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Performance Highlight

Wide supply range from 2.3V to 3.6V for Read, Erase and Program
Ultra-Low Power consumption for Read, Erase and Program

x1, x2 and x4 Multi I/O Support

High reliability with 100K cycling endurance and 20-year data retention
Unique ID and Secure OTP Support

YVVVYYVY




NB25QS80A

© 00 NO O A WON

Contents
. FEATURES 4
. GENERAL DESCRIPTION 5
. PIN CONFIGURATIONS 7
. BLOCK DIAGRAM 8
. DATA PROTECTION 9
. MEMORY ORGANIZATION 12
. DEVICE OPERATION 13
. HOLD FEATURE 15
. COMMAND DESCRIPTION 16
9-1. Writ€ EN@DIE (WREN)...... ittt sttt ettt ettt e a bt e s h e e e she e e e sab e e e sbbe e e sab e e e snbeeeanbbeeeanee 19
9-2. WIit€ DiSADIE (WRDI ... tteiitiie ittt ettt ettt ettt e et e e et et e be e e e be et e eab e e e bee e e sabeeeannee s s anneeans 20
9-3. Read Identification (RDID)..........ccoiiiiiiiietee e e e e e e e e e e e e e e e bbb e e e e e e eaeaeeesesenannnnsraneeens 21
9-4. Read Electronic Signature (RES) .........uuiiiiiiiiiii e e e e e e s e e e e e e e e e e s nnareenees 22
9-5. Read Electronic Manufacturer ID & Device ID (REMS).......cooiiiiiiiiiie e 23
1S 1 I =Y o ST 24
9-7. Read Status RegiSter (RDSR).........iiiiiiiiiiii ettt e et e bt e e e s nbee e e e e enbraee e e enneee 25
9-8. Read Configuration Register (RDCR).........coiiiiiiii et e e 30
9-9. Write Status RegiSter (WRSR).......co it s e e e s et e e e s s b e e e aanneee s 31
9-10. Read Data BYtes (READ) .......oiiiiiiiiiee ettt ettt e ettt e e e s bbbt e e e s abe e e e e e sbnaeee e s abeeeeeeanes 35
9-11. Read Data Bytes at Higher Speed (FAST _READ) ...t e e e e 36
9-12. Dual Read MOde (DREAD)........cuiii ettt ettt ettt sttt et e s abe e e sbe e e e abe e e e sabe e e aabe e s eabe e e nbee e nbeeesaneeas 37
9-13. 2 X I/O Read MOdE (ZREAD) ......oiiiiieeiitiee ettt ettt ettt sttt e be e e bt e e e be e e e sabeeeanneeeanbeeens 38
9-14. Quad Read Mode (QREAD) .......ooiiiiieiiiee ittt ettt ettt ettt e e b e e bt e e e be e e e sabe e e aane e e sbeeens 39
9-15. 4 X 1/O Read MOdE (AREAD) ......oiiiiiiiiiie ettt ettt ettt ettt e e be e e e abe e e e be e e e sabeeeanneeesabeeens 40
1S L ST =W ) G (=T Lo PP TR 42
9-17. Performance Enhance Mode - XIP (eXeCUte-iN-Place) .........ccooeiiiiiiiiiiiiiiee e 43
1S R B TS T Ter (o =t = E T (] = SRR 45
9-19. BIOCK Erase (BEB2K).......o ittt ettt et e e et e e e st e e e ee e e e e e e nteeeneeeenneeeeneeeeenees 46
9-20. BIOCK Erase (BE) ......ciiiiiiiiiiiiiiii ettt e e a et e e as 47
1SR IR O 1 o 38 = = T (] TS 48
9-22. Page Program (PP) ..o ittt e b e e e e e e e e e b e e e e e e e e e e e nree s 49
9-23. 4 X 1/O Page Program (APP)........o et e e e e e e e e e e aeas 50
9-24. DEEP POWEI-AOWN (DP)....oiiiiiiiiiiie ittt e e e e e e e e et e e e e e e e e e s e e e eaabebaeeeeeeaeeesesansnreeseeess 51
9-25. Enter SEcUred OTP (ENSO).....ccooiiiiiiie ettt e e e et e e e e e e e e e e et e e aeeeeaeeeeeseannbesraeeas 52
9-26. EXit SECUred OTP (EXSO).. ..ttt e e e e e e e e e e e e e e e e ettt b e e e e eeeaeeeesesesnbataaaeeaeeaaaanss 52
9-27. Read Security Register (RDSCURY)........cocouiiiiiiiiiiiee ettt e e e e e e e e e eaabr e e e e e e aaeeeaeaans 53
9-28. Write Security Register (WRSCUR)........uuiiiiiiiiiecei e e e e e e e e e e e areaee e 54
9-29. Program/Erase SUSPENA/RESUME ..........iiiiiiiiiiiiiiiee et e e e e e e e 55
9-30. Program Resume and Erase REeSUME...........oooiiiiiiiiiiii et 57
9-31. NO OPEration (NOP) ......ooii ittt e h e e e e st e e e e s e bttt e e e abebeee e s sbaeeeeeanbeneeeesnnes 58
9-32. Software Reset (Reset-Enable (RSTEN) and Reset (RST)) ..uvveeeiiiiiiiiii e 58
9-33. High VoItage OPEration....... ..o ittt e et e e e et e e e e e b e e e e e enreeas 60
9-34. Read SFDP M0OdE (RDSFDP).......coiiiiiiiiiieiiee et e et e ee e et e e eeee st e e meeeaseeeenseeeenneeeeaseeeeaneeeenneeeeanneeens 61



NB25QS80A

10. POWER-ON STATE

11. ELECTRICAL SPECIFICATIONS

12. OPERATING CONDITIONS

13. ERASE AND PROGRAMMING PERFORMANCE
14. LATCH-UP CHARACTERISTICS

15. PART NAME DESCRIPTION

16. PACKAGE INFORMATION

17. REVISION HISTORY

62

62
67
70

70
7

73
77



NB25QS80A

1.Features

o SPI Flash Memories
—Standard SPI: SCLK, CS#, SlI, SO
—Dual SPI: SCLK, CS#, 100, 101
—Quad SPI: SCLK, CS#, 100, 101, 102, 103

o Highest Performance Serial Flash
-1 1/0 108MHz for fast read
— 2 1/0 Dual I/O Data transfer up to 208Mbits/s
— 4 1/0 Quad I/O Data transfer up to 416Mbits/s

o Power Supply and Low Power Consumption
—Single 2.3V to 3.6V supply

— 10uA standby current,0.2uA deep power down current
—10mA active read current at 104MHz, 10mA active program or erase current

« Flexible Architecture for Code and Data Storage
—Uniform 32/64K-byte Block Erase,Program 1 to 256 byte per programmable page
—Minimum 100,000 Program/Erase Cycles, More than 20-year data retention
—Latch-up protected to 100mA from -1V to Vcc +1V

o Fast Program and Erase Speed
— 0.5ms page program time
— 35ms 4K-byte sector erase time,0.45s 64K-byte block erase time

o Advanced Security Features
- Additional 8K bits secured OTP
— Features unique identifier
— Discoverable parameters (SFDP) register

o Package Information
- SOP8-150MIL/208MIL, TSSOP8,USON2*3
— Contact ZETTA for KGD and other options
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2. GENERAL DESCRIPTION

The NB25Q80A (8M-Bit) serial flash supports the standard Serial Peripheral Interface (SPI), and supports the
Dual/Quad SPI: Serial Clock, Chip Select, Serial Data 1/00 (Sl), I/01 (SO), I/02 (WP#), and I/0O3 (HOLD#).

The Dual I/O & Dual output data is transferred with speed of 208Mbits/s and the Quad I/0 & Quad output data is
transferred with speed of 416Mbits/s

The NB25Q80A features a serial peripheral interface and software protocol allowing operation on a simple 3-wire
bus while it is in single 1/0 mode. The three bus signals are a clock input (SCLK), a serial data input (Sl), and a
serial data output (SO). Serial access to the device is enabled by CS# input.

When it is in two 1/O read mode, the Sl pin and SO pin become SIO0 pin and SIO1 pin for address/dummy bits
input and data output. When it is in four 1/0 read mode, the Sl pin, SO pin, WP# pin and HOLD# pin become SIO0
pin, SIO1 pin, SIO2 pin and SIO3 pin for address/dummy bits input and data output.
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Table 1. Additional Feature

Protection and Security

NB25Q80A
Flexible Block Protection (BPO-BP3) \Y%
8K-bit security OTP \Y
Fast Read Performance
110 11/0 11/20 2 1/0 11/40 4 |/0
Dummy Cycle 8 8 4 8 6
Frequency 108MHz | 104MHz | 104MHz | 104MHz | 104MHz
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3. PIN CONFIGURATIONS

8-PIN SOPS 8-LAND USON (2x3mm)
. cst M1 — & M vce
css O 1 8 bvee S0/5101 M 2 7 M HOLD#SIO
SOt O 2 7 0 HOLD#SI03 WPRSI02 3 3] SCLK
WRESIDZ [ 2 § [ SCLK GND 4 5 SESI00
GND [ 4 5 [ 815100
SYMBOL |DESCRIPTION

CS# Chip Select

Serial Data Input (for 1 x 1/O)/ Serial Data Input & Output (for 4xI/O read mode)
SI/SI00

Serial Data Output (for 1 x I/0O)/ Serial Data Input & Output (for 4xI/O read mode)
SO/SI01

SCLK Clock Input

Write Protection Active Low or Serial Data Input & Output (for 4xI/O read mode)
WP#/S102

To pause the device without
HOLD#/SIO3 |deselecting the device or Serial Data Input & Output (for 4x1/O read mode)

VCC Power Supply

GND Ground

Note: The pin of HOLD#/SIO3 or WP#/S102 will
remain internal pull up function while this pin is  not physically connected in system configuration. However,
the internal pull up function will be
disabled if the system has physical connection to HOLD#/S103 or WP#/S102 pin.
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4. BLOCK DIAGRAM

x
@)
Address 8 Memory Array
Generator oS
F 3 =%
1w Y-Decoder
SI/SI00 ry
Data
SO/SIO1 N "| Register
SIOZ L 2
SIO03 L SRAM . Sense
Cs# P BuIer Amplifier
.| Mode State N HvV
"l Logic [* Machine *| Generator
SCLK Clock Generator
w
Output
Buffer

* Depends on part number options.
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5. DATA PROTECTION

During power transition, there may be some false system level signals which result in inadvertent erasure or
programming. The device is designed to protect itself from these accidental write cycles.

The state machine will be reset as standby mode automatically during power up. In addition, the control register
architecture of the device constrains that the memory contents can only be changed after specific command
sequences have completed successfully.

In the following, there are several features to protect the system from the accidental write cycles during VCC power-
up and power-down or from system noise.

* Power-on reset: to avoid sudden power switch by system power supply transition, the power-on reset may
protect the Flash.

» Valid command length checking: The command length will be checked whether it is at byte base and completed
on byte boundary.

Write Enable (WREN) command: WREN command is required to set the Write Enable Latch bit (WEL) before
issuing other commands to change data.

* Deep Power Down Mode: By entering deep power down mode, the flash device is under protected from writing
all commands except toggling the CS#. For more detail please see "9-24. Deep Power-down (DP)".

» Advanced Security Features: there are some protection and security features which protect content from
inadvertent write and hostile access.

1). Block lock protection
- The Software Protected Mode (SPM) use (BP3, BP2, BP1, BPO) bits to allow part of memory to be protected

as read only. The protected area definition is shown as "Table 2. Protected Area Sizes", the protected areas are
more flexible which may protect various area by setting value of BP0-BP3 bits.

- The Hardware Protected Mode (HPM) use WP#/SIO2 to protect the (BP3, BP2, BP1, BPO0) bits and Status
Register Write Protect (SRWD) bit. If the system goes into four 1/O mode, the feature of HPM will be disabled.
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Table 2. Protected Area Sizes
Protected Area Sizes (TB bit = 0)

Status bit Protect Level

BP3 BP2 BP1 BPO 8Mb

0 0 0 0 0 (none)

0 0 0 1 1 (1block, block 15")

0 0 1 0 2 (2blocks, block 14™-15™)

0 0 1 1 3 (4blocks, block 12"-15")

0 1 0 0 4 (8blocks, block 8"-15™)

0 1 0 1 5 (16blocks, protect all)

0 1 1 0 6 (16blocks, protect all)

0 1 1 1 7 (16blocks, protect all)

1 0 0 0 8 (16blocks, protect all)

1 0 0 1 9 (16blocks, protect all)

1 0 1 0 10 (16blocks, protect all)

1 0 1 1 11 (16blocks, protect all)

1 1 0 0 12 (16blocks, protect all)

1 1 0 1 13 (16blocks, protect all)

1 1 1 0 14 (16blocks, protect all)

1 1 1 1 15 (16blocks, protect all)

Protected Area Sizes (TB bit = 1)

Status bit Protect Level

BP3 BP2 BP1 BPO 8Mb

0 0 0 0 0 (none)

0 0 0 1 1 (1block, block 0™)

0 0 1 0 2 (2blocks, block 0"-1)

0 0 1 1 3 (4blocks, block 0"-3")

0 1 0 0 4 (8blocks, block 0™-7")

0 1 0 1 5 (16blocks, protect all)

0 1 1 0 6 (16blocks, protect all)

0 1 1 1 7 (16blocks, protect all)

1 0 0 0 8 (16blocks, protect all)

1 0 0 1 9 (16blocks, protect all)

1 0 1 0 10 (16blocks, protect all)

1 0 1 1 11 (16blocks, protect all)

1 1 0 0 12 (16blocks, protect all)

1 1 0 1 13 (16blocks, protect all)

1 1 1 0 14 (16blocks, protect all)

1 1 1 1 15 (16blocks, protect all)

Note: The device is ready to accept a Chip Erase instruction if, and only if, all Block Protect (BP3, BP2, BP1,
BPO) are 0.

10
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2). Additional 8K-bit secured OTP for unique identifier: to provide 8K-bit One-Time Program area for
setting device unique serial number - Which may be set by factory or system maker.

The 8K-bit secured OTP area is composed of two rows of 4K-bit. Customer could lock the first 4K-bit OTP
area and factory could lock the other.

- Security register bit 0 indicates whether the 2™ 4K-bit is locked by factory or not.

- Customer may lock-down the customer lockable secured OTP by writing WRSCUR((write security register)
command to set customer lock-down bit1 as "1". Please refer to table of "Table 11. Security Register Definition”
for security register bit definition and table of "Table 3. 8K-bit Secured OTP Definition" for address range
definition.

- To program 8K-bit secured OTP by entering secured OTP mode (with ENSO command), and going through
normal program procedure, and then exiting secured OTP mode by writing EXSO command.

Note: Once lock-down whatever by factory or customer, the corresponding secured area cannot be changed any
more. While in 8K-bit Secured OTP mode, array access is not allowed.

Table 3. 8K-bit Secured OTP Definition

Address range Size Lock-down
xxx000-xxx1FF 4096-bit Determined by Customer
xxx200-xxx3FF 4096-bit Determined by Factory

11
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6. MEMORY ORGANIZATION

Table 4. Memory Organization

Block Block Sector Address Rande

(64KB) | (32KB) | (4KB) 9
31 255 OFFO000h OFFFFFh

15 | : : :
30 240 OF0000h OFOFFFh
29 239 OEFO000h OEFFFFh

14 I : : :
28 224 OEO00Oh OEOFFFh
27 223 ODFO000h ODFFFFh

13 | : : :
26 208 0D0000h ODOFFFh
25 207 0CF000h OCFFFFh

12 | : : :
24 192 0C0000h OCOFFFh
23 191 OBF000h OBFFFFh

11 I : : :
22 176 0B0O00OOh OBOFFFh
21 175 0OAF000h OAFFFFh

10 | : : :
20 160 0A0000h 0AOFFFh
19 159 09F000h 09FFFFh

9 | : : :
18 144 090000h 090FFFh
17 143 08F000h 08FFFFh

8 | : : :
16 128 080000h 080FFFh
15 127 07F000h 07FFFFh

7 | : : :
14 112 070000h 070FFFh
13 111 06F000h 06FFFFh

6 | : : :
12 96 060000h 060FFFh
11 95 05F000h 05FFFFh

5 | : : :
10 80 050000h 050FFFh
9 79 04F000h 04FFFFh

4 | : : :
8 64 040000h 040FFFh
7 63 03F000h 03FFFFh

3 | : : :
6 48 030000h 030FFFh
5 47 02F000h 02FFFFh

2 | : : :
4 32 020000h 020FFFh
3 31 01F000h 01FFFFh

1 | : : :
2 16 010000h 010FFFh
15 00F000h 00FFFFh

1 : : :
0 | 2 002000h 002FFFh
0 1 001000h 001FFFh
0 000000h 000FFFh

12
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. DEVICE OPERATION

. Before a command is issued, status register should be checked to ensure device is ready for the intended
operation.

. When incorrect command is inputted to this device, it enters standby mode and remains in standby mode until
next CS# falling edge. In standby mode, SO pin of the device is High-Z.

. When correct command is inputted to this device, it enters active mode and remains in active mode until next
CS# rising edge.

. Input data is latched on the rising edge of Serial Clock (SCLK) and data shifts out on the falling edge of SCLK.
The difference of Serial mode 0 and mode 3 is shown as "Figure 1. Serial Modes Supported".

. For the following instructions: RDID, RDSR, RDCR, RDSCUR, READ, FAST_READ, DREAD, 2READ, 4READ,
QREAD, RDSFDP, RES, REMS, the shifted-in instruction sequence is followed by a data-out sequence. After
any bit of data being shifted out, the CS# can be high. For the following instructions: WREN, WRDI, WRSR, SE,
BE32K, BE, CE, PP, 4PP, DP, ENSO, EXSO, WRSCUR, SUSPEND, RESUME, NOP, RSTEN, RST, the CS#
must go high exactly at the byte boundary; otherwise, the instruction will be rejected and not executed.

. While a Write Status Register, Program or Erase operation is in progress, access to the memory array is
neglected and will not affect the current operation of Write Status Register, Program, Erase.

Figure 1. Serial Modes Supported

CPOL CPHA shift in shift out

LT 1 T LT LI

{Serial mode 3) 1 1 SCLK | | | |_ ‘‘‘‘‘‘ J | I |
=] XMSEI X

S50 ey MSB X X

(Serialmode 0) O

Note:

CPOL indicates clock polarity of Serial master, CPOL=1 for SCLK high while idle, CPOL=0 for SCLK low while not
transmitting. CPHA indicates clock phase. The combination of CPOL bit and CPHA bit decides which Serial mode is

supported.

13
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Figure 2. Serial Input Timing

j[— {SHSL

Cs# \ jj }
tCHSL +— (S| CH tCHSH 1SHCH
/N \
tDVCH —» <t —l"—l'l—tCHCL
+—- O HD X {CLCH —»

s se ff)@( E
SO i J

Figure 3. Output Timing

Il ’
cs# /
SCLK _\\_/ ‘\_/ \_/—ﬂ E%_C
toLav cLav - 1oL tsHQZ
tCLOX == | 1oLaxX

S0

cse T\ jf
tHLCH
o HHL = tHHCH
e U s o/ U e w—
tCHHH—=
tHLOZ = {HHOX
s0 X L X
HOLD# \ jf /

* Sl is "don't care" during HOLD operation.

14
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8. HOLD FEATURE

HOLD# pin signal goes low to hold any serial communications with the device. The HOLD feature will not stop the
operation of write status register, programming, or erasing in progress.

The operation of HOLD requires Chip Select (CS#) keeping low and starts on falling edge of HOLD# pin signal
while Serial Clock (SCLK) signal is being low (if Serial Clock signal is not being low, HOLD operation will not start
until Serial Clock signal being low). The HOLD condition ends on the rising edge of HOLD# pin signal while Serial
Clock(SCLK) signal is being low (if Serial Clock signal is not being low, HOLD operation will not end until Serial
Clock being low).

Figure 5. Hold Condition Operation

cst \ s

o O A e O B e O O e O B

HOLD# o ; ’7 |
SI/SI00 Wa”d Dat;fa ;K: Don't care :I{ Valid Data;{ Don't care * }( Valid Data

SO/SIO1 i - : : i
(internal) MIW ) Bit 7 : X Bit6 : EE
SO/SIO1 N i High Z — | High z | , ;
el 4 i (10 W ey SRICTIN G

Bit 7 . Bit 6

O T O O e O R B

HOLD# N t I H I ! E——
SI/SI00 M Valid Data H g{ Don't care H :H: Valid Data : Eﬂ: Don’t care ;{ Valid Data

R

?ﬁ,’{fﬁg.} MIW Bit7: Bit 6} R Bit4 | HBits
80, s ST ey

During the HOLD operation, the Serial Data Output (SO) is high impedance when Hold# pin goes low and will keep
high impedance until Hold# pin goes high. The Serial Data Input (Sl) is don't care if both Serial Clock &SCLK and
Hold# pin goes low and will keep the state until SCLK goes low and Hold# pin goes high. If Chip Select (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 CS# must be at low.
Note: The HOLD feature is disabled during Quad /0O mode.

15
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9. COMMAND DESCRIPTION

Table 5. Command Set

Read/Write Array Commands

I/0 1 1 2 2 4 4
Command READ FAST READ @ iRI/EOAlgad (1 |E/)F2%Ar[e)ad 4READ QREAD
(byte) (normal read) |(fast read data) (4x l/Oread) | (11/40 read)
command) command)
1st byte 03 (hex) 0B (hex) BB (hex) 3B (hex) EB (hex) 6B (hex)
2nd byte ADD1 ADD1 ADD1 ADD1 ADD1 ADD1
3rd byte ADD2 ADD2 ADD2 ADD2 ADD2 ADD2
4th byte ADD3 ADD3 ADD3 ADD3 ADD3 ADD3
5th byte Dummy Dummy Dummy Dummy Dummy
n bytesread | n bytesread | n bytesread | n bytes read and /O read| n bytes read
out until CS# | out until CS# | out by 2 x /O | out by Dual | with 6 dummy | out by Quad
Action goes high goes high until CS# goes | Output until cycles output until
high CS# goes high CS# goes high
/0 1 4 1 1 1 1 1
4PP BE 32K BE
CO(rQyTea)nd (page I;Zgram) (quad page (sectc?rEerase) (block erase | (block erase (chipCeErase) RRDngEDPP
program) 32KB) 64KB) (Rea )
1st byte 02 (hex) 38 (hex) 20 (hex) 52 (hex) D8 (hex) 60 or C7 (hex) 5A (hex)
2nd byte ADD1 ADD1 ADD1 ADD1 ADD1 ADD1
3rd byte ADD2 ADD2 ADD2 ADD2 ADD2 ADD2
4th byte ADD3 ADD3 ADD3 ADD3 ADD3 ADD3
5th byte Dummy
to program the | quad inputto | to erase the to erase the to erase the |to erase whole| Read SFDP
selected page | program the |selected sector| selected 32KB | selected block chip mode
Action selected page block

16
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Register/Setting Commands

PGM/ERS
RDSR RDCR (read WRSR
Command WREN WRDI (read status configuration (write status Suspend
(byte) (write enable) (write disable) ragister) register) register) (Suspends
9 9 9 Program/Erase)
1st byte 06 (hex) 04 (hex) 05 (hex) 15 (hex) 01 (hex) 75 or BO (hex)
2nd byte Values
3rd byte Values
4th byte
5th byte
sets the (WEL) | resets the (WEL)| to read outthe | to read out the to write new program/erase
write enable latch |write enable latch| values of the values of the values of the operation is
bit bit status register configuration configuration/ interrupted
Action register status register by suspend
command
PGM/ERS DP
Command Resume (Deep power SBL
(byte) (Resumes dgvfn) (Set Burst Length)
Program/Erase)
1st byte 7A or 30 (hex) B9 (hex) CO0 (hex)
2nd byte Value
3rd byte
4th byte
5th byte
to continue enters deep  |to set Burst length
performing the power down
Action suspended mode
program/erase
sequence

17
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ID/Reset Commands

Note 1: ADD=00H will output the manufacturer ID first and ADD=01H will output device ID first.

Note 2: It is not recommended to adopt any other code not in the command definition table, which will potentially enter the
hidden mode.

Note 3: The RSTEN command must be executed before executing the RST command. If any other command is issued
in-between RSTEN and RST, the RST command will be ignored.

18

REMS (read
RDID ; . RDSCUR WRSCUR
Command | (1054 identific- RES (read electronic | ENSO (enter | EXSO - (exit (read security | (write security
(byte) ation) electronic D) | manufacturer | secured OTP) | secured OTP) | ™" vty register)
& device ID) 9 9
1st byte 9F (hex) AB (hex) 90 (hex) B1 (hex) C1 (hex) 2B (hex) 2F (hex)
2nd byte X X
3rd byte X X
4th byte X ADD Nete 1)
5th byte
outputs JEDEC| to read out output the to enter the to exitthe | to read value |to set the lock-
ID: 1-byte | 1-byte Device | Manufacturer | 8K-bit secured [8K-bit secured| ©f security | down bit as
Act Manufacturer ID ID & Device ID| OTP mode | OTP mode register  |"1" (once lock-
ction ID & 2-byte down, cannot
Device ID be update)
COMMAND NOP RSTEN (FTeSsLt
byte i
(byte) (No Operation)| (Reset Enable) Memory)
1st byte 00 (hex) 66 (hex) 99 (hex)
2nd byte
3rd byte
4th byte
5th byte
Action (Note 3)
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9-1. Write Enable (WREN)

The Write Enable (WREN) instruction is for setting Write Enable Latch (WEL) bit. For those instructions like PP, 4PP,
SE, BE32K, BE, CE, and WRSR, which are intended to change the device content WEL bit should be set every time
after the WREN instruction setting the WEL bit.

The sequence of issuing WREN instruction is: CS# goes low—sending WREN instruction code— CS# goes high.

The SIO[3:1] are "don't care" .

Figure 6. Write Enable (WREN) Sequence

—_
Mode 0
*+—— Command —"'I

s [N R (i

High-Z

SO

19
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9-2. Write Disable (WRDI)

The Write Disable (WRDI) instruction is to reset Write Enable Latch (WEL) bit.
The sequence of issuing WRDI instruction is: CS# goes low—sending WRDI instruction code—CS# goes high.

The SIO[3:1] are "don't care".

The WEL bit is reset by following situations:
- Power-up
- Completion of Write Disable (WRDI) instruction
- Completion of Write Status Register (WRSR) instruction
- Completion of Page Program (PP) instruction
- Completion of Quad Page Program (4PP) instruction
- Completion of Sector Erase (SE) instruction
- Completion of Block Erase 32KB (BE32K) instruction
- Completion of Block Erase (BE) instruction
- Completion of Chip Erase (CE) instruction
- Program/Erase Suspend
- Completion of Softreset command
- Completion of Write Security Register (WRSCUR) command

Figure 7. Write Disable (WRDI) Sequence

cs# _\ /7

s IO

=—— Command ——*

i o4 XU

High-Z

SO

20
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9-3. Read Identification (RDID)

The RDID instruction is for reading the manufacturer ID of 1-byte and followed by Device ID of 2-byte. The
Manufacturer ID and Device ID are listed as "Table 6. ID Definitions".

The sequence of issuing RDID instruction is: CS# goes low— sending RDID instruction code—24-bits ID data out
on SO— to end RDID operation can drive CS# to high at any time during data out.

While Program/Erase operation is in progress, it will not decode the RDID instruction, therefore there's no effect on
the cycle of program/erase operation which is currently in progress. When CS# goes high, the device is at standby
stage.

Figure 8. Read Identification (RDID) Sequence

Cs# \ /
Mode3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 28 29 30 31

st TN oFh (T

Mode 0

Manufacturer Identification Device Identification
High-Z
80 DO OR0000CCCR0000!
\_
MSB MSB
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9-4. Read Electronic Signature (RES)

RES instruction is for reading out the old style of 8-bit Electronic Signature, whose values are shown as "Table 6.
ID Definitions". This is not the same as RDID instruction. It is not recommended to use for new design. For new
design, please use RDID instruction.

The SIO[3:1] are "don't care".

The RES instruction is ended by CS# goes high after the ID been read out at least once. The ID outputs repeatedly
if continuously send the additional clock cycles on SCLK while CS# is at low.

Figure 9. Read Electronic Signature (RES) Sequence

cst# _\ /

Mode3 0 1 2 3 45 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38

—— L]
Mode 0
4+—— Command —Ulﬂ— 3DummyBytes—4-‘

s ren XXXy~ XX XX I

Electronic Signature Out

so on? P000000C

MS
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9-5. Read Electronic Manufacturer ID & Device ID (REMS)

The REMS instruction returns both the JEDEC assigned manufacturer ID and the device ID. The Device ID values
are listed in "Table 6. ID Definitions".

The REMS instruction is initiated by driving the CS# pin low and sending the instruction code "90h" followed by two
dummy bytes and one address byte (A7-A0). After which the manufacturer ID for ZETTA and the device ID are
shifted out on the falling edge of SCLK with the most significant bit (MSB) first. If the address byte is 00h, the
manufacturer ID will be output first, followed by the device ID. If the address byte is 01h, then the device ID will be
output first, followed by the manufacturer ID. While CS# is low, the manufacturer and device IDs can be read
continuously, alternating from one to the other. The instruction is completed by driving CS# high.

Figure 10. Read Electronic Manufacturer & Device ID (REMS) Sequence

oot \ .
i o0 S0 0400005
s (IH///I/IlHIHHI/Ié//IHHHHIIHHII!EJHH:

Notes:
(1) ADD=00H will output the manufacturer's ID first and ADD=01H will output device ID first.
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9-6. ID Read

User can execute this ID Read instruction to identify the Device ID and Manufacturer ID. The sequence of issuing
RDID instruction is: CS# goes low— sending RDID instruction code—24-bits ID data out on SO— to end RDID

operation can drive CS# to high at any time during data out.

After the command cycle, the device will immediately output data on the falling edge of SCLK. The manufacturer ID,
memory type, and device ID data byte will be output continuously, until the CS# goes high.

While Program/Erase operation is in progress, it will not decode the RDID instruction, therefore there's no effect on
the cycle of program/erase operation which is currently in progress. When CS# goes high, the device is at standby

stage.

Table 6. ID Definitions

Command Type NB25Q80A
Manufacturer ID Memory type Memory density
RDID
23 14
Electronic ID
RES 14
REMS Manufacturer ID Dev;c;e ID

24

NB25QS80A




NB25QS80A

9-7. Read Status Register (RDSR)

The RDSR instruction is for reading Status Register Bits. The Read Status Register can be read at any time (even

in program/erase/write status register condition). It is recommended to check the Write in Progress (WIP) bit before

sending a new instruction when a program, erase, or write status register operation is in progress.

The sequence of issuing RDSR instruction is: CS# goes low— sending RDSR instruction code— Status Register data

out on SO.

The SIO[3:1] are "don't care".

Figure 11. Read Status Register (RDSR) Sequence

M —— command ——*

S

SO

05h

/

N

LI

High-Z

Status Register Out

7TX6X5X4X3X2X1X0

MSB

Status Register Out

TX6X5X4X3X2X 1

MSB
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For user to check if Program/Erase operation is finished or not, RDSR instruction flow are shown as follows:

Figure 12. Program/Erase flow with read array data

start

|

WREN command

:

RDSR command*

SCR——

Yes
| Program/erase command |

:

Write program data/address
(Write erase address)

]

RDSR command

<wp-0r >

Yes
RDSR command
I

h
Read WEL=0, BP[3:0], QE,
and SRWD data

-

F 3

4
Read array data
(same address of PGM/ERS)

No
Verify OK?
Yes L
Program/erase successfully Program/erase fail

Yes
Program/erase

.
nother bloc * Issue RDSR to check BP[3:0].

No
Program/erase completed
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Figure 13. Program/Erase flow without read array data (read P_FAIL/E_FAIL flag)

start

'

WREN command

'

RDSR command*

<>

Yes

F 3

Program/erase command

}

Write program data/address
(Write erase address)

RDSR command

Y

Yes

RDSR command

L
Read WEL=0, BP[3:0], QE,
and SRWD data

¥

RDSCUR command

Yes
P_FAIL/E_FAIL =1 ?

¥

Program/erase successfully Program/erase fail

L

Program Yes

another block?

* Issue RDSR to check BP[3:0].

Program/erase completed
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Status Register

The definition of the status register bits is as below:

WIP bit. The Write in Progress (WIP) bit, a volatile bit, indicates whether the device is busy in program/erase/write
status register progress. When WIP bit sets to 1, which means the device is busy in program/erase/write status
register progress. When WIP bit sets to 0, which means the device is not in progress of program/erase/write status
register cycle.

WEL bit. The Write Enable Latch (WEL) bit is a volatile bit that is set to “1” by the WREN instruction. WEL needs to be
set to “1” before the device can accept program and erase instructions, otherwise the program and erase instructions
are ignored. WEL automatically clears to “0” when a program or erase operation completes. To ensure that both WIP
and WEL are “0” and the device is ready for the next program or erase operation, it is recommended that WIP be
confirmed to be “0” before checking that WEL is also “0”. If a program or erase instruction is applied to a protected
memory area, the instruction will be ignored and WEL will clear to “0”.

BP3, BP2, BP1, BP0 bits. The Block Protect (BP3, BP2, BP1, BPO0) bits, non-volatile bits, indicate the protected area (as
defined in "Table 2. Protected Area Sizes") of the device to against the program/erase instruction without hardware
protection mode being set. To write the Block Protect (BP3, BP2, BP1, BPO) bits requires the Write Status Register (WRSR)
instruction to be executed. Those bits define the protected area of the memory to against Page Program (PP), Sector
Erase (SE), Block Erase (BE/BE32K) and Chip Erase (CE) instructions (only if Block Protect bits (BP3:BPO0) set to 0,
the CE instruction can be executed). The BP3, BP2, BP1, BPO bits are "0" as default, which is un-protected.

QE bit. The Quad Enable (QE) bit, non-volatile bit, while it is "0" (factory default), it performs non-Quad and WP#,
HOLD# are enabled. While QE is "1", it performs Quad /O mode and WP#, HOLD# are disabled. In the other
words, if the system goes into four I/O mode (QE=1), the feature of HPM and HOLD will be disabled.

SRWD bit. The Status Register Write Disable (SRWD) bit, non-volatile bit, is operated together with Write Protection
(WP#/SI102) pin for providing hardware protection mode. The hardware protection mode requires SRWD sets to 1 and
WP#/S102 pin signal is low stage. In the hardware protection mode, the Write Status Register (WRSR) instruction is
no longer accepted for execution and the SRWD bit and Block Protect bits (BP3, BP2, BP1, BP0) are read only. The
SRWD bit defaults to be "0".

Table 7. Status Register

bit7 bité bit5 bit4 bit3 bit2 bit1 bit0
BP3 BP2 BP1 BPO
SRV,VD (sta’.(us QE (level of (level of (level of (level of WEL WIP
register write (Quad protected protected protected protected (write enable (write in
protect) Enable) block) block) block) block) latch) | progress bit)
1=status
register write | 1=Quad 1=write 1=write
disabled Enable enable operation
O=status 0=not Quad (note 1) (note 1) (note 1) (note 1) O=not write |0=not in write
register write Enable enable operation
enabled
Non-volatile | Non-volatile | Non-volatile | Non-volatile | Non-volatile | Non-volatile volatile bit volatile bit
bit bit bit bit bit bit

Note 1: Please refer to the "Table 2. Protected Area Sizes".
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Configuration Register

The Configuration Register is able to change the default status of Flash memory. Flash memory will be configured

after the CR bit is set.

TB bit

The Top/Bottom (TB) bit is a non-volatile OTP bit. The Top/Bottom (TB) bit is used to configure the Block Protect
area by BP bit (BP3, BP2, BP1, BPO0), starting from TOP or Bottom of the memory array. The TB bit is defaulted as
“0”, which means Top area protect. When it is set as “1”, the protect area will change to Bottom area of the memory

device. To write the TB bit requires the Write Status Register (WRSR) instruction to be executed.

Table 8. Configuration Register

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
DC TB
Reserved (Dummy Reserved | Reserved | (top/bottom | Reserved | Reserved | Reserved
Cycle) selected)
OREAD/ 0=Top area
4READ protect
X D X X 1=Bottom area X X X
ummy
Cycle protect
(Default=0)
X Volatile bit X X OTP X X X

Table 9. Dummy Cycle Table

DC Numbers of Dummy
Cycles
0 (default) 4
2READ
1 8
0 (default) 6
4READ
1 10
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9-8. Read Configuration Register (RDCR)

The RDCR instruction is for reading Configuration Register Bits. The Read Configuration Register can be read
at any time (even in program/erase/write configuration register condition). It is recommended to check the Write
in Progress (WIP) bit before sending a new instruction when a program, erase, or write configuration register
operation is in progress.

The sequence of issuing RDCR instruction is: CS# goes low— sending RDCR instruction code— Configuration
Register data out on SO— CS# goes high exactly at the 8 bits data boundary.

The SIO[3:1] are don't care.

Figure 14. Read Configuration Register (RDCR) Sequence

cs#\ /—_

Mode3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

SCLK

Mode 0

[4——— Command ——#

S| 15h )

Configuration register Out
High-Z -
SO 736351433 ¥2%1%0

MSB
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9-9. Write Status Register (WRSR)

The WRSR instruction is for changing the values of Status Register Bits and Configuration Register Bits. Before
sending WRSR instruction, the Write Enable (WREN) instruction must be decoded and executed to set the Write
Enable Latch (WEL) bit in advance. The WRSR instruction can change the value of Block Protect (BP3, BP2,
BP1, BPO) bits to define the protected area of memory (as shown in "Table 2. Protected Area Sizes"). The WRSR
also can set or reset the Quad enable (QE) bit and set or reset the Status Register Write Disable (SRWD) bit in
accordance with Write Protection (WP#/S102) pin signal, but has no effect on bit1(WEL) and bit0 (WIP) of the status
register. The WRSR instruction cannot be executed once the Hardware Protected Mode (HPM) is entered.

The sequence of issuing WRSR instruction is: CS# goes low— sending WRSR instruction code— Status Register
data on SI—-CS# goes high.

The CS# must go high exactly at the 8 bits or 16 bits data boundary; otherwise, the instruction will be rejected and
not executed. The self-timed Write Status Register cycle time (tW) is initiated as soon as Chip Select (CS#) goes
high. The Write in Progress (WIP) bit still can be checked during the Write Status Register cycle is in progress. The
WIP sets 1 during the tW timing, and sets 0 when Write Status Register Cycle is completed, and the Write Enable
Latch (WEL) bit is reset. For more detail please check "Table 18. AC Characteristics".

Figure 15. Write Status Register (WRSR) Sequence

CS# \ /

Mode 3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23
SCLK !

_1

Mode 0 d

[#— comman <4——  Status == Configuration =™
Register In Register In
s T[ITITIX ot (XXX XX LT
High-Z MSB

SO
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Software Protected Mode (SPM):

- When SRWD bit=0, no matter WP#/SIO2 is low or high, the WREN instruction may set the WEL bit and can
change the values of SRWD, BP3, BP2, BP1, BPO. The protected area, which is defined by BP3, BP2, BP1,
BPO, is at software protected mode (SPM).

- When SRWD bit=1 and WP#/SIO2 is high, the WREN instruction may set the WEL bit can change the values
of SRWD, BP3, BP2, BP1, BPO. The protected area, which is defined by BP3, BP2, BP1, BPO, is at software
protected mode (SPM)

Note:
If SRWD bit=1 but WP#/SIO2 is low, it is impossible to write the Status Register even if the WEL bit has previously
been set. It is rejected to write the Status Register and not be executed.

Hardware Protected Mode (HPM):

- When SRWD bit=1, and then WP#/SIO2 is low (or WP#/SIO2 is low before SRWD bit=1), it enters the hardware
protected mode (HPM). The data of the protected area is protected by software protected mode by BP3, BP2,
BP1, BP0 and hardware protected mode by the WP#/SIO2 to against data modification.

Note:

To exit the hardware protected mode requires WP#/SIO2 driving high once the hardware protected mode is entered.
If the WP#/SIO2 pin is permanently connected to high, the hardware protected mode can never be entered; only can
use software protected mode via BP3, BP2, BP1, BPO.

Table 10. Protection Modes

Mode Status register condition WP# and SRWD bit status Memory
Software protection Status register can be written | \ypy=1 and SRWD bit=0, or The protected area
in (WEL bit is set to "1") and _ "
mode (SPM) WP#=0 and SRWD bit=0, or cannot
the SRWD, BP0-BP3 - _
) WP#=1 and SRWD=1 be program or erase.
bits can be changed
Hardware protection The SRWD, BP0-BP3 of The protected area
P status register bits cannot be WP#=0, SRWD bit=1 cannot
mode (HPM)
changed be program or erase.
Note:

1. As defined by the values in the Block Protect (BP3, BP2, BP1, BPO0) bits of the Status Register, as shown in
"Table 2. Protected Area Sizes".
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Figure 16. WRSR flow

start

;

WREN command

'

RDSR command

< >

Yes
WRSR command

.

Write status register
data

-~

¥

RDSR command

<o >

Yes

RDSR command

'y

k4
Read WEL=0, BP[3:0], QE,
and SRWD data

N
Verify OK? °
Yes ¥
WRSR successfully WRSR fail
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Figure 17. WP# Setup Timing and Hold Timing during WRSR when SRWD=1

WP# j \ W
tSHWL
tWHSL

SCLK

SI F FF J ) 01h

High-Z

SO

I

Note: WP# must be kept high until the embedded operation finish.
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9-10. Read Data Bytes (READ)

The read instruction is for reading data out. The address is latched on rising edge of SCLK, and data shifts out on
the falling edge of SCLK at a maximum frequency fR. The first address byte can be at any location. The address
is automatically increased to the next higher address after each byte data is shifted out, so the whole memory can
be read out at a single READ instruction. The address counter rolls over to 0 when the highest address has been
reached.

The sequence of issuing READ instruction is: CS# goes low—sending READ instruction code— 3-byte address on
Sl— data out on SO—to end READ operation can use CS# to high at any time during data out.

Figure 18. Read Data Bytes (READ) Sequence

cs# -

1\/Iod63‘ 01 23 45 67 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39

< ___HJUUUUUUUUUL JUUUR
Mode 0
-+——— command —+—24-Bit Address —*|

s [T o XeXeXed XXX ITITIIIITITTTITTIITIIIIIT ..

MSB
f Data Out 1 Data Out 2

SO e (7 @999900

MSB
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9-11.Read Data Bytes at Higher Speed (FAST_READ)

The FAST_READ instruction is for quickly reading data out. The address is latched on rising edge of SCLK, and
data of each bit shifts out on the falling edge of SCLK at a maximum frequency fC. The first address byte can be at
any location. The address is automatically increased to the next higher address after each byte data is shifted out,
so the whole memory can be read out at a single FAST_READ instruction. The address counter rolls over to 0 when
the highest address has been reached.

The sequence of issuing FAST_READ instruction is: CS# goes low— sending FAST_READ instruction code—
3-byte address on Sl—1-dummy byte (default) address on Sl— data out on SO— to end FAST_READ operation
can use CS# to high at any time during data out.

While Program/Erase/Write Status Register cycle is in progress, FAST_READ instruction is rejected without any
impact on the Program/Erase/Write Status Register current cycle.

Figure 19. Read at Higher Speed (FAST_READ) Sequence

o T\ _
= 08000
« = (L
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9-12. Dual Read Mode (DREAD)

The DREAD instruction enable double throughput of Serial NOR Flash in read mode. The address is latched on
rising edge of SCLK, and data of every two bits (interleave on 2 1/O pins) shift out on the falling edge of SCLK at
a maximum frequency fT. The first address byte can be at any location. The address is automatically increased
to the next higher address after each byte data is shifted out, so the whole memory can be read out at a single
DREAD instruction. The address counter rolls over to 0 when the highest address has been reached. Once
writing DREAD instruction, the following data out will perform as 2-bit instead of previous 1-bit.

The sequence of issuing DREAD instruction is: CS# goes low — sending DREAD instruction — 3-byte address

on Sl — 8-bit dummy cycle — data out interleave on SIO1 & SIO0 — to end DREAD operation can use CS# to
high at any time during data out.

While Program/Erase/Write Status Register cycle is in progress, DREAD instruction is rejected without any
impact on the Program/Erase/Write Status Register current cycle.

Figure 20. Dual Read Mode Sequence (Command 3B)

CS# \
0 1 23 4 5 6 7 8 9 30 31 32 39 40 41 42 43 44 45

s [UULLLLLLUT ... JUUL ... [

«——  Command —  ple— 24 ADD Cycle —po|ag— 8dummy _y! Data1 Out Data;Oui
cycle

SI/SIO0 3B A1XAD D6 XD4XD2XD0oXD6 XD4

High Impedance
S0O/SI101 D7 AXDSAD3RD 1 K07 XD5
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9-13. 2 x I/0O Read Mode (2READ)

The 2READ instruction enables Double Transfer Rate of Serial NOR Flash in read mode. The address is latched
on rising edge of SCLK, and data of every two bits (interleave on 2 I/O pins) shift out on the falling edge of
SCLK at a maximum frequency fT. The first address byte can be at any location. The address is automatically
increased to the next higher address after each byte data is shifted out, so the whole memory can be read out
at a single 2READ instruction. The address counter rolls over to 0 when the highest address has been reached.
Once writing 2READ instruction, the following address/dummy/data out will perform as 2-bit instead of previous
1-bit.

The sequence of issuing 2READ instruction is: CS# goes low— sending 2READ instruction— 24-bit address

interleave on SIO1 & SIO0— 4-bit dummy cycle on SIO1 & SIO0— data out interleave on SIO1 & SIO0— to end
2READ operation can use CS# to high at any time during data out.

While Program/Erase/Write Status Register cycle is in progress, 2READ instruction is rejected without any
impact on the Program/Erase/Write Status Register current cycle.

Figure 21. 2 x /0 Read Mode Sequence (Command BB)

01 2 3 4 5 6 7 8 9 18 19 20 21 22 23 24 25 26 27 28 29
SCLK
- Command 12 ADD Cycle —p-|g— 4 dummy _p
cycle
SUSIO0 BB(hex) - (2o )e2)eo)
High Impedance

Note: SI/SIO0 or SO/SIO1 should be kept "0h" or "Fh" in the first two dummy cycles. In other words, P2=P0 or
P3=P1 is necessary.
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9-14. Quad Read Mode (QREAD)

The QREAD instruction enable quad throughput of Serial NOR Flash in read mode. A Quad Enable (QE) bit of
status Register must be set to "1" before sending the QREAD instruction. The address is latched on rising edge
of SCLK, and data of every four bits (interleave on 4 1/O pins) shift out on the falling edge of SCLK at a maximum
frequency fQ. The first address byte can be at any location. The address is automatically increased to the next
higher address after each byte data is shifted out, so the whole memory can be read out at a single QREAD
instruction. The address counter rolls over to 0 when the highest address has been reached. Once writing
QREAD instruction, the following data out will perform as 4-bit instead of previous 1-bit.

The sequence of issuing QREAD instruction is: CS# goes low— sending QREAD instruction — 3-byte address
on SI — 8-bit dummy cycle — data out interleave on SIO3, S102, SIO1 & SIO0— to end QREAD operation can
use CS# to high at any time during data out.

While Program/Erase/Write Status Register cycle is in progress, QREAD instruction is rejected without any
impact on the Program/Erase/Write Status Register current cycle.

Figure 22. Quad Read Mode Sequence (Command 6B)

cs# \
0 1 2 3 4 56 7 8 9 29 30 31 32 33 38 39 40 41 42

o JUUHUUUUUUT, UL

=—— Command  —*r* 24 ADD Cycles ™™ 8dummy cycles = |Dgtg | Data Data
Out 1| Out 2 Out 3

SI/SI100 68 )@%% . {n2YarYno D4 po¥DXpo) D4
High Impedance
SO/SIOf DXDRDHD Y 0s

High Impedance

SI02 DeXDZ2XDeXD2X D6
High Impedance
SIo3 D7AD3AD7AD <D7
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9-15. 4 x I/0 Read Mode (4READ)

The 4READ instruction enable quad throughput of Serial NOR Flash in read mode. A Quad Enable (QE) bit of status
Register must be set to "1" before sending the 4READ instruction. The address is latched on rising edge of SCLK,
and data of every four bits (interleave on 4 1/O pins) shift out on the falling edge of SCLK at a maximum frequency
fQ. The first address byte can be at any location. The address is automatically increased to the next higher address
after each byte data is shifted out, so the whole memory can be read out at a single 4READ instruction. The address
counter rolls over to 0 when the highest address has been reached. Once writing 4READ instruction, the following
address/dummy/data out will perform as 4-bit instead of previous 1-bit.

The sequence of issuing 4READ instruction is: CS# goes low— sending 4READ instruction— 24-bit address

interleave on S103, S102, SI0O1 & SIO0—2+4 dummy cycles—data out interleave on SIO3, SI02, SIO1 & SIO0— to
end 4READ operation can use CS# to high at any time during data out.

Another sequence of issuing 4READ instruction especially useful in random access is: CS# goes low—send 4READ
instruction—3-bytes address interleave on SIO3, SI02, SIO1 & SIO0—performance enhance toggling bit P[7:0]—

4 dummy cycles —data out until CS# goes high — CS# goes low (The following 4READ instruction is not

allowed, hence 8 cycles of 4READ can be saved comparing to normal 4READ mode) — 3-bytes random access
address.

In the performance-enhancing mode, P[7:4] must be toggling with P[3:0]; likewise P[7:0]=A5h, 5Ah, FOh or OFh can
make this mode continue and reduce the next 4READ instruction. Once P[7:4] is no longer toggling with P[3:0];
likewise P[7:0]=FFh, 00h, AAh or 55h and afterwards CS# is raised and then lowered, the system then will escape
from performance enhance mode and return to normal operation.

While Program/Erase/Write Status Register cycle is in progress, 4READ instruction is rejected without any impact
on the Program/Erase/Write Status Register current cycle.
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Figure 23. 4 x 1/0 Read Mode Sequence

7\ /-

Mode 3 01 2 3 456 7 8 910 11121314 1516 17 18 19 20 21 22 23 24 Mode 3

SCLK
Mode 0 : : Mode 0
la—— Command —me  6ADD Cycles ¢ 40Dummy i Data | Data | Data
erformanc Cycles Outt1 ! Out2 ;Out3
anhance i
irdicator (Noje) . !
SI00 HHZHX EBh ofa1agat12)as Xada X A0X Pa Y Po pa¥oo¥oa¥ooYoaYoo
sSI101 1170135 a0 XAs X A1 X ps X e ps¥01 XosXo1 XosXD1
n )
b H
Sl102 22418 14§a10X A6 X A2 X pe X P2 peXpzYpeX D2 XDe Y02
L) i
SI03 Fatgla1siatiXar KA X pr X pa D7XD3XD7XD3 XD7X03
. A

Note:
1. Hi-impedance is inhibited for the two clock cycles.

2. P7#P3, P6#P2, P5#P1 & P4#P0 (Toggling) is inhibited.
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9-16. Burst Read

The Burst Read feature allows applications to fill a cache line with a fixed length of data without using multiple read
commands. Burst Read is disabled by default at power-up or reset. Burst Read is enabled by setting the Burst
Length. When the Burst Length is set, reads will wrap on the selected boundary (8/16/32/64-bytes) containing the
initial target address. For example if an 8-byte Wrap Depth is selected, reads will wrap on the 8-byte-page-aligned
boundary containing the initial read address.

To set the Burst Length, drive CS# low — send SET BURST LENGTH instruction code — send WRAP CODE —
drive CS# high. Refer to the table below for valid 8-bit Wrap Codes and their corresponding Wrap Depth.

Data WrapAround Wrap Depth
00h Yes 8-byte
01h Yes 16-byte
02h Yes 32-byte
03h Yes 64-byte
1xh No X

Once Burst Read is enabled, it will remain enabled until the device is power-cycled or reset. The 4READ read
command supports the wrap around feature after Burst Read is enabled. To change the wrap depth, resend the
Burst Read instruction with the appropriate Wrap Code. To disable Burst Read, send the Burst Read instruction with
Wrap Code 1xh. “EBh” support wrap around feature after wrap around is enabled.

Figure 24. Burst Read

i ! I

Mode 3 0 1 2 3 4 5 6 Fi 8 9 10 11 12 13 14 15

SCLK

Mode 0

st [ con L E2.£3.03 3 £ &3 &3 £3 (0N

42



: L NB25QS80A

9-17. Performance Enhance Mode - XIP (execute-in-place)

The device could waive the command cycle bits if the two cycle bits after address cycle toggles.
“EBh” command supports enhance mode. The performance enhance mode is not supported in dual 1/0O mode.

After entering enhance mode, following CS# go high, the device will stay in the read mode and treat CS# go low of
the first clock as address instead of command cycle.

To exit enhance mode, a new fast read command whose first two dummy cycles is not toggle then exit. Or issue
"FFh” data cycle to exit enhance mode.
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Figure 25. 4 x 1/0 Read performance enhance Mode Sequence

= 7\ -

Moded g 1 2 3 4 5 6 7 8 910111213 14 1516 17 1819 20 21 22 n
SCLK : I || ||
Mode O ' sl
' & ADD b & - Data . Oata . Data
ERE Lt R I e il g:;:’ Owi § ez ! Cuin
i s
[ L' (P i

500 m EBh il BF ER) R £ Lo (o 02 'ﬂ% ---E‘)@—
5101 e aa) s Xos Yo i) 1%9-_'. 1 -%—
5102 1 afadd as oz Yo Ree (L) E%H ---@—
5103 1asfat AT T o7, :!%Er.f ---%—

A /-

— : :::
sI00 ™ “““
sioz ' @@ “““

Note:
1. Performance enhance mode, if P7#P3 & P6#P2 & P5#P1 & P4#P0 (Toggling), ex: A5, 5A, OF, if not using

performance enhance recommend to keep 1 or 0 in performance enhance indicator.
2. Reset the performance enhance mode, if P7=P3 or P6=P2 or P5=P1 or P4=P0, ex: AA, 00, FF
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9-18. Sector Erase (SE)

The Sector Erase (SE) instruction is for erasing the data of the chosen sector to be "1". The instruction is used
for any 4K-byte sector. A Write Enable (WREN) instruction must execute to set the Write Enable Latch (WEL) bit
before sending the Sector Erase (SE). Any address of the sector (please refer to "Table 4. Memory Organization”)
is a valid address for Sector Erase (SE) instruction. The CS# must go high exactly at the byte boundary (the latest
eighth of address byte been latched-in); otherwise, the instruction will be rejected and not executed.

Address bits [Am-A12] (Am is the most significant address) select the sector address.

The sequence of issuing SE instruction is: CS# goes low— sending SE instruction code— 3-byte address on Sl—
CS# goes high.

The SIO[3:1] are "don't care".

The self-timed Sector Erase Cycle time (tSE) is initiated as soon as Chip Select (CS#) goes high. The Write in
Progress (WIP) bit still can be checked during the Sector Erase cycle is in progress. The WIP sets 1 during the
tSE timing, and sets 0 when Sector Erase Cycle is completed, and the Write Enable Latch (WEL) bit is reset. If
the sector is protected by BP3, BP2, BP1, BP0 bits, the Sector Erase (SE) instruction will not be executed on the
sector.

Figure 26. Sector Erase (SE) Sequence

Cs# _\ /_

Mode 3 2 3 45 6 7 8 9 29 30 31
Mode 0 -
[#—— Command 24-Bit Address

Sl //////// 20h p7) TR
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9-19. Block Erase (BE32K)

The Block Erase (BE32K) instruction is for erasing the data of the chosen block to be "1". The instruction is used
for 32K-byte block erase operation. A Write Enable (WREN) instruction must be executed to set the Write Enable
Latch (WEL) bit before sending the Block Erase (BE32K). Any address of the block (see "Table 4. Memory
Organization") is a valid address for Block Erase (BE32K) instruction. The CS# must go high exactly at the byte
boundary (the least significant bit of address byte has been latched-in); otherwise, the instruction will be rejected
and not executed.

The sequence of issuing BE32K instruction is: CS# goes low — sending BE32K instruction code — 3-byte
address on SI — CS# goes high.

The SIO[3:1] are don't care.

The self-timed Block Erase Cycle time (tBE32K) is initiated as soon as Chip Select (CS#) goes high. The Write
in Progress (WIP) bit still can be checked while the Block Erase cycle is in progress. The WIP sets during
the tBE32K timing, and clears when Block Erase Cycle is completed, and the Write Enable Latch (WEL) bit is
cleared. If the block is protected by BP3-0, the array data will be protected (no change) and the WEL bit still be
reset.

Figure 27. Block Erase 32KB (BE32K) Sequence (Command 52)

Ccs# _\ /_

01 2 3 45 678 9 29 30 31
la—— Command 24 Bit Address

S 11111 2

M5B
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9-20. Block Erase (BE)

The Block Erase (BE) instruction is for erasing the data of the chosen block to be "1". The instruction is used for
64K-byte block erase operation. A Write Enable (WREN) instruction must execute to set the Write Enable Latch (WEL)
bit before sending the Block Erase (BE). Any address of the block (Please refer to "Table 4. Memory Organization™)
is a valid address for Block Erase (BE) instruction. The CS# must go high exactly at the byte boundary (the latest
eighth of address byte been latched-in); otherwise, the instruction will be rejected and not executed.

The sequence of issuing BE instruction is: CS# goes low— sending BE instruction code— 3-byte address on Sl—
CS# goes high.

The SIO[3:1] are "don't care".

The self-timed Block Erase Cycle time (iBE) is initiated as soon as Chip Select (CS#) goes high. The Write in
Progress (WIP) bit still can be checked during the Block Erase cycle is in progress. The WIP sets 1 during the tBE
timing, and sets 0 when Block Erase Cycle is completed, and the Write Enable Latch (WEL) bit is reset. If the block
is protected by BP3, BP2, BP1, BPO bits, the Block Erase (BE) instruction will not be executed on the block.

Figure 28. Block Erase (BE) Sequence

cst _\ /_

Mode 3 1.2 3 4 5 6 7 8 9 29 30 31

s [T osn B --------
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9-21. Chip Erase (CE)

The Chip Erase (CE) instruction is for erasing the data of the whole chip to be "1". A Write Enable (WREN)
instruction must execute to set the Write Enable Latch (WEL) bit before sending the Chip Erase (CE). The CS#
must go high exactly at the byte boundary, otherwise the instruction will be rejected and not executed.

The sequence of issuing CE instruction is: CS# goes low—sending CE instruction code—CS# goes high.

The SIO[3:1] are "don't care".

The self-timed Chip Erase Cycle time (tCE) is initiated as soon as Chip Select (CS#) goes high. The Write in
Progress (WIP) bit still can be checked during the Chip Erase cycle is in progress. The WIP sets 1 during the
tCE timing, and sets 0 when Chip Erase Cycle is completed, and the Write Enable Latch (WEL) bit is reset. If the
chip is protected by BP3, BP2, BP1, BPO bits, the Chip Erase (CE) instruction will not be executed. It will be only
executed when BP3, BP2, BP1, BPO all set to "0".

Figure 29. Chip Erase (CE) Sequence

SCLK

Mode 0 1o ommand —]
s LI smorem K[ JIIITII1]
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9-22. Page Program (PP)

The Page Program (PP) instruction is for programming the memory to be "0". A Write Enable (WREN) instruction
must be executed to set the Write Enable Latch (WEL) bit before sending the Page Program (PP). The device
programs only the last 256 data bytes sent to the device. The last address byte (the 8 least significant address
bits, A7-A0) should be set to 0 for 256 bytes page program. If A7-AO are not all zero, transmitted data that exceed
page length are programmed from the starting address (24-bit address that last 8 bit are all 0) of currently selected
page. If the data bytes sent to the device exceeds 256, the last 256 data byte is programmed at the request page
and previous data will be disregarded. If the data bytes sent to the device has not exceeded 256, the data will be
programmed at the request address of the page. There will be no effort on the other data bytes of the same page.

The sequence of issuing PP instruction is: CS# goes low— sending PP instruction code— 3-byte address on Sl— at
least 1-byte on data on SI— CS# goes high.

The CS# must be kept low during the whole Page Program cycle; The CS# must go high exactly at the byte boundary (the
latest eighth bit of data being latched in), otherwise the instruction will be rejected and will not be executed.

The self-timed Page Program Cycle time (tPP) is initiated as soon as Chip Select (CS#) goes high. The Write in
Progress (WIP) bit still can be checked during the Page Program cycle is in progress. The WIP sets 1 during the

tPP timing, and sets 0 when Page Program Cycle is completed, and the Write Enable Latch (WEL) bit is reset. If the
page is protected by BP3, BP2, BP1, BPO bits, the Page Program (PP) instruction will not be executed.

The SIO[3:1] are "don't care”.

Figure 30. Page Program (PP) Sequence

Made 3 01 2 3 45 67 B 9 10 28 29 30 31 32 33 34 35 36 37 38 39

Mo re—— Command —»‘4— 24—Bi::&ddress. —>|<— Data Byte 1 —’| .
s EE 2.2.920.0.00000000008

MSB

CsS# --- /

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

s JUUTUTUUUTUL UL SO
|4— Data Byte 2 —+— Data Byte 3 —-i ’4— Data Byte 256 —b‘

R 0.00000000.00.00000400000900 (i

2072
2073
2074
2075
2078
2077
2078
2079

49



%
k|

E\%{ ta NB25QS80A

9-23. 4 x I/0 Page Program (4PP)

The Quad Page Program (4PP) instruction is for programming the memory to be "0". A Write Enable (WREN)
instruction must execute to set the Write Enable Latch (WEL) bit and Quad Enable (QE) bit must be set to "1" before
sending the Quad Page Program (4PP). The Quad Page Programming takes four pins: SIO0, SIO1, S102, and
SIO3 as address and data input, which can improve programmer performance and the effectiveness of application.
The 4PP operation frequency supports as fast as f4PP. The other function descriptions are as same as standard
page program.

The sequence of issuing 4PP instruction is: CS# goes low— sending 4PP instruction code— 3-byte address on
SI0[3:0]— at least 1-byte on data on SIO[3:0]->CS# goes high.

Figure 31. 4 x /0 Page Program (4PP) Sequence

CS# \

Mode 3 01 2 34 5 67 8 910 11 12 1314 15 16 17 18 19 20 21

SCLK

Mode 0 H : : : v
. COmmand —c-|-1— 6 ADD cycles =w Data : Data : Data , Data |
:Byte 1:Byte 2!Byte 3! Byte 4!

SI00 ”J’”f 38h

SIO1

SI102

SIOo3
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9-24. Deep Power-down (DP)

The Deep Power-down (DP) instruction places the device into a minimum power consumption state, Deep Power
down mode, in which the quiescent current is reduced from ISB1 to ISB2.

The sequence of issuing DP instruction: CS# goes low— send DP instruction code— CS# goes high. The CS# must
go high at the byte boundary; otherwise the instruction will not be executed. SIO[3:1] are "don't care".

After CS# goes high there is a delay of tDP before the device transitions from Stand-by mode to Deep Power-down
mode and the current reduces from ISB1 to ISB2. Once in Deep Power-down mode, all instructions will be ignored.

CS# must not be pulsed low until the device has been in Deep Power-down mode for a minimum of tDPDD. The
device exits Deep Power-down mode and returns to Stand-by mode if CS# pulses low for tCRDP or if the device is
power-cycled or hardware reset. After CS# goes high, there is a delay of tRDP before the device transitions from
Deep Power-down mode back to Stand-by mode.

Figure 32. Deep Power-down (DP) Sequence and Release from Deep Power-down Sequence

+ tCRDP

\ / \ ¥
CS# ) \ j

44— tDP —————#4 tDPDD—¥ 4 tRDP *

Bon XU g L

>

Stand-by Mode Deep Power-down Mode Stand-by M'ode
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9-25. Enter Secured OTP (ENSO)

The ENSO instruction is for entering the additional 8K-bit secured OTP mode. While the device is in 8K-bit Secured
OTP mode, array access is not available. The additional 8K-bit secured OTP is independent from main array, and
may be used to store unique serial number for system identifier. After entering the Secured OTP mode, follow
standard read or program procedure to read out the data or update data. The Secured OTP data cannot be updated
again once it is lock-down.

The sequence of issuing ENSO instruction is: CS# goes low— sending ENSO instruction to enter Secured OTP
mode— CS# goes high.

The SIO[3:1] are "don't care”.

Please note that WRSR/WRSCUR commands are not acceptable during the access of secure OTP region, once
security OTP is lock down, only read related commands are valid.

9-26. Exit Secured OTP (EXSO)

The EXSO instruction is for exiting the additional 8K-bit secured OTP mode.

The sequence of issuing EXSO instruction is: CS# goes low— sending EXSO instruction to exit Secured OTP
mode— CS# goes high.

The SIO[3:1] are "don't care".

9-27. Read Security Register (RDSCUR)

The RDSCUR instruction is for reading the value of Security Register bits. The Read Security Register can be read
at any time (even in program/erase/write status register/write security register condition) and continuously.

The sequence of issuing RDSCUR instruction is : CS# goes low—sending RDSCUR instruction—Security Register
data out on SO— CS# goes high.

The SIO[3:1] are "don't care".
The definition of the Security Register bits is as below:

Secured OTP Indicator bit. The Secured OTP indicator bit shows the secured OTP area is locked by factory or not.
When it is "0", it indicates non-factory lock; "1" indicates factory- lock.

Lock-down Secured OTP (LDSO) bit. By writing WRSCUR instruction, the LDSO bit may be set to "1" for
customer lock-down purpose. However, once the bit is set to "1" (lock-down), the LDSO bit and the 1* 4K-bit
Secured OTP area cannot be updated any more.

Program Suspend Status bit. Program Suspend Bit (PSB) indicates the status of Program Suspend operation.
Users may use PSB to identify the state of flash memory. After the flash memory is suspended by Program Suspend
command, PSB is set to "1". PSB is cleared to "0" after program operation resumes.

Erase Suspend Status bit. Erase Suspend Bit (ESB) indicates the status of Erase Suspend operation. Users may
use ESB to identify the state of flash memory. After the flash memory is suspended by Erase Suspend command,
ESB is setto "1". ESB is cleared to "0" after erase operation resumes.
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Program Fail Flag bit. The Program Fail bit shows the status of the last Program operation. The bit will be set to "1"
if the program operation failed or the program region was protected. It will be automatically cleared to "0" if the next
program operation succeeds. Please note that it will not interrupt or stop any operation in the flash memory.

Erase Fail Flag bit. The Erase Fail bit shows the status of last Erase operation. The bit will be set to "1" if the erase
operation failed or the erase region was protected. It will be automatically cleared to "0" if the next erase operation
succeeds. Please note that it will not interrupt or stop any operation in the flash memory.

Table 11. Security Register Definition

bit7 bit6 bits bit4 bit3 bit2 bit1 bit0
PSB LDSO Secured OTP
ESB (Erase (Program (lock-down | Indicator bit
Reserved E_FAIL P_FAIL Reserved Suspend 9 1=t 4K-bit (2™ 4K-bit
Suspend
status) status) Secured Secured
OTP) OTP)
O=normal O=normal 0 = not
Erase Program O=Erase 0=Program _
succeed succeed is not is not lockdown 0=
nded nded 1 = lock-down| nonfactory
Reserved - o Reserved | SusPended | suspende (cannot lock
1=indicate 1=indicate program/ 1 = factory
Erase failed Program 1=Erase is | 1=Program lock
(default=0) failed suspended |is suspended %'_?_%e °¢
(default=0) (default=0) | (default=0) )
non-Yolalle | volatiie bit | volatile bit | volatile bit | volatie bit | volatile bit | "°MYoi2le | non-volatie
Reserved Read Only | Read Only Read Only | Read Only OTP Read Only

Figure 33. Read Security Register (RDSCUR) Sequence

Cs# \
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15

o TN = X

Security register Out Security register Out
MSB MSB

—
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9-28. Write Security Register (WRSCUR)

The WRSCUR instruction is for changing the values of Security Register Bits. The WREN (Write Enable) instruction
is required before issuing WRSCUR instruction. The WRSCUR instruction may change the values of bit1 (LDSO bit)
for customer to lock-down the 1% 4K-bit Secured OTP area. Once the LDSO bit is set to "1", the 1% 4K-bit Secured
OTP area cannot be updated any more.

The sequence of issuing WRSCUR instruction is :CS# goes low— sending WRSCUR instruction — CS# goes high.

The SIO[3:1] are "don't care".

The CS# must go high exactly at the boundary; otherwise, the instruction will be rejected and not executed.

Figure 34. Write Security Register (WRSCUR) Sequence

-+—— Command —=

i 2 AL

High-Z

SO
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9-29. Program/Erase Suspend/Resume

The Suspend instruction interrupts a Page Program, Sector Erase, or Block Erase operation to allow access to
the memory array. After the program or erase operation has entered the suspended state, the memory array can
be read except for the page being programmed or the sector or block being erased ("Table 12. Readable Area of
Memory While a Program or Erase Operation is Suspended").

Table 12. Readable Area of Memory While a Program or Erase Operation is Suspended

Suspended Operation Readable Region of Memory Array
Page Program All but the Page being programmed
Sector Erase (4KB) All but the 4KB Sector being erased
Block Erase (32KB) All but the 32KB Block being erased
Block Erase (64KB) All but the 64KB Block being erased

When the Serial NOR Flash receives the Suspend instruction, there is a latency of tPSL or tESL ("Figure 36.
Suspend to Read/Program Latency") before the Write Enable Latch (WEL) bit clears to “0” and the PSB or ESB sets
to “17, after which the device is ready to accept one of the commands listed in "Table 13. Acceptable Commands
During Program/Erase Suspend after tPSL/ESL" (e.g. FAST READ). Refer to "Table 18. AC Characteristics" for
tPSL and tESL timings. "Table 14. Acceptable Commands During Suspend (tPSL/AESL not required)” lists the
commands for which the tPSL and tESL latencies do not apply. For example, RDSR, RDSCUR, RSTEN, and RST
can be issued at any time after the Suspend instruction.

Security Register bit 2 (PSB) and bit 3 (ESB) can be read to check the suspend status. The PSB (Program Suspend
Bit) sets to “1” when a program operation is suspended. The ESB (Erase Suspend Bit) sets to “1” when an erase
operation is suspended. The PSB or ESB clears to “0” when the program or erase operation is resumed.

Table 13. Acceptable Commands During Program/Erase Suspend after tPSL/tESL

Suspend Type
Command Name Command Code
Program Suspend Erase Suspend
READ 03h . .
FAST READ 0Bh . .
DREAD 3Bh . .
QREAD 6Bh . .
2READ BBh . .
4READ EBh . .
RDSFDP 5Ah . .
RDID 9Fh . .
REMS 90h . .
SBL COh . .
ENSO B1h . .
EXSO C1h . .
WREN 06h .
RESUME 7Ah or 30h . .
PP 02h .
4PP 38h .
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Table 14. Acceptable Commands During Suspend (tPSL/tESL not required)

Suspend Type
Command Name Command Code
Program Suspend Erase Suspend

WRDI 04h . .
RDSR 05h . .
RDCR 15h . .
RDSCUR 2Bh . .
RES ABh . .
RSTEN 66h . .
RST 99h . .
NOP 00h . .

Figure 35. Resume to Suspend Latency

Resume Command

l———

tPRS / tERS

—_—
Suspend Command

CS#

—

tPRS: Program Resume to another Suspend
tERS: Erase Resume to another Suspend
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9-29-1. Erase Suspend to Program

The “Erase Suspend to Program” feature allows Page Programming while an erase operation is suspended. Page
Programming is permitted in any unprotected memory except within the sector of a suspended Sector Erase
operation or within the block of a suspended Block Erase operation. The Write Enable (WREN) instruction must be
issued before any Page Program instruction.

A Page Program operation initiated within a suspended erase cannot itself be suspended and must be allowed to
finish before the suspended erase can be resumed. The Status Register can be polled to determine the status of
the Page Program operation. The WEL and WIP bits of the Status Register will remain “1” while the Page Program
operation is in progress and will both clear to “0” when the Page Program operation completes.

Figure 36. Suspend to Read/Program Latency

— tPSL / tESL e
Suspend Command Read/Program Command

CS# _\

tPSL: Program latency
tESL: Erase latency

Notes:
1. Please note that Program only available after the Erase-Suspend operation

2. To check suspend ready information, please read security register bit2(PSB) and bit3(ESB)

9-30. Program Resume and Erase Resume

The Resume instruction resumes a suspended Page Program, Sector Erase, or Block Erase operation. Before
issuing the Resume instruction to restart a suspended erase operation, make sure that there is no Page Program
operation in progress.

Immediately after the Serial NOR Flash receives the Resume instruction, the WEL and WIP bits are set to “1” and
the PSB or ESB is cleared to “0”. The program or erase operation will continue until finished ("Figure 37. Resume
to Read Latency"”) or until another Suspend instruction is received. A resume-to-suspend latency of tPRS or tERS
must be observed before issuing another Suspend instruction ("Figure 35. Resume to Suspend Latency").

Please note that the Resume instruction will be ignored if the Serial NOR Flash is in “Performance Enhance Mode”.
Make sure the Serial NOR Flash is not in “Performance Enhance Mode” before issuing the Resume instruction.

Figure 37. Resume to Read Latency

tSE / tBE / tPP —
Resume Command Read Command

Cs#
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9-31. No Operation (NOP)

The "No Operation" command is only able to terminate the Reset Enable (RSTEN) command and will not affect any
other command.

The SIO[3:1] are don't care.

9-32. Software Reset (Reset-Enable (RSTEN) and Reset (RST))

The Software Reset operation combines two instructions: Reset-Enable (RSTEN) command and Reset (RST)
command. It returns the device to a standby mode. All the volatile bits and settings will be cleared then, which
makes the device return to the default status as power on.

To execute Reset command (RST), the Reset-Enable (RSTEN) command must be executed first to perform the
Reset operation. If there is any other command to interrupt after the Reset-Enable command, the Reset-Enable will
be invalid.

The SIO[3:1] are "don't care".

If the Reset command is executed during program or erase operation, the operation will be disabled, the data under
processing could be damaged or lost.

The reset time is different depending on the last operation. Longer latency time is required to recover from a
program operation than from other operations.
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Figure 38. Software Reset Recovery

Stand-by Mode

Cs# 66 99

tReady2

N

Mode

Note: Refer to "Table 18. AC Characteristics" for tREADY?2 data.

Figure 39. Reset Sequence

1SHSL
CS# \ / /

| | l |

1% Cammand I | Command 1

so0 TN S— (T
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9-33. High Voltage Operation

The flash device supports High Voltage Operation. This opeartion allows user can have better performance in
following Program/Erase operation.

To enable High Voltage Opeartion, WP#/SIO2 need to apply Vhv during whole operation. If the voltage can not
sustain in Vhv range, the Program/Erase opeation might be failed. CS# can only go low after tVSL1+tVhv +tVhv2
timing during High Voltage Operation. WP# can only start to go low after whole Erase/Program Operation has been

done.

To check the operation status, user may check the status of WIP bit.

Figure 40. High Voltage Operation Diagram

VCC Vce (min.) ‘U
GND — GND
tvsL1
VAV masmmmnmnmnnn i 72
75V -VBV) JJ
WP#
le— tvhv2 tVhv2 —| t—
Vce Vce
tVhv(Note 1) tVhv(Note 2)
GND GND
Vce ~ Vi
CS# S o
................. ]
Standby Mode
GND GND

Note 1: Please note that the CS# can only go low after tVSL1+tVhv +tVhv2 timing during High Voltage Operation.

Note 2: Please note that the WP# can only start to go low after whole Erase/Program Operation has been done.
To check the operation status, user may check the status of WIP bit.

Note 3: tVhv(min.) = 250ns, tVSL 1(min.) = 800us; tVhv2(min.) = Ons

Note 4: Vhv rangeis 7.5V(min.) < Vhv < 8V(max.)

Note 5: The High Voltage Operation can only work during Vcc(min.) < Vec £ 2.7V
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9-34. Read SFDP Mode (RDSFDP)

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

The sequence of issuing RDSFDP instruction is same as FAST_READ: CS# goes low—send RDSFDP instruction
(5Ah)—send 3 address bytes on S| pin—send 1 dummy byte on Sl pin—read SFDP code on SO—to end RDSFDP
operation can use CS# to high at any time during data out.

SFDP is a JEDEC Standard, JESD216B.

For SFDP register values detail, please contact local sales channel for Application Note.

Figure 41. Read Serial Flash Discoverable Parameter (RDSFDP) Sequence

Ccs# _\ o
. TN 2 00000
i ow (I
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10. POWER-ON STATE

The device is at the following states when power-up:
- Standby mode (please note it is not deep power-down mode)
- Write Enable Latch (WEL) bit is reset

The device must not be selected during power-up and power-down stage until the VCC reaches the following levels:
- VCC minimum at power-up stage and then after a delay of tVSL

- GND at power-down
Please note that a pull-up resistor on CS# may ensure a safe and proper power-up/down level.

An internal power-on reset (POR) circuit may protect the device from data corruption and inadvertent data change
during power up state. When VCC is lower than VWI (POR threshold voltage value), the internal logic is reset and
the flash device has no response to any command.

For further protection on the device, if the VCC does not reach the VCC minimum level, the correct operation is not
guaranteed. The write, erase, and program command should be sent after the below time delay:
- tVSL after VCC reached VCC minimum level

The device can accept read command after VCC reached VCC minimum and a time delay of tVSL.
Please refer to the "Figure 49. Power-up Timing".

Note:

- To stabilize the VCC level, the VCC rail decoupled by a suitable capacitor close to package pins is
recommended. (generally around 0.1uF)

- At power-down stage, the VCC drops below VWI level, all operations are disable and device has no response to
any command. The data corruption might occur during this stage if a write, program, erase cycle is in progress.
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11. ELECTRICAL SPECIFICATIONS

Table 15. Absolute Maximum Ratings

Rating

Value

Ambient Operating Temperature

Industrial grade

-40°C to 85°C

Storage Temperature

-65°C to 150°C

Applied Input Voltage -0.5V to VCC+0.5V
Applied Output Voltage -0.5V to VCC+0.5V
VCC to Ground Potential -0.5V to 4.0V

NOTICE:

1. Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to
the device. This is stress rating only and functional operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended period may affect reliability.

2. Specifications contained within the following tables are subject to change.

3. During voltage transitions, all pins may overshoot to VCC+1.0V or -1.0V for period up to 20ns.

Figure 42. Maximum Negative Overshoot Waveform

Figure 43. Maximum Positive Overshoot Waveform

ov

20ns

Table 16. Capacitance
TA=25°C,f= 1.0 MHz

VCC+1.0V

VCC

Symbol |Parameter Min. Typ. Max. Unit |Conditions
CIN Input Capacitance 6 pF VIN = 0V
COUT |Output Capacitance 8 pF VOUT = oV
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Figure 44. Input Test Waveforms and Measurement Level

Input timing reference level Output timing reference level

08vCC

AC
Measurement
Level

0.2vCce

MNote: Input pulse rise and fall time are <5ns

Figure 45. Output Loading

25K ohm
DEVICE UNDER e o VCC
TEST

I
I
Q
[l
AA

S 25K ohm

CL=15/30pF Including jig capacitance

Figure 46. SCLK TIMING DEFINITION

VIH (Min.)
0.5vCC
VIL (Max.)

< 1/fSCLK
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Table 17. DC Characteristics

Symbol |Parameter Notes Min. Typ. Max. Units [Test Conditions
VCC = VCC Max,
ILI Input Load Current 1 12 uA VIN = VCC or GND
VCC = VCC Max,
ILO  |Output Leakage Current 1 *2 uA VOUT = VCC or GND
Leakage Current while
Iwph WP at Vhv 30 uA |[VCC <27V
VIN =VCC or GND
ISB1 |V 1 10 35 A ’
S CC Standby Current u CS# = VCC
Deep Power-down VIN =VCC or GND
ISB2 0.2 0.6 A '
Current "* les#=vee
f=108MHz
4.2 6.7 mA  |SCLK=0.1VCC/0.9VCC,
S0O=0pen
f=104MHz (2x 1/0)
5 10 mA |SCLK=0.1VCC/0.9VCC,
S0O=0pen
ICC1 |VCC Read 1 f=33MHz (4x 1/O)
4 7 mA |SCLK=0.1VCC/0.9VCC,
S0O=0pen
f=104MHz (4x 1/0)
5 10 mA |SCLK=0.1VCC/0.9VCC,
S0O=0pen
VCC Program Current Program in Progress,
ICC2 1 6 12 A
(PP) M2 lcs# = vee
VCC Write Status Program status register in
ICC3 Register (WRSR) Current 4 10 mA progress, CS#=VCC
VCC Sector/Block (64K) Er in Proar
ICC4 |Erase Current 1 4 10 mA CSa;fVICC ogress,
(SE/BE) _
VCC Chip Erase Current Erase in Progress,
ICC5 | Ce; 1 4 10 mA | cs#=vee
vhy  |High Voltage Applied at 75 8 V  |Test Condition, VCC=2.7V
WP# pin
VIL Input Low Voltage -0.5 0.3vCC Vv
VIH Input High Voltage 0.7vCC VCC+0.4 \Y,
VOL |Output Low Voltage 0.2 \% IOL = 100uA
VOH |Output High Voltage VCC-0.2 \Y IOH = -100uA
Notes:

1. Device operation range: 2.3V-3.6V, Typical values at VCC = 3.0V, T = 25, C.

These currents are valid for all product versions (package and speeds).
2. Typical value is calculated by simulation.
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Table 18. AC Characteristics
Symbol | Alt. |Parameter Min. Typ.?| Max. | Unit
Clock Frequency for the following instructions:
fSCLK | fC |FAST_READ, RDSFDP, PP, SE, BE32K, BE, CE, DP, D.C. 108 | MHz
RES, WREN, WRDI, RDID, RDSR, WRSR
fRSCLK | fR |Clock Frequency for READ instructions 50 MHz
fT |Clock Frequency for 2READ/DREAD instructions 104 | MHz
fTSCLK fQ |Clock Frequency for 4READ/QREAD instructions 104 | MHz
f4PP Clock Frequency for 4PP (Quad page program) 104 | MHz
. S Others (fSCLK) 45% x (1/fSCLK) ns
tCH™ | tCLH |Clock High Time Normal Read (fRSCLK) 9 s
, . Others (fSCLK) 45% x (1/fSCLK) ns
tCL™ | tCLL |Clock Low Time Normal Read (fRSCLK) 9 s
tCLCH® Clock Rise Time (peak to peak) 0.1 Vins
tCHCL® Clock Fall Time (peak to peak) 0.1 V/ns
tSLCH | tCSS |CS# Active Setup Time (relative to SCLK) 5 ns
tCHSL CS# Not Active Hold Time (relative to SCLK) 6 ns
tDVCH | tDSU |Data In Setup Time 2 ns
tCHDX | tDH |Data In Hold Time 4 ns
tCHSH CS# Active Hold Time (relative to SCLK) 5 ns
tSHCH CS# Not Active Setup Time (relative to SCLK) 5 ns
From Read to next Read 15 ns
tSHSL | tCSH |CS# Deselect Time From Write/Erase/Program 32 ns
to Read Status Register
tSHQZ® | tDIS |Output Disable Time 8 ns
{CLQV | tV |Clock Low to Output Valid tg:ji':g; ?g‘;’; 2 22
tCLQX | tHO |Output Hold Time 0 ns
tHLCH HOLD# Active Setup Time (relative to SCLK) 10 ns
tCHHH HOLD# Active Hold Time (relative to SCLK) 10 ns
tHHCH HOLD# Not Active Setup Time (relative to SCLK) 10 ns
tCHHL HOLD# Not Active Hold Time (relative to SCLK) 10 ns
tHHQX | tLZ |HOLD# to Output Low-Z 10 ns
tHLQZ | tHZ |HOLD# to Output High-Z 10 ns
tWHSL® Write Protect Setup Time 10 ns
tSHWL® Write Protect Hold Time 10 ns
tDP CS# High to Deep Power-down Mode 10 us
{DPDD Delay Timg for Release from Deep Power-Down Mode 30
once entering Deep Power-Down Mode us
CS# Toggling Time before Release from Deep Power-
tCRDP Donn Mage? P 20 ns
{RDP r}thca,)c(;j(;very Time for Release from deep power down 35 Us
tW Write Status Register Cycle Time 9.5 20 ms
Reset Recovery time (During instruction decoding) 30 us
Reset Recovery time (for read operation) 30 us
Reset Recovery time (for program operation) 80 us
tREADY?2 Reset Recovery time(for SE4KB operation) 15 ms
Reset Recovery time (for BE32K/64K operation) 15 ms
Reset Recovery time (for Chip Erase operation) 15 ms
Reset Recovery time (for WRSR operation) 0.1 ms
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Symbol | Alt. |Parameter Min. Typ.? Max. | Unit
tESL"” Erase Suspend Latency 40 us
tPSL™ Program Suspend Latency 40 us
tPRS @ Latency between Program Resume and next Suspend 0.3 us
tERS @ Latency between Erase Resume and next Suspend 0.3 us
B8P Byte-Program 25 100 us
Byte-Program (Applied Vhv at WP# pin) 25 100 us
PP Page Program Cycle Time 0.8 4 ms
Page Program Cycle Time (Applied Vhv at WP# pin) 0.56 3.6 ms
{SE Sector Erase Cycle Time 40 245 ms
Sector Erase Cycle Time (Applied Vhv at WP# pin) 35 230 ms
{BE32K Block Erase (32KB) Cycle Time 0.225 1.5 s
Block Erase (32KB) Cycle Time (Applied Vhv at WP# pin) 0.2 1.05 s
{BE Block Erase (64KB) Cycle Time 0.5 3 s
Block Erase (64KB) Cycle Time (Applied Vhv at WP# pin) 0.45 2.1 s
{CE Chip Erase Cycle Time 6 20 s
Chip Erase Cycle Time (Applied Vhv at WP# pin) 6.5 18 s
Notes:

1.

2
3.
4

tCH + tCL must be greater than or equal to 1/ Frequency.

. Typical values given for TA=25, C. Not 100% tested.

Only applicable as a constraint for a WRSR instruction when SRWD is set at 1.

. Program operation may be interrupted as often as system request. The minimum timing of tPRS must be
observed before issuing the next program suspend command. However, in order for an Program operation to
make progress, tPRS = 100us must be included in resume-to-suspend loop(s). Not 100% tested.

. Erase operation may be interrupted as often as system request. The minimum timing of tERS must be observed
before issuing the next erase suspend command. However, in order for an Erase operation to make progress,
tERS = 200us must be included in resume-to-suspend loop(s). The details are described in application notes.
Not 100% tested.

. Test condition is shown as "Figure 44. Input Test Waveforms and Measurement Level", "Figure 45. Output
Loading".

. Latency time is required to complete Erase/Program Suspend operation until WIP bit is "0".

. The value guaranteed by characterization, not 100% tested in production.
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12. OPERATING CONDITIONS

At Device Power-Up and Power-Down

AC timing illustrated in "Figure 47. AC Timing at Device Power-Up" and "Figure 48. Power-Down Sequence" are
for the supply voltages and the control signals at device power-up and power-down. If the timing in the figures is
ignored, the device will not operate correctly.

During power-up and power-down, CS# needs to follow the voltage applied on VCC to keep the device not to be
selected. The CS# can be driven low when VCC reach Vcc(min.) and wait a period of tVSL.

Figure 47. AC Timing at Device Power-Up

VCC{min)

VCC

GND ——
VR — {SHSL —»

3
4

CS# \ /
tCHSL {SLCH {CHSH tSHCH

{DVCH

F

¥

+{CHCL

1 (CHOX {CLCH-»
Sl / MSBWX:X X:X_ X:XLSBWX:X

High Impedance

SO

Symbol Parameter Notes Min. Max. Unit

tVR VCC Rise Time 1 500000 us/\V
Notes :

1. Sampled, not 100% tested.
2. For AC spec tCHSL, tSLCH, tDVCH, tCHDX, tSHSL, tCHSH, tSHCH, tCHCL, tCLCH in the figure, please refer to

"Table 18. AC Characteristics".
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Figure 48. Power-Down Sequence

During power-down, CS# needs to follow the voltage drop on VCC to avoid mis-operation.

VCC

cs# \ _________ _/
SCLK \/ m _____ ﬂ _________________________

Figure 49. Power-up Timing

Vee 4
T4 0L LLLE= D3

Chip Selection is Not Allowed /___——————

VCC(min) -

Device is fully accessible

VW| g

time
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Figure 50. Power Up/Down and Voltage Drop

For Power-down to Power-up operation, the VCC of flash device must below V. for at least tPWD timing.
Please check the table below for more detail.

VvCC
9
VCC (max.)
H < Chip Select is not allowed LF’__,-"'"'-_-
VCC (min.) /
« tVSL 0 Full Device g
Access
Allowed
VPWD (max_) ........ . . — e . . .
““Pwo
Time
Table 19. Power-Up/Down Voltage and Timing
Symbol |(Parameter Min. Max. Unit
tvsSL |VCC(min.) to device operation 800 us
VWI Write Inhibit Voltage 1.1 2.1 V
VCC voltage needed to below Ve for Deep Power Mode 0.4 V
Vewo ensuring initialization will occur others 0.9 vV
tPWD |The minimum duration for ensuring initialization will occur 300 us

Note: These parameters are characterized only.

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).
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13. ERASE AND PROGRAMMING PERFORMANCE

Parameter Min. Typ. Max. @ Unit
Write Status Register Cycle Time 9.5 20 ms
Sector Erase Cycle Time (4KB) 38 240 ms
Sector Erase Cycle Time (4KB) (Applied Vhv at WP# pin) 34 210 ms
Block Erase Cycle Time (32KB) 0.225 1.5 s
Block Erase Cycle Time (32KB) (Applied Vhv at WP# pin) 0.2 1.05 s
Block Erase Cycle Time (64KB) 0.45 3 s
Block Erase Cycle Time (64KB) (Applied Vhv at WP# pin) 04 2.1 s
Chip Erase Cycle Time 5.6 18 s
Chip Erase Cycle Time (Applied Vhv at WP# pin) 5 16 s
Byte Program Time 30% 100 us
Byte Program Time (Applied Vhv at WP# pin) 30 100 us
Page Program Time 0.8% 4 ms
Page Program Time (Applied Vhv at WP# pin) 0.56 3.6 ms
Erase/Program Cycle 100,000 cycles
Notes:

1. Typical erase assumes the following conditions: 25, C, typical operation voltage and all zero pattern.

2. Under worst conditions of 85, C and minimum operation voltage.

3. System-level overhead is the time required to execute the first-bus-cycle sequence for the programming
command.

4. Typical program assumes the following conditions: 25, C, typical VCC, and checkerboard pattern.

14. LATCH-UP CHARACTERISTICS

Min. Max.
Input Voltage with respect to GND on all power pins, SI, CS# -1.0V 2 VCCmax
Input Voltage with respect to GND on SO -1.0V VCC + 1.0V
Current -100mA +100mA
Includes all pins except VCC. Test conditions: VCC = typical operation voltage, one pin at a time.
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15. PART NAME DESCRIPTION

B 25X X X

|><
|><
|><
|><

Packaging Type
T:Tube

R:Tape & Reel
Y:Tray

Green Code
G: Low-halogen, Lead(Pb)-free
P: Lead (Pb) - free

Temperature Range

E: Extended (-25°C~857C)

I: Industrial(-40°C~85C)
J:Industrial Plus (-40°C~105°C)

Package Type

S: 208mil SOP8

T: 150mil SOP8

0:173mil TSSOP8
E:USON8(2*3mm,0.45mm):

Version
A: A Version

Device Density
80: 8Mbit

Base Part Number
25Q: Quad SPI Nor Flash

Zetta
Memory
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16. PACKAGE INFORMATION
1). 8-Pin SOP (150mil)

SYMBOL | min{mm) | nom{mm) | max(mm) | SYMBOL | min{mm) | nomimm) | max{mm)
A 3.80 3.90 4.00 C 1.35 1.40 1.45
Al 4.80 4.90 5.00 C1 0.67 0.70 0.73
A2 5.80 6.00 6.20 c2 0.00 0.05 010
a 0.20 C3 0.17 0.20 023
B 3.81 C4 0.40 0.60 0.80
B1 1.27 C5 x 5° a°
B2 0.35 0.40 0.48 R 12°
B3 0.90 1.00 1.20 R1 10°
- A _ A1 C
] i
L E Jlr | I ‘Ill

B

= ! C2 -~
o |
B1 -—f— B bl J*‘m
N e[ [
Brzraa ; m05
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2). 8-Pin SOP (208mil)

e % A2 A w SYMBOL MILLIMETER
N } o T MIN NOM | MAX
™ J [ < A == — | 195
Al

i[__%:i\; Al 0.10 0.15 018
” ne 175 | Lso | 190
j @\?L_/ A3 078 | B0 | 082
C— 9% i L{_ b 0.33 - | o047
A bl 032 | 041 | 0.44
= 0.20 e
cl 019 | oeo | oal
D 5.07 517 5.27
. 3 770 | 7.90 | 810
” e El 917 522 | S5.27
El g ol e 1L27¢BSC)
r 2 060 | 065 | 070
/ clc L1 131(BSC)
O BASEM&T{ ] 01 a = 1
WITHPLATING 82 8 - 12
U U A\ SECTION"B-B" 3 8 s
= 04 g ~ 12
-5 R == e
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3). TSSOP8

SYMBOL | minimm) | nom{mm) | max{mm) | SYMBOL | min{mm) | nom{mm} | max{mm)
A 2.85 3.00 3.05 B4 0.50 060 0.70
A1 0.22 C 0.95 1.00 1.05
A2 0.63 0.65 0.68 C1 0.39 0.44 049
B 4.35 4.40 4.45 cz2 013
B1 6.30 6.40 6.50 Cc3 0.05 0.10 0.15
B2 0.80 1.00 1.10 R 12°
B3 0.15
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4). 8-Land USON (2x3mm)

DFN2.0X3.0X0.45—-8L

|_._D b r-_ COMMON DIMENSIONS
U U U L[ (UNITS OF MEASURE=MILLIMETER)
O o D1 __l MILLMETER
:—LE1 SYMBOL
E T MIN NOM MAX
4 g 195 2.0 2.05
0000
| HAE E 2.95 3.0 3.05
D1 1.575 16 1.625
TOP VIEW BOTTOM VIEW
El 0175 02 0.225

iy A . g e

i
ad redad

e 0.50 BSC
S I DE VIEW b 0.225 025 0.275
A 040 045 0.50
Al 0.152REF
A2 0 0.02 0.05
DIE PAD
SIZE 1.75 X0.80
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17. REVISION HISTORY

Description Date
Version No
1.0 Initial Release 2024-11-11
1.1 Add package information 2025-01-08
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