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128Mb

1.8V SERIAL FLASH MEMORY WITH 133MHZ MULTI I/O SPI &
QUAD 1I/0 QPI DTR INTERFACE

PRELIMINARY INFORMATION

FEATURES
¢ Industry Standard Serial Interface Low Power with Wide Temp. Ranges
- 1S25WJ128F: 128Mbit/16Mbyte - Single 1.65V to 2.0V Voltage Supply

) - 8 YA Standby Current (typ.)
256 bytes per Programmable Page _ 0.1 pA Deep Power Down (typ.)

- Supports standard SPI, Fast, Dual, Dual - Temp Grades:

I/0, Quad, Quad I/O, SPI DTR, Dual I/O Extgnded; -40°C to +105°C

DTR, Quad I/O DTR, and QPI Auto Grade (A2): -40°C to +105°C
- Supports Serial Flash Discoverable

Parameters (SFDP
( ) e Advanced Security Protection

- Software and Hardware Write Protection
- Power Supply Lock Protect
- 3x1024-Byte Dedicated Security Area
with OTP User-lockable Bits
- 128 bit Unique ID for Each Device
(Call Factory)

e High Performance Serial Flash (SPI)

- 80MHz Normal and 166Mhz Fast Read

- 664 MHz equivalent QPI

- DTR (Dual Transfer Rate) up to 80MHz

- Selectable Dummy cycles

- Configurable Drive Strength

- Supports SPI Modes 0 and 3

- More than 100,000 Erase/Program Cycles
- More than 20-year Data Retention

e Industry Standard Pin-out & Packages®

- M = 16-pin SOIC 300mil (Call Factory)
- E = 8-contact XSON 4x4mm (Call Factory)
- K = 8-contact WSON 6x5mm
- L = 8-contact WSON 8x6mm
- N = 8-pin SOIC 150mil (Call Factory)
B = 8-pin SOIC 208mil
- G = 24-ball TFBGA (4x6 ball array) (Call
Factory)
- - H = 24-ball TFBGA (5x5 ball array)
o EffICIe.nt Read and Program modes A = 8-ball WLCSP (2x4 Ball Array)® (Call
- Continuous Read 8/16/32/64-Byte Factory)
Burst Wrap R = 12-ball WLCSP (3-2-3 Ball Array) @
- Selectable Burst Length ~ W = KGD (Call Factory)

- QPI for Reduced Command Overhead Halogen-Free, RoHS and TSCA Compliant

¢ Flexible & Efficient Memory Architecture
- Chip Erase with Uniform: Sector/Block
Erase (4/32/64 Kbyte)
- Program 1 to 256 Bytes per Page
- Program/Erase Suspend & Resume

Notes:

Call Factory for extended or extended+ options
Call Factory for other package options

Pitch = 0.4mm, Ball Diameter = 0.25mm

Pitch (x/y) = 0.35mm/0.40mm, Ball Diameter =
0.21mm

rpwNPE
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GENERAL DESCRIPTION

The IS25WJ128F Serial Flash memory offers a versatile storage solution with high flexibility and performance in a
simplified pin count package. ISSI’s “Industry Standard Serial Interface” Flash is for systems that require limited
space, a low pin count, and low power consumption. The device is accessed through a 4-wire SPI Interface
consisting of a Serial Data Input (SI), Serial Data Output (SO), Serial Clock (SCK), and Chip Enable (CE#) pins,
which can also be configured to serve as multi-I/O (see pin descriptions).

The device supports Dual and Quad 1/O as well as standard, Dual Output, and Quad Output SPI. Clock frequencies
of up to 166MHz allow for equivalent clock rates of up to 664MHz (166MHz x 4) which equates to 83Mbytes/s of
data throughput. The 1S25WJxxxF series of Flash adds support for DTR (Double Transfer Rate) commands that
transfer addresses and read data on both edges of the clock. These transfer rates can outperform 16-bit Parallel
Flash memories allowing for efficient memory access to support XIP (execute in place) operation.

The memory array is organized into programmable pages of 256-bytes. This family supports page program mode
where 1 to 256 bytes of data are programmed in a single command. QPI (Quad Peripheral Interface) supports 2-
cycle command further reducing command times. Pages can be erased in groups of 4Kbyte sectors, 32Kbyte
blocks, 64Kbyte blocks, and/or the entire chip. The uniform sector and block architecture allows for a high degree
of flexibility so that the device can be utilized for a broad variety of applications requiring solid data retention.

GLOSSARY

Standard SPI

In this operation, a 4-wire SPI Interface is utilized, consisting of Serial Data Input (SI), Serial Data Output (SO),
Serial Clock (SCK), and Chip Enable (CE#) pins. Commands are sent via the Sl pin to encode commands,
addresses, or input data to the device on the rising edge of SCK. The SO pin is used to read data or to check the
status of the device. This device supports SPI bus operation modes (0, 0) and (1, 1).

Multi I/O SPI

Multi-I/O operation utilizes an enhanced SPI protocol to allow the device to function with Dual Output, Dual Input
and Output, Quad Output, and Quad Input and Output capability. Executing these commands through SPI mode
will achieve double or quadruple the transfer bandwidth for READ and PROGRAM operations.

QPI

The device supports Quad Peripheral Interface (QPI) operations only when the device is switched from
Standard/Dual/Quad SPI mode to QPI mode using the enter QPI (38h) command. The typical SPI protocol requires
that the byte-long command code being shifted into the device only via Sl pin in eight serial clocks. The QPI mode
utilizes all four 1/0O pins to input the command code thus requiring only two serial clocks. This can significantly
reduce the SPI command overhead and improve system performance. Only QPl mode or SPI/Dual/Quad mode
can be active at any given time. Enter QPI (38h) and Exit QPI (FFh) commands are used to switch between these
two modes, regardless of the non-volatible Quad Enable (QE) bit status in the Status Register. Power Reset or
Software Reset will return the device into the standard SPI mode. Sl and SO pins become bidirectional I/O0 and
I/01, and WP# and HOLD# pins become 1/0O2 and 1/03 respectively during QPI mode.

DTR
In addition to SPI and QPI features, the device also supports Fast READ DTR operation. Fast READ DTR operation
allows high data throughput while running at lower clock frequencies. Fast READ DTR operation uses both rising
and falling edges of the clock for address inputs, and data outputs, resulting in reducing input and output cycles by
half.
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1IS25WJ128F

1. PIN CONFIGURATION

Top View, Balls Facing Down Top View, Balls Facing Down

(A1) (A2 A2
Vce CE# Bl NC B3
{B1) (B2} v AL -
HOLD# or ¥ so(lOl) VSS
RESET# (103) o .
HOLD#or ¥ .~ gg(o1)
{c1) {c2) RESET# (103) 2/
SCK  WP# (102) (ry  SI000
o o SCK (Go)  WPH(02)
SI(I00)  VSS NC

8-Ball WLCSP (2x4 Ball Array) 12-Ball WLCSP (3-2-3 Ball Array)

Package Code: A

@ \__/
HOLD# or RESET# E 1 16 : SCK
(103)

vee []2 15 [ ] si(00)

¢
RESET#INC |3 w [ Jne

NC E 4 13 j NC

ne [ s 2 ]ne

Ne [ |6 [ Jne

cex# |7 10 ] GND

so@on [ |s 9 [ ] we#(02)

16-pin SOIC 300mil

Notes:

1. The pin can be configured as Hold# or Reset# by setting bit23 of the Status Register. Pin default is Hold#

(103)

Package Code: R

2. Dedicated RESET# pin is available in devices with a dedicated part number.
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1IS25WJ128F

CE# [ |

so(o1) [ ]

wp# (102) [_|

GND [

8 | | vce

1)
7 :l HOLD# or

RESET# (103)

6 || sck

5 [ ] sI@oo)

8-pin SOIC 150mil (Package: N)
8-pin SOIC 208mil (Package: B)

Top View, Balls Facing Down

(AL}
NC
(B1}
NC
{c1
NC
(b1}
NC
{E1)
NC
{F1}

NC

(A2}
NC
(B2}
sck
CZ\)
CE#
{2}
s0(I01)
=
NC
(F2;

NC

RESET# (103)

{4’
S @
RESET#/INC
vce
{ca)
WP#(102)
{Da’}
St
HOLD# or
{E4)
NC
{Fa)

NC

24-ball TFBGA, 4x6 Ball Array (Package:G)

Notes:

CE#

SO (101)

WP# (102)

GND

D
B)
B

D,

( 8| Vee

G HOLD# or @
RESET# (103)

(6] scx

(5] si (00)

8-contact XSON 4x4mm (Package: E)
8-contact WSON 6x5mm (Package: K)
8-contact WSON 8x6mm (Package: L)

Top View, Balls Facing Down

NC

NC

NC

NC

{B1}
{c1)
{p1}

(€1}

{n2 { A3} (A4’ { A5
S S R ] S
NC NC RESET#/INC NC
(B2} {B3) {Ba’ {B5 )
scK GND vee NC
{c2} {c3} {ca) {cs)
CE# NC  WP#(102) NC
(D2} {3 {4 {5
N e S N
SO(I01)  SI(I00)  HOLD#or NC

RESET# (103)
=3 =) = {E5)
NC NC NC NC

24-ball TFBGA, 5x5 Ball Array (Package:H)

1. The pin can be configured as Hold# or Reset# by setting bit 23 of the Status Register. Pin default is Hold#

(103)

2. Dedicated RESET# pin is available in devices with a dedicated part number.
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1IS25WJ128F

2. PIN DESCRIPTIONS

SYMBOL TYPE DESCRIPTION
CE# INPUT Same as the description in previous page
SI (100), L .
S0 (101) INPUT/OUTPUT | Same as the description in previous page
WP# (102) INPUT/OUTPUT | Same as the description in previous page
HOLD# or RESET#/Serial Data 10 (103): When the QE bit of Status Register is set
to “1”, HOLD# pin or RESET# is not available since it becomes 103.
When QE=0, the pin acts as HOLD# or RESET# and either one can be selected by
HOLD# (103) the bit23 setting in Status Register. HOLD# will be selected if P7=0 (Default) and
RESE%; 0 INPUT/OUTPUT RESET# will bé selected if P7:.1. o .
(103) The HOLD# pin allows the device to be paused while it is selected. It pauses serial
communication by the master device without resetting the serial sequence. The
HOLD# pin is active low. When HOLD# is in a low state and CE# is low, the SO pin
will be at high impedance. Device operation can resume when HOLD# pin is brought
to a high state.
RESET#: This dedicated RESET# is available in 16-pin SOIC and 24-ball BGA
packages.
RESET# INPUT/OUTPUT . . . .
The RESET# pin is a hardware RESET signal. It has an internal pull-up resistor and
may be left floating if not used.
SCK INPUT Serial Data Clock: Synchronized Clock for input and output timing operations.
Vce POWER Power: Device Core Power Supply
GND GROUND Ground: Connect to ground when referenced to Vcc
NC Unused NC: Pins labeled “NC” stand for “No Connect”. Not internally connected.
Integrated Silicon Solution, Inc.- www.issi.com 8
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3. BLOCK DIAGRAM

Control Logic > High Voltage Generator
l A
Status > I/0O Buffers and
Register Data Latches
l i l
CE# ——» 256 Bytes
Page Buffer
SCK ——b Q
©
WP# = l
(102) " 2 e
S| [ : Y-Decoder
100) € > 2 .
SO o \ 4 <
SR o
(101) 3
&N b5
HOLD# (103) «——P| @
RESET# ——b| 5
©
§ > Memory Array
v Q
X
Address Latch & I
Counter

Note:
1: HOLD# will be selected if bit23 bit of status register-3 is 0 (Default), and RESET# will be selected if bit23 bit is 1.

Integrated Silicon Solution, Inc.- www.issi.com 9
Rev. OA
07/12/2023



4. SPI MODES DESCRIPTION

Multiple 1IS25WJ128F devices can be connected on the SPI serial bus and controlled by a SPI Master, i.e.
microcontroller, as shown in Figure 4.1. The devices support either of two SPI modes:

Mode 0 (0, 0)
Mode 3 (1, 1)

The difference between these two modes is the clock polarity. When the SPI master is in stand-by mode, the serial
clock remains at “0” (SCK = 0) for Mode 0 and the clock remains at “1” (SCK = 1) for Mode 3. Please refer to Figure
4.2 and Figure 4.3 for SP1 and QPI mode. In both modes, the input data is latched on the rising edge of Serial Clock
(SCK), and the output data is available from the falling edge of SCK.

Figure 4.1 Connection Diagram among SPI Master and SPI Slaves (Memory Devices)

SDO ° .
SPI interface with  SDI
(0,0) or (1,1) b ) 4 ) 4 2
SCK >
SCKI SO| sSI SCKI SO| SI SCKI SO| Si
SPI Master h 4 Y Y
(i.e. Microcontroller)
SPI SPI SPI
Memory Memory Memory
cs3 cSs2 cs1 Device Device Device

L =T T T =111

WP# WP# HOLD# WP# HOLD#
or RESET#
or RESET# or RESET#

Notes:
1. Sl and SO pins become bidirectional 100 and 101 respectively during Dual I/O mode and SI, SO, WP#, and HOLD#
pins become bidirectional 100, 101, 102, and 103 respectively during Quad I/O or QPI mode.
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Figure 4.2 SPI Mode Support

SCK

Mode 0 (0,0)

SCK

Mode 3 (1,1)

© - GreeX X

Figure 4.3 QPI Mode Support

CE#
Mode 3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SscK B
|
Mode 0 | b | o | | |
| -byte Address | Mode Bits | Datal | Data2 | Data3
| | | | | |
00000000 00000000
| | | | | |
I I I I I I
e 00000 00000000¢
I I I I I I
I I I I I I
06 00000000000000¢
I I I I I I
I I I I I I
103 | | | | an
I

0006000 00000000

Notel: MSB (Most Significant Bit)
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1IS25WJ128F

5. SYSTEM CONFIGURATION

The memory array is divided into uniform 4 Kbyte sectors or uniform 32/64 Kbyte blocks (a block consists of
eight/sixteen adjacent sectors respectively).

Table 5.1 illustrates the memory map of the device. The Status Register controls how the memory is protected.

5.1 BLOCK/SECTOR ADDRESSES

Table 5.1 Block/Sector Addresses

Memory Block No. Block No. Sector Size
Density (64Kbyte) (32Kbyte) Sector No. (Kbyte) Address Range
Sector 0 4 000000h — 000FFFh
Block O
Block 0
Block 1 :
Sector 15 4 00F000h — OOFFFFh
Sector 16 4 010000h — 010FFFh
Block 2
Block 1
Block 3 :
Sector 31 4 01F000h — 01FFFFh
Sector 32 4 020000h — 020FFFh
Block 4
Block 2
Block 5 :
Sector 47 4 02F000h — 02FFFFh
Sector 240 4 OF0000h — OFOFFFh
Block 30
Block 15
128Mb :
Block 31
Sector 255 4 OFF000h — OFFFFFh
Sector 496 4 1F0000h — 1FOFFFh
Block 62
Block 31 :
Block 63 ' ' :
Sector 511 4 1FF000h — 1FFFFFh
Sector 4054 4 FEO00Oh — FEOFFFh
Block 508
Block 254
Block 509
Sector 4069 4 FEFO00h — FEFFFFh
Sector 4070 FFO0000h — FFOFFFh
Block 510
Block 255
Block 511
Sector 4095 4 FFFOOOh — FFFFFFh
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5.2 SERIAL FLASH DISCOVERABLE PARAMETERS

The Serial Flash Discoverable Parameters (SFDP) standard defines the structure of the SFDP database within the
memory device. SFDP is the standard of JEDEC JESD216.

The JEDEC-defined header with Parameter ID FFOOh and related Basic Parameter Table is mandatory. Additional
parameter headers and tables are optional.

Table 5.2 Signature and Parameter Identification Data Values

Description A(Céiz:s Aczgirte)ss Data
SFDP Signature 00h 7:0 53h
01h 15:8 46h

02h 23:16 44h

03h 31:24 50h

SFDP Revision Minor 04h 7:0 06h
Major 05h 15:8 01h

Number of Parameter Headers (NPH) 06h 23:16 00h
Unused 07h 31:24 FFh
Parameter ID LSB 08h 7:0 00h
Parameter Minor Revision 09h 15:8 06h
Parameter Major Revision 0Ah 23:16 01h
Parameter Table Length (in DWPRDs) 0Bh 31:24 10h
0Ch 7:0 30h

Basic Flash Parameter Table Pointer (PTP) 0Dh 15:8 00h
OEh 23:16 00h

Parameter ID MSB OFh 31:24 FFh
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Table 5.3 JEDEC Basic Flash Parameter Table

Address Address

Description (Byte) (Bit) Data
Minimum Sector Erase Sizes 1:0 01b
Write Granularity 2 1b
Volatile Status Register Block Protect bits 30h 3 Ob
Write Enable Command Select for writing to Volatile Status 4 ob
Register
Unused 7:5 111b
4KB Erase Command 31h 15:8 20h
Supports (1-1-2) Fast Read 16 1b
Address Bytes 18:17 00b
Supports Double Transfer Rate (DTR) Clocking 19 1b
Supports (1-2-2) Fast Read 32h 20 1b
Supports (1-4-4) Fast Read 21 1b
Supports (1-1-4) Fast Read 22 1b
Unused 23 1b
Reserved 33h 31:24 FFh
34h 7:0 FFh
35h 15:8 FFh
Flash memory Density (bits)
36h 23:16 FFh
37h 31:24 03h
1-4-4 Fast Read Wait Cycle Count agh 4:0 00100b
1-4-4 Fast Read Mode bit Cycle Count 7:5 010b
1-4-4 Fast Read Command 39h 15:8 EBh
1-1-4 Fast Read Wait Cycle Count 3Ah 20:16 01000b
1-1-4 Fast Read Mode bit Cycle Count 23:21 000b
1-1-4 Fast Read Command 3Bh 31:24 6Bh
1-1-2 Fast Read Wait Cycle Count ach 4:0 01000b
1-1-2 Fast Read Mode bit Cycle Count 7:5 000b
1-1-2 Fast Read Command 3Dh 15:8 3Bh
1-2-2 Fast Read Wait Cycle Count 3Eh 20:16 00000b
1-2-2 Fast Read Mode bit Cycle Count 23:21 100b
1-2-2 Fast Read Command 3Fh 31:24 BBh
Integrated Silicon Solution, Inc.- www.issi.com 14
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Table 5.3 JEDEC Basic Flash Parameter Table (Continued)

Description Address Add.ress Data
(Byte) (Bit)
Supports (2-2-2) Fast Read 0 0
Reserved 31 111b
40h

Supports (4-4-4) Fast Read 4 1
Reserved 7:5 111b
Reserved 43:41h 31:8 FFFFFFh
Reserved 45:44h 15:0 FFFFh
2-2-2 Fast Read Wait Cycle Count 46h 20:16 00000b
2-2-2 Fast Read Mode bit Cycle Count 23:21 000b
2-2-2 Fast Read Command 47h 31:24 FFh
Reserved 49:48h 15:0 FFFFh
4-4-4 Fast Read Wait Cycle Count AR 20:16 00100b
4-4-4 Fast Read Mode bit Cycle Count 23:21 010b
4-4-4 Fast Read Command 4Bh 31:24 EBh
Erase Type 1 Size (4KB) 4Ch 7:0 0Ch
Erase Type 1 Command 4Dh 15:8 20h
Erase Type 2 Size (32KB) 4Eh 23:16 OFh
Erase Type 2 Command 4Fh 31:24 52h
Erase Type 3 Size (64KB) 50h 7:0 10h
Erase Type 3 Command 51h 15:8 D8h
Erase Type 4 Size (256KB) 52h 23:16 00h
Erase Type 4 Command 53h 31:24 FFh
Multiplier from typical erase time to maximum erase time 3:0 0100b

) 8:4 00001b
Sector Type 1 ERASE time (typ) 109 olb

) 15:11 00110b
Sector Type 2 ERASE time (typ) 57.54h 1716 o1b

_ 22:18 01001b
Sector Type 3 ERASE time (typ) 4.3 olb
Sector Type 4 ERASE time (typ) 29:25 00000b

31:30 00b
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Table 5.3 JEDEC Basic Flash Parameter Table (Continued)

Description ,A(%i;z_;,s AC:::SSS Data
Multiplier from typical time to maximum time for page or byte
PROGF;AM vP page or by s 3:0 0010b
Page size 7:4 1000b
. ) 12:8 00100b
Page Program Typical time 13 b
. . . 17:14 0001b
Byte Program Typical time, first byte 5Ah:59h
18 0b
. ) . 22:19 0000b
Byte Program Typical time, additional byte
23 0b
Chip Erase, Typical time 28:24 00110b
Units 5Bh 30:29 10b
Reserved 31 1b
Prohibited Operations During Program Suspend sch 3:0 1100b
Prohibited Operations During Erase Suspend 7:4 1110b
Reserved 8 1b
Program Resume to Suspend Interval 12:9 0001b
. 5Eh:5Dh 17:13 10011b
Suspend in-progress program max latency 1918 olb
Erase Resume to Suspend Interval 23:20 0001b
Suspend in-progress erase max latency 28:24 10011b
5Fh 30:29 01b
Suspend /Resume supported 31 0b
Program Resume Command 60h 7:0 7Ah
Program Suspend Command 61h 15:8 75h
Resume Command 62h 23:16 7Ah
Suspend Command 63h 31:24 75h
Reserved 1:0 11b
Status Register Polling Device Busy 64 7:2 111101b
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Table 5.3 JEDEC Basic Flash Parameter Table (Continued)
I Address Address
Description (Byte) (Bit) Data
Exit Deep Power-down to next operation delay 12:8 00100b
Exit Deep Power-down to next operation delay Units 14:13 01b
Exit Deep Power-down Command 67h:65h 22:15 ABh
Enter Deep Power-down Command 30:23 B9h
Deep Power-down Supported 31 Ob
4-4-4 mode disable sequences (QPIDI) 3:0 1010b
4-4-4 mode enable sequences (QPIEN) 8:4 00100b
69h:68h
0-4-4 Mode Supported 9 1b
0-4-4 Mode Exit Method 15:10 110000b
0-4-4 Mode Entry Method: 19:16 1100b
Quad Enable Requirements (QER) 6Ah 22:20 010b
Hold or RESET Disable 23 0b
Reserved 6Bh 31:24 FFh
Volatile or Non-Volatile R'eglster and Write Enable (WREN) 6:0 1100001b
Command for Status Register 1 6Ch
Reserved 7 1b
Soft Reset and Rescue Sequence Support 13:8 110000b
6Eh:6Dh
Exit 4-Byte Addressing 23:14 110%0b0000
Enter 4-Byte Addressing 6Fh 31:24 10000000b
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6. STATUS REGISTERS

The device has 3 Status Registers: Status Register-1/ Status Register-2/ Status Register-3
Status Register Format and Bit Definitions are described in Table 6.1, Table 6.2, Table 6.3, Table 6.4.

The device blocks repeated status writes from being written to the internal register when the write data is

identical.

Table 6.1 Status Register-1

S7 S6 S5 S4 S3 S2 S1 SO
SRPO BP4 BP3 BP2 BP1 BPO WEL WIP
Default 0 0 0 0 0 0 0 0
Table 6.2 Status Register-2
S15 S14 S13 S12 S11 S10 S9 S8
ESUS CMP IRL3 IRL2 IRL1 PSUS QE SRP1
Default 0 0 0 0 0 0 0 0
Table 6.3 Status Register-3
S23 S22 S21 S20 S19 S18 S17 S16
HOLD/RST | ODS1 ODSO0 Reserve | PE_ERR | PROT_ERR DC1 bco
Default 0 1 0 0 0 0 0 0
Table 6.4 Status Register Bit Definition
) N Read-
Bit Name Definition MWrite Type
Write In Progress Bit:
SO WIP "0" indicates the device is ready(default) R Volatile
"1" indicates a write cycle is in progress and the device is busy
Write Enable Latch:
S1 WEL "0" indicates the device is not write enabled (default) R/W? Volatile
"1" indicates the device is write enabled
S2 BPO
S3 BP1 - i
Block Protection Bit: (See Table 7.2&Table 7.3 for details) R/W Non Volat_lle
sS4 BP2 and Volatile
S5 BP3
S6 BP4
S7 SRPO Status Register Protect O R/W Non-Volatile
S8 SRP1 Status Register Protect 1 R/W Non-Volatile
Quad Enable bit: Non-Volatile
S9 QE “0” indicates the Quad output function disable (default) R/W and Volatile
“1” indicates the Quad output function enable
Program suspend bit:
S10 PSUS “0” indicates program is not suspend R Volatile
“1” indicates program is suspend
Lock the Information Register 1: R/W
S11 IRL1 “0” indicates the Information Register can be programmed OTP
“1” indicates the Information Register cannot be programmed
Lock the Information Register 2: R/W
S12 IRL2 “0” indicates the Information Register can be programmed OoTP
“1” indicates the Information Register cannot be programmed
Lock the Information Register 3: R/W
S13 IRL3 “0” indicates the Information Register can be programmed OTP
“1” indicates the Information Register cannot be programmed
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S14 CMP Complement Protect Bit R/W Non-Volatile
Erase suspend bit:
S15 ESUS "0" indicates Erase is not suspend R Volatile
"1" indicates Erase is suspend
S16 DCO Dummy Cycle Configuration Bit0 R Non-Volatile
S17 DC1 Dummy Cycle Configuration Bit0 R Non-Volatile
"0" indicates no error .
S18 PROT_ERR “1” indicates Program or Erase to a protected sector/block R Volatile
S19 Program Error Bit: R Volatile
PE_ERR "0" indicates no error
"1" indicates an Program or Erase operation failure
S20 Reserved Reserved R Reserved
S21 ODSO0 Output Driver Strength: .
S22 ODs1 Outzut Drive Streng%h can be selected according to Table 6.6 RIW Non-Volatile
S23 HOLD#/ HOLD#/RESET# pin selection Bit:
RESET# "0" indicates the HOLD# pin is selected (default) R/W Non-Volatile
"1" indicates the RESET# pin is selected

Notel: WEL bit can be written by WREN and WRDI commands, but cannot by WRSR command.

The BPO, BP1, BP2, BP3, BP4, SRP0, SRP1 are non-volatile and volatile memory cells that can be written by a
Write Status Register (WRSR) command. The default value of the BP0, BP1, BP2, BP3, BP4 bits were set to “0”
at factory. Only volatile Status Register is readable with Read Status Register Operation (RDSR, 05h)

The function of Status Register bits are described as follows:

WIP bit: Write In Progress (WIP) is read-only, and can be used to detect the progress or completion of a Program,
Erase, or Write/Set Non-Volatile/OTP Register operation. WIP is set to “1” (busy state) when the device is executing
the operation. During this time the device will ignore further commands except for Read Status Register and
Software/Hardware Reset commands. In addition to the commands, an Erase/Program Suspend command also
can be executed during a Program or an Erase operation. When an operation has completed, WIP is cleared to “0”
(ready state) whether the operation is successful or not and the device is ready for further commands.

WEL bit: Write Enable Latch (WEL) bit indicates the status of the internal write enable latch. When WEL bit is “0”,
the internal write enable latch is disabled and the Write operations described in Table 6.5 are inhibited. When WEL
bit is “1”, the Write operations are allowed. WEL bit is set by a Write Enable (WREN, 06h) command. Most of Write
Non-Volatile/Volatile Register, Program and Erase command must be preceded by a WREN command.

But Write Volatile Status Register does not require to set WEL bit to “1” by WREN (06h) command. Instead it
requires a Volatile Status Register Write Enable (50h) command prior to Write Status Register (01h) command.
Volatile Status Register Write Enable (50h) command does not set the Write Enable Latch (WEL) bit to “1”.

WEL bit can be reset by a Write Disable (WRDI) command. It will automatically reset after the completion of any
Write Non-Volatile Register, Program and Erase operation.
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Table 6.5 Commands requiring WREN command ahead

Commands must be preceded by the WREN command
Name Hex Code Operation
PP 02h Serial Input Page Program
PPQ 32h Quad Input Page Program
SER 20h Sector Erase 4KB
BER32 (32KB) 52h Block Erase 32KB
BERG64 (64KB) D8h Block Erase 64KB
CER C7h/60h Chip Erase
WRSR® 01h/31h/11h | Write Non-Volatile Status Register-1/2/3
IRER 44h Erase Information Registers
IRP 42h Program Information Registers
Notes:

1. Volatile Status Register Write Enable (50h) command is required for Write Volatile Status Register operation with
WRSR(01) command.
2. COh command for SRPV operation does not require WREN command ahead.

BP4, BP3, BP2, BP1, BPO bits

The Block Protection (BP4, BP3, BP2, BP1 and BPO0) bits are used to define the portion of the memory area to be
protected. Refer to Table 7.2&Table 7.3 for the Block Write Protection (BP) bit settings. When a defined combination
of BP4, BP3, BP2, BP1 and BPO bits are set, the corresponding memory area is protected. Any program or erase
operation to that area will be inhibited.

Note: A Chip Erase (CER) command will be ignored unless all the Block Protection Bits are “0”s.

SRP1, SRPO bits

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

QE bit

The Quad Enable (QE) is a non-volatile bit in the Status Register that allows quad operation. When the QE bit is
set to “0”, the pin WP# and HOLD#/RESET# are enabled. When the QE bit is set to “1”, the 102 and 103 pins are
enabled.

WARNING: The QE bit must be set to 0 if WP# or HOLD#/RESET# pin is tied directly to the power supply.

PSUS bit

The Program Suspend Status bit indicates when a Program operation has been suspended. The PSUS changes
to “1” after a suspend command is issued during the program operation. Once the suspended Program resumes,
the PSUS bit is reset to “0”.

ESUS bit

The Erase Suspend Status bit indicates when an Erase operation has been suspended. The ESUS bit is “1” after
a suspend command is issued during an Erase operation. Once the suspended Erase resumes, the ESUS bit is
reset to “0”.

IR Lock bit [1:3]
The default is “0” so that the Information Register can be programmed. If the bit set to “1”, the Information Register
can’t be programmed. Once it sets to “1”, it cannot be changed back to “0” since IR Lock bits are OTP.

CMP bit

The CMP bit is a non-volatile Read/Write bit in the Status Register (bit14). It is used in conjunction with the BP4-
BPO bits to provide more flexibility for the array protection. Please see the Status Registers Memory Protection
table for details. The default setting is CMP=0.
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DCO/DCL1 bitS

DCO/DC1 bits are Non-Volatile registers which can be used to configure Dummy Cycle for EBh and EDh.
Configurable Dummy Cycle can reduce read command overhead or support higher read speed for above two
commands.

DC[1:0] EBh EDh
Dummy cycles | Maximum Read Freq. Dummy cycles | Maximum Read Freq.
00 6 120 MHz 10 104 MHz
01 4 80 MHz 8 80 MHz
10 8 133 MHz 4 40 MHz
11 10 166MHz 6 60MHz
PROT_ERR bit

The Protection Error bit indicates whether an Erase or Program operation has attempted to modify a protected
array sector or block. When the bit is set to “1”, it indicates that there was an error or errors in previous Erase or
Program operations. PROT_E bit is cleared by POR(Power On Reset) or HW/SW reset

PE_ERR bit
The Program and Erase Error bit indicates whether a Program or Erase operation has succeeded or failed.
When the bit is set to “1” it indicates that there was an error or errors in previous Program or Erase operation.

Output Drive Strength (ODS1, ODSO0)
The ODS1 and ODSO bits are used to configure the output driver strength for the Read operations

Table 6.6 Output Drive Strength Configuration

ODS1, ODS0 Drive Strength
0,0 100%
0,1 75%
1,0 50% (default for Package part)
11 25%

HOLD#/ RESET# bit

HOLD#/RESET# pin selection (23) bit in the Status Register-3 is used to determine whether HOLD# or RESET#
function should be implemented on the hardware pin for 8-pin packages. When HOLD#/RESET#=0, the pin acts
as #HOLD; when HOLD#/RESET#=1, the pin acts as RESET#. However, HOLD# or RESET# functions are only
available when QE=0. If QE is set to 1, the HOLD# and RESET# functions are disabled, the pin acts as a
dedicated data I/O pin.
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7. PROTECTION MODE

The device supports hardware and software write-protection mechanisms.

7.1 STATUS REGISTER PROTECTION (SRPO, SRP1)

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

Table 7.1 Status Register Protection

SRP1 SRPO \WP# Status Register Description

The Status Register can be written to after a Write
0 0 X Software Protected Enable command, WEL=1.(Default)

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

WP#=1, the Status Register is unlocked and can be

0 1 1 Hardware Unprotected written to after a Write Enable command, WEL=1.
Status Register is protected and cannot be written
Power Supply Lock- to again until the next Power-Down, Power-Up
1 0 X Down cycle. M
Status Register is permanently protected and
1 1 X One Time Program'? 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 ISSI for details.
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7.2 DATA PROTECTION
Table 7.2 Status Register Memory Protection (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 1 252 to 255 FCOOOOH-FFFFFFH 256KB Upper 1/64
0 0 0 1 0 248 to 255 F80000H-FFFFFFH 512KB Upper 1/32
0 0 0 1 1 240 to 255 FOOOOOH-FFFFFFH 1MB Upper 1/16
0 0 1 0 0 224 to0 255 EOO00OH-FFFFFFH 2MB Upper 1/8
0 0 1 0 1 192 to 255 CO00000H-FFFFFFH 4MB Upper 1/4
0 0 1 1 0 128 to 255 | 800000H-FFFFFFH 8MB Upper 1/2
0 1 0 0 1 Oto3 000000OH-03FFFFH 256KB Lower 1/64
0 1 0 1 0 Oto7 00000OH-07FFFFH 512KB Lower 1/32
0 1 0 1 1 Oto 15 000000OH-OFFFFFH 1MB Lower 1/16
0 1 1 0 0 Oto 31 000000H-1FFFFFH 2MB Lower 1/8
0 1 1 0 1 0to 63 000000H-3FFFFFH 4MB Lower 1/4
0 1 1 1 0 Oto 127 000000OH-7FFFFFH 8MB Lower 1/2
X X 1 1 1 0to 255 0OO0O0O0OH-FFFFFFH 16MB All
1 0 0 0 1 255 FFFOOOH-FFFFFFH 4KB Top Block
1 0 0 1 0 255 FFEOOOH-FFFFFFH 8KB Top Block
1 0 0 1 1 255 FFCOOOH-FFFFFFH 16KB Top Block
1 0 1 0 X 255 FF8000H-FFFFFFH 32KB Top Block
1 0 1 1 0 255 FF8000H-FFFFFFH 32KB Top Block
1 1 0 0 1 0 000000H-000FFFH 4KB Bottom Block
1 1 0 1 0 0 000000H-001FFFH 8KB Bottom Block
1 1 0 1 1 0 000000H-003FFFH 16KB Bottom Block
1 1 1 0 X 0 000000H-007FFFH 32KB Bottom Block
1 1 1 1 0 0 000000H-007FFFH 32KB Bottom Block
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Table 7.3 Status Register Memory Protection (CMP=1)

Status Register Content Memory Content

BP4 | BP3 | BP2 | BP1 | BPO Blocks Addresses Density Portion

X X 0 0 0 ALL 000000H-FFFFFFH ALL ALL

0 0 0 0 1 0to 251 000000H-FBFFFFH 16128KB Lower 63/64

0 0 0 1 0 0 to 247 000000H-F7FFFFH 15872KB Lower 31/32

0 0 0 1 1 0to 239 000000H-EFFFFFH 15MB Lower 15/16

0 0 1 0 0 0 to 223 000000H-DFFFFFH 14MB Lower 7/8

0 0 1 0 1 0to 191 000000H-BFFFFFH 12MB Lower 3/4

0 0 1 1 0 0to 127 000000H-7FFFFFH 8MB Lower 1/2

0 1 0 0 1 4 to 255 040000H-FFFFFFH 16128KB Upper 63/64

0 1 0 1 0 8 to 255 080000H-FFFFFFH 15872KB Upper 31/32

0 1 0 1 1 16 to 255 100000H-FFFFFFH 15MB Upperl5/16

0 1 1 0 0 32to 255 200000H-FFFFFFH 14MB Upper7/8

0 1 1 0 1 64 to 255 400000H-FFFFFFH 12MB Upper3/4

0 1 1 1 0 128to 255 | 800000H-FFFFFFH 8MB Upperl/2

X X 1 1 1 None None None None

1 0 0 0 1 0 to 255 000000H-FFEFFFH 16380KB Lower-4095/4096

1 0 0 1 0 0 to 255 000000H-FFDFFFH 16376KB Lower-2047/2048

1 0 0 1 1 0 to 255 000000H-FFBFFFH 16368KB Lower-1023/1024

1 0 1 0 X 0 to 255 000000H-FF7FFFH 16352KB Lower-511/512

1 0 1 1 0 0 to 255 000000H-FF7FFFH 16352KB Lower -511/512

1 1 0 0 1 0 to 255 001000H-FFFFFFH 16380KB Upper-4095/4096

1 1 0 1 0 0 to 255 002000H-FFFFFFH 16376KB Upper-2047/2048

1 1 0 1 1 0 to 255 004000H-FFFFFFH 16368KB Upper -1023/1024

1 1 1 0 X 0 to 255 008000H-FFFFFFH 16352KB Upper -511/512

1 1 1 1 0 0 to 255 008000H-FFFFFFH 16352KB Upper -511/512
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8. DEVICE OPERATION

The device utilizes an 8-bit command register. Refer to Table 8.1. Command Set for details on commands and
command codes. All commands, addresses, and data are shifted in with the most significant bit (MSB) first_on
Serial Data Input (SI) or Serial Data I10s (100, 101, 102, 103). The input data on Sl or 10s is latched on the rising
edge of Serial Clock (SCK) for normal mode and both of rising and falling edges for DTR mode after Chip Enable
(CE#) is driven low (ViL). Every command sequence starts with a one-byte command code and is followed by
address bytes, data bytes, or both address bytes and data bytes, depending on the type of command. CE# must
be driven high (Vin) after the last bit of the command sequence has been shifted in to end the operation.

Table 8.1 Command Set

Col\r;nr:]aend Operation Mode ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6
Normal Read A A A
NORD Mode SPI 03h <23:16> <15:8> <7:0> Data out
Fast Read SPI A A A Dummy®
FRD Mode QPI OBh <2316> | <15:8> <7:0> Byte Data out
A A A
FRDIO Fast Read SPI BBh <23:16> | <15:8> <7.0> | M7-M0®@ bual
Dual I/O Data out
Dual Dual Dual
Fast Read A A A Dummy Dual
FRDO Dual Output SPI 3Bh <23:16> <15:8> <7:0> Byte Data out
A A A
FRQIO ':Q""j;g%d (S?';'l EBh <23:16> | <15:8> <7:0> | M7-M0@2 Dgt‘;agut
Quad Quad Quad
Fast Read A A A Dummy Quad
FRQO Quad Output SPI 6Bh <23:16> <15:8> <7:0> Byte Data out
Fast Read SPI A A A Dummy Dual
FRDTR DTR Mode QPI 0Dh <23:16> <15:8> <7:0> Byte Data out
A A A
FRDDTR Fast Read SPI BDh <23:16> | <15:8> <7:0> M7-M0 @ Dual
Dual I/O DTR Data out
Dual Dual Dual
Fast Read SPI A A A Quad
- @]
FRQDTR Quad I/O DTR QPI EDh <23:16> <15:8> <7.0> M7-MO Data out
pp Input Page SPI 02h A A A PD
Program QPI <23:16> <15:8> <7:.0> (256byte)
Quad Input A A A Quad PD
PPQ Page Program SPI 32h <23:16> <15:8> <7:0> (256byte)
SPI A A A
SER Sector Erase QPI 20h <2316> | <15:8> <7:0>
BER32 Block Erase SPI 59h A A A
(32KB) 32Kbyte QPI <23:16> <15:8> <7:0>
BER64 Block Erase SPI D8h A A A
(64KB) 64Kbyte QPI <23:16> <15:8> <7:0>
. SPI C7h
CER Chip Erase QP 60h
. SPI
WREN Write Enable QP 06h
Volatile Status spI
VSRWREN Register Write QP 50h
Enable
. . SPI
WRDI Write Disable QP 04h
Read Status SPI
RDSR1 Register-1 P 05h SR1
Read Status SPI
RDSR2 Register-2 P 35h SR2
Read Status SPI
RDSR3 Register-3 oPI 15h SR3
Write Status SPI
WRSR1 Register oPI 01h SR1 SR2
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Write Status SPI
WRSR2 Register QP 31h SR2
Write Status SPI
WRSR3 Register QP 11h SR3
SRDP Set Read QPI coh P7-PO
Parameters
Burst Read with A A A Dummy®
BRWW Wrap QP 0Ch <23.16> | <15:8> <7:0> Clock Data out
SBWW Set I\?;\L/J:;th SPI 77h dummy dummy dummy Werap bit
Col\r;nr:]aend Operation Mode ByteO Bytel Byte2 Byte3 Byte4d Byte5 Byte6
Enter
QPIEN QPI mode SPI 38h
Exit
QPIDI QPI mode QPI FFh
PERSUS Suspend during SPI 75h
program/erase QPI
Resume SPI
PERRSM program/erase QPI 7Ah
Deep Power SPI
DP Down QPI Boh
Read ID /
RDID, Release SPI ABh XXh® XX XXh® | 1D7-1D0
RDPD QPI
Power Down
Read JEDEC SPI
RDJDID ID Command QPI 9Fh MF7-MFO ID15-1D8 ID7-IDO
Read spl
RDMDID Manufacturer 90h XXh®) XXh® 00h MF7-MFO ID7-IDO
. QPI
& Device ID
Read SPI A® A® A® Dummy
RDUID Unique ID QP 48h <23:16> | <158> <7:0> Byte® | Daout
SPI A A A Dummy
RDSFDP SFDP Read OPI 5Ah <23:16> <15:8> <7:0> Byte® Data out
Software spl
RSTEN Reset QP 66h
Enable
RST Software Reset SPI 99h
QPI
Erase
. SPI A A A
ERSRR Information 44h . . .
Registers QPI <23:16> <15:8> <7:0>
Program
. SPI A A A PD
PGSRR 'gmmaﬂm QPI 42h <23:16> | <15:8> <7:0> | (256byte)
egisters
Read
. SPI A A A Dummy
RDSRR Irgormatlon QP 48h <23:16> <15:8> <7:0> Byte® Data out
egisters
Notes:
1. The number of dummy cycles depends on COh
2. Mode bits (M7-M0) are considered as a part of dummy cycles.
3. XX means “don’t care”.
4. A<23:9> are “don’t care” and A<8:4> are always “0”.
5. 8 dummy clocks in QPI mode.
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8.1 HOLD OPERATION

HOLD# is used in conjunction with CE# to select the device. When the device is selected and a serial sequence is
underway, HOLD# can be used to pause the serial communication with the master device without resetting the
serial sequence. To pause, HOLD# is brought low while the SCK signal is low. To resume serial communication,
HOLD# is brought high while the SCK signal is low (SCK may still toggle during HOLD). Inputs to S| will be ignored
while SO is in the high impedance state, during HOLD.

Note: HOLD# is not supported in DTR mode or with QE=1 or when RESET# is selected for the HOLD# or RESET# pin.

Timing graph can be referenced in AC Parameters Figure 9.4.
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8.2 NORMAL READ OPERATION (NORD, 03h)
The NORMAL READ (NORD) command is used to read memory contents at a maximum frequency of 80MHz.

The NORD command code is transmitted via the Sl line, followed by three address bytes (A23 - A0) of the first
memory location to be read. A total of 24 address bits are shifted in, but only Avmse (Valid Most Significant Bit) - Ao
are decoded. The remaining bits (A23 — Avmse+1) are ignored. The first byte addressed can be at any memory
location. Upon completion, any data on the Sl will be ignored. Refer to Table 8.2 for the related Address Key.

The first byte data (D7 - DO) is shifted out on the SO line, MSB first. A single byte of data, or up to the whole memory
array, can be read out in one NORMAL READ command. The address is automatically incremented by one after
each byte of data is shifted out. The read operation can be terminated at any time by driving CE# high (VIH) after
the data comes out. When the highest address of the device is reached, the address counter will roll over to the
000000h address, allowing the entire memory to be read in one continuous READ command.

If the NORMAL READ command is issued while an Erase, Program or Write operation is in process (WIP=1) the
command is ignored and will not have any effects on the current operation.

Table 8.2 Address Key
Valid Address 128Mb

Avmse—Ao A22-A0 (A23 =X)

Note: X=Don’t Care
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Figure 8.1 Normal Read Sequence

CE#

Mode 3 © 1

Mode 0
3-byte Address

i \\>< Command = 03h GGGG

so High Impedance

CE#

scK R aiaialaisiaiaiaieicicicician: L
AL VAN

Data Out 1 Data Out 2

00000000 00000000¢

S
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8.3 FAST READ OPERATION (FRD, 0Bh)
The FAST READ (FRD) command is used to read memory data.

The FAST READ command code is followed by three address bytes (A23 - A0) and a dummy byte , transmitted via
the Sl line, with each bit latched-in during the rising edge of SCK. Then the first data byte from the address is shifted
out on the SO line, with each bit shifted out at a maximum frequency fcr, during the falling edge of SCK.

The first byte addressed can be at any memory location. The address is automatically incremented by one after
each byte of data is shifted out. When the highest address is reached, the address counter will roll over to the
000000h address, allowing the entire memory to be read with a single FAST READ command. The FAST READ
command is terminated by driving CE# high (VIH).

If the FAST READ command is issued while an Erase, Program or Write cycle is in process (WIP=1) the command
is ignored without affecting the current cycle.

Figure 8.2 Fast Read Sequence

CE#

Mode3 © %
ScK B
Mode O
3-byte Address

i \\>< Command = 0BN GQGG

SO High Impedance

CE#

+ Y=o TITTITTIITIITOY

|
|
: Data Out

tV |
* 2.00000080¢
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FAST READ OPERATION IN QPI MODE (FRD, 0Bh)
The FAST READ (FRD) command is used also in QPI mode to read memory data.

The FAST READ command code (2 clocks) is followed by three address bytes (A23-A0 — 6 clocks) and dummy
cycles (configurable by COh, default is 6 cycles), transmitted via the 103, 102, 101 and 100 lines, with each bit
latched-in during the rising edge of SCK. Then the first data byte addressed is shifted out on the 103, 102, 101 and
100 lines, with each bit shifted out at a maximum frequency fcr, during the falling edge of SCK.

The first byte addressed can be at any memory location. The address is automatically incremented by one after
each byte of data is shifted out. When the highest address is reached, the address counter will roll over to the
000000h address, allowing the entire memory to be read with a single FAST READ command. The FAST READ
command in QPI mode is terminated by driving CE# high (VIH).

If the FAST READ command is issued while an Erase, Program or Write cycle is in process (WIP=1) the command
is ignored without affecting the current cycle.

Figure 8.3 Fast Read Sequence In QPI Mode

CE#

Mode 3 ©
Mode 0
tvl
|<—>|
oma \\X_oen @@@@@ <0) A\
I
Instruction 3-byte Address ' 6 Dummy Cycles ' ' Data 1 ' Data 2
Note: Number of dummy cycles can be configured by COh command
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8.4 FAST READ DUAL I/0O OPERATION (FRDIO, BBh)

The FRDIO allows the address bits to be input two bits at a time. This may allow for code to be executed directly
from the SPI in some applications.

The FRDIO command code is followed by three address bytes (A23 — A0) and fixed 4 dummy cycles transmitted
via the 101 and 100 lines, with each pair of bits latched-in during the rising edge of SCK. The address MSB is input
on 101, the next bit on 100, and this shift pattern continues to alternate between the two lines. Depending on the
usage of continuous read mode, a mode byte may be located after address input.

The first data byte addressed is shifted out on the 101 and 100 lines, with each pair of bits shifted out at a maximum
frequency fcr, during the falling edge of SCK. The MSB is output on 101, while simultaneously the second bit is
output on 100. Figure 8.4 illustrates the timing sequence.

The first byte addressed can be at any memory location. The address is automatically incremented by one after
each byte of data is shifted out. When the highest address is reached, the address counter will roll over to the
000000h address, allowing the entire memory to be read with a single FRDIO command. FRDIO command is
terminated by driving CE# high (Vin).

The device supports “continuous read mode”, which can reduce instruction overhead in the following read
operation, by applying mode bits during dummy period. mode bits consist of 8 bits such as M7 to MO. Four cycles
after address input are reserved for mode bits in FRDIO execution. M5 bit and M4 bit value determines continuous
read mode. The rest of 6 bits become don’t care for future use.

When mode bits are XX10XXXXb (where X is don’t care), it enables the “continuous read mode” and subsequent
FRDIO execution skips command code. It saves cycles as described in Figure 8.5.

When the mode bits are different from XX10XXXXb (where X is don’t care), the device exits the “continuous read
mode”. After finishing the read operation, device becomes ready to receive a new command. SPI or QPI mode
configuration retains the prior setting. mode bit must be applied during dummy cycles. Number of dummy cycles
includes same number of mode bits, data output will start right after mode bit is applied.

If the FRDIO command is issued while an Erase, Program or Write cycle is in process (WIP=1) the command is
ignored and will not affect the current cycle.
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Figure 8.4 Fast Read Dual I/O Sequence (with command decode cycles)

CE#
Mode3 ©
SCK B
Mode 0 | 4 Dummy Cycles

3-byte Address

o0 A\\X__ comana-sm 9060
High Impedance I |

= -- 0000
| |

Mode Bits

CE#

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 .
SCK
| GQQGGQQQGQGQGG
|

|
: | Data Out 1 | Data Out 2 | Data Out 3 |

Mode Bits

Notes:
1. If the mode bits=XX10XXb (M5 bit and M4 bit are 10b, other bits are don’t care), it can execute the continuous read

mode (without instruction). When mode bits are different from XX10XXb, the device exits the continuous read mode

operation.
2. Sufficient dummy cycles are required to avoid I/O contention. If the number of dummy cycles and mode bit cycles

are same, then X should be Hi-Z.
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Figure 8.5 Fast Read Dual I/0O 2X read Sequence (without command decode cycles)

CE#

Mgdf 3 0 1 2 3 11 12 13 14 15 16 17 18 19 20 21
scK B
I
Mode 0 L 4 Dummy Cycles |

3-byte Address tv , Data Out 1 | Data Out 2

Mode Bits

Notes:

1. If the mode bits=XX10XXb (M5 bit and M4 bit are 10b, other bits are don’t care), it can execute the continuous read
mode (without instruction). When mode bits are different from XX10XXb, the device exits the continuous read mode
operation.

2. Sufficient dummy cycles are required to avoid 1/O contention. I/O pins should be Hi-Z prior to the falling edge of the
first data out clock.
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8.5 FAST READ DUAL OUTPUT OPERATION (FRDO, 3Bh)

The FRDO command is used to read memory data on two output pins.

The FRDO command code is followed by three address bytes (A23 — AO) and 8 dummy cycles transmitted via the
100 line, with each bit latched-in during the rising edge of SCK. Then the first data byte addressed is shifted out on
the I01 and 100 lines, with each pair of bits shifted out at a maximum frequency fCT, during the falling edge of SCK.
The first bit (MSB) is output on 101. Simultaneously, the second bit is output on 100.

The first byte addressed can be at any memory location. The address is automatically incremented by one after
each byte of data is shifted out. When the highest address is reached, the address counter will roll over to the
000000h address, allowing the entire memory to be read with a single FRDO command. The FRDO command is
terminated by driving CE# high (VIH).

If the FRDO command is issued while an Erase, Program or Write cycle is in process (BUSY=1) the command is
ignored and will not have any effects on the current cycle.

Figure 8.6 Fast Read Dual Output Sequence

CE#
Modes © 1 2 3 4 5 6 7 8 9 10 28 29 30 31
SCK B
[
Mode 0

3-byte Address

o AN\ conmem-oo >@Q@<G9GG

High Impedance

101

I
= UL

| I
o | 0@66090
[
8 Dummy Cycles : : Data Out 1 , Data Out 2
|l
101 .
I
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8.6 FAST READ QUAD OUTPUT OPERATION (FRQO, 6Bh)

The FRQO command is used to read memory data on four output pins.
A Quad Enable (QE) bit of Status Register must be set to "1" before sending the Fast Read Quad Output command.

The FRQO command code is followed by three address bytes (A23 — A0) and 8 dummy cycles, transmitted via
the 100 line, with each bit latched-in during the rising edge of SCK. Then the first data byte addressed is shifted
out on the 103, 102, 101 and 100 lines, with each group of four bits shifted out at a maximum frequency fCT,
during the falling edge of SCK. The first bit (MSB) is output on 103, while simultaneously the second bit is output
on 102, the third bit is output on 101, etc.

The first byte addressed can be at any memory location. The address is automatically incremented after each
byte of data is shifted out. When the highest address is reached, the address counter will roll over to the 000000h
address, allowing the entire memory to be read with a single FRQO command. FRQO command is terminated
by driving CE# high (VIH).

If a FRQO command is issued while an Erase, Program or Write cycle is in process (BUSY=1) the command is
ignored and will not have any effects on the current cycle.
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Figure 8.7 Fast Read Quad Output Sequence

CE#
Mode 3 0o 1 2 3 4 5 6 7 8 9 10 28 29 30 31
ScK B
|
Mode 0

3-byte Address

o NN commazeo GGGG

High Impedance

101

High Impedance
102 gh mp

High Impedance
103 g P

I
Mfmﬂmm

ty!
Iy
by
.
8 Dummy Cycles : | Data Out 1 I Data Out 2 I Data Out 3 I Data Out 4 I
I I I I I
by | | | |
by [ [ [ [
Iy I I I I
. I I I I
: I I I I I
102 | 6
I | | | |
Iy
.
.
by
103 }
I
I
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8.7 FAST READ QUAD I/O OPERATION (FRQIO, EBh)

The Fast Read Quad 1/0 command is similar to the Dual I/0O Fast Read command except address and data are
transferred on 4-bit mode. 3-byte address (A23-0) is followed by a “continuous read mode” byte and 4-dummy
cycle, it equals 6 dummy clock. 4-bit addresses are transferred per clock by 100, 101, 103, 104, and each bit is
latched in on the rising edge of SCLK, then the memory contents are shifted out 4-bit per clock cycle from 100,
101, 102, 103. The first byte address can be at any location. The address is automatically incremented to the
next higher address after each byte of data is shifted out. The Quad Enable bit (QE) of Status Register (S9) must
be set to enable for the Quad I/O Fast read command.

The device supports “continuous read mode”, which can reduce instruction overhead in the following read
operation, by applying mode bits during dummy period. Mode bits consist of 8 bits such as M7 to MO. Four cycles
after address input are reserved for mode bits in FRDIO execution. M5 bit and M4 bit value determines continuous
read mode. The rest of 6 bits become don’t care for future use.

When mode bits are XX10XXXXb (where X is don’t care), it enables the “continuous read mode” and subsequent
FRDIO execution skips command code. It saves cycles as described in Figure 8.9.

When the mode bits are different from XX10XXXXb (where X is don’t care), the device exits the “continuous read
mode”. After finishing the read operation, device becomes ready to receive a new command. SPI or QPI mode
configuration retains the prior setting. Mode bit must be applied during dummy cycles. Number of dummy cycles
includes same number of mode bit cycles, data output will start right after mode bit is applied
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Figure 8.8 Fast Read Quad 1/O “continuous read mode” Sequence (with command decode cycles)

CE#
Mode 3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ScK B
|
Mode O

3-byte Address

o AN commemcen @@@60000
o1 High Impedance 21 @@QGGG“
20000000
N OOC0000

' Mode Blts

ces ir
= TUUUTUTUU UL

6 Dummy Cycles V. Data Out 1 . Data Out 2 . Data Out 3 . Data Out 4 . Data Out 5 . Data Out 6|

|4—»I
3O 0000 000DO0E
| | | | {
2000600000800 ¢
| | | | | | |
| | | | | | |
| | | | | { |
200000000000 ¢
| | | | | | |
0001000000000
103 | | | | | | |

Note:

1. If the mode bits=XX10XXb (M5 bit and M4 bit are 10b, other bits are don’t care), it can execute the continuous read

mode (without command). When mode bits are different from XX10XXb, the device exits the continuous read
operation.
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Figure 8.9 Fast Read Quad I/O “continuous read mode” Sequence (without command decode cycles)

CE#

Mode 3 0 1

WL

Mode 0 6 Dummy Cycles J
3-byte Address d | Data Out 1 Data Out 2
tv
100 ' 4 ' '
by | |
by | |
: | | |
101 : | 5 | |
| | | |
P! | |
102 : | 6 | |
| | |
: | | |
103 : | 7 | |
' Mode Blts ! ! !
Note:

1. If the mode bits=XX10XXb (M5 bit and M4 bit are 10b, other bits are don’t care), it can execute the continuous read
mode (without command). When mode bits are different from XX10XXb, the device exits the continuous read
operation.

FAST READ QUAD I/O WITH “8/16/32/64-BYTE WRAP AROUND” IN STANDARD SPI MODE

The Fast Read Quad I/O command can also be used to access a specific portion within a page by issuing a “Set
Burst with Wrap” (77h) command 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 or 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 to the beginning boundary automatically until CE# be driven 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.

The “Set Burst with Wrap” command allows three “Wrap Bits”, W6-4 to be set. The W4 bit is used to enable or
disable the “Wrap Around” operation while W6-5 are used to specify the length of the wrap around section within
a page.

FAST READ QUAD I/O OPERATION (FRQIO, EBH) IN QPI MODE

The Fast Read Quad I/O command is also supported in QPI mode. When QPI mode is enabled, the number of
dummy cycles is configured by the “Set Read Parameters (COh)” command to accommodate a wide range of
applications with different needs for either maximum Fast Read frequency or minimum data access latency.
Depending on the Read Parameter Bits P[5:4] setting, the number of dummy cycles can be configured as either
2, 4, 6 or 8. The default number of dummy cycles upon power up or after a Reset command is 4. In QPI mode,
the “Continuous read mode” bits M7-0 are also considered as dummy cycles.

“Continuous read mode” feature is also available in QPI mode for Fast Read Quad I/O command.
Please refer to the description on previous pages.
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Figure 8.10 Fast Read Quad I/O Sequence (QPI Mode)

CE#

Mode 3 0 1

WL

Mode 0

I Mode Bits | tvi

oea \\X_e @@@@@@@@ @@@@

Command ' 3-byte Address ' 4 Dummy Cycles ' patal ' Data2
“Wrap Around” feature is not available in QPI mode for Fast Read Quad I/O command. To perform a read

operation with fixed data length wrap around in QPI mode, a dedicated “Burst Read with Wrap” (0Ch)
command must be used.
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8.8 SET READ PARAMETERS (COH)

In QPI mode the “Set Read Parameters (COh)” command can be used to configure the number of dummy cycles
for “Fast Read (0OBh)”, “Fast Read Quad I/O (EBh)”, “Fast Read DTR Mode(0Dh)” , “Fast Read Quad I/O DTR
(EDh)” and “Burst Read with Wrap (0Ch)” command, and to configure the number of bytes of “Wrap Length” for the
“Burst Read with Wrap (0Ch)” command. COh is not accepted in standard SPI mode.

In standard SPI mode, the “Wrap Length” is set by W5-6 bit in the “Set Burst with Wrap (77h)” command. This wrap
setting will remain unchanged when the device is switched from Standard SPI mode to QPI mode.

The default “Wrap Length” after a power up or a Reset command is 8 bytes, the default number of dummy cycles
are 6. Whenever the device is switched from SPI mode to QPI mode, the number of dummy cycles should be set
again, prior to any 0Bh, EBh or 0Ch commands.

0Bh/OCh/EBh ODh/EDh
Dummy Maximum Read Dummy Maximum Read
P5-P4 cycles Freq. cycles Freg. P1-PO | Wrap Length
00 6 120 MHz 10 104 MHz 00 8-Byte
01 4 80 MHz 8 80 MHz 01 16-Byte
10 8 133 MHz 4 40 MHz 10 32-Byte
11 10 166MHz 6 60MHz 11 64-Byte

Figure 8.11 Set Read Parameters command

CE#
Mode 3 O 1 2 3
—— -1
SCK :
Mode 0
I I
I I
I I
1ot0) \\>< con @@
I I
I I
i+ Dataln
Integrated Silicon Solution, Inc.- www.issi.com 42
Rev. OA

07/12/2023



8.9 BURST READ WITH WRAP (0CH)

The “Burst Read with Wrap (0Ch)” command provides a way to perform the read operation with “Wrap Around” in
QPI mode. This command is similar to the “Fast Read (OBh)” command in QPI mode, except the addressing of
the read operation will “Wrap Around” to the beginning boundary of the “Wrap Around” once the ending boundary
is reached. The “Wrap Length” and the number of dummy cycles can be configured by the “Set Read Parameters
(COh)” command, the default is 6 dummy cycle with 8-Byte wrap length.

Figure 8.12 BURST READ WITH WRAP

CE#

Mode 3 0 1 2 3 4 5 6 7 8 9 13 14 15 16 17
-——-1
SCK :
Mode 0 | | |
I I Ity I I
I I f— I I
o VX een JReaorple o) ool —————{rleofr ek -
I I 1o I I
' 1 1 1 1 1
Instruction 3-byte Address 6 Dummy Cycles Data 1 Data 2
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8.10 SET BURST WITH WRAP (77H)

In Standard SPI mode, the Set Burst with Wrap (77h) command is used in conjunction with “Fast Read Quad I/O
(EBh)” or “Fast Read Quad I/O DTR (EDh)” commands to access a fixed length of 8/16/32/64-byte section within
a 256-byte page. Certain pplications can benefit from this feature and improve the overall system code execution
performance. Similar to a Quad I/O command, the Set Burst with Wrap command is initiated by driving the CE#
pin low and then shifting the command code “77h” followed by 24 dummy bits and 8 “Wrap Bits”, W7 -0. The
command sequence is shown in

Figure 8.13. Wrap bit W7 and the lower nibble W3-0 are not used. QE bit should be set to ‘1’ before executing
77h’ command

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
1,1 Yes 64-byte No N/A

Once W6-4 is set by a Set Burst with Wrap command, the following “Fast Read Quad I/0” commands will
use the W6-4 setting to access the 8/16/32/64-byte section within any page. To exit the “Wrap Around”
function and return to normal read operation, another Set Burst with Wrap command should be issued to
set W4 = 1. The default value of W4 upon power on or after a software/hardware reset is 1.

In QPI mode, the “Burst Read with Wrap (OCh)” command should be used to perform the Read operation
with “Wrap Around” feature. The Wrap Length set by W5-4 in Standard SPI mode is still valid in QPI mode
and can also be re-configured by “Set Read Parameters (COh)” command.

Figure 8.13 SET BURST WITH WRAP

CE#

STRES __
SCK }
|

Don’t
care

, |
Dont |
care |
|
|
|
|

| | |
I I |
I I |
| | |
| | 1

I
l l l }
! | | |
} } I I
| | | |

2,0,9,8.0090
) 30600000

Wrap Bit
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8.11 PAGE PROGRAM OPERATION (PP, 02h)

The Page Program (PP) command allows up to 256 bytes data to be programmed into memory in a single operation.
The destination of the memory to be programmed must be outside the protected memory area set by the Block
Protection (BP3, BP2, BP1, BPO) bits. A PP command which attempts to program into a page that is write-protected
will be ignored. Before the execution of PP command, the Write Enable Latch (WEL) must be enabled through a
Write Enable (WREN) command.

The PP command code, three address bytes and program data (1 to 256 bytes) are input via the Sl line. Program
operation will start immediately after the CE# is brought high, otherwise the PP command will not be executed. The
internal control logic automatically handles the programming voltages and timing. During a program operation, all
commands will be ignored except the RDSR command. The progress or completion of the program operation can
be determined by reading the WIP bit in Status Register via a RDSR command. If the WIP bit is “1”, the program
operation is still in progress. If WIP bit is “0”, the program operation has completed.

If more than 256 bytes data are sent to a device, the address counter rolls over within the same page, the previously
latched data are discarded, and the last 256 bytes are kept to be programmed into the page. The starting byte can
be anywhere within the page. When the end of the page is reached, the address will wrap around to the beginning
of the same page. If the data to be programmed are less than a full page, the data of all other bytes on the same
page will remain unchanged.

Note: A program operation can alter “1”s into “0”s. The same byte location or page may be programmed more than
once, to incrementally change “1”s to “0”s. An erase operation is required to change “0”s to “1”s.

Figure 8.14 Page Program Sequence In SPI Mode

CE#
N R
Mode 3 © 1 S S
Mode 0 | | | |
| 3-byte Address Dataln 1 | | DataIn256
I | | |
SO High Impedance

Figure 8.15 Page Program Sequence In QPI Mode

CE#

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

-7
SCK :

Mode 0
oma \\X_o @@@@@@@@@@@@@@
3-byte Address : Data In 1 : Data In 2 : Data In 3 : DataIn 4 '
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8.12 QUAD INPUT PAGE PROGRAM OPERATION (PPQ, 32h)

The Quad Input Page Program command allows up to 256 bytes data to be programmed into memory in a single
operation with four pins (100, 101, 102 and 103). The destination of the memory to be programmed must be outside
the protected memory area set by the Block Protection (BP3, BP2, BP1, BPO0) bits. A Quad Input Page Program
command which attempts to program into a page that is write-protected will be ignored.

Before the execution of Quad Input Page Program command, the QE bit in the Status Register must be set to “1”
and the Write Enable Latch (WEL) must be enabled through a Write Enable (WREN) command.

Program operation will start immediately after the CE# is brought high, otherwise the Quad Input Page Program
command will not be executed. The internal control logic automatically handles the programming voltages and
timing. During a program operation, all commands will be ignored except the RDSR command. The progress or
completion of the program operation can be determined by reading the WIP bit in Status Register via a RDSR
command. If the WIP bit is “1”, the program operation is still in progress. If WIP bit is “0”, the program operation
has completed.

If more than 256 bytes data are sent to a device, the address counter rolls over within the same page, the previously
latched data are discarded, and the last 256 bytes data are kept to be programmed into the page. The starting byte
can be anywhere within the page. When the end of the page is reached, the address will wrap around to the
beginning of the same page. If the data to be programmed are less than a full page, the data of all other bytes on
the same page will remain unchanged.

Note: A program operation can alter “1”’s into “0”s. The same byte location or page may be programmed more than
once, to incrementally change “1”s to “0”s. An erase operation is required to change “0”s to “1”s.

Figure 8.16 Quad Input Page Program Sequence

CE#

Mode3 © 1 2 3 4 5 6 7 8 9 31 32 33 34 35
sck
I
Mode 0 | | | |
| 3-byte Address , Datainl | Dataln2

| | | |

Y G 00600000
. | | | |

- = oloo0oe
| | |
| | |

- )000¢
| | |
| | |

: @o00e
! ! !
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8.13 ERASE OPERATION

The Erase command sets all bits in the addressed sector or block to “1”s.

The memory array of the device is organized into uniform 4 Kbyte sectors or 32/64 Kbyte uniform blocks (a block
consists of eight/sixteen adjacent sectors respectively).

Before a byte is reprogrammed, the sector or block that contains the byte must be erased (erasing sets bits to “1”).
In order to erase the device, there are three erase commands available: Sector Erase (SER), Block Erase (BER)
and Chip Erase (CER). A sector erase operation allows any individual sector to be erased without affecting the
data in other sectors. A block erase operation erases any individual block. A chip erase operation erases the whole
memory array of a device. A sector erase, block erase, or chip erase operation can be executed prior to any
programming operation.

SECTOR ERASE OPERATION (SER, 20h)

A Sector Erase (SER) command erases a 4 Kbyte sector before the execution of a SER command, the Write
Enable Latch (WEL) must be set via a Write Enable (WREN) command. The WEL bit is automatically reset after
the completion of Sector Erase operation.

A SER command is entered, after CE# is pulled low to select the device and stays low during the entire command
sequence The SER command code, and three address bytes are input via Sl. Erase operation will start immediately
after CE# is pulled high. The internal control logic automatically handles the erase voltage and timing.

The progress or completion of the erase operation can be determined by reading the WIP bit in the Status Register
using a RDSR command.

If the WIP bit is “1”, the erase operation is still in progress. If the WIP bit is “0”, the erase operation has been
completed.

Figure 8.17 Sector Erase Sequence in SPI mode

CE# ‘
Mogez © 1 2 3 4 s B 7 & @ W ® 2?30 M
SCK B
I
Mode 0
5 _
Instruction = 20h
s High Impedance
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Figure 8.18 Sector Erase Sequence in QPI Mode

M ode 0
J-bwie Address

e TGO

BLOCK ERASE OPERATION (BER32K:52h, BER64K:D8h)
A Block Erase (BER) command erases a 32/64Kbyte block. Before the execution of a BER command, the Write
Enable Latch (WEL) must be set via a Write Enable (WREN) command. The WEL is reset automatically after the

completion of a block erase operation.

The BER command code and three address bytes are input via Sl. Erase operation will start immediately after the
CE# is pulled high, otherwise the BER command will not be executed. The internal control logic automatically
handles the erase voltage and timing.

Figure 8.19 Block Erase (64K) Sequence In SPI Mode

CE#
Mode 3 0 1 2 3 4 5 6 7 8 9 10 28 29 30 31
ScK B
|
Mode 0

3-byte Address

SR\ Er >@a¢<aeao

so High Impedance

Figure 8.20 Block Erase (64K) Sequence In QPI Mode

CE#

3-byte Address

10[3:0] \\>< b8h @@@@@@
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Figure 8.21 Block Erase (32K) Sequence In SPI Mode

CE#

Mode 3
SCK B

|

0

3-byte Address

SI \\>< Instruction = 52h 69“6

so High Impedance

Figure 8.22 Block Erase (32K) Sequence In QPI Mode

CE#

3-byte Address

10[3:0] \\>< >2h @@@@@@
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CHIP ERASE OPERATION (CER, C7H/60H)

A Chip Erase (CER) command erases the entire memory array. Before the execution of CER command, the Write
Enable Latch (WEL) must be set via a Write Enable (WREN) command. The WEL is automatically reset after
completion of a chip erase operation.

The CER command code is input via the Sl. Erase operation will start immediately after CE# is pulled high,
otherwise the CER command will not be executed. The internal control logic automatically handles the erase
voltage and timing.

Chip Erase (CER) command can be executed only when all sectors are unprotected. If one or more sectors are
protected, the CER command is not executed and E_ERR and PROT_E are set.

Figure 8.23 Chip Erase Sequence In SPI Mode

CE#

|
Sl \\>< Instruction = C7h/60h >—

SO High Impedance

Figure 8.24 Chip Erase Sequence In QPI Mode

CE#

SCK |

Mode 0

|

|
10[3:0] \\>< C?h/60h>—

|
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8.14 WRITE ENABLE OPERATION (WREN, 06h)

The Write Enable command is used to set the Write Enable Latch (WEL) bit. The WEL bit is reset to the write-
protected state after power-up. The WEL bit must be write enabled before any write operation, including Sector
Erase, Block Erase, Chip Erase, Page Program, Program Information Row, Write non-volatile Status Register,
except for Set volatile Status Register. The WEL bit will be reset to the write-protected state automatically upon
completion of a write operation. The WREN command is required before any above operation is executed.

Figure 8.25 Write Enable Sequence In SPI Mode

CE#
Mode 3 0 1 2 3 4 5 6 7
-7

SCK :
Mode 0 |

|
Sl \\>< Instruction = 06h >—
|

High Impedance

SO

Figure 8.26 Write Enable Sequence In QPI Mode

CE#
Mode 3 © 1
—— 1

SCK :
Mode 0

e Tk
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8.15 WRITE DISABLE OPERATION (WRDI, 04h)

The Write Disable (WRDI) command resets the WEL bit and disables all write commands. The WRDI command is
not required after the execution of a write command, since the WEL bit is automatically reset.

Figure 8.27 Write Disable Sequence In SPI Mode

CE#

|
Sl \\>< Instruction = 04h >7
|

so High Impedance

Figure 8.28 Write Disable Sequence In QPI Mode

CE#
Mode 3 0 1
—— 1

SCK :
Mode 0

oo T
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8.16 VOLATILE STATUS REGISTER WRITE ENABLE OPERATION (VSRWREN, 50H)

The non-volatile Status Register bits can also be written to as volatile bits. This gives more flexibility to change the
system 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. Otherwise, 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 Register bit values.

The Volatile Status Register Write Enable (50h) command does not set the Write Enable Latch (WEL) bit to “1”.
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m®

IS25WJ128F
Figure 8.29 Write Enable for Volatile Status Registers Sequence In SPI Mode
CE#
—qu9-|3 0 1 2 3 4 5 6 7
ScK |
|
Mode 0 1
|
Sl \\>< Instruction = 50h >{—
|
SO High Impedance
Figure 8.30 Write Enable for Volatile Status Registers Sequence In QPI Mode
CE#
Mode 3 O 1
|
SCK |
|
Mode 0 I
|
10[3:0] \\>< 50h >1—
|
|
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8.17 READ STATUS REGISTER-1/2/3 (RDSR1/2/3, 05h/35h/15h)

The Read Status Register commands allow the 8-bit Status Registers to be read. The command is entered
by driving CE# low and shifting the command code “05h” for Status Register-1, “35h” for Status Register-2
or “15h” for Status Register-3 into the DI pin on the rising edge of CLK. The status register bits are then
shifted out on the DO pin at the falling edge of CLK with most significant bit (MSB) first as shown in Figure
8.31 and Figure 8.32. Refer to section 7.1 for Status Register descriptions.

The Read Status Register command may be used at any time, even while a Program, Erase or Write Status
Register cycle is in progress. This allows the BUSY status bit to be checked to determine when the cycle

is complete and if the device can accept another command. The Status Register can be read continuously,
as shown in Figure 8.31 and Figure 8.32. The command is completed by driving CE# high.

Figure 8.31 Read Status Register Sequence In SPI Mode

s T\ —
Mode 3 D 1 2 3 4 5 & 7 & @ 10 12 13 14 15 16 17 18 19 20 21 2 23
CLK-“-":';;"_iI”I”I”I”I”l _

|-— Instruction (D5h/35h!15h) —-|
1oy XN\ /NS XX XX
0o High Impedance y*+— OStatus Register-1/2/3 out —m— 5Status Register-1/2/2 out  — —
(10.) ! ﬂﬂﬂﬂoﬂﬂﬂﬂooﬂﬂo 7 -
* = MSB

Figure 8.32 Read Status Register Sequence In QPI Mode

CS \ —

Mode 3 0 1 2 3 4 5

ey

Mode D &

out

CLK

TTTTTTTT T
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8.18 WRITE STATUS REGISTER-1/2/3 (WRSR1/2/3, 01h/31h/11h)

The Write Status Register command allows the Status Registers to be written. The writable Status Register

bits include: SRPO, BP[4:0] in Status Register-1; CMP, IRL[3:1], QE, SRP1 in Status Register-2;

HOLD/RST, DRV1, DRVO, PE_ERR, PROT_ERR in Status Register-3.

All other Status Register bit locations are read-only and will not be affected by the Write Status Register command.
IRL[3:1] are non-volatile OTP bits, once it is set to 1, it cannot be cleared to O.

To write non-volatile Status Register bits, a standard Write Enable (06h) command must previously have

been executed for the device to accept the Write Status Register command (Status Register bit WEL must

equal 1). Once write enabled, the command is entered by driving CE# low, sending the command code
“01h/31h/11h”, and then writing the status register data byte as illustrated in Figure 8.33 and 8.34.

To write volatile Status Register bits, a Write Enable for Volatile Status Register (50h) command must have
been executed prior to the Write Status Register command (Status Register bit WEL r