GD25Q64B

DATASHEET

DDDDDDDDDD



GD25QBMBRESRKT uniform sector dual and quad serial flash
Dual and Quad Serial Flash GD25Q64B
Contents

. FEATURES ... ctetttttcccccsnneee et esesessseseeesesssssssssesseesssssssnsssssssesssssssnsesssessssssssessesesssssnnssesasssssssnnnnnseesassnns 4
2. GENERAL DESCRIPTION.....cctttitiiiiittttttiecieirneeeeeeeeesssssnseeeeeseesssssssssssssssssssnsessssssssssnnssssssssssssassasssssssssssnnsans 5
3. MEMORY ORGANIZATION ......cccocietettieiierrrneeeteeeeessssseeeeeesessssssssssssessssssassssssessssssassasessssssssssassssssssssssnnsssssens 7
4. DEVICE OPERATION........tttitieiiccreteteteeeccesssneeeeeeesssssssssesesesessssansssessssssssssssesssessssssnnsssssessssssnssasesssssssnnsnans 8
5. DATA PROTECTION .....cetteiiiiiiccineeettteeceersneeeeeteeeessssnsessesessssssssessesssssssssssessesessssssnssssssssssssnnsasessssssssansasasssans 9
6. STATUS REGISTER........eeeeieeccceretetetncccrneteetesecesssseneeeesesessssssessesssssssssssessesessssssssesssssssssssnsesesessessnnnsnsesens 11
7. COMMANDS DESCRIPTION.......cortttttiiiicrirnteetteeeeeesssneeeeeeeesssssssseeesessssssnssssessssssssassssesssssssssssssssssssssssnnsasens 12
7.1, WRITE ENABLE (WREN) (OBH) ... eveeeieeeiieeteee e eteeeeeeteee e eettee e eettee et e e eeaaeeeeeateeesesteeesesseeeesseeesesseeeeseeessnsesesensneeennnes 15
7.2, WRITE DISABLE (WRDI) (O4H) ....cveiiieeeee et eeteeeeeetee e eeeee e eettee e et e e eeateeeeenteeesensaeesessaeesssaeesesseseeseeeesnseneeensreeennnes 15
7.3. READ STATUS REGISTER (RDSR) (O5H OR 35H) . ..eveeeieieee ettt ettt ettt eettee e et e eenare e e eveeeeenaeeeeennneessnneneseseeeeenns 15
7.4.  WRITE STATUS REGISTER (WRSR) (OTH) .. iueeeeeeeeteieeeteee ettt et e ee e et e e eetteeeesaveeeeeaaeeeessaeeeeesseeesensneessnseeeseseeeeenes 16
7.5. READ DATA BYTES (READ) (D3 H) .ueeeeeeeieeetiee e eeteeeceettee et e eettee e et e e eeateeeeeaaeeeeenseeeeenseeessnseeeeeseeseenseneesnseneeensreeesnnes 16
7.6. READ DATA BYTES AT HIGHER SPEED (FAST READ) (OBH) ...ceeeeiiieteeeeeteee ettt ettt eette et eevee e eeaveeeeenteeeeeaneeeeenneeeeens 17
7.7. DUAL OUTPUT FAST READ (BBH) .eveeeieeeie ettt ettt ettt ee e ee e e et eeeeaee e eensaeeesnseeeeessesesnseneesseneesnsreeesnnes 17
7.8. QUAD OUTPUT FAST READ (BBH) ..evveeeeieie ettt ettt ettt etee e e e tee e eeteeeeenaeeeeentseeeensaeeesnssnessesseseeassesesesnneesensenenan 18
7.9, DUALI/O FASTREAD (BBH) ...ueiioueiiieiiieteeeeteeeeteeetee et e et e et e ette e e aee et s e ebessbessabesenaeesabeessseesseeessesenseseasesensesensessnsenan 18
2% R O 10N o VL@ B o7 Xy o 4 o (=121 ) I 19
7.11.  QUAD I/O WORD FAST READ (E7H) .eeeieeeiiieieeeteeeetee et ettt et e et s et saee e bt s e sbeseabessnbesenseesnbeseneeesneessnesensesensesensesan 20
A B e o o e YN Y I (o o I (02 - ) RO 21
7.13.  QUAD PAGE PROGRAM (B2H) eeeiiiuteieieeeieeeieee e eeteeeeeetee e e eeteee e eetteeeeette e e eeateeeeeaseeesesteeeeessaeessseeesasseeeeseeessnsaeesenseeeennnes 22
2 S o (oL N T N Y = 70 SRR 23
7.15.  32KB BLOCK ERASE (BE) (52H) . uuveeeieeeiieeieeeeeeteeeceettee e eeteee e eeatee e et e e eeaaeeeeenteeesenseeesessseessseeesensseseensseeesnseneeessrneennnes 24
7.16.  BAKB BLOCK ERASE (BE) (D8H)....veeeieeeieeiieeeeeetteeeeetee e eeeee e eetteeeeesteeeeeateeeeenaeeesentaeeeessaeeessesesensseseenssneesnseeeeensreeesnnes 24
2 A O 1N 1Y X (o =y T (<0 o ) R 25
7.18.  DEEP POWER-DOWN (DP) (BOH) ..eeeeieeeieeiteee ettt eetee ettt eeee et eeeatee e e enteeeeetaeeeessaeeessaeesensreseenseneesnseseeesnreeesanes 25
7.19. RELEASE FROM DEEP POWER-DOWN OR HIGH PERFORMANCE MODE AND READ DEVICE ID (RDI) (ABH)..ooeeeuveeieeieeeeiree. 26
7.20.  READ MANUFACTURE 1D/ DEVICE ID (REIMS) (GOH) «..ceveeeeeeeeetee ettt ettt ettt eaee s eebes b s eae s sabeseneeesnteesneeeas 27
7.21.  READ IDENTIFICATION (RDID) (GFH) o eeeeieieeeee ettt ettt ettt etee e ee e e e et e e e eteeeeeaaeeeesaeeeeaaeesenstesesensneesssseeessnreeesanes 27
7.22.  HIGH PERFORMANCE IMODE (HPIM) (ABH) c.eeeeeieeeteee et ettt eette e et eettee e e et e e eeaaeeeeeateeeeesteeesensneessnseeeseseeeeenes 28
7.23.  CONTINUOUS READ MODE RESET (CRIMIR) (FFH) . .vveeieteieeeeeee ettt et ettt e ettt e eeetee e eeaaeeeesnaeeeeenteeeeensneessneeeeensneeeenns 28
7.24.  PROGRAM/ERASE SUSPEND (PES) (75H) c.eeeiiueeietiieeteecetee et ete et e et s eteseae s e saeeeaesebesenbessnbessneeesnteseneeessesesseeensenen 29
7.25.  PROGRAM/ERASE RESUME (PER) (ZAH) ..eviiieeeieeeeeeteecetee ettt et et e et s ste s et s e saeeeaesebessbessnbessnseesnteseneeessesensesensenen 29
7.26.  ERASE SECURITY REGISTERS (A4H) .eeeeieeeiieiieee et et eeeee e ettt ee e e e eateee e eteeeeeaeeeeensaeeesaeeesenstesesnseneesnseneeennreeesnnes 30
7.27.  PROGRAM SECURITY REGISTERS (A2H) c.evveieiieeeeeeeteie et e eetee e ettt e eeteeeeeteee e eteeeeenaeeeeesaeeeseaeeesensteeesensneeesnneeesenseeesanes 30
7.28.  READ SECURITY REGISTERS (A8H) .evveeieeeiiiiieeeeeeitee e ettt ettt e eetee e eesteeeeeaaeeeeeaeeeseaeeeeesseeessaeeesensseseenssneesnseeeeensreeesnnes 31

8. ELECTRICAL CHARACTERISTICS ....... o ettttticccreteeeteesecssssneeeeeeseessssesesssesssssssnsessssssssssnsessesesssssnnnnnaes 32
8.1. POWER-ON TIMING ....uiiieeiiiieie s e eeeeteeee s e e ettt ee e s e e e e e eata e e e e e e e e e easan s eeeeaeeeasannsseeaesansnnnnnnseeensnnsnnnnnsseeeennssnnnnn 32
8.2. INITIAL DELIVERY STATE .. ccettiieie e e eeetteee e s e ettt ete e e e e e e ettt aeeeseeeeetsaaaeeeeeeeeessannsseeansnnnnnnnnsseeernnssnnnnnseeeeennssnnnnn 32

I~ AN
b=l NN\
TECHNOLOGY Rev.1.1

44 -2



GD25Q64BxIGx Uniform sector dual and quad serial flash
Uniform Sector

Dual and Quad Serial Fiash GD2Z250648
8.3. DATA RETENTION AND ENDURANCE ......oettiiiiiiiittee ettt e e ettt e e e e e sttt e e e e e sbbeteeeesessanbaneeeeseesnssaaeaessanan 32
8.4. LATCH UP CHARACTERISTICS ...eeeiieieieeiettee ettt ettt e e e sttt e e e e e s s et e e e e s e s anbateeeeesesansbaaeeeesesnnseaaeeessanans 32
8.5. ABSOLUTE MAXIMUM RATINGS ...ttt ettt ettt ettt e e s e st e e e e s ettt e e e e s e anbaeeeeeesaanseeaeeeesannnneen 33
8.6. CAPACITANCE MEASUREMENT CONDITIONS ...ceiieiiieiitteee ettt e ettt e e e ettt e e e s e sisbee e e e e s e anreaeeeeesesannnes 33
8.7.  DCCHARACTERISTIC ..ocvovoveviieeeeteeeesee et se s sas s s st eses s s seesssasssesss s sssssssansassssnssssssssessassassansssassanassansansesassensanes 34
8.8. AC CHARAGCTERISTICS. .ttt ettt ettt et e e sttt e e e e e st bt e e e e e e s s bbbt e eeeae s asbabeeeeeessnbabaeeeesesannsnneeeesesnansen 35
9. ORDERING INFORMATION ....coiiiiiitiiitiiiinetinisneiseseessessnnessessnssssssanssssssasssssssnasssssssassssasssssssasesssssnssssssans 37
10. PACKAGE INFORMATION ........iiiiiiiietiinenssssensssssntessssnnsssssanssssssasesssssnesssssnsessssansssessasesssssnsssssnnns 38
10.1.  PACKAGE SOP8 208IMIL ....ceiiuriiiiiiieeiiitee ettt st s et e s et e s esa e e e s b et e s e be e e e snaee s sabaeessanreeesnnaeesanneeeas 38
10.2.  PACKAGE TSOP8 208IMIIL .....ciiuiiiiiiiiiiiiiiic i bbb ab s b saa e s 39
10.3.  PACKAGE DIP8 300IMIL ...vvvvivieieieieieierererereeerereeeeeeeeeeeeeeeeesetetetetetesetasesaeatesseseeseesesesesesesseeseesesesssssssesesesesssesesesssasannnn 40
10.4.  PACKAGE WSONS (B¥5IMM)...cccueeiiueieiieeeieeeiteeeiteesteesteessseesssesssesasseesssesssessssesssseessssesssssssessnssesssessnsesssesssessseseses 41
10.5.  PACKAGE WSONSG (B¥BIMM)....uviiieeueieeiitieeeeitteeeeetteeeeetteeeeetaeeeeetaeeesetaeeeeatseseeesseeeeesseeeeasseeesessaeesasseeesanteeeeansseesanreeenn 42
10.6.  PACKAGE TFBGA-24BALL (54 BALL ARRAY) 1uuveeeurieiuteesureesteeesseeesseeaseessseesssessseasssesssssassessnsessnsessssessssesssseessssansessnen 43
10.7.  PACKAGE SOPLE 300MIL ..ceiuiiiiiiiiiee ittt sttt ettt et e st s et e e s b et e s e sr e e e smn e e s sba e e s s anreeesennaeesanneeean 44
I~ AN
=Ll NN\
TECHNOLOGY Rev.1.1

44 -3



Uniform Sector

GD25QichB RIGkeniabMaskctor dual and quad serQPRES$4B

1. FEATURES
¢ 64M-bit Serial Flash
-8192K-byte

-256 bytes per programmable page

¢ Standard, Dual, Quad SPI

-Standard SPI: SCLK, CS#, SI, SO, WP#, HOLD#

-Dual SPI: SCLK, CS#, 100, 101, WP#, HOLD#
-Quad SPI: SCLK, CS#, 100, 101, 102, 103

¢ High Speed Clock Frequency
-120MHz for fast read with 30PF load
-Dual I/0 Data transfer up to 240Mbits/s
-Quad I/0O Data transfer up to 480Mbits/s

+ Software/Hardware Write Protection
-Write protect all/portion of memory via software
-Enable/Disable protection with WP# Pin
-Top or Bottom, Sector or Block selection

¢ Minimum 100,000 Program/Erase Cycles

¢ Typical 10 years Data Retention

¢ Program/Erase Speed
-Page Program time: 0.7ms typical
-Sector Erase time: 100ms typical
-Block Erase time: 0.2/0.4s typical
-Chip Erase time: 30s typical

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

¢ Low Power Consumption
-20mA maximum active current
-5uA maximum power down current
¢ Advanced security Features'"
-16-Bit Customer ID
-4*256-Byte Security Registers With OTP Lock

+ Single Power Supply Voltage
-Full voltage range:2.7~3.6V

¢ Package Information
-SOP16 (300mil)
-SOP8 (208mil)
-TSOP8 (208mil)
-DIP8 (300mil)
-WSONS8 (6*5mm)
-WSONS8 (8*6mm)
-TFBGA24 (6*4 ball array)
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GD26@b4tHd B Serimraséctor dual and quad seri@DRAR64B

2. GENERAL DESCRIPTION

The GD25Q64B (64M-bit) Serial flash supports the standard Serial Peripheral Interface (SPI), and supports the
Dual/Quad SPI: Serial Clock, Chip Select, Serial Data 1/00 (SI), /01 (SO), /02 (WP#), and /03 (HOLD#). The Dual I/O
data is transferred with speed of 240Mbits/s and the Quad I/O & Quad output data is transferred with speed of

480Mbits/s.

CONNECTION DIAGRAM

O o -
" I
cs#[ |1 8| | vce cs#[1 ] "8 ] vce
so [ |2 7 [ ] HoLos# so [2] [ 7] HoLp#
Top View T Top View 7
-— -
we#[ |3 6| |scik wp#{ 3 | [ 6]scLk
-— -
vss| |4 5[ sl vss[4 | [ 5]s
8 - LEAD SOP/DIP 8 - LEAD WSON
O
Top View HoLD#[__ |1 16 _|scLK
4 O O vee[]2 15[_]si
NC VCC WP# HOLD# NC NC |: :l
NC 3 14 NC
3 ONORONORONO
NC V8S NC S NC NC NC[_ |4 13[_INC
Top View
2 ONONONONONO. NCc[ |5 12[ _INC
NC SCLK CS# SO NC NC
NC 6 11 NC
L ONONONONONO L] m
so[ s o Jwp#
A B C D E F
24-BALL TFBGA 16-LEAD SOP
PIN DESCRIPTION
Pin Name 110 Description
CS# | Chip Select Input
SO (101) /10 Data Output (Data Input Output 1)
WP# (102) /10 Write Protect Input (Data Input Output 2)
VSS Ground
Sl (100) 110 Data Input (Data Input Output 0)
SCLK | Serial Clock Input
HOLD# (103) 110 Hold Input (Data Input Output 3)
VCC Power Supply
L1 AN
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Du
BLOCK DIAGRAM
WP#(102) Write Control
Logic
A
< » Status
> Register >, °
g%
B 2 Flash
»| High Voltage o0
HOLD#(103) «—> | Generators | ”|® H Memory
SPI &2
SCLK »| Command & L2z
Control Logic »| PageAddress | ||= &
CS# > Latch/Counter @
SI(I00) «—> L Column Decode And
<> 256-Byte Page Buffer
SO(I01) «—»| A
.| Byte Address
"] __Latch/Counter
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GD2 Q?ﬂBi‘lG?( Uniform sector dual and quad serial flash
ual and Quad Serial Flash GD25Q64B
3. MEMORY ORGANIZATION
GD25Q64B
Each device has Each block has Each sector has Each page has
8M 64/32K 4K 256 bytes
32K 256/128 16 - pages
2048 16/8 - - sectors
128/256 - - - blocks
UNIFORM BLOCK SECTOR ARCHITECTURE
GD25Q64B 64K Bytes Block Sector Architecture
Block Sector Address range
2047 7FFO00H 7FFFFFH
12r e e
2032 7F0000H 7FOFFFH
2031 7EFO00H 7EFFFFH
1226 | e
2016 7E0000H 7EOFFFH
47 02F000H 02FFFFH
2 e e
32 020000H 020FFFH
31 01FOO00H 01FFFFH
T e e
16 010000H 010FFFH
15 00FO00H O00FFFFH
O
0 000000H 000FFFH
o1 AN
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4. DEVICE OPERATION

SPI Mode
Standard SPI

The GD25Q64B 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 GD25Q64B supports Dual SPI operation when using the “Dual Output Fast Read” and “Dual I/O Fast Read”
(3BH and BBH) commands. These commands allow data to be transferred to or from the device at two times the rate of the
standard SPI. When using the Dual SPI command the Sl and SO pins become bidirectional I/0 pins: 100 and 101.

Quad SPI

The GD25Q64B supports Quad SPI operation when using the “Quad Output Fast Read”,” Quad I/O Fast Read”,
“Quad 1/0 Word Fast Read” (6BH, EBH, E7H) commands. These commands allow data to be transferred to or from the
device at four times the rate of the standard SPI. When using the Quad SPI command the SI and SO pins become
bidirectional I/0 pins: 100 and 101, and WP# and HOLD# pins become 102 and 103. Quad SPI commands require the
non-volatile Quad Enable bit (QE) in Status Register to be set.

Hold

The HOLD# signal goes low to stop any serial communications with the device, but doesn’t stop the operation of write
status register, programming, or erasing in progress.

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

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

Figure 1. Hold Condition
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5. DATA PROTECTION

The GD25Q64B 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 define 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 and SRP0~1 bits.
Deep Power-Down Mode: In Deep Power-Down Mode, all commands are ignored except the Release from Deep
Power-Down Mode command.

Table1.0 GD25Q64B Protected area size (CMP=0)

Status Register Content Memory Content
BP4 | BP3 | BP2 | BP1 BPO Blocks Addresses Density Portion
X X 0 0 0 NONE NONE NONE NONE
0 0 0 0 1 126 to 127 7E0000H-7FFFFFH 128KB Upper 1/64
0 0 0 1 0 124 to 127 7CO000H-7FFFFFH 256KB Upper 1/32
0 0 0 1 1 120 to 127 780000H-7FFFFFH 512KB Upper 1/16
0 0 1 0 0 112 to 127 700000H-7FFFFFH 1MB Upper 1/8
0 0 1 0 1 96 to 127 600000H-7FFFFFH 2MB Upper 1/4
0 0 1 1 0 64 to 127 400000H-7FFFFFH 4MB Upper 1/2
0 1 0 0 1 Oto1 000000H-01FFFFH 128KB Lower 1/64
0 1 0 1 0 Oto3 000000H-03FFFFH 256KB Lower 1/32
0 1 0 1 1 Oto7 000000H-07FFFFH 512KB Lower 1/16
0 1 1 0 0 0to 15 000000H-OFFFFFH 1MB Lower 1/8
0 1 1 0 1 0to 31 000000H-1FFFFFH 2MB Lower 1/4
0 1 1 1 0 0to 63 000000H-3FFFFFH 4MB Lower 1/2
X X 1 1 1 0to 127 000000H-7FFFFFH 8MB ALL
1 0 0 0 1 127 7FFOO0H-7FFFFFH 4KB Top Block
1 0 0 1 0 127 7FEOOOH-7FFFFFH 8KB Top Block
1 0 0 1 1 127 7FCO00H-7FFFFFH 16KB Top Block
1 0 1 0 X 127 7F8000H-7FFFFFH 32KB Top Block
1 0 1 1 0 127 7F8000H-7FFFFFH 32KB Top Block
1 1 0 0 1 0 000000H-000FFFH 4KB Bottom Block
1 1 0 1 0 0 000000H-001FFFH 8KB Bottom Block
1 1 0 1 1 0 000000H-003FFFH 16KB Bottom Block
1 1 1 0 X 0 000000H-007FFFH 32KB Bottom Block
1 1 1 1 0 0 000000H-007FFFH 32KB Bottom Block
I~ AN
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Table1.1 GD25Q64B Protected area size (CMP=1)
Status Register Content Memory Content
BP4 | BP3 | BP2 | BP1 | BP0 Blocks Addresses Density Portion
X X 0 0 0 ALL 000000H-7FFFFFH ALL ALL
0 0 0 0 1 0to 125 000000H-7DFFFFH 8064KB Lower 63/64
0 0 0 1 0 0to 123 000000H-7BFFFFH 7936KB Lower 31/32
0 0 0 1 1 0to 119 000000H-77FFFFH 7680KB Lower 15/16
0 0 1 0 0 0 to 111 000000H-6FFFFFH 7MB Lower 7/8
0 0 1 0 1 0to 95 000000H-5FFFFFH 6MB Lower 3/4
0 0 1 1 0 0 to 63 000000H-3FFFFFH 4MB Lower 1/2
0 1 0 0 1 2to 127 020000H-7FFFFFH 8064KB Upper 63/64
0 1 0 1 0 4 to 127 040000H-7FFFFFH 7936KB Upper 31/32
0 1 0 1 1 8 to 127 080000H-7FFFFFH 7680KB Upper 15/16
0 1 1 0 0 16 to 127 100000H-7FFFFFH 7MB Upper 7/8
0 1 1 0 1 32to0 127 200000H-7FFFFFH 6MB Upper 3/4
0 1 1 1 0 64 to 127 400000H-7FFFFFH 4MB Upper 1/2
X X 1 1 1 NONE NONE NONE NONE
1 0 0 0 1 0 to 127 000000H-7FEFFFH 8188KB L-2047/2048
1 0 0 1 0 0 to 127 000000H-7FDFFFH 8184KB L-1023/1024
1 0 0 1 1 0 to 127 000000H-7FBFFFH 8176KB L-511/512
1 0 1 0 X 0 to 127 000000H-7F7FFFH 8160KB L-255/256
1 0 1 1 0 0to 127 000000H-7F7FFFH 8160KB L-255/256
1 1 0 0 1 0to 127 001000H-7FFFFFH 8188KB U-2047/2048
1 1 0 1 0 0to 127 002000H-7FFFFFH 8184KB U-1023/1024
1 1 0 1 1 0 to 127 004000H-7FFFFFH 8176KB U-511/512
1 1 1 0 X 0 to 127 008000H-7FFFFFH 8160KB U-255/256
1 1 1 1 0 0 to 127 008000H-7FFFFFH 8160KB U-255/256
I~ AN
L=Ll=IN\
TECHNOLOGY Rev.1.1

44 - 10
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Uniform sector dual and quad serial flash

GD25Q64B
6. STATUS REGISTER
S15 S14 S$13 S$12 S11 $10 S9 S8
SuUs CMP Reserved Reserved Reserved LB QE SRP1
S7 S6 S5 S4 S3 S2 S1 S0
SRPO BP4 BP3 BP2 BP1 BP0 WEL WIP

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

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

WEL bit.

The Write Enable Latch (WEL) bit indicates the status of the internal Write Enable Latch. When set to 1 the internal
Write Enable Latch is set, when set to 0 the internal Write Enable Latch is reset and no Write Status Register, Program or
Erase command is accepted.

BP4, BP3, BP2, BP1, BP0 bits.

The Block Protect (BP4, BP3, BP2, BP1, BPO0) bits are non-volatile. They define the size of the area to be software
protected against Program and Erase commands. These bits are written with the Write Status Register (WRSR) command.
When the Block Protect (BP4, BP3, BP2, BP1, BP0) bits are set to 1, the relevant memory area (as defined in
Table1).becomes protected against Page Program (PP), Sector Erase (SE) and Block Erase (BE) commands. The Block
Protect (BP4, BP3, BP2, BP1, BPO) bits can be written provided that the Hardware Protected mode has not been set. The
Chip Erase (CE) command is executed, if the Block Protect (BP2, BP1, BPO) bits and CMP are all 0 or all 1.

SRP1, SRPO bits.

The Status Register Protect (SRP1 and SRPO) bits are non-volatile Read/Write bits in the status register. The SRP

bits control the method of write protection: software protection, hardware protection, power supply lock-down or one time

programmable protection.

SRP1 | SRPO | #WP Status Register Description

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

command, WEL=1.(Default)

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

written to.

NOTE:

1. When SRP1, SRPO0= (1, 0), a Power-Down, Power-Up cycle will change SRP1, SRPO to (0, 0) state.
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GD25Q64BxIGx Uniform sector dual and quad serial flash
Uniform Sector

Dual and Quad Serial Flash GDZ250%48
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)
LB bit.

The LB bit is a non-volatile One Time Program (OTP) bit in Status Register (S10) that provide the write protect control
and status to the Security Registers. The default state of LB is 0, the security registers are unlocked. LB can be set to 1
individually using the Write Register instruction. LB is One Time Programmable, once it's set to 1, the Security Registers
will become read-only permanently.
CMP bit

The CMP bit is a non-volatile Read/Write bit in the Status Register (S14). It is used in conjunction the BP4-BPO bits to
provide more flexibility for the array protection. Please see the Status registers Memory Protection table for details. The
default setting is CMP=0.
SUS bit

The SUS bit is a read only bit in the status register (S15 ) that is set to 1 after executing an Erase/Program Suspend
(75H) command. The SUS bit is cleared to 0 by Erase/Program Resume (7AH) command as well as a power-down,
power-up cycle.
Uniform Sector
Dual and Quad Serial Flash

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

Table2. Commands

B By By By

Write
Write
Read Status Regist
Read Status Regist (continuo
Write Status Regist
Read D 0 DO (Next byt (continuo

st Re du (D (continuo
Byal u‘k\ 3BH A23-A16 A1 y (07-D0)"___ (continuous)

T LoGY Rev.1.1
BBH A7 44 - 12(D7-D0) (cont

Quad Outp 6BH A23-A16  A15-A8 7-D0)®  (continu

Fast Rea
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Deep Power-Down, and Read Device ID, the shifted-in command sequence is followed by a data-out sequence. CS# can
be driven high after any bit of the data-out sequence is being shifted out.

For the command of Page Program, Sector Erase, Block Erase, Chip Erase, Write Status Register, Write Enable,
Write Disable or Deep Power-Down command, CS# must be driven high exactly at a byte boundary, otherwise the

command( I 2H QG4B ¥l niformssectosdualizndiguac s evial flash: being

driven low is an exact multiple of eight. For Page Program, if at any time the input byte is not a full byte, nothing will happen

and WEL will not be reset.

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 A15-A8 A7-A0 dummy (D7-D0) (continuous)
Dual Output 3BH A23-A16 | A15-A8 A7-A0 dummy (07-DO)" | (continuous)
Fast Read
Dual I/0 BBH A23-A8% | A7-AO (D7-DO)"V (continuous)
Fast Read M7-M0®)
Quad Output 6BH A23-A16 | A15-A8 AT7-A0 dummy (D7-D0)® | (continuous)
Fast Read
Quad 1/0 EBH A23-A0 dummy® | (D7-D0)® (continuous)
Fast Read M7-M0™
Quad 1/0 Word E7H A23-A0 dummy® | (D7-D0)® (continuous)
Fast Read"”) M7-M0™
Continuous Read Reset | FFH
Page Program 02H A23-A16 A15-A8 A7-A0 (D7-D0) Next byte
Quad Page Program 32H A23-A16 | A15-A8 A7-A0 (D7-DO)®
Sector Erase 20H A23-A16 A15-A8 A7-A0
Block Erase(32K) 52H A23-A16 A15-A8 A7-A0
Block Erase(64K) D8H A23-A16 A15-A8 A7-A0
Chip Erase C7/60 H
Program/Erase 75H
Suspend
Program/Erase Resume | 7AH
Deep Power-Down B9H
Release From Deep ABH dummy dummy dummy (DID7- (continuous)
Power-Down, Anddn  [rm Sector DIDO)

| Read Device DDy all and Quad-Serial Flash GD25Q64B
Release From Deep ABH
Power-Down
Manufacturer/ 90H dummy dummy 00H (MID7- (DID7- (continuous)
Device ID MIDO) DIDO)
High Performance Mode | A3H dummy dummy dummy
Read Identification 9FH (MID7- (JDID15- (JDID7- (continuous)

MIDO) JDID8) JDIDO)

Erase Security 44H A23-A16 A15-A8 A7-A0
Registers®
Program Security 42H A23-A16 A15-A8 A7-A0 (D7-DO)  |(D7-DO0)
Registers(s)
Read Security 48H A23-A16 A15-A8 A7-A0 dummy (D7-D0)
Registers(s)

NOTE:

1. Dual Output data
00 = (D6, D4, D2, D0)
101 = (D7, D5, D3, D1)
2. Dual Input Address
100 = A22, A20, A18, A16, A14, A12, A10,A8 A6 , A2, A0, M6, M4, M2, MO
=1 N N1=A23 A21, A19, A17, A15, A13,A11, A9 A7, A5, A3, A1, M7, M5, M3, M1

b b | Wit Data Rev.1.1

|00 = (D4, DO, .....) 44 -13
101 = (D5, D1, .....)
102 = (D6, D2, .....)
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B3

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 A8, 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. Fast Read Quad I/0 Data
100 = (x, X, X, X, D4, DO,.
101 = (x, X, X, x, D5, D1,.
102 = (x, x, x, x, D6, D2,.
103 = (x, X, X, X, D7, D3,.
6. Fast Word Read Quad I/O Data
100 = (x, x, D4, DO,...)
101 = (x, x, D5, D1,...)
102 = (x, x, D6, D2,...)
103 = (x, x, D7, D3,...)
7. Fast Word Read Quad I/O Data: the lowest address bit must be 0.

)
)
)
-)

8. Security Registers Address:
Security Register0: A23-A16=00H, A15-A8=00H, A7-AO0= Byte Address;
Security Register1: A23-A16=00H, A15-A8=01H, A7-A0= Byte Address;
Security Register2: A23-A16=00H, A15-A8=02H, A7-A0= Byte Address;

Security RigitformeSecor. A15-A8=03H, A7-A0= Byte Address.

Dual and Quad Serial Flash GD25Q64B
Table of ID Definitions:
GD25Q64B
Operation Code M7-M0 ID15-ID8 ID7-IDO
9FH c8 40 17
90H c8 16
ABH 16
1 AN
L=l NN\

TECHNOLOGY 44 - 14 Rev.1.1



GD25:G¥6B3d€Eoc Uniform sector dual and quad serial flash
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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), 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.

Figure 2. Write Enable Sequence Diagram

— —
SCLK 012 3 456 7
gty

«—— Command —|

777 7777

High-Z
SO 9

CS#

7.2. Write Disable (WRDI) (04H)

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

Figure 3. Write Disable Sequence Diagram

— —
SCLK 01 2 3 456 7
U]

<«—— Command —

777 7777

High-Z
SO 9

CS#

7.3. Read Status Register (RDSR) (05H or 35H)

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

Figure 4. Read Status Register Sequence Diagram

CS# _\

R |
|€—— Command —»

S /// 05H or 35H

01 2 3 45 6 7 8 910 111213 14 15

UL

LN

v S7~SO0 or S15~S8 out

5

L1111

S7~S0 or S15~S8 out

SO 206000000.
MSB MSB
1 AN
=l N\
TECHNOLOGY Rev.1 N
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Dual and Quad Serial Flash GD25Q64B
7.4. Write Status Register (WRSR) (01H)

The Write Status Register (WRSR) command allows new values to be written to the Status Register. Before it can be

accepted, a Write Enable (WREN) command must previously have been executed. After the Write Enable (WREN)
command has been decoded and executed, the device sets the Write Enable Latch (WEL).

The Write Status Register (WRSR) command has no effect on S15, S1 and 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 CMP and QE and SRP1 bits will be
cleared to 0. As soon as CS# is driven high, the self-timed Write Status Register cycle (whose duration is tw) is initiated.
While the Write Status Register cycle is in progress, the Status Register may still be read to check the value of the Write In
Progress (WIP) bit. The Write In Progress (WIP) bit is 1 during the self-timed Write Status Register cycle, and is 0 when it is
completed. When the cycle is completed, the Write Enable Latch (WEL) is reset.

The Write Status Register (WRSR) command allows the user to change the values of the Block Protect (BP4, BP3,
BP2, BP1, BPO) 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 Register Protect (SRP1 and SRPO) bits in
accordance with the Write Protect (WP#) signal. The Status Register Protect (SRP1 and SRPO) 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.

Figure 5. Write Status Register Sequence Diagram

CS# _\ /_

l«—— Command —»

st 77/ 01H

SO MSB  High-z

012 3 456 7 8 91011121314 1516 17 18 19 20 21 22 23

Status Register in

7.5. Read Data Bytes (READ) (03H)

The Read Data Bytes (READ) command is followed by a 3-byte address (A23-A0), each bit being latched-in during
the rising edge of SCLK. Then the memory content, at that address, is shifted out on SO, each bit being shifted out, at a
Max frequency fr, during the falling edge of SCLK. The first byte addressed can be at any location. The address is
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.

Figure 6. Read Data Bytes Sequence Diagram

CS# _\

01234567 8 910 28 29 30 31 32 33 34 35 36 37 38 39

SCLK
__ 1 __HJE%HMUUUUULI
l«—— Command 24-bit address

U777 6336~ — XX XX 7/111717777777777]

High-Z MSB v Data Out1 Data Out2
S0 155 XEXEXACXXIXY)
I~ AN
b=l N\
TECHNOLOGY Rev.1.1
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7.6. Read Data Bytes at Higher Speed (Fast Read) (0BH)

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.

Figure 7. Read Data Bytes at Higher Speed Sequence Diagram

CS# _\

01 2 3 456 7 8 910 28 29 30 31

s l«—— Command 24-bit address —p|
[/ 0BH KeHXePED— — <XXXO- - -
SO ngh-Z _

- __32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
oo Dummy Byte — ﬂﬂ:
S 66660900 L1111

4 Data Out1 y Data Out2

¥
SO 7X6X5X4X3X2XTX0X7X6X5)
MSB MSB

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

latched in during the rising edge of SCLK, then the memory contents are shifted out 2-bit per clock cycle from Sl and SO.
The command sequence is shown in followed Figure8. The first byte addressed can be at any location. The address is
automatically incremented to the next higher address after each byte of data is shifted out.

Figure 8. Dual Output Fast Read Sequence Diagram

CS# _\

0123 4546 7 8 910 28 29 30 31

S| l«—— Command 24-bit address —»
[// 3BH — XXX - -
SO ngh-Z _

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

««— Dummy Clocks —»

Sl
e
SO
M
I~ AN
b=l N\
TECHNOLOGY Rev.1.1
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7.8. 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, 101
and 100. The command sequence is shown in followed Figure9. The first byte addressed can be at any location. The
address is automatically incremented to the next higher address after each byte of data is shifted out.

Figure 9. Quad Output Fast Read Sequence Diagram

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

SCLK
l«—— Command 24-bit address

S0 777 w088 —-0O00r - -

SO(l101) High-Z __
WP#(102) High-Z __
HOLD#(103) High-Z __
CSt# _

32 33 34 35 36 37 38 39 40 41 42 43 44 4

(&)}
N
»
N
~

SCeLK N
Cle— Dummy Clocks —»,
SI(100) OXXOX XX aXox(4
w0t OO0 0 E
WP#(102) 2X6X2X6X2X6X 21 6
HOLD#(103) 3 @@@@@@ 7
Byte1| Byte2| Byte3| Byte4

7.9. Dual I/O Fast Read (BBH)

The Dual I/O Fast Read command is similar to the Dual Output Fast Read command but with the capability to input
the 3-byte address (A23-0) and a “Continuous Read Mode” byte 2-bit per clock by Sl and SO, each bit being latched in
during the rising edge of SCLK, then the memory contents are shifted out 2-bit per clock cycle from Sl and SO. The
command sequence is shown in followed Figure10. 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. To ensure optimum
performance the High Performance 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 I/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.

~1 AN

=l NN\

TECHNOLOGY Rev.1.1

44 - 18



Figure 10. Dual I/O Fast Read Sequence Diagram (M7-0= 0XH or not AXH)

CS#

—

0o 1

SCLK
1

2 3 456 7 8 91011121314 1516 17 18 19 20 21 22 23

l«—— Command —»

Si(100) 777

SO(101)

Cs#

XXX

A23-16

SCLK

%

XXX
XX

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

(EXXXY
TXCXD

M7-0

Cs#

012 3 456 7 8 910 11121314 15

(EX4X2X0)
XXX

A23-16

UL
DEOOEOOO
A158

SCLK

SI(100)

S0(101)

D @
D
S
(D

XD

S

Byte2

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

7.10. Quad I/O Fast Read (EBH)

The Quad I/O 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.

I~ AN

=l NN\
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Quad I/0 Fast Read with “Continuous Read Mode”

The Quad I/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

Quad 1/0 Fast Read command (after CS# is raised and then lowered) does not require the EBH command code. The

command sequence is shown in followed Figure13. If the “Continuous Read Mode” bits (M7-0) are any value other than
AXH, the next command requires the first EBH command code, thus returning to normal operation. A “Continuous Read
Mode” Reset command can be used to reset (M7-0) before issuing normal command.

Figure 12. Quad I/O Fast Read Sequence Diagram (M7-0= 0XH or not AXH)

CS# _\

N |
l¢«—— Command —»p

sii00) 777 EBH
SO(I01) 50
WP#(102) 00
HOLD#(103) XG)

A23-16

01 2 3 45 6 7 8 910 111213 14 1516 17 18 19 20 21 22 2

UL

w

]

5O DS
AT

7 X3

0888 o

A7-0 | M7-0 Dummy Byte1 | Byte2

Figure 13. Quad I/O Fast Read Sequence Diagram (M7-0= AXH)

CS# _\

01 2 3 45 6 7 8 910 111213 14 15

SCLK
TUUUNUPUTL
s1000 XN
ot 20 00 €
WP#(102) §>® 6
HOLD#(103) ‘; 3 @@ 7
A23-16| A15-8] A7-0 Dummy Byte1 [ Byte2

7.11. 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 (A0) 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 I/O 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 require the E7H command code.

i od I NN
=L IN\
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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 to normal operation. A “Continuous
Read Mode” Reset command can be used to reset (M7-0) before issuing normal command.
Figure 14. Quad I/0 Word Fast Read Sequence Diagram (M7-0= 0XH or not AXH)

CS# _\

—
l«—— Command —»

siqo0) 777 E7H

0123 456 7 809

SRR
5SS 5
:
SARAT

SO(101) 00
we02) 00000008
HOLD#(103), 00 N v7 XG)

A7-0 | M7-0 [Dummy| Byte1 [ Byte2 [ Byte3

Figure 15. Quad 1/0 Word Fast Read Sequence Diagram (M7-0= AXH)

Cs# _\

I ERCEN L ihte
SI(100) o@ 4X0 E}@ Z
80(01) (X TYEXTYEX XX EXTXEXTXEXTXE
WP#(102) 6X2 XXX 2XEX2X 6
HOLD#(103)__(\BXTXEXTYXEX X3 2000004
A23-16 | A15-8| A7-0 | M7-0 [Dummy| Byte1 | Byte2 | Byte3

7.12. 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
1 byte data on SI > CS# goes high. The command sequence is shown in Figure16. If more than 256 bytes are sent to the
device, previously latched data are discarded and the last 256 data bytes are guaranteed to be programmed correctly
within the same page. If less than 256 data bytes are sent to device, they are correctly programmed at the requested
addresses without having any effects on the other bytes of the same page. CS# must be driven high after the eighth bit of
the last data byte has been latched in; otherwise the Page Program (PP) command is not executed.

l_|As§)oRas CS# is driven high, the self-timed Page Program cycle (whose duration is tpp) is initiated. While the Page

=l NN\
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Program cycle is in progress, the Status Register may be read to check the value of the Write In Progress (WIP) bit. The
Write In Progress (WIP) bit is 1 during the self-timed Page Program cycle, and is 0 when it is completed. At some
unspecified time before the cycle is completed, the Write Enable Latch (WEL) bit is reset.

A Page Program (PP) command applied to a page which is protected by the Block Protect (BP4, BP3, BP2, BP1, BPO)

is not executed.
Figure 16. Page Program Sequence Diagram

CS# _\

0123456 7 8 910 28 29 30 31 32 33 34 35 36 37 38 39

sete 1 __ Uiy
I l«—— Command 24-bit address _>|4_ Data Byte 1 _>|
/) ERO00.0.000000008
MSB MSB /—

C\I(V)
~
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 Q 8

Data Byte 2 —»{«—— DataByte 3 ——»| |«— Data Byte 256—»|

S 6699006@@69900 TXEXEXOXZXIXOX L ///

MS MSB MSB

CS# -

2074
2075
2076
2077
2078
2079

7.13. Quad Page Program (32H)

The Quad Page Program command is for programming the memory using four pins: 100, 101, 102, and 103. To use
Quad Page Program the Quad enable in status register Bit9 must be set (QE=1). A Write Enable (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 bytes
and at least one data byte on 10 pins.

The command sequence is shown in Figure17. If more than 256 bytes are sent to the device, previously latched data
are discarded and the last 256 data bytes are guaranteed to be programmed correctly within the same page. If less than
256 data bytes are sent to device, they are correctly programmed at the requested addresses without having any effects on
the other bytes of the same page. CS# must be driven high after the eighth bit of the last data byte has been latched in;
otherwise the Quad Page Program command is not executed.

As soon as CS# is driven high, the self-timed Quad Page Program cycle (whose duration is tpp) is initiated. While the
Quad Page Program cycle is in progress, the Status Register may be read to check the value of the Write In Progress (WIP)
bit. The Write In Progress (WIP) bit is 1 during the self-timed Quad Page Program cycle, and is 0 when it is completed. At

some unspecified time before the cycle is completed, the Write Enable Latch (WEL) bit is reset.
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A Quad Page Program command applied to a page which is protected by the Block Protect (BP4, BP3, BP2, BP1,

BPO) is not executed.

Figure 17. Quad Page Program Sequence Diagram

CS#
A\
0123 456 7 8 910 28 29 30 31 32 33 34 3

sere | SRR

.«—— Command 24-bit address ——| Byte1 | Byte2

sii00) 777 52 Y632t~ — ~XXXOX4X0)

MSB

]
(IX0)
SO(I01) XY EXTXEXTXEXY- -
BXZXEX2XEX2)
DX

o
w
(]
w
J
w
oo
w
©

WP#(102) 6 X2

HOLD#(103) 3

CS# /

o TITIUHUPUPUPUPUL UL U —
N0 00 00 00,0006 00 0000 00 0000 e
SN 6% 6% 16701070 070,010,000 M6 6% 00 00
IR 6% % 00 00 00,00 0.0 00 MG 66 00 00 e
GEROE 0%10%0.000 0.0.0,0.0.0,00 BR06 06 06,00 e

7.14. Sector Erase (SE) (20H)

The Sector Erase (SE) command is for erasing the all data of the chosen sector. A Write Enable (WREN) command
must previously have been executed to set the Write Enable Latch (WEL) bit. The Sector Erase (SE) command is entered
by driving CS# low, followed by the command code, and 3-address byte on 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 Figure18. 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 in progress, the
Status Register may be read to check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1
during the self-timed Sector Erase cycle, and is 0 when it is completed. At some unspecified time before the cycle is
completed, the Write Enable Latch (WEL) bit is reset. A Sector Erase (SE) command applied to a sector which is protected
by the Block Protect (BP4, BP3, BP2, BP1, BPO) bit (see Table1.0&1.1) is not executed.
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Figure 18. Sector Erase Sequence Diagram

CS# _\ /—

01 2 3 45 6 7 8 9 29 30 31

I Ay

24 Bits Address —p|

== =XKL/l

i «—— Command

/// 20H

MSB

7.15. 32KB Block Erase (BE) (52H)

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

The 32KB Block Erase command sequence: CS# goes low = sending 32KB 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 32KB Block Erase (BE) command is not executed. As soon
as CS# is driven high, the self-timed Block Erase cycle (whose duration is tgg) is initiated. While the Block Erase cycle is in
progress, the Status Register may be read to check the value of the Write In Progress (WIP) bit. The Write In Progress
(WIP) bit is 1 during the self-timed Block Erase cycle, and is 0 when it is completed. At some unspecified time before the
cycle is completed, the Write Enable Latch (WEL) bit is reset. A 32KB Block Erase (BE) command applied to a block which
is protected by the Block Protect (BP4, BP3, BP2, BP1, BPO) bits (see Table1.0&1.1) is not executed.

Figure 19. 32KB Block Erase Sequence Diagram

Cs# _\ /—

SCLK 0123 456 7 829 29 30 31

JUUT

24 Bits Address —»

—— <XXXL//l]

i¢«—— Command

/// 52H

MSB

7.16. 64KB Block Erase (BE) (D8H)

The 64KB Block Erase (BE) command is for erasing the all data of the chosen block. A Write Enable (WREN)
command must previously have been executed to set the Write Enable Latch (WEL) bit. The 64KB Block Erase (BE)
command is entered by driving CS# low, followed by the command code, and three address bytes on SI. Any address
inside the block is a valid address for the 64KB Block Erase (BE) command. 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 Figure20. CS# must be driven high after the eighth
bit of the last address byte has been latched in; otherwise the 64KB Block Erase (BE) command is not executed. As soon
as CS# is driven high, the self-timed Block Erase cycle (whose duration is tgg) is initiated. While the Block Erase cycle is in
progress, the Status Register may be read to check the value of the Write In Progress (WIP) bit. The Write In Progress
(WIP) bit is 1 during the self-timed Block Erase cycle, and is 0 when it is completed. At some unspecified time before the
cycle is completed, the Write Enable Latch (WEL) bit is reset. A 64KB Block Erase (BE) command applied to a block which
is protected by the Block Protect (BP4, BP3, BP2, BP1, BPO) bits (see Table1.0&1.1) is not executed.
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Figure 20. 64KB Block Erase Sequence Diagram

CS# _\ /—

01 2 3 4 5 6 7 8 9 29 30 31

JUU

24 Bits Address —»]

—— XXX/

[ «—— Command

/// D8H

MSB

7.17. Chip Erase (CE) (60/C7H)

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

The Chip Erase command sequence: CS# goes low - 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 may be read to
check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 during the self-timed Chip Erase
cycle, and is 0 when it is completed. At some unspecified time before the cycle is completed, the Write Enable Latch (WEL)
bit is reset. The Chip Erase (CE) command is executed if the Block Protect (BP2, BP1, BP0) bits and CMP are all 0 or all 1.
The Chip Erase (CE) command is ignored if one or more sectors are protected.

Figure 21. Chip Erase Sequence Diagram

CS# /—
0123 456 7

=
T —

«—— Command —»

S| /// 60H or C7H ////

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 the
Deep Power-Down Mode. The Deep Power-Down Mode can only be entered by executing the Deep Power-Down (DP)
command. Once the device has entered the Deep Power-Down Mode, all commands are ignored except the Release from
Deep Power-Down and Read Device ID (RDI) command. This releases the device from this mode. The Release from Deep
Power-Down and Read Device ID (RDI) command also allows the Device ID of the device to be output on SO.

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

The Deep Power-Down command sequence: CS# goes low - 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 Icc2 and the Deep Power-Down Mode is entered. Any Deep
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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.
Figure 22. Deep Power-Down Sequence Diagram

CS#

0123 45%6 7 € tDP —

=
i

«—— Command —»| Stand-by mode |Deep Power-down mode

/i e Y///7/ 11T ILTTITTTTITTT

7.19. Release from Deep Power-Down Or High Performance Mode And Read
Device ID (RDI) (ABH)

The Release from Power-Down or High Performance Mode / Device ID command is a multi-purpose command. It can be
used to release the device from the Power-Down state or High Performance Mode or obtain the devices electronic
identification (ID) number.

To release the device from the Power-Down state or High Performance Mode, the command is issued by driving the
CS# pin low, shifting the instruction code “ABH” and driving CS# high as shown in Figure23. Release from Power-Down
will take the time duration of tres1 (See AC Characteristics) before the device will resume normal operation and other
command are accepted. The CS# pin must remain high during the tres1 time duration.

When used only to obtain the Device ID while not in the Power-Down state, the command is initiated by driving the
CS# pin low and shifting the instruction code “ABH” followed by 3-dummy byte. The Device ID bits are then shifted out on
the falling edge of SCLK with most significant bit (MSB) first as shown in Figure23. The Device ID value for the
GD25Q64B is listed in Manufacturer and Device Identification table. The Device ID can be read continuously. The
command is completed by driving CS# high.

When used to release the device from the Power-Down state and obtain the Device ID, the command is the same
as previously described, and shown in Figure23, except that after CS# is driven high it must remain high for a time
duration of tres2 (See AC Characteristics). After this time duration the device will resume normal operation and other
command will be accepted. If the Release from Power-Down / Device ID command is issued while an Erase, Program or
Write cycle is in process (when WIP equal 1) the command is ignored and will not have any effects on the current cycle.

Figure 23. Release Power-Down Or High Performance Mode Sequence Diagram

cs#—\
0123 456 7 €—tREST —P

T Uy

[€«—— Command —

77 /77T TTTTTITTTTTT

Deep Power-down mode Stand-by mode
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Figure 24. Release Power-Down/Read Device ID Sequence Diagram

01 2 3 456 7 89 29 30 31 32 33 3435 36 37 38
SCLK B N |
<«—— Command 3 Dummy Bytes <€ tres2
st // ABH OG-~ XXXV LLLL1 1111/ TNV TNV
v Device ID

SO High-Z
7X6X5X4X3X2X1X0

MSB

Deep Power-down Mode [ Stand-by Made

7.20. Read Manufacture ID/ Device ID (REMS) (90H)

The Read Manufacturer/Device ID command is an alternative to the Release from Power-Down / Device ID
command that provides both the JEDEC assigned Manufacturer ID and the specific Device ID.

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

ID will be read first.
Figure 25. Read Manufacture ID/ Device ID Sequence Diagram

CS# _\

012 3 456 7 8 910 28 29 30 31

s l«—— Command 24-bit address ——p|
[/ 90H }e32ED- — XXX - -
SO ngh—Z _

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

SCLK N

U - T T

Manufacturer ID — Device ID —p
S0 - -(7XBX5X4X3X2X1X0X7X6X5X4X3X2X1 X0y — - — -

MSB MSB

i%
I~
S
™~

7.21. Read ldentification (RDID) (9FH)

The Read Identification (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 Identification
execute commands.
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execute commands

Figure 26. Read Identification ID Sequence Diagram

CS# _\

012 3 456 7 8 910 111213 14 15

e Jiudiudrpguiiiuyte -

si [//])

9FH

/L1111

l«—— Command——pf

MSB

<€«— Manufacturer ID —
TXB6X5X4X3X2X1X0

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

RN R R AN —
/1111

/L1

JDID15-JDID8

XEXEXAXEX2XIXO-

Memory Type __yple—

Capacity — >

MSB JDID7-JDIDO

7.22. High Performance Mode (HPM) (A3H)

The High Performance Mode (HPM) command must be executed prior to Dual or Quad I/O commands when

operating at high frequencies (see fr and fc1 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.

Figure 27. High Performance Mode Sequence Diagram

CS# _\

/

SCLK :I_

——C

0123 456 789

ommand

S/

A3H

SO

MSB

29 30 31

__ Uy

3 Dummy Bytes —» tuem

—— XXX/

N

\ 4

>

High Performance Mode

7.23. Continuous Read Mode Reset (CRMR) (FFH)

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

command overhead. By setting the (M7-0) to AXH, the next Dual/Quad 1/O Fast Read operations do not require the

BBH/EBH/E7H command code.

Because the GD25Q64B has no hardware reset pin, so if Continuous Read Mode bits are set to “AXH”, the

GD25Q64B will not recognize any standard SPI commands. So Continuous Read Mode Reset command will release the

Continuous Read Mode from the “AXH” state and allow standard SPI command to be recognized. The command sequence

is show in Figure28.
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Figure 28. Continuous Read Mode Reset Sequence Diagram

Mode Bit Reset for Quad/Dual I/O
CS#

01 2 3 45 6 7

SCLK

siioo) /777X FFH X[/
sowony  ////X Don't Care X[/
we#(i02) /77X Don't Care X/ //
HoLo#(103) ////X Don't Care X///

7.24. Program/Erase Suspend (PES) (75H)

The Program/Erase Suspend command “75H”, allows the system to interrupt a page program or sector/block erase
operation and then read data from any other sector or block. The Write Status Register command (01H) and Erase
Security Registers (44H, 42H) and Erase commands (20H, 52H, D8H, C7H, 60H) and Page Program command are not
allowed during Program/Erase suspend. Program/Erase Suspend is valid only during the page program or sector/block
erase operation. A maximum of time of “tsus” (See AC Characteristics) is required to suspend the program/erase
operation.

The Program/Erase Suspend command will be accepted by the device only if the SUS bit in the Status Register
equal to 0 and WIP bit equal to 1 while a Page Program or a Sector or Block Erase operation is on-going. If the SUS bit
equal to 1 or WIP bit equal to 0, the Suspend command will be ignored by the device. The WIP bit will be cleared form 1 to
0 within “tsus” and the SUS bit will be set from 0 to 1 immediately after Program/Erase Suspend. A power-off during the
suspend period will reset the device and release the suspend state. The command sequence is show in Figure29.

Figure 29. Program/Erase Suspend Sequence Diagram

CS#

01 2 3 4 5 6 7 [« tSUS -

—
S Uy

[ €—— Command —»|

77 N

High-Z
e '9

EEEEEEEE—
Accept read command

7.25. 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 bit
equal to 1 and the WIP bit equal to 0. After issued the SUS 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 ignored unless a Program/Erase Suspend

is active. The command sequence is show in Figure30.
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Figure 30. Program/Erase Resume Sequence Diagram

CS#

01 2 3 456 7

—
s nnhni

|€«—— Command —|

77 W77

>
SO Resume Erase/Program

»

7.26. Erase Security Registers (44H)
The GD25Q64B provides four 256-byte Security Registers which can be erased and programmed individually.

These registers may be used by the system manufacturers to store security and other important information separately
from the main memory array.

The Erase Security Registers command is similar to Sector/Block Erase command. A Write Enable (WREN)
command must previously have been executed to set the Write Enable Latch (WEL) bit.

The Erase Security Registers command sequence: CS# goes low - sending Erase Security Registers command >
CS# goes high. The command sequence is shown in Figure31. CS# must be driven high after the eighth bit of the
command code has been latched in, otherwise the Erase Security Registers command is not executed. As soon as CS# is
driven high, the self-timed Erase Security Registers cycle (whose duration is tsg) is initiated. While the Erase Security
Registers cycle is in progress, the Status Register may be read to check the value of the Write In Progress (WIP) bit. The
Write In Progress (WIP) bit is 1 during the self-timed Erase Security Registers cycle, and is 0 when it is completed. At some
unspecified time before the cycle is completed, the Write Enable Latch (WEL) bit is reset. The Security Registers Lock Bit
(LB) in the Status Register can be used to OTP protect the security registers. Once the LB bit is set to 1, the Security
Registers will be permanently locked; the Erase Security Registers command will be ignored.

Address A23-A16 A15-A10 A9-A0
Security Registers 00000000 000000 Don’t Care

Figure 31. Erase Security Registers command Sequence Diagram

Cs# _\ /—

0123 456 7 89 29 30 31
T
«—— Command

0 1
st /// 44H

24 Bits Address —»|

—— XXX/

MSB

7.27. Program Security Registers (42H)

The Program Security Registers command is similar to the Page Program command. It allows from 1 to 256 bytes
Security Registers data to be programmed. A Write Enable (WREN) command must previously have been executed to set
the Write Enable Latch (WEL) bit before sending the Program Security Registers command. The Program Security
Registers command is entered by driving CS# Low, followed by the command code (42H), three address bytes and at least
one data byte on SI. As soon as CS# is driven high, the self-timed Program Security Registers cycle (whose duration is tpp)
is initiated. While the Program Security Registers cycle is in progress, the Status Register may be read to check the value
of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 during the self-timed Program Security Registers
cycle, and is 0 when it is completed. At some unspecified time before the cycle is completed, the Write Enable Latch (WEL)

bit is reset.

~1 AN

=l NN\

TECHNOLOGY Rev.1.1

44 - 30



GD25Q64BxIGx Uniform sector dual and quad serial flash

If the Security Registers Lock Bit (LB) is set to 1, the Security Registers will be permanently locked. Program

Security Registers command will be ignored.

Address A23-A16 A15-A8 AT-A0
Security Registers 0 00H 00H Byte Address
Security Registers 1 00H 01H Byte Address
Security Registers 2 00H 02H Byte Address
Security Registers 3 00H 03H Byte Address

Figure 32. Program Security Registers command Sequence Diagram

CS# _\

01 23 456 7 8 910 28 29 30 31 32 33 34 35 36 37 38 39
s l«—— Command 24-bit address Data Byte 1 —>|
[// 42H &2 O 90090000000
MSB

MSB —
N
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 S §

s _[TUUHUTUUHIUUUUUUT oyt

CS# -

2074
2075
2076
2077
2078
2079

|<— Data Byte 2 «—— Data Byte 3 Data Byte 25
s oeeoeooeeoeoo eeoeooull
MSB MSB MSB

7.28. Read Security Registers (48H)

The Read Security Registers command is similar to Fast Read command. The command is followed by a 3-byte
address (A23-A0) and a dummy byte, each bit being latched-in during the rising edge of SCLK. Then the memory content,
at that address, is shifted out on SO, each bit being shifted out, at a Max frequency fc, during the falling edge of SCLK. The
first byte addressed can be at any location. The address is automatically incremented to the next higher address after each
byte of data is shifted out. Once the A9-AQ0 address reaches the last byte of the register (Byte 3FFH), it will reset to 000H,
the command is completed by driving CS# high.

Address A23-A16 A15-A10 A9-A0
Security Registers 00000000 000000 Address

Figure 33. Read Security Registers command Sequence Diagram

CS# _\

01 23 456 7 8 910 28 29 30 31

s l«—— Command 24-bit address — |
[/ 48H — XXy - -
SO ngh-Z o

CS# --

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

w  TUUUHHUUN U U U
> Dummy Byte —PA ﬂ_ﬂ:
S 6@669900 L1111 T

v Data Out1 y Data Out2
so 7XEXBEX4X3X2X1TX0XTX6X5)
—1 AN MSB MSB
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8. ELECTRICAL CHARACTERISTICS

8.1. POWER-ON TIMING

A
Vee(max) | _ _ _ _
| Program, Erase and Write command are ignored N
«—Chip Selection is not allowed ;/‘
Veemin) L — — — e o __ R
Reset "~ Read command | Device is fully
ese is allowed accessible
State
Vwi S S 1t
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 1 2.5 \%

8.2. INITIAL DELIVERY STATE

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

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

8.3. DATA RETENTION AND ENDURANCE

Parameter Test Condition Min Units
150C 10 Years
Minimum Pattern Data Retention Time
125C 20 Years
Erase/Program Endurance -40to 85°C 100K Cycles
8.4. LATCH UP CHARACTERISTICS
Parameter Min Max
Input Voltage Respect To VSS On I/O Pins -1.0V VCC+1.0V
VCC Current -100mA 100mA
1 AN
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8.5. ABSOLUTE MAXIMUM RATINGS

Parameter Value Unit
Ambient Operating Temperature -40 to 85 [
Storage Temperature -65 to 150 C
Output Short Circuit Current 200 mA
Applied Input/Output Voltage -0.5t04.0 \%
VCC -0.5t04.0 \Y
Input timing reference level Output timing reference level
0.8vCC 07VCC
>< AC Measurement Level 0.5vCC
0.2VCC 0.3vCC
Note: Input pulse rise and fall time are<5ns

8.6. CAPACITANCE MEASUREMENT CONDITIONS

Symbol Parameter Min Typ Max Unit Conditions
CIN Input Capacitance 6 pF VIN=0V
couTt Output Capacitance 8 pF VOUT=0V
CL Load Capacitance 30 pF

Input Rise And Fall time | | 5 ns
Input Pulse Voltage 0.2vVCC to 0.8vVCC \Y,
Input Timing Reference Voltage 0.3VCC to 0.7vVCC \Y,
Output Timing Reference Voltage 0.5vVCC \%

Figure 34. Input Test Waveform and Measurement Level

Maximum Negative Overshoot Waveform Maximum Positive Overshoot Waveform
20ns 20ns
< » < » 20ns
Vss A ~— < »
Vee +2.0V
Vss-2.0V
20ns Vee «—> “«—>
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GD25R64B¢el@¥ Uniform sector dual and quad serial flash

Dual and Quad Serial Elash GD25Q64B
8.7. DC CHARACTERISTIC
(T=-40C~85C, VCC=2.7~3.6V)
Symbol Parameter Test Condition Min. Typ Max. Unit.
I Input Leakage Current +2 WA
Lo Output Leakage Current 12 WA
lcc Standby Current CS#=VCC, 1 5 MA
Vin=VCC or VSS
lcco Deep Power-Down Current | CS#=VCC, 1 5 MA
Vin=VCC or VSS
CLK=0.1VCC/0.9vCC
at 120MHz, 15 20 mA
Q=0Open(*1 I/0)
lccs Operating Current (Read)
CLK=0.1VCC/0.9vCC
at 80MHz, 13 18 mA
Q=0pen(*1,2,*4 1/0O)
lcca Operating Current (PP) CS#=VCC 10 mA
lces Operating Current(WRSR) CS#=VCC 10 mA
Iccs Operating Current (SE) CS#=VCC 10 mA
lccr Operating Current (BE) CS#=VCC 10 mA
lccs High Performance Current 600 800 uA
Vi Input Low Voltage -0.5 0.2vCC \Y
ViH Input High Voltage 0.7vCC VCC+0.4 \Y
VoL Output Low Voltage loL =1.6mA 0.4 \Y,
VoH Output High Voltage lon =-100pA VCC-0.2 \Y
I~ AN
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GD235Q684Bx1GX Uniform sector dual and quad serial flash

N

8.8. AC CHARACTERISTICS

(T=-40°C~85°C, VCC=2.7~3.6V, CL=30pf)

Symbol Parameter Min. Typ. Max. Unit.
% Serial Clock Frequency For: FAST_READ(0BH), e, 120 MHz
Dual Output(3BH)
Serial Clock Frequency For: Dual I/O(BBH),
fci Quad I/O(EBH), Quad Output(6BH) (Dual I/O & Quad I/O DC. 80 120 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. 80 MHz
Performance Mode)
fr Serial Clock Frequency For: Read(03H) DC. 80 MHz
tewn Serial Clock High Time 4 ns
tew Serial Clock Low Time 4 ns
teien Serial Clock Rise Time (Slew Rate) 0.2 V/ns
tcHeL Serial Clock Fall Time (Slew Rate) 0.2 V/ns
tsicH CS# Active Setup Time 5 ns
tcHsH CS# Active Hold Time 5 ns
tsHeH CS# Not Active Setup Time 5 ns
teHsL CS# Not Active Hold Time 5 ns
tsHsL CS# High Time (read/write) 20 ns
tshaz Output Disable Time 6 ns
teLax Output Hold Time 0 ns
toven Data In Setup Time 2 ns
tcHDX Data In Hold Time 2 ns
tHLcH Hold# Low Setup Time (relative to Clock) 5 ns
tHHCH Hold# High Setup Time (relative to Clock) 5 ns
teHHL Hold# High Hold Time (relative to Clock) 5 ns
teHHH Hold# Low Hold Time (relative to Clock) 5 ns
tHLaz Hold# Low To High-Z Output 6 ns
tHHax Hold# Low To Low-Z Output 6 ns
tcLav Clock Low To Output Valid 7 ns
twhsL Write Protect Setup Time Before CS# Low 20 ns
tsHwL Write Protect Hold Time After CS# High 100 ns
top CS# High To Deep Power-Down Mode 0.1 us
CS# High To Standby Mode Without Electronic Signature
trest Read 0.1 us
CS# High To Standby Mode With Electronic Signature
tres2 Read 0.1 us
tHPM CS# High To High Performance Mode 0.2 us
o1 AN
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GD253Q84 B WG, Uniform sector dual and quad serial flash

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 100 300 ms
tee Block Erase Time(32K Bytes/64K Bytes) 0.2/0.4 11.2 s
tce Chip Erase Time(GD25Q64B) 30 60 s
Figure 35. Serial Input Timing
€«— tSHSL
CS# —
tCHSL, ©oltsLCH o
DaVaWawa
SCLK \_
tDVCH €
tCHDX
S| MSB W\ VAN
SO HIgh-Z o
Figure 36. Output Timing
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Least significant address bit (LIB) in
Figure 37. Hold Timing
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GD29%eB3N Uniform sector dual and quad serial flash
Dual and Quad Serial Flash GD25Q64B

9. ORDERING INFORMATION

GD XX XXX XXXXX
—|; Packing Type

T or no mark:Tube
Y:Tray
R:Tape & Reel

— Green Code
G:Pb Free & Halogen Free Green Package

Temperature Range
I:Industrial(-40°C to +85C)

Package Type

F: SOP16 300mil

P: DIP8 300mil

S: SOP8 208mil

V: TSOP8 208mil
W: WSONS8 (6*5mm)
Y: WSONS (8*6mm)
Z:TFBGA24

Generation
B: B Version

Density
64:64Mb

Series
Q:3V, 4KB Uniform Sector, Quad I/O

Product Family
25:Serial Flash

NOTE:
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G D28 @634 Uniform sector dual and quad serial flash

Dual and Quad Serial Flash GD25Q64B
10.PACKAGE INFORMATION
10.1. Package SOP8 208MIL
8 5 > ¢
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Dimensions
Symbol
A A1 A2 b C D E E1 e L L1 S 9
Unit
Min 0.05 1.70 0.31 0.18 5.13 7.70 5.18 0.50 1.21 0.62 0
mm | Nom 0.15 1.80 0.41 0.21 5.23 7.90 5.28 1.27 | 0.67 1.31 0.74 5
Max | 2.16 | 0.25 1.91 0.51 025 |533 |8.10 | 5.38 0.85 1.41 0.88 |8
Min 0.002 | 0.067 | 0.012 | 0.007 | 0.202 | 0.303 | 0.204 0.020 | 0.048 | 0.024 | O
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 0.033 | 0.056 | 0.035 | 8
Note:Both package length and width do not include mold flash.
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4 R
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DETAIL F ~ -"/ ] | 5
T i E/2
+—H— B —t—-—— —|» ————— —_ E
|
"y, 1 I 4
o
TOP VIEW
l I | I
_I_ Az 'r T |!| ! |!| T ‘I
it I i 1 O i
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_— __ PLANE
SIDE WIEW
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SECTION G—G 4’:‘%“ T
SCALE: 100/ \
GAL Jl."E PLANE — L —
DETAL F
ROTATED 90° CCW
SCALE: 20/1
Dimensions
Symbol
A A1 A2 b D E E1 e L L1 C 9
Unit
Min - 0.05 | 075 | 0.35 | 518 | 7.70 | 5.18 - 0.50 0.09 | 0°
mm | Nom - 0.10 0.80 0.42 5.28 7.90 5.28 1.27BSC 0.65 1.31REF - -
Max | 1.00 | 0.15 | 0.85 | 048 | 538 | 8.10 | 5.38 - 0.80 0.2 10°
Min - 0.002 | 0.030 | 0.014 | 0.204 | 0.303 | 0.204 - 0.020 0.004 | 0°
Inch | Nom - 0.004 | 0.031 | 0.017 | 0.206 | 0.311 | 0.206 | 0.050BSC | 0.026 | 0.052REF 0 -
Max | 0.04 | 0.006 | 0.033 | 0.019 | 0.210 | 0.319 | 0.210 - 0.031 0.008 | 10°
Note:Both package length and width do not include mold flash.
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GD25QR64B3d ¥ Uniform sector dual and quad serial flash

Dual and Quad Serial Flash — GN250Q64B
10.3. Package DIP8 300MIL
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Dimensions
Symbol
A1 A2 b b1 C D E E1 e eB L S
Unit
Min 0.38 3.00 1.27 0.38 0.20 9.05 7.62 6.12 7.62 3.04 0.50
mm | Nom | 0.72 3.25 1.46 0.46 0.28 9.32 7.94 6.38 2.54 8.49 3.30 0.76
Max | 1.05 3.50 1.65 0.54 0.34 9.59 8.26 6.64 9.35 3.56 1.02
Min 0.015 | 0.118 | 0.05 0.015 | 0.008 | 0.356 | 0.300 | 0.242 0.333 | 0.12 0.02
Inch | Nom | 0.028 | 0.128 | 0.058 | 0.018 | 0.011 | 0.367 | 0.215 | 0.252 0.1 0.345 | 0.13 0.03
Max | 0.041 | 0.138 | 0.065 | 0.021 | 0.014 | 0.378 | 0.366 | 0.262 0.357 | 0.14 0.04
Note:Both package length and width do not include mold flash.
1 AN
L=Ll=IN\
TECHNOLOGY Rev.1.1

44 - 40



GD2564ABxdaX Uniform sector dual and quad serial flash
ial Flash GD25Q64B

10.4. Package WSONS8 (6*5mm)
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Dimensions
Symbol
A A1 A2 b D D1 E E1 e y L
Unit
Min 0.70 0.19 0.35 5.90 3.25 4.90 3.85 0.00 0.50
mm | Nom 0.75 0.22 0.42 6.00 3.37 5.00 3.97 1.27 0.04 0.60
Max 0.80 0.05 0.25 0.48 6.10 3.50 5.10 4.10 0.08 0.75
Min 0.028 0.007 0.014 0.232 0.128 0.193 0.151 0.000 0.020
Inch | Nom 0.030 0.009 0.016 0.236 0.133 0.197 0.156 0.05 0.001 0.024
Max 0.032 0.002 0.010 0.019 0.240 0.138 0.201 0.161 0.003 0.030

Note:Both package length and width do not include mold flash.
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GD258ABad G Uniform sector dual and quad serial flash

Dual and Quad Serial Flash __ GND25064B
10.5. Package WSONS (8*6mm)
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Dimensions
Symbol
A A1 A2 b D D1 E E1 e K L
Unit
Min 0.70 0.35 7.90 3.25 5.90 4.15 0.55
mm | Nom | 0.75 0.20 0.40 8.00 342 6.00 4.22 1.27 1.80 0.60
Max | 0.80 0.05 0.45 8.10 3.50 6.10 4.40 0.65
Min 0.028 0.014 | 0.311 | 0.128 | 0.232 | 0.163 0.022
Inch | Nom | 0.030 0.008 | 0.016 | 0.315 | 0.135 | 0.236 | 0.166 | 0.050 | 0.071 | 0.024
Max | 0.032 | 0.002 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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GD25MA64B¢GX Uniform sector dual and quad serial flash

— Dualand Quad Serial Flash  GD250Q648B
10.6. Package TFBGA-24BALL (6*4 ball array)
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Dimensions
Symbol
A A1 A2 b D D1 E E1 e
Unit
Min 0.25 0.35 5.90 7.90
mm Nom 0.30 0.85 0.40 6.00 3.00 8.00 5.00 1.00
Max 1.20 0.35 0.45 6.10 8.10
Min 0.010 0.014 0.232 0.311
Inch | Nom 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.
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GD258ABad G Uniform sector dual and quad serial flash

Dualand Quad Serial Flash _______________________GD25Q6848B
10.7. Package SOP16 300MIL

15 9 > ¢
__________ x
) N vl —
i i
P
'El 1 E
O P
\ 4___!__: ~ | —— — — —
| _¥ L1
UUUUUUUU __________ Y. Ly
1 ; X
C
e B >
' |
[ L
D D A2 |
) T T __-_-_Y_=¥_-_‘
L Pie->] »ble Al
e 1 or
Dimensions
Symbol
A A1 A2 b C D E E1 e L L1 S 0
Unit
Min | 236 |0.10 |224 |0.36 |0.20 | 10.10 | 10.10 | 742 0.40 | 1.31 0.51 0
mm | Nom | 255 | 020 |234 | 041 0.25 10.30 | 10.35 | 7.52 1.27 | 0.84 144 | 064 |5
Max | 2.75 | 0.30 | 244 | 0.51 0.30 10.50 | 10.60 | 7.60 1.27 157 | 077 |8
Min | 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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