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FEATURES
¢ 16M-bit Serial Flash & Program/Erase Speed
-2048K-byte -Page Program time: 0.7ms typical
-256 bytes per programmable page -Sector Erase time: 50ms typical
-Block Erase time: 0.2/0.28/0.6s typical
« Standard, Dual, Quad SPI -Chip Erase time: 10s typical
-Standard SPI: SCLK, CS#, SI, SO, WP#, HOLD#
-Dual SPI: SCLK, CS#, 100, 101, WP#, HOLD# & Flexible Architecture
-Quad SPI: SCLK, CS#, 100, 101, 102, 103 -Sector of 4K-byte

-Block of 32/64/128K-byte
¢ High Speed Clock Frequency
-120MHz for fast read with 30PF load ¢ Low Power Consumption
-Dual I/O Data transfer up to 180Mbits/s -20mA maximum activee
-Quad I/O Data transfer up to 360Mbits/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

GENERAL DESCRIPTION

The GD25Q16 (16M-bit) SPI flash supports eripheral Interface (SPI), and supports the
Dual/Quad SPI: Serial Clock, Chip Select, Serial Dat S0O), /02 (WP#), and 1/03 (HOLD#). The Dual /O
data is transferred with speed of 180 /s d I/O & Quad output data is transferred with speed of
360Mbits/s.
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PIN DESCRIPTION

Pin Name 1/0 Description

Cs# | Chip Select Input

SO (I01) 1/0 Data Output (Data Input Output 1)

WP# (102) I/0 Write Protect Input (Data Input Output 2)
VSS Ground

SI (100) 1/0 Data Input (Data Input Output 0)

SCLK | Serial Clock Input

HOLD# (103) I/0 Hold Input (Data Input Output 3)

VCC Power Supply

BLOCK DIAGRAM
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MEMORY ORGANIZATION
Each device has Each block has Each sector has Each page has
2M 128/64/32K 4K 256 bytes
8K 512/256/128 16 - pages
512 32/16/8 - - sectors
16/32/64 - - - blocks

UNIFORM BLOCK SECTOR ARCHITECTURE
GD25Q16 64K Bytes Block Sector Architecture

1EFO00H

Block Sector Address range
511 1FFOO0H
€ e N
496 1FO000H

020000H

02FFFFH

01F000H 01FFFFH
010000H 010FFFH
00F000H OOFFFFH
000000H 000FFFH
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DEVICE OPERATION
SPI Mode
Standard SPI

The GD25Q16 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 GD25Q16 supports Dual SPI operation when using the “Dual Output Fast Read” and “Dual /O F

Read” (3BH
and BBH) commands. These commands allow data to be transferred to or from the device at two,times tl

standard SPI. When using the Dual SPI command the SI and SO pins become bidirectional 1/0

Quad SPI

The GD25Q16 supports Quad SPI operation when using the “Quad Output Fas
I/O Word Fast Read” (6BH, EBH, E7H) commands. These commands allow data to &
four times the rate of the standard SPI. When using the Quad SPI comman 1S become bidirectional 1/O
pins: 100 and 101, and WP# and HOLD# pins become 102 and&& Q equire the non-volatile Quad
Enable bit (QE) in Status Register to be set.

dl ast Read”, “Quad

or from the device at

Hold
The HOLD# signal goes low to stop any serial com i he device, but doesn’t stop the operation of write

status register, programming, or erasing in progress.
The operation of HOLD, need CS# keeﬁo
low (if SCLK is not being low, HOLD ope
of HOLD# signal with SCLK being low (If S i i , HOLD operation will not end until SCLK being low).
The SO is high impedance, bothgS

operation, it will reset the internal | i ice’¥To re-start communication with chip, the HOLD# must be at high and
then CS# must be at low.
Figurel. Hold Condition
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Data Protection
The GD25Q16 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 (BP4, BP3, BP2, BP1, BPO0) bits definé the section of the memory

array that can be read but not change.

Hardware Protection Mode: WP# going low to protected the BPO~BP4 bits an@' SRPA~Mbits.

Deep Power-Down Mode: In Deep Power-Down Mode, all commands are ignored exceptithe Release from Deep

Power-Down Mode command.

Tablel. GD25Q16 Protected area'size
Status Register Content Memory Content
BP4 | BP3 | BP2 | BP1 | BPO Blocks Addresses Density Portion

X X 0 0 0 NONE NONE NONE NONE
0 0 0 0 1 31 AFO000H-1EFFFFH 64KB Upper 1/32
0 0 0 1 0 30,to 31 1EOBOOH-1FFFFFH 128KB Upper 1/16
0 0 0 1 1 28 tof31 1C0000H-1FFFFFH 256KB Upper 1/8
0 0 1 0 0 24 to 31 180000H-1FFFFFH 512KB Upper 1/4
0 0 1 0 1 161081 100000H-1FFFFFH 1™ Upper 1/2
0 1 0 0 1 0 000000H-00FFFFH 64KB Lower 1/32
0 1 0 1 0 0to1 000000H-01FFFFH 128KB Lower 1/16
0 1 0 1 1 @'to 3 000000H-03FFFFH 256KB Lower 1/8
0 1 1 0 0 Oto7 000000H-07FFFFH 512KB Lower 1/4
0 1 1 0 1 0to 15 000000H-OFFFFFH ™ Lower 1/2
X X 1 1 X 0 to 31 000000H-1FFFFFH 2M ALL
1 0 0 0 1 31 1FFOO0H-1FFFFFH 4KB Top Block
1 0 0 1 0 31 1FEOOOH-1FFFFFH 8KB Top Block
1 0 0 1 1 31 1FCO00H-1FFFFFH 16KB Top Block
1 0 1 0 X 31 1F8000H-1FFFFFH 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
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Status Register
S15-S10 S9 S8 S7 S6 S5 S4 S3 S2 S1 SO
Reserved QE SRP1 | SRPO BP4 BP3 BP2 BP1 BPO WEL WIP
The status and control bits of the Status Register are as follows:
WIP bit.

The Write In Progress (WIP) bit indicates whether the memory is busy in program/erase/write status register progress.
When WIP bit sets to 1, 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\&ithe internal
Write Enable Latch is set, when set to O the internal Write Enable Latch is reset and no Write Statlis Register, \Program or
Erase command is accepted.

BP4, BP3, BP2, BP1, BPO bits.

The Block Protect (BP4, BP3, BP2, BP1, BPO0) bits are non-volatile. They definé the sizéyof the @rea to be ‘software
protected against Program and Erase commands. These bits are written with the Write \Statls Register (WRSR) command.
When the Block Protect (BP4, BP3, BP2, BP1, BPO0) bits are set to 1 gtheyrelevant memory area (as defined in
Tablel).becomes protected against Page Program (PP), Sector Erase (SE) and Bloek Erase (BE) commands. The Block
Protect (BP4, BP3, BP2, BP1, BPO) bits can be written provided that the Hardware Proteeted mode has not been set. The
Chip Erase (CE) command is executed, only if the Block Protect (BP2{BP1, BRO),bits are 0.

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,shardware’protection, power supply lock-down or one time

programmable protection.

SRP1 | SRPO | #WP StatusiRegister Description

The Status Register can be written to after a Write Enable
0 0 X Software Protected

command, WEL=1.(Default)

WP#=0, the Status Register locked and can not be written to.
0 1 0 Hardwase Protected

WP#=1, the Status Register is unlocked and can be written to
0 1 1 Hardware Unprotected

after a Write Enable command, WEL=1.

Status Register is protected and can not be written to again
1 0 X Power Supply Lock-Down(1) )

until the next Power-Down, Power-Up cycle.

] Status Register is permanently protected and can not be

1 1 X One Time Program(1) )

written to.

NOTE:

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

All commands, addresses and data are shifted in and out of the device, beginning with the most significant bit on the
first rising edge of SCLK after CS# is driven low. Then, the one-byte command code must be shifted in to the device, most
significant bit first on Sl, each bit being latched on the rising edges of SCLK.

See Table2, every command sequence starts with a one-byte command code. Depending on the command, this
might be followed by address bytes, or by data bytes, or by both or none. CS# must be driven high after the last bit of the
command sequence has been shifted in. For the command of Read, Fast Read, Read Status Register 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, Wkite Enable,
Write Disable or Deep Power-Down command, CS# must be driven high exactly at a byte gdoundarypetherwise the
command is rejected, and is not executed. That is CS# must driven high when the number of €lock pulses after €S# being
driven low is an exact multiple of eight. For Page Program, if at any time the input byte is_aeta full Byte, nothing will happen
and WEL will not be reset.

Table2. Commands

Command Name Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 n-Bytes
Write Enable 06H

Write Disable 04H

Read Status Register 05H (S7-S0) (continuous)
Read Status Register-1 | 35H (S15-S8) (continuous)
Write Status Register 01H (S7-S0) (S15-S8)

Read Data 03H A23-A16 A15-A8 A7-A0 (D7-D0) (Next byte) | (continuous)
Fast Read 0BH A23-A16 AL15-A8 A7-AQ dummy (D7-D0) (continuous)
Dual Output 3BH A23A16 |@A15-A8 A7-AO dummy | (D7-DO)® | (continuous)
Fast Read

Dual I/0 BBH A23-A8“ N A7-AD (D7-DO)Y (continuous)
Fast Read Niz-M0®

Quad Output 6BH A23-A16) | A152A8 A7-A0 dummy | (D7-D0)® | (continuous)
Fast Read

Quad I/0 EBH AZ3-A0 dummy® | (D7-D0O)® (continuous)
Fast Read M7-MQ%

Quad 1/0 Word E7H A23-A0 dummy® | (D7-D0O)® (continuous)
Fast Read"”) M7-M0™

ContinuousRead Reset) | FFH

Page Pragram 02 H A23-A16 Al15-A8 A7-A0 D7-DO Next byte

Sector Erase 20H A23-A16 A15-A8 A7-A0

Block Erase(32K) 52H A23-A16 A15-A8 A7-AQ

Block Erase(64K) D8H A23-Al6 A15-A8 A7-A0

Block Erase(128K) D2H A23-Al6 A15-A8 A7-A0

Chip Erase C7/60 H

Program/Erase 75H

Suspend

Program/Erase Resume | 7AH

Deep Power-Down BOH

Release From Deep ABH dummy dummy dummy (ID7-1DO) (continuous)
Power-Down, And

Read Device ID

Release From Deep ABH

Power-Down
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Manufacturer/ 90H dumm dumm 00H (M7-M0) | (ID7-ID0) | (continuous)

Device ID y y

High Performance Mode | A3H dummy dummy dummy

Read Identification 9FH (M7-MO) (ID15-1D8) | (ID7-1D0O) (continuous)
NOTE:

1. Dual Output data
100 = (D6, D4, D2, DO0)
|01 = (D7, D5, D3, D1)
2. Dual Input Address

100 = A22, A20, A18, Al6, Al4, Al12, Al10, A8
101 = A23, A21, Al19, Al7, Al5, A13, All, A9

3. Quad Output Data
100 = (D4, DO, .....)
101 = (D5, D1, .....)
102 = (D6, D2, .....)
103 = (D7, D3,.....)
4. Quad Input Address

100 = A20, Al16, A12, A8, A4, A0, M4, MO
101 = A21, Al17, A13, A9, A5, Al, M5, M1
102 = A22, A18, Al4, A10, A6, A2, M6, M2
103 = A23, Al9, Al5, Al1, A7, A3, M7, M3

5. Fast Read Quad I/O Data
100 = (x, X, X, X, D4, DO,...
101 = (x, X, X, X, D5, D1,..
102 = (x, X, X, X, D6, D2,..
103 = (x, X, X, X, D7, DS3,...

6. Fast Word Read Quad I/O Dat
100 = (x, x, D4, DO,...)
101 = (x, x, D5, D

~— ~— ~— —

\ 4

A6, A4, A2, A0, M6, M4, M2, MO
A7, A5, A3, Al, M7, M5, M3, M1

N

he lowest address bit must be 0.

Operation Code M7-MO ID15-1D8 ID7-IDO
9FH C8 40 15
90H C8 14
ABH 14
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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

Cs#

01 2 3 456 7
e IR RN AR A
S| [€«—— Command —

[/ 06H L/

High-Z

SO

Write Disable (WRDI) (04H)
The Write Disable command is for resetting the Write Enable Latch (W
CS# goes low—>Sending the Write Disable command > CS# §as hi

able command sequence:
reset by following condition:
Power-up and upon completion of the Write Status Register, Page Rrogr e, Block Erase and Chip Erase
commands.

The Reag ' istef (RDSR) command is for reading the Status Register. The Status Register may be read at
any time, g ase or Write Status Register cycle is in progress. When one of these cycles is in
progress, it ended to check the Write In Progress (WIP) bit before sending a new command to the device. It is
also possible to

S7~S0. The comma

d the Status Register continuously. For command code “05H”, the SO will output Status Register bits
ode “35H”, the SO will output Status Register bits S15~S8.

Figure4. Read Status Register Sequence Diagram

CS# _\

012 3 456 7 8 9101112131415

UL unnipnnis
S TN wsmerssn 7777777777777 TTTTTTTTTTTTTIVT]
SO High-Z 87~80 or 815~88 out |y S7~S0 or S15~S8 out
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Write Status Register (WRSR) (01H)

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

The Write Status Register (WRSR) command has no effect on S15~S10, S1 and SO of the Status Register. CS# must
be driven high after the eighth or sixteen bit of the data byte has been latched in. If not, the Write Status Register (WRSR)
command is not executed. If CS# is driven high after eighth bit of the data byte, the 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 (BP4, BP3,
BP2, BP1, BPO0) bits, to define the size of the area that is to be treated as read-only, as defined in Table1. The Write Status
Register (WRSR) command also allows the user to set or reset the Status Registér Proteet(SRPY and SRPO) bits in
accordance with the Write Protect (WP#) signal. The Status Register Protect (SRR# an@ SRRO0) bits and Write Protect
(WP#) signal allow the device to be put in the Hardware Protected Mode. The'Write Status Register (WRSR) command is

not executed once the Hardware Protected Mode is entered.

Figure5. Write Status Register Sequence,Diagram

CS# _\ /_

012 3 45 6 7 8 9 10011 1243 147915 16 17 18 19 20 21 22 23

T
l«—— Command &3

S5/ o1

Status Register in

Read Data Bytes (READ) (O3H)

The Read Data Byte§ (READ) comimand is followed by a 3-byte address (A23-A0), each bit being latched-in during
the rising edgefof' SCLEKA\ Then the memory content, at that address, is shifted out on SO, each bit being shifted out, at a
Max frequeney fr, during the falling edge of SCLK. The first byte addressed can be at any location. The address is
automaticallyCincrepiented 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 Wiite cycle is in progress, is rejected without having any effects on the cycle that is in progress.

Figure6. Read Data Bytes Sequence Diagram

CS# \
0123 456 7 8 910 28 29 30 31 32 33 34 35 36 37 38 39

SCLK
l«—— Command @E 24-bit address %]

/i 03 Y- — XXX /L1111 1111117/

Data Out1 Data Out2

s0 Hghz PP 606000 e

10
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Read Data Bytes at Higher Speed (Fast Read) (0OBH)
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# _\

012 3 456 7 8 910 28 29 30 31

S| l«—— Command 24-bit address —
/7 0B 1o~ — XX -
SO ngh—Z N

CS# --
32 33 34 35 36 37 38 39 40 41 42 43 44645 46 47

SCLK _ W;FUMWI:
St KOXeXEXAXXX XKLL TR LA T T

L7 Data Qutl vy Data Out2
o) X6 X5 X 3%2 X 1X0
MSB MSB

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

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

The command sequence is shown in_followed ‘Eigure8.“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.
Rigur€8. Dual Output Fast Read Sequence Diagram

CS# _\

012 3 456 7 8 910 28 29 30 31
SCLK
S| l«—— Command 24-bit address —»
i 38 YOI~ — XXX~ - -
SO High-Z o

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

SCLK

l— Dummy Clocks —

Sl 42X 0K6X4X2X0Y 6
ata Out1 Data Out2
SO 206000660«
MsB MsB

11
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Quad Output Fast Read (6BH)

The Quad Output Fast Read command is followed by 3-byte address (A23-A0) and a dummy byte, each bit being
latched in during the rising edge of SCLK, then the memory contents are shifted out 4-bit per clock cycle from 103, 102, |01
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

CS#
A\
0123 456 7 8 910 28 29 30 31

SCLK
l«—— Command @E 24-bit address

o0 777 w000 -0 -

SO(I01) High-Z \
WP#(102) High-Z X
HOLD#(I03) High-Z L
CSt# _

32 33 34 35 36 37 38 39 40 41 42 43 44 45 4647

SeLK UUUUUUUN U U T ERNUT
Cle— Dummy Clocks —»|
sI(100) DO POE
sogo POV O0O0E
WP#(102) 2X6X2X6X2X6X2) 6
HOLD#(103) 7X3 @@@@@@ 7
Byte1| Byte2| Byte3| Byte4

Dual I/0O Fast Read (BBH)

The Dual I/O Fast Read comman@his,sifnilar to the Dual Output Fast Read command but with the capability to input
the 3-byte address(A23-0) andha “Continuous Read Mode” byte 2-bit per clock by Sl and SO, each bit being latched in
during the gising edge jof/ SCLK,“then the memory contents are shifted out 2-bit per clock cycle from Sl and SO. The
command sequencedis shown in followed Figure10. The first byte addressed can be at any location. The address is
automatically ineéremented to the next higher address after each byte of data is shifted out. To ensure optimum
performance the High Rerformance Mode (HPM) command (A3H) must be executed once, prior to the Dual I/0O Fast Read
command.

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

The Dual /O Fast Read command can further reduce command overhead through setting the “Continuous Read
Mode” bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous Read Mode” bits (M7-0) =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 Figure11. 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.

12
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Figurel0. Dual I/0 Fast Read Sequence Diagram (M7-0= OXH or not AXH)

CS# \
0123 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23

T U WU LT
l«—— Command —
S0 77/ BB (8X4X2XOXEXAX2XOKEXX2XOKEXEX2XD)

soo 0000000000000
A23-16 A15-8 A7-0 M7-0
CS#
SCLK 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
A

SI(100) _(B\(a\(2Xo
S0(101) _(7(5X3X1

Byte1
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Quad I/0 Fast Read (EBH)

The Quad I/0 Fast Read command is similar to the Dual I/O 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 Figure12. The first byte addressed can be at any location. The
address is automatically incremented to the next higher address after each byte of data is shifted out. The Quad Enable bit
(QE) of Status Register (S9) must be set to enable for the Quad I/O Fast read command. To ensure optimum performance
the High Performance Mode (HPM) command (A3H) must be executed once, prior to the Quad I/O Fast Read command.
Quad /O Fast Read with “Continuous Read Mode”

The Quad /O Fast Read command can further reduce command overhead through setting the “Continuous Read
Mode” bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous Read Mode” bits (M7=0) =AXHythen the next
Quad I/0 Fast Read command (after CS# is raised and then lowered) does not require th&.EBH command code. The
command sequence is shown in followed Figure13. If the “Continuous Read Mode” bitsg(IM7-0) aréyany value other than
AXH, the next command requires the first EBH command code, thus returning to nofmal operation. A *Continuous Read
Mode” Reset command can be used to reset (M7-0) before issuing normal command.

Figurel2. Quad I/O Fast Read Sequence Diagram (M#=050XH or.not AXH)

CS# _\

l«—— Command —»p

sijo0) 777 B

0123 456 7 8 9 10 11492,13 1445 16 17 18 19 20 21 22 2

SUARARRRERER

w

5O O S 5
RRAT

SO(101) @@
WP#(102) @@ 6 X2

\
HOLD#(103) @@ N3

FEy7 1
2 T

A23-16 M7-0 Dummy [Byte1 [Byte2

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

CS#
N\
012 3 456 7 8 910111213141

N 1 UL
SI(100)
S0101)  —(BX7)
WP#(102) &)
HOLD#(103), 00

A23-16

(&)

el
s

"]
<

7X3 7X3

S EEE

TR

>
Iy
o
<
Iy
o

Dummy |Byte1|Byte2

14
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Quad I/0 Word Fast Read (E7H)

The Quad I/O Word Fast Read command is similar to the Quad I/O Fast Read command except that the lowest
address bit (AO) must equal 0 and only 2-dummy clock. The command sequence is shown in followed Figure14. 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 1/0 Word
Fast read command. To ensure optimum performance the High Performance Mode (HPM) command (A3h) must be
executed once, prior to the Quad 1/0 Word Fast Read command.

Quad I/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 requirefthe E7H éemmand code.
The command sequence is shown in followed Figure15. 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 tonesmal operation. A “Cohtinuous
Read Mode” Reset command can be used to reset (M7-0) before issuing normal comfand.

Figurel4. Quad 1/0 Word Fast Read Sequence Diagram (M7-05 OXH‘or not AXH)

CS# _\
SCLK 01 2 3 456 7 8 9 10441 1248 14 15 16 47 18 19 20 21 22 23
1 oG ghnnnhis
\«—— Command —»
00 777 5 OO0 = 0%0.010.00 O
0101 60 ¢ 0000001000 €N
we(02) GROEEOEE—(POEOOEE
A23-16| A15-8] A7-0 | M7-0 [Dummy| Byte1 [Byte2 [ Byte3

Figurel5. Quadil/@ Word Fast Read Sequence Diagram (M7-0= AXH)

CS# VD

S T
SI(0g) _@@ 0
00 00,00

WP#(102) 6 2 §>@6
HOLD#(103) (7YX TYEXTYEXTY3 TX3XTX3)

A23-16| A15-8] A7-0 | M7-0 [Pummy| Byte1 | Byte2 | Byte3

o
-_—
N
w
N
(&)}
o
~
o
©
—_—
o
—
—
—
N
—
w
—
N
—
[6)]

R
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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-AQ) are not all zero, all transmitted data
that goes beyond the end of the current page are programmed from the start address of the same page (from the address
whose 8 least significant bits (A7-A0) 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 S| > at least

addresses without having any effects on the other bytes of the same page. CS# must be driv i h bit of

the last data byte has been latched in; otherwise the Page Program (PP) command is no

A Page Program (PP) command applied to a page which is protecte otect (BP4, BP3, BP2, BP1, BPO)
is not executed.

Figurel6. Page Progra ence

VN

CS# _\
SCLK :I_

777

01 2 3 45 8 28 29 30 31 32 33 34 35 36 37 38 39

l«—— Command

cs#t - ' N ¥ O © K~ © O
~ NN NKNNMNNKNN
40 41 42 484 ;ﬂ 49505152535455 S SS9 SS9 S S

I -

SCLK_ | Ml

<—— Data Byte 3 —>| |<— Data Byte 25

—
60 )60\4000@669900 CIXEXEXIXXIXOX ////

MSB MSB

Si
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Sector Erase (SE) (20H)

The Sector Erase (SE) command is erased 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 Sl. 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| >
CS# goes high. The command sequence is shown in Figure17. CS# must be driven high after the eighth bit of the last
address byte has been latched in; otherwise the Sector Erase (SE) command is not executed. As soon as, CS# is driven
high, the self-timed Sector Erase cycle (whose duration is tsg) is initiated. While the Sector Erase cycle is ifd 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 unspecifiedftime before, the cycle is
completed, the Write Enable Latch (WEL) bit is reset. A Sector Erase (SE) command applied t@ @ sector which is‘protected
by the Block Protect (BP4, BP3, BP2, BP1, BPO) bit (see Table1) is not executed.

Figurel7. Sector Erase Sequence Diagram

CS# _\ /
SCLK 0123 4567 89 29 30 31
S| «—— Command 24 B_lts_Aadress
777 Cx—V- N & G o411

32KB Block Erase (BE) (52H)

The 32KB Block Erase (BE) command is erasedithe all data‘ofithe chosen block. A Write Enable (WREN) command
must previously have been executed to“séet, the Write Enable Latch (WEL) bit. The 32KB Block Erase (BE) command is
entered by driving CS# low, followed by the cammandi€ade, and three address bytes on Sl. Any address inside the block is
a valid address for the 32KB Block Eraséi(BE) command*CS# must be driven low for the entire duration of the sequence.

The 32KB Block Erase command s€quence:NCS# goes low > sending 32KB Block Erase command - 3-byte
address on Sl > CS# goes high. The ommand sequence is shown in Figure18. CS# must be driven high after the eighth
bit of the last address bytethas been latched in; otherwise the 32KB Block Erase (BE) command is not executed. As soon
as CS# is drivefi high,the self-limed Block Erase cycle (whose duration is tsg) is initiated. While the Block Erase cycle is in
progress, tlie"Status Register may, be read to check the value of the Write In Progress (WIP) bit. The Write In Progress
(WIP) bit is Tduringéthe 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 Bloek Protect (BP4, BP3, BP2, BP1, BPO0) bits (see Table1) is not executed.

Figurel8. 32KB Block Erase Sequence Diagram

CS# _\ /—
SCLK 012 3 4567 89 29 30 31

1 o M [
S| ««—— Command 24 Bits Address

/) —— - SO0,/
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64KB Block Erase (BE) (D8H)

The 64KB Block Erase (BE) command is erased the all data of the chosen block. A Write Enable (WREN) command
must previously have been executed to set the Write Enable Latch (WEL) bit. The 64KB Block Erase (BE) command is
entered by driving CS# low, followed by the command code, and three address bytes on Sl. Any address inside the block is
a valid address for the 64KB Block Erase (BE) command. CS# must be driven low for the entire duration of the sequence.

The 64KB Block Erase command sequence: CS# goes low - sending 64KB Block Erase command > 3-byte
address on S| > 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 64KB Block Erase (BE) command is not executed. As soon
as CS# is driven high, the self-timed Block Erase cycle (whose duration is tsg) is initiated. While the Block Erase cycle is in
progress, the Status Register may be read to check the value of the Write In Progress (WIP) bit. The Write In Progress
(WIP) bit is 1 during the self-timed Block Erase cycle, and is 0 when it is completed. At some ugSpecified time before the
cycle is completed, the Write Enable Latch (WEL) bit is reset. A 64KB Block Erase (BE) comnfand\applied to a bleek which
is protected by the Block Protect (BP4, BP3, BP2, BP1, BPO0) bits (see Table1) is not exeecuted.

Figurel9. 64KB Block Erase Sequence Diagram

CS# _\ /
SCLK 0123 456 7 89 29 .30 31
S| i«—— Command 24 gtgAadress
/// D )& ZZZZZ

128KB Block Erase (BE) (D2H)

The 128KB Block Erase (BE) command's erased the all data of the chosen block. A Write Enable (WREN) command
must previously have been executed to'sehthe Wirite Enable, Latch (WEL) bit. The 128KB Block Erase (BE) command is
entered by driving CS# low, followed by the cammandi€ade, and three address bytes on Sl. Any address inside the block is
a valid address for the 128KB Block EraSexBE) command. CS# must be driven low for the entire duration of the sequence.

The 128KB Block Erase comimandequence¥CS# goes low - sending 128KB Block Erase command > 3-byte
address on S| > CS# goes high. The ommand sequence is shown in Figure20. CS# must be driven high after the eighth
bit of the last address bytedias been latchediin; otherwise the 128KB Block Erase (BE) command is not executed. As soon
as CS# is drivefi high,the self-limed Block Erase cycle (whose duration is tsg) is initiated. While the Block Erase cycle is in
progress, tlie"Status Register may, be read to check the value of the Write In Progress (WIP) bit. The Write In Progress
(WIP) bit is Tduringéthe self-timed Block Erase cycle, and is 0 when it is completed. At some unspecified time before the
cycle is completed,sthe Write Enable Latch (WEL) bit is reset. A 128KB Block Erase (BE) command applied to a block
which is protected byiihe Block Protect (BP4, BP3, BP2, BP1, BPO) bits (see Table1) is not executed.

Figure20. 128KB Block Erase Sequence Diagram

CS# _\ /
SCLK 012 3 4567 89 29 30 31
S| i«—— Command 24 Bits Address
177 coa— e SO i
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Chip Erase (CE) (60/C7H)
The Chip Erase (CE) command is erased 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 - 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
cycle (whose duration is tcg) is initiated. While the Chip Erase cycle is in progress, the Status Register
check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 during the self-ti

cycle, and is 0 when it is completed. At some unspecified time before the cycle is completed, the Wri tch (WEL)
bit is reset. The Chip Erase (CE) command is executed only if all Block Protect (BP2, BP1, BP0)
(CE) command is ignored if one or more sectors are protected.

Figure2l. Chip Erase Sequence Diagram

—

CS#

A\

T

S| «—— Comrmand
/// 60 or C7

01 2 3 456 7

Deep Power-Down (DP) (B9H)
Executing the Deep Power-Down
(the Deep Power-Down Mode). It can also extra software protection mechanism, while the device is not in

active use, since in this mode, the dewi Write, Program and Erase commands. Driving CS# high deselects the

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

The Deep Power-Down command sequence: CS# goes low - sending Deep Power-Down command - CS# goes
high. The command sequence is shown in 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 tpp before the supply current is reduced to lcc2 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.
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Figure22. Deep Power-Down Sequence Diagram

CS#—\
0123 45¢6 7 € 1DP —

R

««—— Command —;
I B9 L[N

Stand-by mode” | Deep Power-down mode

ce ID (RDIY(ABH)

The Release from Power-Down or High Performance Mode / Device ID command is urp: omman an be

Release from Deep Power-Down or High Performance Mode and Read

used to release the device from the Power-Down state or High Performance Mod de s electronic

identification (ID) number.

To release the device from the Power-Down state or High Performanc is issued by driving the
CS# pin low, shifting the instruction code “ABH” and driving CS##high a e23. Release from Power-Down
will take the time duration of tres1 (See AC Characteristics) befor e normal operation and other
command are accepted. The CS# pin must remain high during the

When used only to obtain the Device ID while not in th te, the command is initiated by driving the

CS# pin low and shifting the instruction code “ABH” foll yte. The Device ID bits are then shifted out on
the falling edge of SCLK with most signifi§nt bi s shown in Figure23. The Device ID value for the

GD25Q16 is listed in Manufacturer and Devj ificati le. The Device ID can be read continuously. The

command is completed by driving CS# h
When used to release the device from t owe wn state and obtain the Device ID, the command is the same

cept that after CS# is driven high it must remain high for a time

WIP equ e command is ignored and will not have any effects on the current cycle.
se Power-Down or High Performance Mode Sequence Diagram

01234567 €trRes1 —

«—— Command —»

AB LT

»
»

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

o 01 2 3 456 7 89 i 29 30 3132 33 34 35 36 37 38|
««—— Command 3 Dummy Bytes € trRes2
st // AB WS -yigi)() [N
M Device ID

o) High-Z

7X6X5X4X3X2X1X0

MSB

Deep Power-down Mode|Sta
High Performance M

Read Manufacture ID/ Device ID (REMS) (90H)
The Read Manufacturer/Device ID command is an alternative to the Rel
command that provides both the JEDEC assigned Manufacturer ID and the
The command is initiated by driving the CS# pin low and,shiftin code “90H” followed by a 24-bit
address (A23-A0) of 000000H. After which, the Manufacturer ID and, the i
SCLK with most significant bit (MSB) first as shown in Figure25. If the

hifted out on the falling edge of
s is initially set to 000001H, the Device
ID will be read first.

Figure25. Read Manufactu Devic Sequence Diagram
Cs# \ ’
04 2 3.4 696 7 89 10 282930 31
SCLK
S| an 24-bit address ——p|
HRARH- — <IX2XIXO)- - -
SO h-Z -

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

LY

Manufacturer ID — >4 Device ID —p
- - K7XBX5X4X3X2XTX0XT7X6X5X4X3X2 X1 X0 — - — -

MSB MSB
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Read Identification (RDID) (9FH)

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

The device is first selected by driving CS# to low. Then, the 8-bit command code for the command is shifted in. This is

followed by the 24-bit device identification, stored in the memory, being shifted out on Serial Data Output, each bit being

shifted out during the falling edge of Serial Clock. The command sequence is shown in Figure26. The Read\ldentification
(RDID) command is terminated by driving CS# to high at any time during data output. When CS# is dri ighy, the device
is put in the Standby Mode. Once in the Standby Mode, the device waits to be selected, so that i ode and
execute commands.

Figure26. Read Identification ID Sequence Diagra

CS# _\

012 3 456 7 8 910 1112131415

SCLK

st ////X oF o
ufa riD —»

SO 6 3X2X1X0

CS# -- /

16 17 18 20 2 23 5 26 28 29 30 31

SCLK T
St-- /1111
Me, Type IR.15-I — Capacity ID7-ID0 —»|
SO _|\;|37 5 : 3 1 @@Qeoo —————
High Per Mode (HPM) (A3H)

rmance Mode (HPM) command must be executed prior to Dual or Quad /O commands when
operating at high fr ncies (see fr and fc in AC Electrical Characteristics). This command allows pre-charging of
internal charge pumps so the voltages required for accessing the flash memory array are readily available. The
command sequence: CS# goes low ->Sending A3H command -> Sending 3-dummy byte -> CS# goes high. See
Figure27. After the HPM command is executed, the device will maintain a slightly higher standby current (Icc8) than
standard SPI operation. The Release from Power-Down or HPM command (ABH) can be used to return to standard SPI
standby current (lcc1). In addition, Write Enable command (06H) and Power-Down command (B9H) will also release

the device from HPM mode back to standard SPI standby state.
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Figure27. High Performance Mode Sequence Diagram

CS# _\ /

01 2 3 456 7 89 29 30 31
««—— Command 3Du_any_Bytes —>»{ tres2 |€—
/s w0 — O]

SO

N »
Ll >

Continuous Read Mode Reset (CRMR) (FFH)

The Dual/Quad I/O Fast Read operations, “Continuous Read Mode” bits (M7-0) i educe
command overhead. By setting the (M7-0) to AXH, the next Dual/Quad I/O Fast Re ati not require the
BBH/EBH/E7H command code.

Because the GD25Q16 has no hardware reset pin, so if Continuous R

will not recognize any standard SPlI commands. So Continuous?ead mand will release the Continuous
Read Mode from the “AXH” state and allow standard SPI command ized. command sequence is show in

Figure28.

///X Don't Care X///
P#(102) ////X Don't Care X///
HOLD#(103) ////X Don’t Care X///

Program/Erase Suspend (PES) (75H)

The Erase/Program Suspend command “75H”, allows the system to interrupt a sector/block erase or page program
operation and then read data from any other sector or block. The Write Status Register command (01H) and Erase
commands (20H, 52H, D8H, D2H, C7H, 60H ) are not allowed during suspend. Erase/Program Suspend is valid only
during the sector/block erase or page program operation. A maximum of time of “tsus” (See AC Characteristics) is

required to suspend the program/erase operation.
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GigaDevic

While the Erase/Program suspend cycle is in progress, the Read Status Register command may still be accessed
for checking the status of the WIP bit. The WIP bit is a 1 during the Erase/Program suspend cycle and becomes a 0
when the cycle is finished and the device is ready to accept read command. A power-off during the suspend period will
reset the device and release the suspend state. The command sequence is show in Figure29.
Figure29. Program/Erase Suspend Sequence Diagram

CS#

01 2 3 45 6 7 [« tSUS P

—
ULy

|€—— Command —|

777 7777

High-Z

SO
and

Program/Erase Resume (PER) (7AH)
The Program/Erase Resume command must be written to resume the

a Program/Erase Suspend command. After issued the WIP bit k§he st;
erase or program operation will completed. The Program/Erase Resun

Suspend is active. The command sequence is show in Figure30.

»

>
Resume Erase/Program

24



G Uniform Sector

cigapevicalOMbit Dual and Quad SPI Flash GD25Q16
POWER-ON TIMING
A
Vee(max) | _ _ _ _ _ _ o ______
| Program, Erase and Write command are ignored o
< Chip Selection is not allowed >///-/_
Veemin) | _ _ _ _ _ _ _ ______\V——11__ _______ R I ———
R " Read command | Device is fully
eset is allowed accessible
State
Vwi T D e
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 25 \Y,

INITIAL DELIVERY STATE
The device is delivered with the memory array erased: all/bits are set to 4(€ach byte contains FFH).The Status Register

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

DATA RETENTION AND ENDURANCE

Parameter Test Condition Min Units
150°C 10 Years
Minimum Pattern DataRetention Time
125°C 20 Years
Erase/ProgramgEnduranice -40 to 85°C 100K Cycles
LATCH UPLCHARACTERISTICS
Parameter Min Max
Input Vleltage respect to VSS on 1/0O 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 to 125 T
Output Short Circuit Current 200 mA
Applied Input/Output Voltage -0.5t04.0 \%
VCC -0.5t04.0 \Y
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Maximum Negative Overshoot Waveform Maximum Positive Overshoot Waveform

CAPACITANCE MEASUREMENT CONDITIONS

Symbol Parameter Min
CIN Input Capacitance
couT Output Capacitance
CL Load Capacitance
Input Rise and Fall time |

Input Pause Voltage

Input timing reference Voltage

Output timing reference Voltage

Input timing reference level tput timing reference level

0.8vCC 07VCC

>< 0.3vel

0.5vCC
0.2vCcC
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DC CHARACTERISTIC
(T=-40C~85C, VCC=2.7~3.6V)

Symbol Parameter Test Condition Min. Typ Max. Unit.
I Input Leakage Current +2 A
lo Output Leakage Current 12 MA
lcct Standby Current CS#=VCC, 1 5 MA

Vin=VCC or VSS
lcca Deep Power-Down Current CS#=VCC, 1 5 HA

Vin=VCC or VSS

CLK=0.1vCC/0.9vCC

at 90MHz, 1 mA
lecs Operating Current (Read) Q=Open(*1,°2,4 1/0)

CLK=0.1vCC/0.9vCC

at 80MHz, 18 mA

Q=0Open(*1,*2,*4 I/O)
lcca Operating Current (PP) CS#=VCC 10 mA
lces Operating Current(WRSR) CS#=VvCC ’ 10 mA
lcce Operating Current (SE) CS#=VvVCC 10 mA
lcer Operating Current (BE) CS#=VCC 10 mA
I ccs High Performance Current 600 800 uA
Vi Input Low Voltage 0.2vCC \Y
ViH Input High Voltage VCC+0.4 \Y
VoL Output Low Voltage 0.4 \%
Von Output High Voltage \%
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AC CHARACTERISTICS
(T=-40C~85C, VCC=2.7~3.6V, C_ =30pf)
Symbol Parameter Min. Typ. Max. Unit.
% Serial Clock Frequency For: FAST_READ(0OBH), be. 120 MHz
Dual Output(3BH)
Serial Clock Frequency For: Dual I/0O(BBH),
fc1 Quad I/O(EBH), Quad Output(6BH) (Dual I/O & Quad I/O DC. 90 MHz
With High Performance Mode)
Serial Clock Frequency For: Dual I/O(BBH),
fc2 Quad I/O(EBH) (Dual I/0 & Quad I/0 Without High DC. MHz
Performance Mode)
fr Serial Clock Frequency For: Read(03H) DC.
teLH Serial Clock High Time 3.5
toLl Serial Clock Low Time 3.5 ns
teLeH Serial Clock Rise Time (Slew Rate) V/ns
teHeL Serial Clock Fall Time (Slew Rate) V/ns
tsieH CS# Active Setup Time ns
teHsH CS# Active Hold Time ns
tsHeH CS# Not Active Setup Time ns
teHsL CS# Not Active Hold Time ns
tshsL CS# High Time (read/write) ns
tsHaz Output Disable Time 6 ns
toLax Output Hold Time 0 ns
toveH Data In Setup Time 2 ns
teHpx Data In Hold Time 2 ns
tHLcH Hold# Low Setup Time 5 ns
tHHcH i 5 ns
teHHL 5 ns
tcHHH 5 ns
thiaz ns
thhaz W To Low-Z Output ns
teLav To Output Valid ns
twhHsL Write Proteet Setup Time Before CS# Low 20 ns
tsHwL Write Protect Hold Time After CS# High 100 ns
top CS# High To Deep Power-Down Mode 0.1 Vi
CS# High To Standby Mode Without Electronic Signature
tres1 Read 0.1 V]
CS# High To Standby Mode With Electronic Signature
tres2 0.1 us

Read
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tsus CS# High To Next Command After Suspend 2 us
tw Write Status Register Cycle Time 2 15 ms
tep Page Programming Time 0.7 2.4 ms
tse Sector Erase Time 50 300 ms
tae Block Erase Time(32K Bytes/64K Bytes/128K Bytes) 0.2/0.28/0.6 | 0.5/0.75/1.5 s
tce Chip Erase Time(GD25Q16) 10 20 S
Figure32. Serial Input Timing
€— tSHSL
CS# —
tCHSL ©|tSLCH ~ {CHSH
A
SCLK /_\_/_\_/ \_
tDVCH <
Sl MSB X X\Wase XKL/ /4 ////
High-Z ‘
SO -9_
Figure32. Outp imi
Cs# J
tCH —>| < tSHQZ
tCLQV — tcL
1CLQ k <«QLQH
s0 45 T I
<«—tQHQL

SI

L1/

a8 R
XL/ Tl L]/
Least sighificant@ddress bif (LIB) in

Figure33. Hold Timing

tHLCH tHHCH
A
I w—
tCHHH  —p
tHLQZ _lg 3 > tHHQX
> XX KO X
HOLD# \

Sl do not care during HOLD operation.
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ORDERING INFORMATION

GD XX X XX X X

—|; Packing Type
T:Tube
Green Code

P:Pb Free Only

n Pac

Temperatur,
C:Commercial
I:Industrial(-

+70°C)
85°C)

80:8Mb
16:16Mb

Series
Q:3V,4KB Uniform Sector,Quad 1/O
Product Family

& 25:SPI Interface Flash
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C; Uniform Sector

cigapevical6Mbit Dual and Quad SPI Flash GD25Q16

PACKAGE INFORMATION
Package SOP8L 200MIL

Dimensions
Symbol
. A2 C D E El e L L1 S 6
Unit
0.36 |0.19 |513 |7.70 |5.18 050 | 121 | 062 |0
mm 180 | 041 |020 |523 |790 |528 |127 |065 |[131 |074 |5
1.91 0.51 0.25 |533 |810 | 5.38 0.80 1.41 0.88 |8
0.067 | 0.014 | 0.007 | 0.202 | 0.303 | 0.204 0.020 | 0.048 | 0.024 | 0
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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C»

GigaDevic

Uniform Sector
J16Mbit Dual and Quad SPI Flash

GD25Q16

Package DIP8L

Dimensions
Syr.nbol sL s
Unit
Min 036 |1.14 | 020 |9.02 |7.62 |6.22 787 | 292 |0.76
mm 046 | 152 | 025 |927 |7.87 |635 |254|889 |330 |1.14
0.56 1.78 | 0.36 10.16 | 8.13 | 6.48 9.53 | 3.81 1.52
0.014 | 0.045 | 0.008 | 0.355 | 0.300 | 0.245 0.310 | 0.115 | 0.030
Inch 0.018 | 0.060 | 0.010 | 0.365 | 0.310 | 0.250 | 0.10 | 0.350 | 0.130 | 0.045
Max | 0.21 0.135 | 0.022 | 0.070 | 0.014 | 0.400 | 0.320 | 0.255 0.375 | 0.150 | 0.060
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) Uniform Sector

cigapevicalOMbit Dual and Quad SPI Flash GD25Q16
REVISION HISTORY
Version No Description Date
1.0 Initial Release Sep.10,2009

&
N\

Q\
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