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XTR
Serial NOR Flash Memory

3.3V Multi I/0 with 4KB, 32KB & 64KB Sector/Block Erase

3.3V QUAD IO Serial Flash XT25F08F

B 8M-bit Serial Flash B Allows XIP(execute in place)operation
e 1024K-byte e High speed Read reduce overall XiP instruc-
e 256 bytes per programmable page tion fetch time
Support SFDP & Unique ID Continuous Read With 8/16/32/64-byte Wrap
Standard, Dual, Quad SPI Temperature Range & Moisture Sensitivity
»  Standard SPI: SCLK, CS#, Sl, SO, WP#, Level
HOLD# e Industrial Level Temperature. (-40°C to
*  Dual SPI: SCLK, CS#, 100, 101, WP#, +85°C), MSL3
HOLD# e Industrial Plus Level Temperature. (-40°C to
*  Quad SPI: SCLK, CS#, 100, 101, 102, 103 +105°C), MSL3
B Flexible Architecture *  Industrial Ultra Level Temperature. (-40°C to
e Sector of 4K-byte +125°C), MSL3
*  Block of 32/64K-byte B Power Consumption
B Advanced security Features e 0.3pA typ. Deep Power-Down current
e 3*1024-Byte Security Registers With OTP B Single Power Supply Voltage
Lock e 23~3.6V
Support 128 bits Unique 1D B Endurance and Data Retention
Software/Hardware Write Protection e Minimum 100,000 Program/Erase Cycle
e Write protect all/portion of memory via soft- e 20-year Data Retention typical
ware ®m  High Speed Clock Frequency
e Enable/Disable protection with WP# Pin e 133MHz for fast read with 30pF load
e Top or Bottom Block Protection e Dual I/O Data transfer up to 266Mbit/s
Erase/Program Suspend/Resume e Quad I/O Data transfer up to 532Mbit/s
| Package Options B Program/Erase Speed

e See 1.1 Available Ordering OPN
e All Pb-free packages are compliant RoHS,
Halogen-Free and REACH.

e Page Program time: 0.5ms typical

e Sector Erase time: 55ms typical

*  Block Erase time: 0.15s/0.25s typical
e Chip Erase time: 3s typical

Rev 1.0

Nov/19/2023

Page 2



X3
. 3.3V QUAD 10 Serial Flash XT25F08F

CONTENTS

1. GENERAL DESCRIPTION ...ttt sttt ettt b e bt e ke e bt sb e he e e bt e ebe e bt e mbeen b e et b e st e e nbeenbeanneas 5
1.1. F Y TE o] L @0 T 1o O N OSSR 5
1.2. L@toT T g LTt To ] I I - | s SRR 6
1.3. T L= TSot g ][R 7
1.4. 2] 10Tt S 1T o | -V SO 8

2. MEMORY ORGANIZATION ...ttt r bbbt e e e bbbt bt et e e e e an e b en et e sneeneas 9
3. DEVICE OPERATION ... ootttk et b bbbt bt e e bt b ekt e bt b et et e e e an e b e bt e s 10
3.1. ST Y Fo o LTSS URPUROR 10
3.2. HOBO FUNCLION ...ttt bbbkt h ekt b e bt e bbbt e bt e b e b e ekt en e ebeen e b nns 10
3.3. The Reset Signaling ProtoCol (JEDEC 252) .......cciiiiiiiiieiieeieieeie ettt bbbttt sb e bbb 11

4. DATA PROTECTION ...ttt ettt e bttt e bt ae e he e b e e £he £ eb e ekt 2 a bt ea b e eb b e ebe e et e e ke e beeneesaeesreenbeenis 12
5. STATUS REGISTER ...ttt bttt he e bt e b e e s bt ek b e eh b e e b e e e b e e ke e sb e e aeeebe e ebe e bt anbeanbeneee e 14
6. COMMANNDS DESCRIPTION. ...ttt ettt ekttt e b e e s be e s be e be e e e e ae e s ae e sbe e ebeenbeanbeanneneee e 17
6.1. =0 IS (=T oo SRR 19
6.1.1. Read Status Register (05H 0OF 35H OF 15H) .....ccviiiieiisi e e nre e eneas 19
6.1.2.  Write Status Register (O1H OF 31H OF L1H) ...uvoiiiie ettt e sre e eneas 20
6.1.3. Read Manufacture ID/ DeViCe ID (Q0H) .....ccveiiiee st sie sttt st e et e e re e na e e e e e snesreaneeneas 21
B.1.4.  REAA SFDP (BAH) ..o eoeeeeeoeeee oo e e e e e e e s e e e e ee e e ee e e e s ee e s ee e ee e e ee e ee e 22
6.1.5.  REAA UNIQUE ID (ABH)... .ottt bttt e b e b e bt bt b e et e h e et et et sbesbesbeeneas 23
6.1.6. Read 1dentifiCation (IFH) . ..o i bbb bbbt bt sa e b eneas 24

6.2. AATTAY AACCESS. ..ttt tee ettt ettt ekttt et e bt ekt eeh e s bt e sbe e ke e s et oA e e 4 He £ ob £ £ bt 2 A b e e R b £ ebH £ eE £ £ A E £ 2R e e Ee e RE e e R e e AR e e eRe e been bt en b e eb b e nbeenbeenbeenre s 25
oI [ 5 ¢ P U =T Lo (0] OSSP SUSOUUUTUPRPRURN 25
6.2.2. FASEREAA (OBH) ... .ottt ettt bt bt e bbbt b e Re e R e e b e b e bt Rt b e Rt e Rb e e et et sheebenaeeneas 25
6.2.3.  Dual Output Fast REAA (BBH) ..ottt bbbt b et se et et et b sbesneeneas 26
6.2.4.  Dual 1/O Fast REAA (BBH) ........ccueiiieiiiitiieit et st st te s ettt st te e e e e et e aesresreanaenaesaenseseennenrenneeneas 27
6.2.5.  Quad Output Fast REAA (BBH) .........cccciiiiiiiieieieee e st e st e et re e e e et e eesresre s e esae e eseseesaenrenneeneas 29
6.2.6. Quad I/O Fast REAU (EBH) .....cvcieiiie it sttt st st n e et e aeeneereanaenee e e e stesnenrenneeneas 30
T B o To Tl o (oo T U I (024 ) SRS 32
6.2.8.  QuAd Page Program (B2H) .......cucieiiieieiisie st etee e ese st sttt ettt ettt te e renr e neent e e e a e nenaenrenneeneas 33
T TS T (o] g LT 240 SRS 34
6.2.10.  32KB BIOCK EFASE (52H) ... uiitieiiieiie ittt sttt ettt b et ee e b e b bt bt et e Rt e s et et nhe b neeneas 34
6.2.11.  B4KB BIOCK EFaSe (D8H) ......cueiiiiiitiitiiieiiteiie ettt ettt b et e e b e be bt et e et e st e e e be st sbesbeaneaneas 35
6.2.12.  Chip Erase (B0H OF C7H)......eiiiiiieitesieeeitt ettt sttt b e be bt st e et e e e s b e bt sbe b e e bt ese e s et e sbesaesbeaneaneas 35

6.3. DEVICE OPEIALIONS ...ttt sttt h ettt e e bbbt b e e hees e e b e b e ebe e bt eE £ e Rt e R e e e e b e beebeebeebeeb e e e e benbesbeebenneaneas 36
6.3.1. Enable Reset (66H) and RESEL (FTH) .....ouiiiiiiiiiiie ettt b sae st eneas 36
LT 2 VLV 1 (Y0 = -] N (01 SRS 36
6.3.3.  Write Enable for Volatile Status REGIStEr (5OH) .......cceiviivieeiiiee e aneeneas 37
LTI YV 1 (Y I 1= o (= (0 SRS 37

Rev 1.0 Nov/19/2023 Page 3



X3
. 3.3V QUAD 10 Serial Flash XT25F08F

6.3.5.  Program/Erase SUSPENG (T5H) ......oiiiiiiiiiiii ettt bbbttt b et b e bt et e st et et et saesbesreeneas 38
6.3.6.  Program/Erase RESUME (TAH) ..ottt ettt bbbt e e et e b e bt b e e bt e he e s et e b saesbesbeaneas 38
6.3.7. St BUISEWItN WD (T7H) ..ottt bbb bbbt b et e bt e e et et saesbeebeeneas 39
6.3.8.  Deep POWEI-DOWN (BIH) . ..ui ittt sttt st st se s e e et e tesaesteeneenae e eneentesnenrenneeneas 40
6.3.9. Release From Deep POWEr-DOWN (ABH) ....ocvoiiiie sttt nne e eneas 41

6.4. One-Time Programmable (OTP) OPEratiONS.......c.ccveieriirereieeeeieesieseesteseessessesseesseseessessessessessesseessessessessessessessennes 42
6.4.1.  Erase SECUILY REGISEN (A4H) ... ...ciiieii ittt ettt e e et e te s aestesseeneeeeneeneesaesrenneeneas 42
6.4.2.  Program SeCUrity REGISIEN (A2H) .....cceiiiiieiieiei ettt e et et reere e e enee e et e seesaenreaneeneas 43
6.4.3.  Read SECUrity REGISIEN (ABH)......uciiieii it et ese st sttt e et s re st e e s e e s e se et e tesaeereaseenaeseenseneesaenrenneeneas 44

7. ELECTRICAL CHARACTERISTICS. ...ttt ettt bt e et ee e e nbe e 45
7.1. oY= o T I 0T [ OO PUROR 45
7.2. INTEIAL DEIIVEIY SEALE.......oei ittt bttt ettt b e b e bt bt bt e b e e st e a b e b e e b e e b e e be e b e e seenbeseesbenbesbesbeene e 45
7.3. ADSOIULE MAXIMUM REEINGS ...ttt ettt bttt b et e e b sb e b e bt e b e e ne et e neesbesbesbesbeene e 46
7.4. Capacitance MeasuremMent CONTITION ..........oieiiiii e bbbttt e bbb bbb e e e e s 47
7.5. DC CNAIACTEIISTICS ...ttt ettt ettt ettt h bbbt bbbtk e Rkt e bt b e bbbt e bt ekt e b e e e bt e b e ebeen e b e nnes 48
7.8, AC CRATACTEIISHICS . v..vvvviiireiie sttt r Rt R bt E bt r et r et n et r e ens 49

8. ORDERING INFORMATION ..ottt sh bbbt e e sr ekt b e b e e e b nn b b eneens 56
9. PACKAGE INFORMATION ..ottt bbbt b e bbbt bt e e e b e bbb e s 57
9.1. e To] s T IR @ ] Y0 o T S 57
9.2. Package SOP8 150mMil FOr SPECIAI OFUEN .......ccviviieeeiee st e st ee ettt te et e besaeere e e e e seestenrenneareenes 58
9.3. 1o T IR @ ] o 2 0 o T T 59
94. PaCKage DN 2X3X0.AMIM ... ittt sttt ettt b e s a ekt be bt e s b e seesbesbe e bt eb e e Rt en b e b e ebeebeebeebeemeenbesbesbesbesbeabeanes 60
10. REVISION HISTORY ettt ettt etttk b e bt bttt h e e b e e £ he e e b e ekt e a bt eh b e eb b e ebe e ekt e ke e beennesaeesreesbeenis 61

Rev 1.0 Nov/19/2023 Page 4



X3
. 3.3V QUAD 10 Serial Flash XT25F08F

1. GENERAL DESCRIPTION

The XT25F08F (8M-bit) Serial flash supports the standard Serial Peripheral Interface (SPI), and supports the Du-
al/Quad SPI: Serial Clock, Chip Select, Serial Data 1/00 (SI), 1/01 (SO), 1/02 (WP#), and 1/03 (HOLD#).

1.1. Available Ordering OPN

OPN Temperature Package Type Package Carrier
XT25F08FSOIGU -40°C to +85°C SOP8 150mil Tube
XT25F08FSOIGT -40°C to +85°C SOP8 150mil Tape & Reel
XT25F08FSOHGU -40°C to +105°C SOP8 150mil Tube
XT25F08FSOUGU -40°C to +125°C SOP8 150mil Tube
XT25F08FSSIGU -40°C to +85°C SOP8 208mil Tube
XT25F08FSSIGT -40°C to +85°C SOP8 208mil Tape & Reel
XT25F08FDTIGT -40°C to +85°C DFN8 2x3x0.4mm Tape & Reel
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1.2. Connection Diagram

O
CS#| 1 8 |VCC
SO(101) | 2 7 | HOLD#(103)
Top View
WP#(IOZ)l 3 6 | SCLK
VSS| 4 5 |SI(IOO)
8-pin SOP
@)
CS#| 1 | L_8|vcc
so(on[z_] [ JHoLDp#(103)
Top View
WP#(102)} 3 | [6]scLk
VSS| 4 | | 5 |SI(100)
8-pin DFN
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1.3. Pin Description

Pin Name 1/0 Description
CS# | Chip Select Input
SO (101) 110 Data Output (Data Input Output 1)
WP# (102) 110 Write Protect Input (Data Input Output 2)
VSS Ground
S1(100) 110 Data Input (Data Input Output 0)
SCLK | Serial Clock Input
HOLD# (103) 110 Hold Input (Data Input Output 3)
VCC Power Supply

Notes:
1. 100 and 101 are used for Standard and Dual SPI instructions
2. 100 - 103 are used for Quad SPI instructions, WP# & HOLD# functions are only available for Standard/Dual SPI.
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1.4. Block Diagram

Write
WP#(102) < > Control
Logic
A4
P Status -
> Register % A
3§
HOLD#(103) «——> | High Voltage . g ) Flash
SPI "I Generators i g % Memory
@
SCLK—— | Coménand 23
| Page Address =<
csp ——» CLO ntrol "| Latch/Counter
ogic 5
SI(100)«—> ) N Column Decode And
h " 256-Byte Page Buffer
SO(I01)«—> I
Byte Address
Latch/Counter
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3.3V QUAD IO Serial Flash XT25F08F
2. MEMORY ORGANIZATION
Uniform Block / Sector Architecture
Block(64K-Byte) Block(32K-Byte) Sector(4K-Byte) Address Range
255 OFFO00H OFFFFFH
X (N
15 248 OF8000H OF8FFFH
247 OF7000H OF7FFFH
L
240 OFO000H OFOFFFH
239 OEFO00H OEFFFFH
2 0L
1 232 0E8000H OE8FFFH
231 0E7000H OE7FFFH
28
224 0E0000H OEQOFFFH
31 01FO00H 01FFFFH
3
L 24 018000H 018FFFH
23 017000H 017FFFH
2
16 010000H 010FFFH
15 00FO00H 00FFFFH
r
0 8 008000H 008FFFH
7 007000H 007FFFH
o
0 000000H 000FFFH
Revio  Nowoo  Pagee
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3. DEVICE OPERATION
3.1. SPI Mode

Standard SPI

The device 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 device supports Dual SPI operation when using the “Dual Output Fast Read” and “Dual 1/O Fast Read” (3BH and
BBH) commands. These commands allow data to be transferred to or from the device at two times the rate of the standard
SPI. When using the Dual SPI command the SI and SO pins become bidirectional 1/0 pins: 100 and 101.

Quad SPI

The device supports Quad SPI operation when using the “Quad Output Fast Read”, “Quad I/O Fast Read” (6BH, EBH)
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 Sl and SO pins become bidirectional 1/O 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.

3.2. Hold Function

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

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

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

Hold Condition

CS# \
SCLK

| |

| |

HOLDE — | —Li—‘ :
|

i€ HOLD ™ (€ HOLD ¥
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3.3. The Reset Signaling Protocol (JEDEC 252)

The protocol consists of two phases: reset request, and completion (a device internal reset).

Reset Request

1. CS# is driven active low to select the device Not!

2. Clock (SCLK) remains stable in either a high or low state No®¢2

3.S1/100 is driven low by the bus master, simultaneously with CS# going active low No©3
4, CS# is driven inactive Noe4

Repeat the steps 1-4 each time alternating the state of SI No¢5

Note:

1. This powers up the device.

2. This prevents any confusion with a command, as no command bits are transferred (clocked).

3. No SPI bus slave drives Sl during CS# low before a transition of SCLK, i.e., slave streaming output active is not al-
lowed until after the first edge of SCLK.

4.  The slave captures the state of Sl on the rising edge of CS#.

5. Slis low on the first CS#, high on the second, low on the third, high on the fourth (This provides a 5h pattern, to differ-
entiate it from random noise).

Reset Completion
After the fourth CS# pulse, the slave triggers its internal reset.

Timing Diagram and Timing Parameters

Reset Signaling Protocol

sl s § § § //
e\ / \_/ _/ _/ 7
Mode 3 i i i i //
SCLK o0 1 1 1 /!
i i i : 1/
st J/\ / \ / N
o High-z ‘ /// /
‘— 200us ——|
Internal Reset 1 i —
evice 1S
\ﬁ/L / Ready
Symbol Parameter Min Typ Max Unit.
tCSL CS# Low Time 500 ns
tCSH CS# High Time 500 ns
Setup Time 5 ns
Hold Time 5 ns
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4. DATAPROTECTION

The device provides the following data protection methods:
B Write Enable (WREN) command: The WREN command sets the Write Enable Latch (WEL) bit. The WEL bit will
return to reset by the following situation:
*Power-Up / Software Reset (66H+99H)
*Write Disable (WRDI)
*Write Status Register (WRSR)
*Page Program (PP)
*Sector Erase (SE) / Block Erase (BE) / Chip Erase (CE)
*Erase Security Register / Program Security Register
B Software Protection Mode: The Block Protect (BP4, BP3, BP2, BP1, BPO0) bits and CMP bit define the section of
the memory array that can be read but cannot be changed.
B Hardware Protection Mode: WP# goes low to prevent writing status register.
B Deep Power-Down Mode: In Deep Power-Down Mode, all commands are ignored except the Release from Deep
Power-Down Mode command (ABH) and software reset (66H+99H).

Table 1. XT25F08F 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 15 OFO000H-OFFFFFH 64KB Upper 1/16
0 0 0 1 0 14to 15 OEOOOOH-OFFFFFH 128KB Upper 1/8
0 0 0 1 1 12to 15 0CO000H-0FFFFFH 256KB Upper 1/4
0 0 1 0 0 81to 15 080000H-0OFFFFFH 512KB Upper 1/2
0 1 0 0 1 0 000000H-00FFFFH 64KB Lower 1/16
0 1 0 1 0 Otol 000000H-01FFFFH 128KB Lower 1/8
0 1 0 1 1 0to3 000000H-03FFFFH 256KB Lower 1/4
0 1 1 0 0 Oto7 000000H-07FFFFH 512KB Lower 1/2
0 X 1 0 1 Oto15 000000H-OFFFFFH 1MB ALL
X X 1 1 X 0to 15 000000H-0FFFFFH 1MB ALL
1 0 0 0 1 15 OFFO00H-OFFFFFH 4KB Top Block
1 0 0 1 0 15 OFEOOOH-OFFFFFH 8KB Top Block
1 0 0 1 1 15 OFCO000H-OFFFFFH 16KB Top Block
1 0 1 0 X 15 OF8000H-0FFFFFH 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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Table 2. XT25F08F Protected area size (CMP=1)

Status Register Content Memory Content

BP4 BP3 BP2 BP1 BPO Blocks Addresses Density Portion
X X 0 0 0 Oto15 000000H-OFFFFFH 1M ALL
0 0 0 0 1 Oto14 000000H-OEFFFFH 960KB Lower 15/16
0 0 0 1 0 0to13 000000H-0DFFFFH 896KB Lower 17/8
0 0 0 1 1 Oto1ll 000000H-0BFFFFH 768KB Lower 3/4
0 0 1 0 0 Oto7 000000H-07FFFFH 512KB Lower 1/2
0 1 0 0 1 1to 15 010000H-0FFFFFH 960KB Upper 15/16
0 1 0 1 0 2t015 020000H-0FFFFFH 896KB Upper 7/8
0 1 0 1 1 4to15 040000H-0FFFFFH 768KB Upper 3/4
0 1 1 0 0 81015 080000H-0FFFFFH 512KB Upper 1/2
0 X 1 0 1 NONE NONE NONE NONE
X X 1 1 X NONE NONE NONE NONE
1 0 0 0 1 0to 15 000000H-OFEFFFH 1020KB L - 255/256
1 0 0 1 0 Oto15 000000H-OFDFFFH 1016KB L -127/128
1 0 0 1 1 Oto15 000000H-OFBFFFH 1008KB L - 63/64
1 0 1 0 X 0to15 000000H-0F7FFFH 992KB L - 31/32
1 1 0 0 1 0to 15 001000H-0FFFFFH 1020KB U - 255/156
1 1 0 1 0 0to 15 002000H-0FFFFFH 1016KB U -127/128
1 1 0 1 1 Oto15 004000H-0FFFFFH 1008KB U - 63/64
1 1 1 0 X 0to 15 008000H-0FFFFFH 992KB U -31/32
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5. STATUSREGISTER

Status Register-1

S7 S6 S5 S4 S3 S2 S1 SO
SRPO BP4 BP3 BP2 BP1 BPO WEL WIP
Status Register | Block Protect | Block Protect | Block Protect | Block Protect | Block Protect | Write Enable | Erase/Write In

Protection bit bit bit bit bit bit Latch Progress
. . . . . . Volatile Volatile
Non-volatile | Non-volatile | Non-volatile | Non-volatile | Non-volatile | Non-volatile
Read Only Read Only
Status Register-2
S15 S14 S13 S12 S11 S10 S9 S8
Sus1 CMP LB3 LB2 LB1 SuUS2 QE SRP1
Security Security Security .
Complement . . . Program Status Register
Erase Suspend . Register Lock | Register Lock | Register Lock Quad Enable . .
Protect bit . . . Suspend Protection bit
bit bit bit
Volatile Non-volatile Non-volatile | Non-volatile | Non-volatile Volatile Non-volatile | Non-volatile
Read Only Writable (OTP)|Writable (OTP)|Writable (OTP)| Read Only
Status Register-3
S23 S22 s21 S20 S19 S18 S17 S16
Reserved Reserved Reserved Reserved Reserved Reserved Reserved DC
Dummy
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Configuration
bit
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Non-volatile

Note: For the initial delivery state, all Status Register bits are 0.

WIP

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

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

The Block Protect (BP4, BP3, BP2, BP1, BPO) bits are non-volatile. They define the size of the area to be software pro-
tected against Program and Erase commands. These bits are written with the Write Status Register (WRSR) command.
When the Block Protect (BP4, BP3, BP2, BP1, BPO0) bits are set to 1, the relevant memory area (as defined in Table 1 & 2)
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becomes protected against Page Program (PP), Sector Erase (SE) and Block Erase (BE) commands. The Block Protect (BP4,
BP3, BP2, BP1, BPO0) 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, BPO0) bits are 0 and CMP=0 or the Block Protect (BP2, BP1, BP0) bits
are 1 and CMP=L1.

SRP1, SRPO

The Status Register Protect (SRP1 and SRPO) bits are non-volatile Read/Write bits in the status register. The SRP bits
control the type of write protection: software protection, hardware protection, power supply lock-down or one-time pro-
grammable protection.

SRP1 SRPO WP# Status Register Description
The Status Register can be written to after a Write Enable command,
0 0 X Software Protected
WEL=1. (Default)
0 1 0 Hardware Protected WP#=0, the Status Register locked and cannot be written to.
WP#=1, the Status Register is unlocked and can be written to after a
0 1 1 Hardware Unprotected .
Write Enable command, WEL=1.
Status Register is protected and cannot be written to again until the
1 0 X Power Supply Lock-Down
next Power-Down, Power-Up cycle. Note 1
1 1 X One-Time Program Nete2 Status Register is protected and cannot be written to.

Note:
1. When SRP1, SRPO= (1, 0), a Power-Down, Power-Up cycle will change SRP1, SRPO to (0, 0) state.
2. This feature is available on special order. Please contact XTX for details.

QE

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.

SUS1, SUS2

The SUS1 and SUS?2 bits are read only bits in the status register (S15 and S10) that are set to 1 after executing a Pro-
gram/Erase Suspend (75H) command (The Erase Suspend will set the SUSL1 to 1,and the Program Suspend will set the SUS2
to 1). The SUS1 and SUS2 bits are cleared to 0 by Program/Erase Resume (7AH) command, software reset (66H+99H)
command as well as a power-down, power-up cycle.

LB1, LB2, LB3

The LB1, LB2, LB3 bits are non-volatile One Time Program (OTP) bits in Status Register (S11-S13) that provide the
write protect control and status to the Security Registers. The default state of LB1-LB3 are 0, the security registers are un-
locked. The LB1-LB3 bits can be set to 1 individually using the Write Register instruction. The LB1-LB3 bits are One Time
Programmable, once its set to 1, the Security Registers will become read-only permanently.

CMP

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

The Dummy Configuration (DC) bit is non-volatile, which selects the number of dummy cycles between the end
of address and the start of read data output. Dummy cycles provide additional latency that is needed to complete the
initial read access of the flash array before data can be returned to the host system.

The following dummy cycle tables provide different dummy cycle settings that are configured.

Command DC bit Dummy Clock Cycles Freq.
0 (Default) 4 104MHz Notet
BBH
1 8 133MHZzNote2
0 (Default) 6 104MHz Notet
EBH
1 10 133MHzNete2

Notel: VCC range=2.7V~3.6V
Note2: VCC range=3.0V~3.6V
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6. 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 Table 3, 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 be 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.

Table 3. Commands

Address Byte
Command Name Command SPI [Total ADD Dummy Data
Code Bytel | Byte2 | Byte3 | Byte4 Cycle Byte
Byte

Register Access
Read Status Register_1 05H N 0 0 1tooo
Read Status Register_2 35H N 0 0 1tooo
Read Status Register_3 15H y 0 0 1tooo
Write Status Register_1 01H V 0 0 lor2
Write Status Register_2 31H N 0 0 1
Write Status Register_3 11H N 0 0 1
Read Manufactuer/ 90H v 3 00 00 00 0 1 tooo
E?:SO\S/::;?)IIE Issrameters SAH v 3 ADDL | ADD2 | ADD3 8 lto
Read Unique ID 4BH y 0 32 Notel 1to o
Read Identification 9FH y 0 0 1toow
Array Access
Read Data 03H v 3 ADD1 | ADD2 | ADD3 0 1 to oo
Fast Read 0BH v 3 ADD1 | ADD2 | ADD3 8 1 to oo
Dual Output Fast Read 3BH y 3 ADD1 | ADD2 | ADD3 8 1 to oo
Dual I/0 Fast Read BBH v 3 ADD1 | ADD2 | ADD3 4/g Note2 1 to o
Quad Output Fast Read 6BH v 3 ADD1 | ADD2 | ADD3 8 1to o
Quad I/0 Fast Read EBH v 3 ADD1 | ADD2 | ADD3 6/10 Note2’3 1 to oo
Page Program 02H y 3 ADD1 | ADD2 | ADD3 0 1 to 256
Quad Page Program 32H y 3 ADD1 | ADD2 | ADD3 0 1 to 256
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4KB Sector Erase 20H N 3 ADD1 | ADD2 | ADD3 0 0
32KB Block Erase 52H v 3 ADD1 | ADD2 | ADD3 0 0
64KB Block Erase D8H v 3 ADD1 | ADD2 | ADD3 0 0
Chip Erase C7/60H V 0 0 0
Device Operations

Enable Reset 66H v 0 0 0
Reset 99H v 0 0 0
Write Enable 06H v 0 0 0
e B R o | o
Write Disable 04H V 0 0 0
Program Erase Suspend 75H v 0 0 0
Program Erase Resume TAH v 0 0 0
Set Burst with Wrap 77H v 0 6 0
Deep Power-Down BYH y 0 0 0
Release From Deep Power- ABH N 0 0 0
Down

DownResd Deviee 10| ABH | 0 2 0
One-Time Programmable (OTP) Operations

Erase Security Register 44H V 3 ADD1 | ADD2 | ADD3 0 0
Program Security Register 42H V 3 ADD1 | ADD2 | ADD3 0 1 to 256
Read Security Register 48H y 3 ADD1 | ADD2 | ADD3 8 1 to oo

Note:

1. 32 Dummy includes 24 bit Address
2. MT7-0is counted for dummy clocks.
3. The number of dummy clocks is configurable by Status Register DC bit.

Table of ID Definitions:

XT25F08F
Operation Code MID7-MIDO DID15-DID8 DID7-DIDO
9FH 0B 40 14
90H 0B 13
ABH 13
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6.1. Register Access

6.1.1. Read Status Register (05H or 35H or 15H)
The Read Status Register (RDSR) command is for reading the Status Register. The Status Register can 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. For the
command code “35H”, the SO will output Status Register bits S15~S8. For the command code “15H”, the SO will output
Status Register bits S23~S16.

Figure 1. Read Status Register Sequence Diagram

CS# \
0123456 7 8 910111213 14151617 18 1920 2122 23
seek UHUTUUPUTTUIUY Ut

SULHIHITTIN osnorssworssn X77777777777 77T TTTTTTTTTTTTIYTTTT

Status Register 1/2/3 |y, Status Register 1/2/3

S0 e 0,00,09000006000000N

MSB MSB
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6.1.2. Write Status Register (O1H or 31H or 11H)

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) com-
mand has been decoded and executed, the device sets the Write Enable Latch (WEL).

The Write Status Register (WRSR) command has no effect on the volatile bits of the Status Register. CS# must be driv-
en high after the eighth or sixteenth bit of the data byte has been latched in. If not, the Write Status Register (WRSR) com-
mand is not executed. 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 O
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 Table 1 & 2. The Write
Status Register (WRSR) command also allows the user to set or reset the Status Register Protect (SRP) bit in accordance
with the Write Protect (WP#) signal. The Status Register Protect (SRP) bit 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. For command code “01H”, the Sl will input Status Register bits S7~S0, S15~S8. For the com-
mand code “31H”, the SI will input Status Register bits S15~S8. For the command code “11H”, the SI will input Status Reg-
ister bits S23~S16.

Figure 2. Write Status Register Sequence Diagram

Cs#_\ /_
SCLK

0123 456 7 8 910111213 141516

€«— Command

S\ OLH/31H/LIH

Status Register in

'€— Command

S/ O1H

SO
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6.1.3. Read Manufacture ID/ Device ID (90H)

The Read Manufacturer/Device ID command is an alternative to the Release from Deep Power-Down and Read 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 ad-
dress (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 is shown in the figure below. If the 24-bit address is initially set to 000001H, the
Device ID will be read first.

Figure 3. Read Manufacture 1D/ Device ID Sequence Diagram

CS# \
SCLK

0123456 78 91011 24 2526 27 28 29 30 31

'€«— Command

S 90H

High-Z
) 9 - -

cs# /

32 3334 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

see__JUTUUTU T UUUU T UU U

U= LTI T T

v Manufacturer ID ;‘ Device ID ¢‘ Manufacturer ID =
SO __[7 @999@@@ eeaaaa@ TX6X5X4X3X2X1 X0 — — — —
MSB MSB MSB
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6.1.4. Read SFDP (5AH)

The Serial Flash Discoverable Parameter (SFDP) standard provides a consistent method of describing the functional
and feature capabilities of serial flash devices in a standard set of internal parameter tables. These parameter tables can be
interrogated by host system software to enable adjustments needed to accommodate divergent features from multiple ven-
dors. The concept is similar to the one found in the Introduction of JEDEC Standard, JESD68 on CFIl. SFDP is a standard of

JEDEC Standard No.216.
Note: For SFDP Table, please contact XTX.

Figure 4. Read Serial Flash Discoverable Parameter command Sequence Diagram

CS# \
SCLK

0123456 78 91011 24 2526 27 28 29 30 31

S\ T --
SO High-2 -
S —
SCLK JTTUUUUUH I
s\~ - OCREEORNIILTIIII]
o 500/00/6 010,000,000 Ml

Note:
1. A23-A8 =0, A7-AO0 is the starting byte address for 256-byte SFDP Register.
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6.1.5. Read Unique ID (4BH)

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

The Read Unique ID command sequence: CS# goes low > Sending Read Unique ID command > 4 dummy bytes >
128bit Unique ID Out - CS# goes high.

The command sequence is shown below.

Figure 5. Read Unique ID (RUID) Sequence

0123456789101 32 3334 3536 37 38 39

'«— Command 4 Dummy Bytes
S 48H Q000000000000 Bk
MSB
e High-Z _
CS# — —
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 161 162 163 164 165 166 167
SCLK _

Sl— — QZ
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6.1.6. Read ldentification (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
will not be 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# low. Then, the 8-bit command code for the command is shifted in. This is
followed by the 24-bit manufacture identification and 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 the fig-
ure below. The Read Identification (RDID) command is terminated by driving CS# to high at any time during data output.
When CS# is driven high, the device is put in the Standby Mode. Once in the Standby Mode, the device waits to be selected,
so that it can receive, decode and execute commands.

CS# \

Figure 6. Read ldentification ID Sequence Diagram

—

SCLK

0123456 7 8 9101112 13141516 1718 1920 21 22 2324 2526 27 28 29 30 31

LUUUUuLY

JULUTUUULY

NR AR AR U Ay —

TX6X5X4 X3 X2 X1 X0

st /111111 i LT T
High-z JDID15-JDID8 - ea@ High-Z

SO

MSB

200000080

Nov/19/2023
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6.2. Array Access

6.2.1. Normal 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 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 7. Read Data Bytes Sequence Diagram

0123456 73891011 24 2526 27 28 29 30 31 32 33 34 3536 37 38 39 40

[

'€— Command 24-bit address(A23:A0)

s\ /1111111, 03H SO Daeh 0000000 (W

v Data Outl Data Out2

SO High-2 MSB (7 @eaeeo 0 <ZZ

6.2.2. 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 address after each byte of
data is shifted out.

Figure 8. Read Data By test Higher Speed Sequence Diagram

CS# \
0123456789101 24 2526 27 28 29 30 31

seek [P -

[ €— Command —P€—— 24-bit address(A23:A0)

st /1111111 o3 Jfedeakenedng- - -

SO High-Z _
CS#— —
sl - I i v

v Data Outl v Data Out2 Data Out3

SO - — 7X6)(5X4 X3 X2 X1 X0X7X6X5X4 X3 X2 X1 X0

MSB MSB
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6.2.3. 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 SI and SO.
The command sequence is shown in the following figure. The first byte addressed can be at any location. The address is au-
tomatically incremented to the next address after each byte of data is shifted out.

Figure 9. Dual Output Fast Read Sequence Diagram

CS# \
0123456 7891011 24 2526 27 28 29 30 31

s ([UIUHHUHHPUUUL -

€— Command —»€——— 24-bit address(A23:A0)

S B pedededed---

MSB

High-Z
) 9 --

CS# — —

32 3334 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

sewe_ [UHUTUUU] NN R AR R —

Dummy Byte —|

Data Outl | DataOut2 | DataOut3 | Data Outd

MSB MSB MSB MSB
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6.2.4. Dual I/O Fast Read (BBH)

The Dual I/0O 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 se-
quence is shown in the following figure. The first byte addressed can be at any location. The address is automatically incre-
mented to the next address after each byte of data is shifted out.

The number of Dummy clocks for “Dual 1/O Fast Read” (BBH) can be configured by DC bit in Status Register to 4 or 8.
The “Continuous Read Mode” bits M7-MO are considered as dummy clocks.

Figure 10. Dual I/0O Fast Read Sequence Diagram (M5-4#(1,0))

CS# \

0123456 78 91011121314 1516 1718 1920 2122 23

SCLK

100 ///111/1 BBH
101
cs#t - —

)
(&)
S
(&)
S
%

I

|

A15-8

%
S
(=)

2324 2526 27 28 29 30 31 32 33 34 3536 37 38 39 40 41 42 43 44 45 46 47

SCLK — — J_

00 - —(HEEG

S .00

Bytel

Rev 1.0

Byte2

TUUUPUUUHUU]

99,96 00000990 90000000

Byte3

Nov/19/2023

T

Byte5

JUUUI

0.00.0¢

Byte6
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Dual I/0 Fast Read with “Continuous Read Mode”

The Dual 1/0 Fast Read command can further reduce command overhead through setting the “Continuous Read Mode”
bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous Read Mode” bits (M5-4) = (1, 0), 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 figure below. If the “Continuous Read Mode” bits (M5-4) do not equal (1, 0), the next command re-
quires the first BBH command code, thus returning to normal operation. A “Continuous Read Mode” Reset command can be
used to reset (M5-4) before issuing normal command.

Figure 11. Dual 1/O Fast Read Sequence Diagram (M5-4=(1,0))

CS# \
012345678 9101112131415

s [JUTUHUUTPUUTPUUUL

COR (0,000,000 0.00.0 00,00 S

MSB MSB
.t 0 00000000 7000
A23-16 Al15-8 AT7-0 M7-0

CS# — —

1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

scek — _ JHUUL] WA AR Yy —
U 9000 00,00 0,000 00,00 CHlll

\4

Bytel Byte2 Byte3 Byte4

(o)

(2]
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6.2.5. 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 the figure below. The first byte addressed can be at any location. The ad-
dress is automatically incremented to the next address after each byte of data is shifted out.

3.3V QUAD IO Serial Flash XT25F08F

Figure 12. Quad Output Fast Read Sequence Diagram

CS# \
SCLK

012345¢6 7891011 24 2526 2728 29 30 31

[€— Command 24-bit address(A23:A0)
00 ////////, 6BH S e iR 00000000 S
MSB
High-Z
101 g __
High-Z
102 g - -
High-Z
103 __
CS# — —
32 3334 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55
SCLK S
Dummy Byte —»
100 — 4X0X4 X0 X4 X0X4X0K4X0X4X0X4X0XK4X0X 4
01— — SX1X5X1 X5 X1 X5 X1X5X1X5X1 X5 X1 X5X1X 5
102 — - 6X2X6X2X6 X2 X6 X2X6X2X6X2X6X2X6X2X 6
\4
103 — — TAR3X7TX3 X7 X3 X7 X3R7X3X7TX3X7X3X7X3X 7
Bytel|Byte2|Byte3| Byte4|Byte5 | Byte6 |Byte7 | Byte8
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6.2.6. Quad 1/O Fast Read (EBH)

The Quad I/0 Fast Read command is similar to the Dual 1/0 Fast Read command but with the capability to input the 3-
byte address (A23-0) and a “Continuous Read Mode” byte and Dummy clocks 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 the figure below. The first byte addressed can be at any location. The
address is automatically incremented to the next address after each byte of data is shifted out. The Quad Enable bit (QE) of
Status Register (S9) must be set to 1 to enable for the Quad 1/0 Fast read command.

The number of Dummy clocks for “Quad 1/0 Fast Read” (EBH) can be configured by DC bit in Status Register to 6 or
10. The “Continuous Read Mode” bits M7-MO are considered as Dummy clocks.

Figure 13. Quad I/0O Fast Read Sequence Diagram (M5-4#(1,0))

0123456 7 8 91011121314 1516 1718 1920 2122 23

seek _ [[IHHUUU] TUPUUT

[€— Command —

100 //////// EBH aYoYaYoY4XoYaYo XoYaYoXa

101 5X1X5X1A5X1X5X1 SK1A5X1X 5

102 6X2K6 X2 X6 X2 X6 A2 6X2 X6 X2X 6
\

103 TX3X7T X3 K7 X3 A7 X3 TX3XTX3X 7

A23-16[A15-8] A7-0| M7-01 Dummy* |Bytel|Byte2

*The number of Dummy clocks can be set by DC bit
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Quad I/0 Fast Read with “Continuous Read Mode”

The Quad 1/0 Fast Read command can further reduce command overhead through setting the “Continuous Read Mode”
bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous Read Mode” bits (M5-4) = (1, 0), then the next Quad
I/0 Fast Read command (after CS# is raised and then lowered) does not require the EBH command code. The command
sequence is shown in Figure 14. If the “Continuous Read Mode” (M5-4) do not equal (1, 0), 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 (M5-4) before issuing normal command.

Figure 14. Quad 1/O Fast Read Sequence Diagram (M5-4=(1,0))

CS# \
0123456 78 9101112131415

seek ] AUS RN TRy —

|OO404040 E)@
|014@@515151 E)@
|024@@626262 Ea)@

\4

|034@@737373 7X3

A23-16(A15-8| A7-0| M7-01 Dummy* |[Bytel|Byte2

*The number of Dummy clocks can be set by DC bit

Quad 1I/O Fast Read with “8/16/32/64-Byte Wrap Around” in Standard SPI mode

The Quad I/0O Fast Read command can be used to access a specific portion within a page by issuing “Set Burst with
Wrap” (77H) commands prior to EBH. The “Set Burst with Wrap” (77H) command can either enable or disable the “Wrap
Around” feature for the following EBH commands. When “Wrap Around” is enabled, the data being accessed can be limited
to either an 8/16/32/64-byte section of a 256-byte page. The output data starts at the initial address specified in the command,
once it reaches the ending boundary of the 8/16/32/64-byte section, the output will wrap around the beginning boundary au-
tomatically until CS# is pulled high to terminate the command.

The Burst with Wrap feature allows applications that use cache to quickly fetch a critical address and then fill the cache
afterwards within a fixed length (8/16/32/64-byte) of data without issuing multiple read commands.
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6.2.7. Page Program (02H)

The Page Program (PP) command is for programming the memory. A Write Enable (WREN) command must previous-
ly 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 Sl. If the 8 least significant address bits (A7-A0) are not all zero, all transmitted data that goes
beyond the end of the current page are programmed from the start address of the same page (from the address whose 8 least
significant bits (A7-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 SI = at least 1 byte data on S
—>CS# goes high. The command sequence is shown in the figure below. If more than 256 bytes are sent to the device, previ-
ously 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.

As soon as CS# is driven high, the self-timed Page Program cycle (whose duration is tPP) is initiated. While the 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 Page Program cycle, and is O when it is completed. At some unspeci-
fied 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, BP0)
is not executed.

Figure 15. Page Program Sequence Diagram

CS# \
SCLK

0123456789101 24 2526 27 28 29 30 31 32 33 34 3536 37 38 39

[€— Command

S 02H

24-bit address(A23:A0) €— Data Bytel

CS# — /_

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 5556 57 58 59 60 61 62 63

2072
2073
2074
2075
2076
2077
2078
2079

SCLK _
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6.2.8. 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 bit in status register bit 9 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 Quad Page Program com-
mand. The Quad Page Program command is entered by driving CS# Low, followed by the command code (32H), three ad-
dress bytes and at least one data byte on 10 pins.

The command sequence is shown in the figure below. If the 8 least significant address bits (A7-A0) are not all zero, all
transmitted data that goes beyond the end of the current page are programmed from the start address of the same page (from
the address whose 8 least significant bits (A7-A0) are all zero). 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 will not be 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 can 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.

A Quad Page Program command applied to a page which is protected by the Block Protect (BP4, BP3, BP2, BP1, BP0)
will not be executed.

Figure 16. Quad Page Program Sequence Diagram

CS# \
012345678 91011 24 2526 27 28 29 30 31 32 33 34 3536 37 38 39

seek _ [IIUUUTUPUUUL - __TUTUUH] |

[€— Command —P€—— 24-bitaddress(A23:A0) ——

00 ///1/1/] 32H  SE T Ot 00000000 0000 0000

MSB
101 5X1X5X1K5X1X5X1} —
102 6X2X6X2X6X2 6 X2 —
103 TX3X7X3X7X3X7 X3} —

Bytel | Byte2 | Byte3 | Byte4

CS# — /_

SCLK
100 — (
— /
101 N
102 — (
103 — {
Byte5 | Byte6 | Byte7 | Byte8 | Byte9 | Bytel0 | Byte11 | Byte12 | Byte13 | Byte14 | Byte1s | Byte16 Byte253| Byte254| Byte255|Byte256
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6.2.9. Sector Erase (20H)

The Sector Erase (SE) command is for erasing all the data of the chosen sector. A Write Enable (WREN) command
must previously have been executed to set the Write Enable Latch (WEL) bit before sending the Sector Erase command. The
Sector Erase (SE) command is entered by driving CS# low, followed by the command code, and 3-address byte on SI. Any
address inside the sector is a valid address for the Sector Erase (SE) command.

The Sector Erase command sequence: CS# goes low—> Sending Sector Erase command-> 3-byte address on SI > CS#
goes high. The command sequence is shown in the figure below. CS# must be driven high after the eighth bit of the last ad-
dress byte has been latched in; otherwise the Sector Erase (SE) command will not be executed. As soon as CS# is driven
high, the self-timed Sector Erase cycle (whose duration is tSE) is initiated. While the Sector Erase cycle is in progress, the
Status Register can be read to check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 dur-
ing 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, BPO0) bit (see Table 1 & 2) will not be executed.

Note: Power disruption during erase operation will cause incomplete erase, thus it is recommended to perform a re-erase once power resume.

Figure 17. Sector Erase Sequence Diagram

CS# _\ /

0123456 7891011 24 2526 27 28 29 30 31
SCLK

24-bit address(A23:A0) ——

a0 000000 Wi

'€«— Command

Sy 20H

MSB

6.2.10. 32KB Block Erase (52H)

The 32KB Block Erase (BE) command is for erasing all the data of the chosen block. A Write Enable (WREN) com-
mand must previously have been executed to set the Write Enable Latch (WEL) bit before sending the 32KB Block Erase
command. The 32KB Block Erase (BE) command is entered by driving CS# low, followed by the command code, and three
address bytes on S, driving CS# high. Any address inside the block is a valid address for the 32KB Block Erase (BE) com-
mand.

The 32KB Block Erase command sequence: CS# goes low—> Sending 32KB Block Erase command-> 3-byte address
on SI->CS# goes high. The command sequence is shown in the figure below. 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 will not be executed. As soon as
CS# is driven high, the self-timed Block Erase cycle (whose duration is tBE) is initiated. While the Block Erase cycle is in
progress, the Status Register can 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 pro-
tected by the Block Protect (BP4, BP3, BP2, BP1, BPO) bits (see Table 1 & 2) will not be executed.

Note: Power disruption during the erase operation will cause incomplete erase, thus it is recommended to perform a re-erase once power resume.

Figure 18. 32KB Block Erase Sequence Diagram

cst \ /S

0123456789101 24 2526 27 28 29 30 31
SCLK

24-bit address(A23:A0) ——»

e 0.0.0.00.00.0 Wi

'€— Command

SV 52H
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6.2.11. 64KB Block Erase (D8H)

The 64KB Block Erase (BE) command is for erasing all the data of the chosen block. A Write Enable (WREN) com-
mand must previously have been executed to set the Write Enable Latch (WEL) bit, before sending the 64KB Block Erase
command. The 64KB Block Erase (BE) command is entered by driving CS# low, followed by the command code, and three
address bytes on S, driving CS# high. Any address inside the block is a valid address for the 64KB Block Erase (BE) com-
mand.

The 64KB Block Erase command sequence: CS# goes low - Sending 64KB Block Erase command—> 3-byte address
on SI->CS# goes high. The command sequence is shown in the figure below. 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 will not be executed. As soon as
CS# is driven high, the self-timed Block Erase cycle (whose duration is tBE) is initiated. While the Block Erase cycle is in
progress, the Status Register can 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 pro-
tected by the Block Protect (BP4, BP3, BP2, BP1, BPO) bits (see Table 1 & 2) will not be executed.

Note: Power disruption during the erase operation will cause incomplete erase, thus it is recommended to perform a re-erase once power resume.

Figure 19. 64KB Block Erase Sequence Diagram

CS#—\ /

012345678 91011 24 2526 27 28 29 30 31
sclk ] i

24-bit address (A23:A0) ——»

SO e 00.0.00000 I

MSB

'€— Command

Sy D8

6.2.12. Chip Erase (60H or C7H)

The Chip Erase (CE) command is for erasing all the data of the chip. A Write Enable (WREN) command must previ-
ously have been executed to set the Write Enable Latch (WEL) bit, before sending the Chip Erase command .The Chip Erase
(CE) command is entered by driving CS# Low, followed by the command code on SI.

The Chip Erase command sequence: CS# goes low—> Sending Chip Erase command—>CS# goes high. The command
sequence is shown in the figure below. CS# must be driven high after the eighth bit of the command code has been latch in,
otherwise the Chip Erase command will not be executed. As soon as CS# is driven high, the self-timed Chip Erase cycle
(whose duration is tCE) is initiated. While the Chip Erase cycle is in progress, the Status Register can 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 ignored if one or more sectors are protected.

Note: Power disruption during the erase operation will cause incomplete erase, thus it is recommended to perform a re-erase once power resume.

Figure 20. Chip Erase Sequence Diagram

_\ /7
01234567
SCLK

'€— Command —

SVLIITITTIN.  ewore X/171TT1T]

CS#
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6.3. Device Operations

6.3.1. Enable Reset (66H) and Reset (99H)

If the Reset command is accepted, any on-going internal operation will be terminated and the device will return to its
default power-on state and lose all the current volatile settings, such as Volatile Status Register bits, Write Enable Latch sta-
tus (WEL), Read Parameter setting (P7-P0) and Wrap bit Setting (W6-W4).

The “Reset (99H)” command sequence as follow: CS# goes low = Sending Enable Reset command - CS# goes high
- CS# goes low = Sending Reset command - CS# goes high. Once the Reset command is accepted by the device, the
device will take approximately tRST_R to reset. During this period, no command will be accepted. Data corruption may
happen if there is an on-going internal Erase or Program operation when Reset command sequence is accepted by the device.
It is recommended to check the BUSY bit and the SUS bit in Status Register before issuing the Reset command sequence.

The Enable Reset (66H) command must be issued prior to a Reset(99H) command and any other commands can't be in-
serted between them. Otherwise, Enable Reset (66H) command will be cleared.

Figure 21. Enable Reset and Reset command Sequence Diagram

01234567 012345867

N\
seek  UHUUUU] QRRR RN A U A —

€— Command —p High-Z €— Command —|

S oo /111111 99H /111111

High-Z

CS#

SO

6.3.2. Write Enable (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), Erase Security
Register, Program Security Register and Write Status Register (WRSR) command. The Write Enable (WREN) command
sequence: CS# goes low - Sending the Write Enable command - CS# goes high.

Figure 22. Write Enable Sequence Diagram

—\ /7
0123 45¢67
SCLK

' €— Command —J»

S 06H VL1111

High-Z

CS#

SO
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6.3.3. Write Enable for Volatile Status Register (50H)

The non-volatile Status Register bits can also be written to as volatile bits. This gives more flexibility to change the sys-
tem configuration and memory protection schemes quickly without waiting for the typical non-volatile bit write cycles or
affecting the endurance of the Status Register non-volatile bits. The Write Enable for Volatile Status Register command
must be issued prior to a Write Status Register command and any other commands can't be inserted between them. Other-
wise, Write Enable for Volatile Status Register will be cleared. The Write Enable for Volatile Status Register command will
not set the Write Enable Latch bit, it is only valid for the Write Status Register command to change the volatile Status Regis-
ter bit values.

Figure 23. Write Enable for Volatile Status Register Sequence Diagram

CS# \ /
012345867

€— Command —P

S 50 /1111

High-Z
SO g

6.3.4. Write Disable (04H)

The Write Disable (WRDI) 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 con-
dition: Write Disable command; Power-up; upon completion of the Write Status Register, Page Program, Sector Erase,
Block Erase and Chip Erase commands.

Figure 24. Write Disable Sequence Diagram

012345867
SCLK

[ €— Command —

sV o4t /1111111

High-Z

CS#

SO

Rev 1.0 Nov/19/2023 Page 37



X3
. 3.3V QUAD 10 Serial Flash XT25F08F

6.3.5. Program/Erase Suspend (75H)

The Program/Erase Suspend command (75H), allows the system to interrupt a Page Program or Sector/Block Erase op-
eration and then read data from any other sector or block. The Write Status Register command (01H, 31H, 11H) and
Erase/Program Security Registers command (44H, 42H) and Erase commands (20H, 52H, D8H, C7H, 60H) and Page Pro-
gram command (02H, 32H) are not allowed during Program Suspend. The Write Status Register command (01H, 31H, 11H)
and Erase Security Registers command (44H) and Erase commands (20H, 52H, D8H, C7H, 60H) are not allowed during
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 equals
to 0 and WIP bit equals to 1 while a Page Program or a Sector or Block Erase operation is on-going. If the SUS bit equals to
1 or WIP bit equals to 0, the Suspend command will be ignored by the device. The WIP bit will be cleared from 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 shown in the figure below.

Figure 25. Program/Erase Suspend Sequence Diagram

CS# \
01234567

€— Command —

st [/1111/] 75t T

High-Z

[€— tSUS —»

SO

»

Accept Read Command

6.3.6. Program/Erase Resume (7AH)

The Program/Erase Resume command must be written to resume the Page Program or Sector/Block Erase operation af-
ter a Program/Erase Suspend command. The Program/Erase command will be accepted by the device only if the SUS bit
equals to 1 and the WIP bit equals 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/Block Erase operation or the Page Program operation will
continue. The Program/Erase Resume command will be ignored unless a Program/Erase Suspend is active. The command
sequence is shown in the figure below.

Figure 26. Program/Erase Resume Sequence Diagram

CS# \
01234567
SCLK

['€— Command —

S i NI

SO

\ 4

Resume Program/Erase
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6.3.7. Set Burst With Wrap (77H)

The Set Burst with Wrap command is used in conjunction with “Quad 1/0 Fast Read (EBH)” command to access a
fixed length of 8/16/32/64-byte section within a 256-byte page in standard SPI mode. The Set Burst with Wrap command
sequence: CS# goes low >Send Set Burst with Wrap command > Send 24 dummy bits > Send 8 bits “Wrap bits”">CS#
goes high

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

If the W6-W4 bits are set by the Set Burst with Wrap command, all the following “Quad 1/0 Fast Read (EBH)” com-
mand will use the W6-W4 setting to access the 8/16/32/64-byte section within any page. To exit the “Wrap Around” func-
tion and return to normal read operation, another Set Burst with Wrap command should be issued to set W4=1.

Figure 27. Set Burst with Wrap Sequence Diagram

CS# \ /
01234567 8 91011121314 1516

sete 1[N =

€— Command —

100 //////// 77H XXX

101 XXX XXX EX XX

SE‘S%E

102 XXXEX XX XX XX

103 XUXEXXXEX XX YX XX p——

3
<
Ny
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6.3.8. Deep Power-Down (B9H)

Executing the Deep Power-Down (DPD) command is the only way to put the device in the lowest power consumption
mode (the Deep Power-Down Mode). It can also be used as an extra software protection mechanism, 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 the Standby Mode is different from the Deep Power-
Down Mode. The Deep Power-Down Mode can only be entered by executing the Deep Power-Down (DPD) command.
Once the flash memory has entered the Deep Power-Down Mode, all commands are ignored except the Release from Deep
Power-Down and Read Device ID command (ABH) and Software Reset (66H+99H). This command releases the flash
memory from the Deep Power-Down Mode.

The Deep Power-Down Mode automatically stops at Power-Off, and the device always Power-Up in the Standby Mode.
The Deep Power-Down (DPD) command is entered by driving CS# low, followed by the command code on SI, driving CS#
high.

The Deep Power-Down command sequence: CS# goes low = Sending Deep Power-Down command = CS# goes high.
The command sequence is shown in the figure below. CS# must be driven high after the eighth bit of the command code has
been latched in; otherwise the Deep Power-Down (DPD) command will not be executed. As soon as CS# is driven high, it
requires a time duration of tDP before the supply current is reduced to ICC2 and the Deep Power-Down Mode is entered.
Any input of Deep Power-Down (DPD) 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 28. Deep Power-Down Sequence Diagram

[€— tDP —|

CS# \
0123 45¢67
SCLK
Standby

'€— Command | _ Mode

st ///1111] S (//) {4 0T

Deep Power-Down Mode
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6.3.9. Release From Deep Power-Down (ABH)

The Release from Deep Power-Down and Read Device ID command is a multi-purpose command. It can be used to re-
lease the device from Deep Power-Down Mode or obtain the devices electronic identification (ID) number.

To release the device from Deep Power-Down Mode, the command is issued by driving the CS# pin low, shifting the
instruction code (ABH) and driving CS# high as shown in Figure 62. Release from Deep Power-Down Mode will take the
time duration of tRES1 (See AC Characteristics) before the device resume to normal state and other command are accepted.
The CS# pin must remain high during the tRES1 time duration.

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

When the command is used to release the device from Deep Power-Down Mode and obtain the Device ID, the com-
mand is the same as previously described, and shown in Figure 64, 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 to normal mode and
other command will be accepted. If the Release from Deep Power-Down and Read Device ID command is issued while an
Erase, Program or Write cycle is in process (when WIP equals to 1) the command will be ignored and will not affect the cur-
rent cycle.

Figure 29. Release Power-Down Sequence Diagram

[€—tRES1—>|

CS \
012345867
SCLK

€— Command —

st /111111, e NN

Deep Power-Down Mode ' Standby Mode

Figure 30. Release From Deep Power-Down/Read Device ID Sequence Diagram

cs \ /S

0123456 78 91011 24 2526 27 28 29 30 31 32 33 34 3536 37 38 39 40
sclk || o [
<€— Command 3 Dummy Bytes |€— tRES2 — ]
S ABH s 0.0.000O (W
. MSB v Device ID
SO HighZ MSBG 6Y5X4X3X2X1 X0
Deep Power-Down Mode STandby Mide
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6.4.1. Erase Security Register (44H)

The device provides 3x1024-byte Security Registers which can be erased per 1024-byte at a time. 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 the figure below. 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 tSE) is initiated. While the Erase Security Reg-
isters 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 un-
specified time before the cycle is completed, the Write Enable Latch (WEL) bit is reset. The Security Registers Lock bit
(LB1, LB2, LB3) in the Status Register can be used to OTP protect the security registers. Once the LB bit is set to 1, the cor-
responding Security Registers (#1, #2, #3) will be permanently locked; the Erase Security Registers command will be ig-
nored.

Address A23-Al4 Al3-Al2 All-Al0 A9-A0
Security Registers #1 Don’t Care 01b Don’t Care Don’t Care
Security Registers #2 Don’t Care 10b Don’t Care Don’t Care
Security Registers #3 Don’t Care 11b Don’t Care Don’t Care

Figure 31. Erase Security Registers Command Sequence Diagram

CS# \
SCLK

24 2526 27 28 29 30 31

24-bit address(A23:A0) ——»

Sk 0,0.0.0000.0 VI

0123456 7891011

'€— Command

S 4
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6.4.2. Program Security Register (42H)

The Program Security Registers command is similar to the Page Program command. It allows from 1 to 1024 bytes Se-
curity 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 initiat-
ed. While the Program Security Registers cycle is in progress, the Status Register may be read to check the value of the
Write In Progress (WIP) bit. The Write In Progress (WIP) bit is 1 during the self-timed Program Security Registers cycle,
and is 0 when it is completed. At some unspecified time before the cycle is completed, the Write Enable Latch (WEL) bit is
reset.

If the Security Registers Lock bit (LB1, LB2, LB3) is set to 1, the corresponding Security Registers (#1, #2, #3) will be
permanently locked. Program Security Registers command will be ignored.

Address A23-Al4 Al3-Al2 All-Al0 A9-A0
Security Registers #1 Don’t Care 01b Don’t Care Byte Address
Security Registers #2 Don’t Care 10b Don’t Care Byte Address
Security Registers #3 Don’t Care 11b Don’t Care Byte Address

Figure 32. Program Security Registers Command Sequence Diagram

CS# \
0123456 7891011 24 2526 27 28 29 30 31 32 33 34 3536 37 38 39

seek ML -

['€— Command —»€&—— 24-bitaddress(A23:A0)

st [//111]] R < O

MSB MSB

CS# — /_

2074
2075
2076
2077
2078
2079

N
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 'é lé

SCLK
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6.4.3. Read Security Register (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 address after each byte of data is
shifted out. Once the A9-A0 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-Al4 Al13-A12 Al1-A10 A9-A0
Security Registers #1 Don’t Care 01b Don’t Care Byte Address
Security Registers #2 Don’t Care 10b Don’t Care Byte Address
Security Registers #3 Don’t Care 11b Don’t Care Byte Address

Figure 33. Read Security Registers Command Sequence Diagram

0123456 7891011 24 2526 27 28 29 30 31

'€— Command 24-bit address(A23:A0)
S 48H e 0.0000000: B
MSB
SO High-Z _
CS# — —

32 3334 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

VT

v Data Outl v Data Out2 Data Out3
SO — - 7X6X5 X4 X3 X2 X1 XX 7X6X5 X4 X3 X2 X1 {07
MSB MSB
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7. ELECTRICAL CHARACTERISTICS

7.1. Power-on Timing

Vee(max)

I
vee(win) | | —
Device is fully
accessible
VWI —f == e e e e
Time
0 Ll
Power-Up Timing and Write Inhibit Threshold
Symbol Parameter Min. Max. Unit
tVSL VCC(min) To CS# Low 100 us
VWI Write Inhibit Voltage 15 2.1 \%

7.2. Initial Delivery State

The device is delivered with the memory array erased: all bits are set to 1(each byte contains FFH). For Status Register,
all SR bits are 0.
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7.3. Absolute Maximum Ratings

Parameter Value Unit
-40to 85
Ambient Operating Temperature -40t0 105 °C
-40 to 125
Storage Temperature -65 to 150 °C
Output Short Circuit Current 200 mA
Applied Input/Output Voltage -05t04.0 \%
VCC -0.5t04.0 \%

Input Test Waveform and Measurement Level

Maximum Negative Overshoot Waveform

. 20ns 20ns
VSS-2.0V — —
= 20ns
Maximum Positive Overshoot Waveform
. 20ns
VCC+2.0V h i
" 20ns " 20ns |
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7.4. Capacitance Measurement Condition

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

Input Rise And Fall time 5 ns
Input Pulse Voltage 0.1VCCto 0.8vCC \Y

Input Timing Reference Voltage 0.2VCCto 0.7vCC \Y
Output Timing Reference Voltage 0.5vCcC \Y

Absolute Maximum Ratings Diagram

Input timing reference level Output timing reference level
0.8vCC 0.7vCe
>< AC Measurement Level 0.5vCC
0.2vce

0.1vCC

Note: Input pulse rise and fall time are <5ns
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7.5. DC Characteristics
XT25F08F (TA=-40°C~85°C / -40°C~105°C / -40°C~125°C, VCC=2.3~3.6V)
. . Max. Max. Max. .
(€]

Symbol Parameter Test Condition Min. Typ. (85°C) (105°C) | (125°C) Unit
ILI Input Leakage Current +2 +2 +2 LA
ILO Output Leakage Current +2 +2 +2 LA

CsS#=VvCC
13 35 55 110 A
ICC1 Standby Current VIN=VCO or VSS n
CS#=VvCC
ICC2 Deep Power-Down Current VIN=VCC or VSS 0.3 10 20 40 pA
CLK=0.1VCC/0.9VCC at
12 20 25 25 mA
133MHz, Q=Open(*1,*2,*4 |/0)
. CLK=0.1VCC/0.9VCC at
8 13 18 18 mA
ICC3 Operating Current(Read) 80MHz, Q=Open(*1,2,*4 1/0)
CLK=0.1VCC/0.9VCC at
5 8 13 13 mA
50MHz, Q=0Open(*1,*2,*4 1/0)
ICC4 Operating Current(PP) CS#=VvCC 12 20 25 30 mA
ICC5 Operating Current(WRSR) CS#=VvCC 8 12 20 30 mA
ICC6 Operating Current(SE) CS#=VCC 15 25 30 30 mA
ICC7 Operating Current(BE) CS#=VvCC 15 25 30 30 mA
ICC8 Operating Current(CE) CS#=VvCC 15 25 30 30 mA
VIL Input Low Voltage -0.5 0.3vCC 0.3vCC 0.3vCC \%
VIH Input High Voltage 0.7vCC \
VOL Output Low Voltage I0L=100pA 0.2 0.2 0.2 \%
VOH Output High Voltage I0H=-100pA VCC-0.2 \%
Note:

1. Typical values given for TA=25°C, VCC=3.3V.
2. Value guaranteed by design and/or characterization, not 100% tested in production.
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XT25F08F
7.6. AC Characteristics

XT25F08F (TA=-40°C~85°C, VCC=2.3~3.6V, CL=30pF)
Symbol Parameter Min. Typ.® Max. Unit

Serial Clock Frequency For: all commands
fCl except Read (03H) and Quad /O Fast Read (EBH) at DC=0 133 MHz

on 3.0V-3.6V power supply

Serial Clock Frequency For: all commands
fc2 except Read (03H) and Quad /O Fast Read (EBH) at DC=0 104 MHz

on 2.7V-3.0V power supply

Serial Clock Frequency For: all commands
fC3 except Read (03H) and Quad /O Fast Read (EBH) at DC=0 86 MHz

on 2.3V-2.7V power supply

Serial Clock Frequency For:
fca 83:3 :;8 IE::: Szgg EES:; g: (El)gn_t?nuous Read Mode 104 MHz

on 2.7V-3.6V power supply

Serial Clock Frequency For:
fC5 83:3 :;8 Egi Eg:g EEE:; :: (?gn_tionuous Read Mode 86 MHz

on 2.3V-2.7V power supply
fR Serial Clock Frequency For: Read (03H) 80 MHz
tCLH® Serial Clock High Time 45% PC ns
tCLL® Serial Clock Low Time 45% PC ns
tCLCH Serial Clock Rise Time (Slew Rate) 0.2 Vins
tCHCL Serial Clock Fall Time (Slew Rate) 0.2 Vins
tSLCH CS# Active Setup Time 5 ns
tCHSH CS# Active Hold Time 5 ns
tSHCH CS# Not Active Setup Time 5 ns
tCHSL CS# Not Active Hold Time 5 ns
tSHSL CS# High Time (read/write) 20 ns
tSHQZ Output Disable Time 6 ns
tCLQOX Output Hold Time 1 ns
tCLQV Clock Low To Output Valid 6 ns
tDVCH Data In Setup Time 2 ns
tCHDX Data In Hold Time 3 ns
tHLCH Hold# Low Setup Time(relative to Clock) 5 ns
tHHCH Hold# High Setup Time(relative to Clock) 5 ns
tCHHL Hold# High Hold Time(relative to Clock) 5 ns
tCHHH Hold# Low Hold Time(relative to Clock) 5 ns
tHLQZ Hold# Low To High-Z Output ns
tHHQX Hold# High To Low-Z Output ns
tWHSL Write Protect Setup Time Before CS# Low 20 ns
tSHWL Write Protect Hold Time After CS# High 100 ns
tDP CS# High To Deep Power-Down Mode 3 Us
tRES1 CS# High To Standby Mode Without Electronic Signature Read 20 ps
tRES2 CS# High To Standby Mode With Electronic Signature Read 20 Us
tRST_R CS# High To Next Command After Reset (from read) 30 ps
tRST_P CS# High To Next Command After Reset (from program) 30 Us
tRST_E CS# High To Next Command After Reset (from erase) 12 ms
tSUS1 CS# High To Next Command After Erase Suspend 30 us
tSUS2 CS# High To Next Command After Program Suspend 20 us
tRS Latency Between Resume And Next Suspend 150 us
tw Write Status Register Cycle Time 1 20 ms
tPP Page Program Time 0.5 35 ms
tSE Sector Erase Time 55 2800 ms
tBE1 Block Erase Time (32K Bytes) 0.15 3 S
tBE2 Block Erase Time (64K Bytes) 0.25 3.2 S
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| tCE | Chip Erase Time |

Note:

1. Typical values given for TA=25°C, VCC =3.3V.

2. Clock high or Clock low must be more than or equal to 45%PC. PC=1/fC(MAX).
3. Value guaranteed by design and/or characterization, not 100% tested in production.
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XT25F08F

XT25F08F (TA=-40°C~105°C, VCC=2.3~3.6V, CL=30pF)

Symbol Parameter Min. Typ.® Max. Unit

Serial Clock Frequency For: all commands
fCl except Read (03H) and Quad 1/O Fast Read (EBH) at DC=0 133 MHz

on 3.0V-3.6V power supply

Serial Clock Frequency For: all commands
fc2 except Read (03H) and Quad 1/O Fast Read (EBH) at DC=0 104 MHz

on 2.7V-3.0V power supply

Serial Clock Frequency For: all commands
fC3 except Read (03H) and Quad 1/O Fast Read (EBH) at DC=0 86 MHz

on 2.3V-2.7V power supply

Serial Clock Frequency For:
fca 83:3 :;8 IEZEI E:Zﬂ EEE:; :: gg:n_t?nuous Read Mode 104 MHz

on 2.7V-3.6V power supply

Serial Clock Frequency For:
fC5 8323 :58 Eii S::g EES:; :: gc?nztionuous Read Mode 86 MHz

on 2.3V-2.7V power supply
fR Serial Clock Frequency For: Read (03H) 80 MHz
tCLH® Serial Clock High Time 45% PC ns
tCLL® Serial Clock Low Time 45% PC ns
tCLCH Serial Clock Rise Time (Slew Rate) 0.2 Vins
tCHCL Serial Clock Fall Time (Slew Rate) 0.2 Vins
tSLCH CS# Active Setup Time 5 ns
tCHSH CS# Active Hold Time 5 ns
tSHCH CS# Not Active Setup Time 5 ns
tCHSL CS# Not Active Hold Time 5 ns
tSHSL CS# High Time (read/write) 20 ns
tSHQZ Output Disable Time 6 ns
tCLQX Output Hold Time 1 ns
tCLQV Clock Low To Output Valid 6 ns
tDVCH Data In Setup Time 2 ns
tCHDX Data In Hold Time 3 ns
tHLCH Hold# Low Setup Time(relative to Clock) 5 ns
tHHCH Hold# High Setup Time(relative to Clock) 5 ns
tCHHL Hold# High Hold Time(relative to Clock) 5 ns
tCHHH Hold# Low Hold Time(relative to Clock) 5 ns
tHLQZ Hold# Low To High-Z Output 6 ns
tHHQX Hold# High To Low-Z Output 6 ns
tWHSL Write Protect Setup Time Before CS# Low 20 ns
tSHWL Write Protect Hold Time After CS# High 100 ns
tDP CS# High To Deep Power-Down Mode 3 us
tRES1 CS# High To Standby Mode Without Electronic Signature Read 20 us
tRES2 CS# High To Standby Mode With Electronic Signature Read 20 us
tRST_R CS# High To Next Command After Reset (from read) 30 us
tRST_P CS# High To Next Command After Reset (from program) 30 us
tRST_E CS# High To Next Command After Reset (from erase) 12 ms
tSUS1 CS# High To Next Command After Erase Suspend 30 us
tSUS2 CS# High To Next Command After Program Suspend 20 us
tRS Latency Between Resume And Next Suspend 150 us
tw Write Status Register Cycle Time 1 20 ms
tPP Page Program Time 0.5 4 ms
tSE Sector Erase Time 55 2800 ms
tBE1 Block Erase Time (32K Bytes) 0.15 3.2 S
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tBE2 Block Erase Time (64K Bytes) 0.25 35 S
tCE Chip Erase Time 3 20 S
Note:

1. Typical values given for TA=25°C, VCC = 3.3V.
2. Clock high or Clock low must be more than or equal to 45%PC. PC=1/fC(MAX).
3. Value guaranteed by design and/or characterization, not 100% tested in production.
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XT25F08F (TA=-40°C~125°C, VCC=2.3~3.6V, CL=30pF)
Symbol Parameter Min. Typ.® Max. Unit

Serial Clock Frequency For: all commands
fCl except Read (03H) and Quad 1/O Fast Read (EBH) at DC=0 133 MHz

on 3.0V-3.6V power supply

Serial Clock Frequency For: all commands
fc2 except Read (03H) and Quad 1/0O Fast Read (EBH) at DC=0 104 MHz

on 2.7V-3.0V power supply

Serial Clock Frequency For: all commands
fC3 except Read (03H) and Quad 1/0O Fast Read (EBH) at DC=0 86 MHz

on 2.3V-2.7V power supply

Serial Clock Frequency For:
fC4 Quad I/0 Fast Read (EBH) at DC=0 50 MHz

Quad I/0 Fast Read (EBH) at Continuous Read Mode
fR Serial Clock Frequency For: Read (03H) 80 MHz
tCLH® Serial Clock High Time 45% PC ns
tCLL® Serial Clock Low Time 45% PC ns
tCLCH Serial Clock Rise Time (Slew Rate) 0.2 Vins
tCHCL Serial Clock Fall Time (Slew Rate) 0.2 Vins
tSLCH CS# Active Setup Time 5 ns
tCHSH CS# Active Hold Time 5 ns
tSHCH CS# Not Active Setup Time 5 ns
tCHSL CS# Not Active Hold Time 5 ns
tSHSL CS# High Time (read/write) 20 ns
tSHQZ Output Disable Time 6 ns
tCLQOX Output Hold Time 1 ns
tCLQV Clock Low To Output Valid 6 ns
tDVCH Data In Setup Time 2 ns
tCHDX Data In Hold Time 3 ns
tHLCH Hold# Low Setup Time(relative to Clock) 5 ns
tHHCH Hold# High Setup Time(relative to Clock) 5 ns
tCHHL Hold# High Hold Time(relative to Clock) 5 ns
tCHHH Hold# Low Hold Time(relative to Clock) 5 ns
tHLQZ Hold# Low To High-Z Output 6 ns
tHHQX Hold# High To Low-Z Output 6 ns
tWHSL Write Protect Setup Time Before CS# Low 20 ns
tSHWL Write Protect Hold Time After CS# High 100 ns
tDP CS# High To Deep Power-Down Mode 3 Us
tRES1 CS# High To Standby Mode Without Electronic Signature Read 20 ps
tRES2 CS# High To Standby Mode With Electronic Signature Read 20 ps
tRST_R CS# High To Next Command After Reset (from read) 30 Us
tRST_P CS# High To Next Command After Reset (from program) 30 Us
tRST_E CS# High To Next Command After Reset (from erase) 12 ms
tSUS1 CS# High To Next Command After Erase Suspend 30 us
tSUS2 CS# High To Next Command After Program Suspend 20 us
tRS Latency Between Resume And Next Suspend 150 us
tw Write Status Register Cycle Time 1 20 ms
tPP Page Program Time 0.5 4 ms
tSE Sector Erase Time 55 3000 ms
tBE1 Block Erase Time (32K Bytes) 0.15 3.2 S
tBE2 Block Erase Time (64K Bytes) 0.25 35 S
tCE Chip Erase Time 3 20 s

Note:

1. Typical values given for TA=25°C, VCC = 3.3V.
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2. Clock high or Clock low must be more than or equal to 45%PC. PC=1/fC(MAX).
3. Value guaranteed by design and/or characterization, not 100% tested in production.
4. For read frequency under Continuous Read Mode under ultra high working temperature, please contact XTX for detail.
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Serial Input Timing
tSHSL
<€ tSHCH

Cs# N
tCHSLJ/<—> |+> tSLCH tCHSH J(‘
SCLK \ "/ /S S\ ’|\ \
tDVCH {CHDX tCLCH l€ tCHCL
s g 0 17 G 17 S /1 L2 1

SO -

cs« T
tCLH €« tSHQZ

SCLK / [\ ) / |/

tCLQV tCLQV o

{CLOX »| [licLOX L
0 —1 1 D R 0T S—

s! N T T

Least significant address bit (LSB) in

Hold Timing

tCHH tHLCH tHHCH
x =7 N —
tCHHH —>
tHLQZ > [€«tHHQX
s0 S G S
HOLD# \ )

S| do not care during HOLD operation

Resume to Suspend Timing Diagram

Resume [€«— tRS —3  syspend

CS# \ Command Command 7/
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8. ORDERING INFORMATION

The ordering part number is formed by a valid combination of the following

XT25F08F

XT 25F 08F

SO

Company Prefix

XT=XTX

Product Family

25F = 2.3~3.6V Serial Flash Memory with 4KB
Uniform-Sector

Product Density

08F = 08M bit

Product Package

SO = SOP8 150mil
SS = SOP8 208mil
DT = DFN8 2x3x0.4mm

Temperature & Moisture Sensitivity Level

I = Industrial Level Temperature. (-40°C to +85°C), MSL3
H = Industrial Plus Level Temperature. (-40°C to +105°C), MSL3
U = Industrial Ultra Level Temperature. (-40°C to +125°C), MSL3

Green Code

G = Green/Reach Package

Product Carrier

U =Tube; T = Tape & Reel; A = Tray
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9. PACKAGE INFORMATION
9.1. Package SOP8 150mil

|<L>| 5 b

ﬁmm Py

s : ) A c ¢C1
2\ .
With Plating Base Metal
Detail “B”
El E
-7 TS ~
Ve N
/ AN
O / \
/ \
/ \
\ /v / \
| —/—— — |
— v e [
1 b l 4 \ %—\\ /’
V" \ S
\ < > /
/
\\ < L1 » 7
N - - s
— % Detail “A”

MILLIMETER
SYMBOL ™ iN [ NOM | MAX
A — — 1.75
Al 0.10 — 0.25
A2 1.30 1.40 1.50
b 0.39 — 0.47
b1 0.38 0.41 0.44
c 0.20 — 0.24
cl 0.19 0.20 0.21
D 4.80 4.90 5.00
El 3.80 3.90 4.00
e 1.27BSC
E 5.80 6.00 6.20
h 0.25 — 0.50
L 0.50 — 0.80
L1 1.05REF
0 o | — | e
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9.2. Package SOP8 150mil For Special Order

|1—>| ’i‘ . b

O 4 c ¢01

\
With Plating Base Metal
Detail “B”

e
EI
3

El E

—

— % Deta|I “A”

MILLIMETER
SYMBOL ™WIiN" | NOM | MAX
A — — 1.75
Al 0.10 — 0.25
A2 1.35 1.45 1.55
b 0.31 — 0.51
bl 0.28 0.40 0.48
c 0.17 — 0.25
cl 0.17 0.20 0.23
D 4.80 4.90 5.00
El 3.80 3.90 4.00
e 1.27BSC
E 6.00BSC
h 0.25 — 0.50
L 0.40 — 0.89
L1 1.05REF
0 o [ — [ @
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9.3. Package SOP8 208mil

I
I I
I

H H |
T A
I
I
| b
I
| bl

s o e e e r=—- E - —rF—-}——--—--El
! S
C NN, cl
| S
| S
I A .
| With Plating  Base Metal
! Y
|
I
! Y
| C
— ’4*
D
s

1 Al

] oSt : ¥ iz

L2

) j e
L

1

0.25

SYMBOL MILLIMETER
MIN NOM MAX
A 1.75 1.95 2.15
Al 0.05 0.15 0.25
A2 1.70 1.80 1.90
A3 0.75 0.80 0.85
b 0.33 — 0.51
b1 0.30 — 0.48
c 0.17 — 0.25
c1 0.15 0.20 0.23
D 5.13 5.23 5.33
E 7.70 7.90 8.10
El 5.18 5.28 5.38
e 1.27 BSC
050 | o065 | 080
L1 1.31 REF
0 o | — | s
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9.4. Package DFN8 2x3x0.4mm

<l D | -
Ll e | Ll - |
8 Y | 8
| - v
0
02
Y D . {
— —_ E 1 _B]_ E2 | 1 /_ ——
A h | A
EXPOSED I >—<Tp
THERMAL
PAD ZONE
PIN1 |:|
Wark
|4 I
1 2 Sl 2 1
TOP VIEW SIDE VIEW BOTTOM VIEW
| ¢ A
] C1 4 ] 1]
A |
c Al
SIDE VIEW
MILLIMETER
SYMBOL
MIN NOM MAX
A 0.35 — 0.40
Al 0 0.02 0.05
b 0.20 0.25 0.30
bl 0.18REF
c 0.127REF
1.90 2.00 2.10
D2 1.50 1.60 1.70
e 0.50BSC
Nd 1.50BSC
E 2.90 3.00 3.10
E2 0.10 0.20 0.30
L 0.40 0.45 0.50
L1 0.05 0.10 0.15
h 0.10 0.15 0.20
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10. REVISION HISTORY

Revision Description Date

1.0 Initial version Nov 19 2023
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