down command can be used to release the device from the

To release the device from the Power-Down state, the command is issued by drivi
instruction code “ABH” and driving CS# high as shown below. Release from Power-Do
tres1 (See AC Characteristics) before the device will resume normal operation
CS# pin must remain high during the tres1 time duration.

When used to release the device from the Power-Down s
except that after CS# is driven high it must remain high for a time
time duration the device will resume normal operation and other
Power-Down command is issued while an Erase, Program or, cle is hen WIP equal 1) the command
is ignored and will not have any effects on the current cycle

Figure 56 Release own Seq e Diagram

Cs# ‘

SCLK:I L D . =
sl H LLLLLLLN LT

>

Deep Power-down mode Stand-by mode

entifi DID) (9FH)

d Iden jon (RDID) command allows the 8-bit manufacturer identification to be read, followed by two

identifica he device identification indicates the memory type in the first byte, and the memory capacity
in the second byte. The Read Identification (RDID) command while an Erase or Program cycle is in progress
oded, and has no effect on the cycle that is in progress. The Read Identification (RDID) command should not be

ile the device is in Deep Power-Down Mode.
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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 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.

Figure 57 Read Identification ID Sequence Diagram

Cs# _\

0123 456 7 8 910 111213 14 15

SeHK Mm .
st //[]) 9FH /11111111

l««—— Command——»«— Manufacturer ID

SO 7 X6 X5X4X3X2X1 -
MSB
CS# -- 16 17 18 19 20 21 22 23 24 25 26 27 2 3
SCLK__
S - (LT /1111
SO --K7X6X5X4X3X2X1X0 4 1TIXO——=— -
Memory Type city —
MS JDID15-JDI B JDI DO

end S) (

“75 ws the s to interrupt a page program or sector/block erase

7.25. Program/Erase Su

The Program/Erase Suspend comma
operation and then read data fro k. The Write Status Register command (01H/31H/11H) and
Erase commands (20H, 52H, D8H d Pa rogram command (02H / 32H) are not allowed during

Program/Erase suspend. Program/Erase id only during the page program or sector/block erase operation.

During

Comment
Erase Program
Suspend [Suspend
Yes Required for program command within erase suspend.
Yes Yes Needed to read WIP to determine end of suspend process.
Needed to read suspend status to determine whether the operation
Yes Yes
is suspended or complete.
) Needed to read suspend status to determine whether the operation
Read Status Register-3 |15 Yes Yes .
is suspended or complete.
Read Extended Addr. cs v v Extended Addr. Register may need to be changed during a suspend
es es
Register to reach a sector needed for read or program.
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Write Extended Addr. o5 |ves Ves Extended Addr. Register may need to be changed during a suspend
Register to reach a sector needed for read or program.
Read 03 Yes Yes All array reads allowed in suspend.
4Read 13 Yes Yes All array reads allowed in suspend.
Fast Read 0B Yes Yes All array reads allowed in suspend.

4Fast Read 0oC Yes Yes All array reads allowed in suspend.

Dual I/O Fast Read BB |Yes Yes All array reads allowed in suspend.

4Dual I/O Fast Read BC |Yes Yes All array reads allowed in suspend.

Dual Output Fast Read |3B Yes Yes All array reads allowed in suspend.

4Dual Output Fast Read|3C Yes Yes All array reads allowed in suspend.

Quad I/0O Fast Read EB |Yes Yes All array reads allowed in suspend.

4Quad I/O FastRead |EC |Yes Yes All array reads allowed in suspend.

Quad Output Fast Read (6B Yes Yes All array reads allowed in suspend.

4Quad Output Fast .
6C Yes Yes All array reads allowed in

Read

Page Program 02 Yes Required f; ray pr

4Page Program 12 Yes Required for arr;

Quad Page Program 32 Yes

4Quad Page Program [3E Yes

Program/Erase
75 Yes

Suspend

Program/Erase Resume |7A Yes

Enable Reset Yes

Reset

01 23 456 7 <« tSUS -»

JujnapajaNan

i «—— Command —|

75H LY 1T

High-Z

BE—
Accept read command
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7.26. Program/Erase Resume (PER) (7AH)

The Program/Erase Resume command must be written to resume the program or sector/block erase operation after
a Program/Erase Suspend command. The Program/Erase command will be accepted by the device only if the
SUS_P/SUS_E bit equal to 1 and the WIP bit equal to 0. After issued the SUS_P/SUS_E bit in the status register will be
cleared from 1 to 0 immediately, the WIP bit will be set from 0 to 1 within 200ns and the Sector or Block will complete the
erase operation or the page will complete the program operation. The Program/Erase Resume command will be ign
unless a Program/Erase Suspend is active.

Figure 59 Program/Erase Resume Sequence Diagram

Cs#

0123 45©6 7

—
Ty

S| < «—— Command —|
/// 7AH (/

SO

7.27. Enable Reset (66H) and Reset (99I—b

If the Reset command is accepted, any on-going internal oper:

status (WEL), Program/Erase Suspend status, Continuous

The “Enable Reset (66H)” and the “Reset (99H)” ed in SPI mode. The “Reset (99H)”
command sequence as follow: CS# goes low > Se and > CS# goes high > CS# goes low >
Sending Reset command > CS# goesghi mand is accepted by the device, the device will take
approximately trst =60us to reset. Durﬁ

CS#
/_

01 2 3 456 7

i€—— Command ——|

66H /1] ooH i

High-Z

SCLK
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7.28. 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 CEI.
SFDP is a standard of JEDEC Standard No.216.
Figure 61 Read Serial Flash Discoverable Parameter command Sequence Diagram (ADS=0)
Cs# \
01234567 8 910 2829 30 31
SCLK
. l«—— Command 24-bit address

777 B —-OO@0

SO ngh-Z o

Cs# --

32 33 34 35 36 37 38 39 40 44 42 43 46 47
SCLK
Dummy Byte
SI 7X6X5X4X3X2X1X0 / //////
a Ou y Data Out2
SO 6 3 0 X7 X6 X5
B MSB

Figure 62 Read Serial FIQDi cov Parame mmand Sequence Diagram (ADS=1)

36 37 38 39

SCLK

32-bit address —»

5AH — XXX

High-Z

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

scLk, mwwr_};ﬂﬂ_lw;ﬂf:
ummy Byte
St KOXeXEXXXXXX VL LT TV 7T

\ 4 Data Out1 \ 4 Data Out2
so 7XB6X5XaX3X2XTX0X7X6X5)
MSB MSB
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Table 18 Signature and Parameter Identification Data Values
Description Comment Add(H) DW Add Data Data
(Byte) (Bit)
SFDP Signature Fixed:50444653H 00H 07:00 53H 53H
01H 15:08 46H 46H
02H 23:16 44H 4
03H 31:24 50H
SFDP Minor Revision Number Start from 00H 04H 07:00 00
SFDP Major Revision Number Start from 01H 05H 15:08
Number of Parameters Headers Start from 00H 06H 23:16
Unused Contains 0xFFH and can never be 07H 31:
changed
ID number (JEDEC) O0H: It indicates a JEDEC specified 08H
header
Parameter Table Minor Revision Start from 0x00H O00H
Number ‘
Parameter Table Major Revision Start from 0x01H 01H
Number
Parameter Table Length How many DWORDs in 09H
(in double word) Parameter table
Parameter Table Pointer (PTP) First address of OCH 07:00 30H 30H
Parameter tabl ODH 15:08 00H 00H
OEH 23:16 00H 00H
Unused OFH 31:24 FFH FFH
ID Number 10H 07:00 C8H C8H
(GigaDevice Manufacturer ID
Parameter Table Minor Re! 11H 15:08 00H 00H
om 0x01H 12H 23:16 01H 01H
How many DWORDs in the 13H 31:24 03H 03H
Parameter table
First address of GigaDevice Flash 14H 07:00 60H 60H
Parameter table 15H 15:08 00H 00H
16H 23:16 00H 00H
Unused Contains OxFFH and can never be 17H 31:24 FFH FFH
changed
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Table 19 Parameter Table (0): JEDEC Flash Parameter Tables
Description Comment Add(H) DW Add Data Data
(Byte) (Bit)
00: Reserved; 01: 4KB erase;
Block/Sector Erase Size 10: Reserved,; 01:00 01b
11: not support 4KB erase
Write Granularity 0: 1Byte, 1: 64Byte or larger 02

Write Enable Instruction

Requested for Writing to Volatile

0: Nonvolatile status bit
1: Volatile status bit

Status Registers (BP status register bit)
0: Use 50H Opcode,
Write Enable Opcode Select for 1: Use 06H Opcode,
Writing to Volatile Status Note: If target flash status register is
Registers Nonvolatile, then bits 3 and 4 must
be set to 00b.
Contains 111b and can never be
Unused
changed ’
4KB Erase Opcode
(1-1-2) Fast Read 0=Not support, 1=Support
Address Bytes Number used in 00: 3Byte only, 01: 3 or,
18:17 01b
addressing flash array
Double Transfer Rate (DTR)
. 19 Ob
clocking 32H F3H
(1-2-2) Fast Read 20 1b
(1-4-4) Fast Read 21 1b
(1-1-4) Fast Read 22 1b
Unused 23 1b
Unused 33H 31:24 FFH FFH
Flash Memory Densit 37H:34H 31:00 OFFFFFFFH
(1-4-4) Fast Read b: Wait states (Dummy
04:00 00100b
ocks) not support
38H 44H
000b:Mode Bits not support 07:05 010b
39H 15:08 EBH EBH
0 0000b: Wait states (Dummy
20:16 01000b
Clocks) not support
3AH 08H
Read Number of
000b:Mode Bits not support 23:21 000b
Mode Bits
(1-1-4) Fast Read Opcode 3BH 31:24 6BH 6BH

53



3.3V Uniform Sector

ciganevice DUal and Quad Serial Flash GD250Q256C
o Add(H) DW Add
Description Comment ) Data Data
(Byte) (Bit)
(1-1-2) Fast Read Number of Wait | 0 0000b: Wait states (Dummy
04:00 01000b
states Clocks) not support
3CH 08H
(1-1-2) Fast Read Number .
000b: Mode Bits not support 07:05 000b
of Mode Bits
(1-1-2) Fast Read Opcode 3DH 15:08 3BH
(1-2-2) Fast Read Number 0 0000b: Wait states (Dummy 2016
of Wait states Clocks) not support 3EH '
(1-2-2) Fast Read Number )
) 000b: Mode Bits not support 23:21
of Mode Bits
(1-2-2) Fast Read Opcode
(2-2-2) Fast Read 0=not support  1=support
Unused
EEH
(4-4-4) Fast Read 0=not support  1=support
Unused ‘ 111b
Unused OxFFH OxFFH
Unused OxFFH OxFFH
(2-2-2) Fast Read Number 0 0000b: Wait states (D
00000b
of Wait states Clocks) not support 00H
(2-2-2) Fast Read Number
000b
of Mode Bits
(2-2-2) Fast Read Opcode 47H 31:24 FFH FFH
Unused 49H:48H 15:00 OxFFH OxFFH
(4-4-4) Fast Read Number of Wait
20:16 00000b
states
4AH 00H
(4-4-4) Fast Read Number
23:21 000b
of Mode Bits
(4-4-4) Fast Read O 4BH 31:24 FFH FFH
=2"N bytes
. ) 4CH 07:00 0CH 0CH
Ob: this sector type don’t exist
4DH 15:08 20H 20H
Sector/block size=2"N bytes
4EH 23:16 OFH OFH
0x00b: this sector type don’t exist
4FH 31:24 52H 52H
Sector/block size=2"N bytes
50H 07:00 10H 10H
0x00b: this sector type don’t exist
Sector Type 3 erase Opcode 51H 15:08 D8H D8H
) Sector/block size=2”N bytes
Sector Type 4 Size ) . 52H 23:16 00H 00H
0x00b: this sector type don’t exist
Sector Type 4 erase Opcode 53H 31:24 FFH FFH
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Table 20 Parameter Table (1): GigaDevice Flash Parameter Tables

o Add(H) DW Add
Description Comment ) Data Data
(Byte) (Bit)
2000H=2.000V
Vce Supply Maximum Voltage 2700H=2.700V 61H:60H 15:00 3600H 3600H
3600H=3.600V
1650H=1.650V
2250H=2.250V
Vce Supply Minimum Voltage 63H:62H 31:16 270 OH
2350H=2.350V
2700H=2.700V
HW Reset# pin 0=not support 1=support
HW Hold# pin 0=not support 1=support 1b
Deep Power Down Mode 0=not support 1=support
SW Reset 0=not support 1=support
Should be issue Reset
1001b
SW Reset Opcode Enable(66H) (99H) F99FH
before Reset cmd. ‘
Program Suspend/Resume 0=not support 1=support 1b
Erase Suspend/Resume 0=not support 1=support 1b
Unused 1b
Wrap-Around Read mode 0=not support 1= 15 1b
Wrap-Around Read mode
66H 23:16 77H 77H
Opcode
Wrap-Around Read data length 67H 31:24 64H 64H
Individual block lock 00 1b
Individual block lock bi
01 1b
(Volatile/Nonvolatil
09:02 E3H
O=protect  1=unprotect 10 1b C78FH
6BH:68H
0=not support 1=support 11 Ob
0=not support 1=support 12 Ob
0=not support 1=support 13 Ob
15:14 11b
31:16 FFH FFH
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8. ELECTRICAL CHARACTERISTICS

8.1. POWER-ON TIMING

Figure 63 Power-on Timing

Vcc(ma&)‘_t __________________________________
| Program, Erase and Write command are ignored N
Chip Selection is not allowed #/’
Vee(min) ) Ky —
"1™ Read command " | Device is fu'lly

is allowed accessible
Vwi T D
¢
Table 21 Power-Up Timing and Wri hibit shold
Symbol Parameter Min Max Unit
tvVSL VCC(min) To CS# Low 10 us
tPUW Time Delay Before Write Instructio 1 10 ms
VWI Write Inhibit Voltage 1 25 Vv

8.2. INITIAL DELIVER S%

The device is delivered with t Il bits are set to 1(each byte contains FFH). The Status

Register bits are set to 0, except DRV1

8.3. DATA RETE RANCE

e 22 Data Retention and Endurance
Test Condition Min Units
150°C 10 Years
125C 20 Years
Erase/Program Endurance -40 to 85°C 100K Cycles

TCH UP CHARACTERISTICS

Table 23 Latch up Characteristics

Parameter Min Max
Input Voltage Respect To VSS On I/O Pins -1.0v VCC+1.0V
VCC Current -100mA 100mA
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8.5. ABSOLUTE MAXIMUM RATINGS

Table 24 Absolute Maximum Ratings

Parameter Value Unit
Ambient Operating Temperature -40 to 85 C
Storage Temperature -65 to 150

Output Short Circuit Current 200
Applied Input/Output Voltage -0.5t04.0
VCC -0.5t04.0

Figure 64 Input/Output Timing Reference Level

Input timing reference level Output timing
0.8vCcC 07VCC
>< AC Measurement Level
0.2VCC 03vVCC

Note: Input pulse rise and fall time are

8.6. CAPACITANCE MEASUREMENT C

Table 25 Capacitance

Symbol Parameter Max Unit Conditions
CIN Input Capacitance ’ 6 pF VIN=0V
CcouT Output Capacitance 8 pF VOUT=0V
CL pF

Input Rise And Fall | | 5 ns
Input Pulse Voltage 0.2VCC to 0.8VCC \Y,
0.3VCC to 0.7VCC \Y

0.5vCC \Y

put Test Waveform and Measurement Level

tive Overshoot Waveform Maximum Positive Overshoot Waveform

20
<—nsy 20ns
4

Vce + 2.0V

20ns Vee —m | PR
L Ll
20ns 20ns
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8.7. DC CHARACTERISTICS
Table 26 DC CHARACTERISTICS (T= -40°C~85°C, VCC=2.7~3.6V)
Symbol Parameter Test Condition Min. Typ Max. Unit.
I Input Leakage Current

ILo Output Leakage Current
lcct Standby Current CS#=VCC, 30

Vin=VCC or VSS
lcco Deep Power-Down Current CS#=VCC, 1

Vin=VCC or VSS

CLK=0.1vVCC /0.9VCC

at 104MHz,

Q=0pen(*1,*2,*4 1/O)
lccs Operating Current (Read)

CLK=0.1vVCC/0.9vCC

at 80MHz, mA

Q=0pen(*1,2,4 1/0)
lcca Operating Current (PP) CS#=VCC 10 mA
lces Operating Current(WRSR) CS#=VCC 10 mA
Iccs Operating Current (SE) CS#=VCC 10 mA
lcc? Operating Current (BE) CS#=VCC 10 mA
ViL Input Low Voltage 0.3vCC \%
ViH Input High Voltage VCC+0.4 V
VoL Output Low Voltage loL 0.2 V
Vo Output High Voltage lon Vv

Q\
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8.8. AC CHARACTERISTICS
Table 27 AC CHARACTERISTICS (T=-40°C~85°C, VCC=2.7~3.6V, CL=30pf)
Symbol Parameter Min. Typ. Max. Unit.
fc Serial Clock Frequency for All Instructions Except Read DC. 104 MHz
Serial Clock Frequency for Dual 1/0 (BBH, BCH), Quad 1/O
e (EBH, ECH), Dual Output(3BH, 3CH), Quad Output(6BH, bC.
6CH), Fast Read (0BH, OCH) Instructions, on 3.0 - 3.6V power
supply
Serial Clock Frequency for Dual I/O (BBH, BCH), Quad I/O
e (EBH, ECH), Dual Output(3BH, 3CH), Quad Output(6BH, be.
6CH), Fast Read (0BH, 0CH) Instructions, on 2.7 - 3.0V power
supply
fr Serial Clock Frequency For: Read(03H, 13H)
teLn Serial Clock High Time ns
teLL Serial Clock Low Time ns
teLeH Serial Clock Rise Time (Slew Rate) Vins
tcHeL Serial Clock Fall Time (Slew Rate) ’ Vins
tsieH CS# Active Setup Time ns
teHsH CS# Active Hold Time ns
tsHeH CS# Not Active Setup Time ns
tense CS# Not Active Hold Time 5 ns
tsHsL CS# High Time (read/write) 20 ns
tsHaz Output Disable Time 6 ns
tcLax Output Hold Time 1.2 ns
toveH Data In Setup Time 2 ns
Data In Hold Time 2 ns
5 ns
5 ns
5 ns
5 ns
ns
ns
7 ns
| rite Protect Setup Time Before CS# Low 20 ns
Write Protect Hold Time After CS# High 100 ns
CS# High To Deep Power-Down Mode 20 us
S# High To Standby Mode Without Electronic Signature
trest Read 30 Ms
tres2 CS# High To Standby Mode With Electronic Signature Read 30 us
tsus CS# High To Next Command After Suspend 20 us
trsT CS# High To Next Command After Reset 60 us
tw Write Status Register Cycle Time 5 30 ms
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tep1 Byte Program Time( First Byte) 30 50 us
tep2 Additional Byte Program Time ( After First Byte) 25 12 us
tep Page Programming Time 0.6 24 ms
tse Sector Erase Time 50 300 ms
tee Block Erase Time(32K Bytes) 0.2 1.0 s
tee Block Erase Time(64K Bytes) 0.3 1.2 s
tce Chip Erase Time(GD25Q256C) 80 200
Figure 66 Serial Input Timing
cs# . €«— tSHSL
tCHSL «©tSLCH -
SCLK ;l \ //_\_/—\_/ "\\__
tDVCH €

SI

SO

tCLH —>| <« tSHQZ

X

X

LSB

___ LK

tHLCH
["\ 7\

\_/
tCHHH —p,

tHHCH

¥a

\

tHHQX

I

X

OLD# \ _

Sl do not care during HOLD operation.
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Figure 69 RESET Timing

i tRB1
CS# / | < tRB2
i |
l |
RESET# —\:\—/:/
! |
:‘ RLRH T (RAS

Table 28 Reset Timing

Symbol Parameter
tRLRH Reset pulse width
tRHSL Reset high time before read
tRB1 Reset recovery time (For NOT busy mode)
tRB2 Reset recovery time (For busy mode) ‘

N

Q\
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9. ORDERING INFORMATION

GD XX X XX X X X X X

—|; Packing Type
Y:Tray
R:Tape & Reel
—— Green Code
G:Pb Free & Halogen Free Gre ckage
Temperature Range

l:Industrial(-40C to C)

Package Type

256: 256Mb
12M: 512Mb

Series
Q:3V,4KB Uniform Sector

Product Family
25:SPI Interface Flash
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10. PACKAGE INFORMATION

10.1. Package SOP16 300MIL

O00000an== ¢

™\ ---x--

m
iy

l(.--------

A A2 b C D E El e L L1 S 0

236 | 010 | 224 |036 |0.20 | 10.10 | 10.10 | 7.42 040 | 131 | 051 |0

255 | 020 | 234 |041 |025 |10.30 (1035|752 |127 |084 |144 |064 |5

275 | 030 | 244 |051 |0.30 | 10.50 | 10.60 | 7.60 127 | 157 | 077 |8

0.093 | 0.004 | 0.088 | 0.014 | 0.008 | 0.397 | 0.397 | 0.292 0.016 | 0.052 | 0.020 | O

Inch | Nom | 0.100 | 0.008 | 0.092 | 0.016 | 0.010 | 0.405 | 0.407 | 0.296 | 0.050 | 0.033 | 0.057 | 0.025 | 5
Max | 0.108 | 0.012 | 0.096 | 0.020 | 0.012 | 0.413 | 0.417 | 0.299 0.050 | 0.062 | 0.030 | 8

Note: Both package length and width do not include mold flash.
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10.2. Package WSON 8 (8*6mm)

«—— D ——»

<A2
O
L 3
c &
L
L
>l
> A <—A1
Top View Side View
> L««—Dl —>
b+ — -
o | L
— -
g E1
A - l
D) ]
Bottom View €
Dimensions

b D D1 E El e K L
0.35 7.90 3.25 5.90 4.15 0.55
0.40 8.00 3.42 6.00 4.22 1.27 1.80 0.60
0.45 8.10 3.50 6.10 4.40 0.65
0.014 | 0.311 | 0.128 | 0.232 | 0.163 0.022
0.016 | 0.315 | 0.135 | 0.236 | 0.166 | 0.050 | 0.071 | 0.024
0.019 | 0.319 | 0.138 | 0.240 | 0.173 0.027

Note: Both package length and width do not include mold flash.
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10.3. Package TFBGA-24BALL (6*4 ball array)

Al A2 b D D1 E El e

0.25 0.35 5.90 7.90

0.30 0.85 0.40 6.00 3.00 8.00 5.00 1.00
0.35 0.45 6.10 8.10
0.010 0.014 0.232 0.311

Inch 0.012 0.033 0.016 0.236 0.120 0.315 0.200 0.039
Max 0.047 0.014 0.018 0.240 0.319

Note: Both package length and width do not include mold flash.

65



@\ 3.3V Uniform Sector

ciganevice DUal and Quad Serial Flash GD250Q256C
10.4. Package TFBGA-24BALL (5*5 ball array)

Dimensions

Symbol
A2 b D D1 E El e
0.25 0.35 5.90 7.90
0.30 0.40 6.00 4.00 8.00 4.00 1.00
X . 0.35 0.45 6.10 8.10
Min 0.010 0.033 0.014 0.232 0.311
In Nom 0.012 0.016 0.236 0.157 0.315 0.157 0.039
0.047 0.014 0.018 0.240 0.319
Note: Both package length and width do not include mold flash.
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11.REVISION HISTORY
Version No Description Date
0.0 Initial Preliminary Release 2014/7/2
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