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3V, 128M-BIT<x 1/x 2/x 4>
SERIAL MULTI I/O
FLASH MEMORY

Key Features

* Protocol Support - Single 1/0, Dual I/0 and Quad 1/0
* Quad Peripheral Interface(QPI) available

» Support clock frequency up to 133MHz
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1. FEATURES

GENERAL

eSupports Serial Peripheral Interface -- Mode 0 and Mode 3
eSingle Power Supply Operation

— 2.7 to 3.6 volt for read, erase, and program operations
e128Mb: 134,217,728 x 1 bit structure or 67,108,864 x 2 bits (Dual I/O mode) structure or
33,554,432 x 4bits (Quad I/O output mode) structure

eProtocol Support

— Single /O, Dual I/0 and Quad I/O
eFast frequency support

— Support clock frequency up to
B Single /O mode: 133MHz
B Dual I/O mode: 133MHz
B Quad I/O mode: 133MHz
— Configurable dummy cycle number for fast read operation
eQuad Peripheral Interface (QPI) available
eEqual Sectors with 4K byte each, or Equal Blocks with 32K byte each, or Equal Blocks with 64K
byte each
— Any Sector/Block can be erased individually
eProgramming :
— 256byte page buffer
— Quad Input / Output page program(4PP) to enhance program performance
eTypical 100,000 erase/program cycles

¢20 years data retention

SOFTWARE FEATURES
e|lnput Data Format

— 1-byte command code
eAdvanced Security Features

— Block lock protection
— The BP0-BP3 and TB status bits define the size of the area to be protected against program
and erase commands

— Individual Block/Sector array Protection
eAdditional 2 x 8K bit security Registers with OTP Locks

eCommand Reset
eProgram/Erase Suspend and Resume operation
eElectronic Identification

— JEDEC 1-byte manufacturer ID and 2-byte device ID
— RES command for 1-byte Device ID
— REMS command for 1-byte manufacturer ID and 1-byte device ID
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eSupport Serial Flash Discoverable Parameters (SFDP) mode

HARDWARE FEATURES

oSCLK Input

— Serial clock input
¢S|/SI00

— Serial Data Input or Serial Data Input/Output for 2 x /0 and 4 x I/O read mode
*SO/SIO1

— Serial Data Output or Serial Data Input/Output for 2 x I/O and 4 x I/O read mode
o\WP#/SI102

—Hardware write protection or serial data Input/Output for 4 x 1/0 read mode
oRESET#/HOLD#/SIO3

— Hardware Reset pin or Hardware Hold pin or serial data Input/Output for 4 x I/O read mode
eRESET# (16-pin package)
— Hardware Reset pin
oPACKAGE
8-pin SOP
8-land WSON
16-pin SOP
24-Ball BGA (5x5 ball array)
All devices are RoHS Compliant and Halogen Free

2. GENERAL DESCRIPTION

RC25Q128EVB is 128M bits Serial NOR Flash memory, which is configured as 16,777,216 x 8
internally. RC25Q128EVB feature a serial peripheral interface and software protocol allowing operation
on a simple 3-wire bus while it is in single /O 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 I/O read mode, the Sl pin and SO pin become SIO0 and SIO1 pin for address and
dummy bits input and data output. When it is in four /O read mode, the Sl pin, SO pin, WP# pin and
RESET# pin (of the 8-pin package) become SIO0pin, SIO1 pin, SIO2 pin and SIO3 pin for address and
dummy bits input and data output.

The RC25Q128EVB ® (Serial Multi 1/0) provides sequential read operation on whole chip.

After program/erase command is issued, auto program/erase algorithms which program/erase and
verify the specified page or sector/block locations will be executed. Program command is executed on
byte basis, or page (256 bytes) basis, or word basis. Erase command is executed on sector (4K-byte),
or block (32K-byte), or block (64K-byte), or whole chip basis.

To provide user with ease of interface, a status register is included to indicate the status of the chip.
The status read command can be issued to detect completion status of a program or erase operation
via WIP bit.

When the device is not in operation and CS# is high, it is put in standby mode.
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The RC25Q128EVB utilizes REALCHIP proprietary memory cell, which reliably stores memory
contents even after 100,000 program and erase cycles.

Table 1. Read Performance Comparison

SPIGP! mode Read Mode Continuous Read | Numbers of Dummy| Read Frequency

mode bit cycle cycles (1) (MHz)

Normal Read 0 0 80

Fast Read 0 8 133
Dual Output Read 0 8 133/80
SPI mode Quad Output Read 0 8 133/80
Dual /O Read 2 4 133/80
Quad I/0 Read 2 6 133/80

Quad I/0 Word Read 2 4 55

4 55

Fast Read 0 6 80
8 133/80

4 55

QPI mode Burst Read with Wrap 0 6 80
8 133/80

4 55

Quad I/0 Read 2 6 80
8 133/80

Note:

(1) Numbers of Dummy cycles include Continuous Read mode bit cycle number.

(2) Maximum 133MHz for fast read on 3.0 - 3.6V power supply, and 80MHz for fast read on 2.7 -
3.0V power supply
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PIN CONFIGURATIONS

o] om —
CS#E1 8| | vec cs#[1 ] 8| vee
HOLD# - = HOLD#
S0 2 7 so |2 7
WP#|: 3 6| ]scik we#[ 3 ] [ &]scix
vss|: 4 5[] s vss[4 | [ 5]s
8 - LEAD SOP/SOP/DIP 8 - LEAD WSON
Top View
Top View
Ne e
| 000.0.00
NC VCC #S E#L NC NC PR A
MNC NG
0 Q0000
NC V85 NC & NC NC fesgre 50
00 QQQQ
NC SCLK CS# O NC NC scLk WPk ‘
." % ." % l-r' "y
NC NC NC NC NC NC e .
W s
A B C D E F
WLCSP

24-BALL TFBGA

©
HoLD#[ |1 16| _|SCLK
vee[ ]2 ]
ne[ s 14| _|nC
N[ 4 13[_|nC
- Top View -
NC[ s 12[|NC
NC[_ |6 1|__|NC
cs#[ |7 10[_vss
so[ s 9| Jwr#
16-LEAD SOP

Note: Only for special order, Pin 3 is RESET# pin in 16-LEAD SOP package. Please connect REALCHIP for detail
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Table 2. PIN DESCRIPTION

SYMBOL DESCRIPTION
CS# Chip Select
SCLK Clock Input
SI/SI00 Serial Data Input (for 1 x 1/0)/ Serial Data Input & Output (for 2 x
I/0 or 4 x I/O read mode)
Serial Data Output (for 1 x I/0O)/ Serial Data Input & Output (for 2
SO/SIO1
x 1/0 or 4 x /O read mode)
Write protection Active low or Serial Data Input & Output (for 4 x
WP#/S102

1/0 read mode)

Hardware Reset pin Active low or Hardware Hold pin Active low
or Serial Data Input & Output (for 4 x I/O read mode)
Hardware Reset pin Active low only for special order in 16-

RESET#/HOLD#/SIO3

RESET#
LEAD SOP package
VSS Ground
VCC Power supply

Notes: RESET# pin has internal pull up.

4. BLOCK DIAGRAM

WP#(102) Write Cpntrol
Logic i
«—> Status
> Register ek 9
o]
- 8
= @
HOLD# ,| High Voltage | |8 O M';'fnsc:‘r
RESET#(103)€—>| Generators o2 y
SPI QP
SCLK —p| Command & g ©
Control Logic ,| PageAddress | J|= &
CS# ) Latch/Counter ﬁ
SI(100) €«—> Column Decode And
<> 256-Byte Page Buffer
SO(I01) «—> ]‘
Byte Address
Latch/Counter
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5. MEMORY ORGANIZATION

RC25Q128EVB

Advanced Block

Block Sector Address range Protection unit

4095 FF FOOOH FF FFFFH 4KB

255 | e e e e,

4080 FF 0000H FF OFFFH 4KB
4079 FE FOOOH FE FFFFH

254 | . e 64KB
4064 FE 0000H FE OFFFH
4063 FD FOOOH FD FFFFH

253 | e 64KB
4048 FD 0000H FD OFFFH
47 02 FOOOH 02 FFFFH

2 | e e 64KB
32 02 0000H 02 OFFFH
31 01 FOOOH 01 FFFFH

2L e 64KB
16 01 0000H 01 OFFFH

15 00 FOOOH 00 FFFFH 4KB

o | e e

0 00 0000H 00 OFFFH 4KB
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6. 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.

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

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

e Deep Power Down Mode: By entering deep power down mode, the flash device also is under
protected from writing all commands except Release from deep power down mode command (RDP)
and Read Electronic Signature command (RES), and Soft-reset command.

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

The Software Block Protected Mode (BPM) use (BP4, BP3, BP2, BP1, BPO) bits to allow part of memory
to be protected as read only. The protected area definition is shown as Table 3 Protected Area Sizes, the
protected areas are more flexible which may protect various area by setting value of BP0O-BP4 bits.

Table 3. Protected Area Sizes (WPS=0, 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 to 255 EOOO0OOH-FFFFFFH 2MB Upper 1/8
0 0 1 0 1 192 to 255 COO0000H-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 000000H-03FFFFH 256kB Lower 1/64
0 1 0 1 0 Oto7 000000H-07FFFFH 512KB Lower 1/32
0 1 0 1 1 O0to 15 000000H-0FFFFFH 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 0to 127 000000H-7FFFFFH 8MB Lowerl/2
X X 1 1 1 0 to 255 000000H-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 4. Protected Area Sizes (WPS=0, CMP=1)

Status Register Content Memory Content

BP4 BP3 BP2 BP1 BPO Blocks Addresses Density Portion
X X 0 0 0 0 to 255 000000H-FFFFFFH ALL ALL
0 0 0 0 1 Oto 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 0to 223 000000H-DFFFFFH 14MB Lower 7/8
0 0 1 0 1 O0to 191 000000H-BFFFFFH 12MB Lower 3/4
0 0 1 1 0 0to 127 000000H-7FFFFFH 8MB Lowerl/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 Upper 15/16
0 1 1 0 0 3210 255 200000H-FFFFFFH 14MB Upper 7/8
0 1 1 0 1 64 to 255 400000H-FFFFFFH 12MB Upper 3/4
0 1 1 1 0 128 to 255 800000H-FFFFFFH 8MB Upper 1/2
X X 1 1 1 NONE NONE NONE NONE
1 0 0 0 1 0to 255 000000H-FFEFFFH 16380KB L-4095/4096
1 0 0 1 0 0 to 255 000000H-FFDFFFH 16376KB L-2047/2048
1 0 0 1 1 0 to 255 000000H-FFBFFFH 16368KB L-1023/1024
1 0 1 0 X 0 to 255 000000H-FF7FFFH 16352KB L-511/512
1 0 1 1 0 0 to 255 000000H-FF7FFFH 16352KB L-511/512
1 1 0 0 1 0to 255 001000H-FFFFFFH 16380KB U-4095/4096
1 1 0 1 0 0to 255 002000H-FFFFFFH 16376KB U-2047/2048
1 1 0 1 1 0to 255 004000H-FFFFFFH 16368KB U-1023/1024
1 1 1 0 X 0to 255 008000H-FFFFFFH 16352KB U-511/512
1 1 1 1 0 0to 255 008000H-FFFFFFH 16352KB U-511/512
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Table 5. RC25Q128EVB Individual Block Protection (WPS=1)

Block Sector Address range Individual Block Lock Operation
4095 FF FOOOH FF FFFFH
255 | s
4080 FF 0000H FF OFFFH
4079 FE FOOOH FE FFFFH
254 | L e
4064 FE 0000H FE OFFFH
4063 FD FOOOH FD FFFFH
253 | L
4048 FD 0000H FD OFFFH
32 Sectors(Top/Bottom)/256 Blocks
________________________ Block Lock: 36H+Address
__________________ Block Unlock: 39H+Address
.................. Read Block Lock: 3DH+Address
------------------------ Global Block Lock: 7TEH
""""""""" Global Block Unlock: 98H
47 02 FOOOH 02 FFFFH
2 e
32 02 0000H 02 OFFFH
31 01 FOOOH 01 FFFFH
1
16 01 0000H 01 OFFFH
15 00 FOOOH 00 FFFFH
o | .
0 00 0000H 00 OFFFH

6.2 Additional 2 x 8K-bit secured registers with OTP Locks

The RC25Q128EVB provides 2 x 8K-bit Security Registers which can erased and programmed
individually. These two registers may be used by the system manufacturers to store security and other
important information separately from the main memory array.

The Security Register Lock Bits (LB2-1) in the Status Register-2 can be used to OTP protect the
security registers. Once a lock bit is set to 1, the corresponding security register will be permanently
locked, Erase Security Register instruction and Program Security Register instruction to that register
will be ignored. Please refer to "Chapter 9 Register Description" for status register bit definition.

Table 6. Secured Register Definition

Security Register Address Range Size Lock bit
Security Register 1 24’h000000~24’h0003FF 8K bits LB1
Security Register 2 24’h001000~24’h0013FF 8K bits LB2
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7. DEVICE OPERATION

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

2. When incorrect command# sequence is inputted to this device, this device becomes standby
mode and keeps the standby mode until next CS# falling edge. In standby mode, SO pin of this device
should be High-Z.

3. When correct command# sequence is inputted to this device, this device becomes active mode
and keeps the active mode until next CS# rising edge.

4. When device under STR mode, input data is latched on the rising edge of Serial Clock (SCLK)
and data shifts out on the falling edge of SCLK.

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

Figure 1. Serial Modes Supported

CPOL CPHA shift in shift out

(Serial mode 0) 0O 0 SCLK | | | I | | | |

(Serial mode 3) 1 1 SCLK I_ |_| |_ ...... J 4 I—l
s Yo X XD
----- MSB X X

S0

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.
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8. COMMAND SET

8.1 Command Set

Table 7. Array Access Command Set

RC25Q128EVB

Command Description e Pl | apl Address | Address | Address | Dummy Data
Byte1 Byte2 Byte3 | Cycle(1) Byte
Normal Read (READ) 03H \ ADD1 ADD2 ADD3 0 1~
Fast Read (FAST_READ) 0BH \Y \Y ADD1 ADD2 ADD3 8 or 4/6/8 1~
Dual Output Read (DREAD) 3BH \ ADD1 ADD2 ADD3 8 1~
Quad Output Read (QREAD) 6BH \% ADD1 ADD2 ADD3 8 1~
Dual I/0 Read (2READ) BBH \ ADD1 ADD2 ADD3 4 1~
Quad I/0 Read (4READ) EBH \ \% ADD1 ADD2 ADD3 6 or 4/6/8 1~
Quad I/0 Word Read (4READ_WD) E7H \Y% ADD1 ADD2 ADD3 4 1~
Quad I/0O Burst Read (4READ_BST) OCH \% ADD1 ADD2 ADD3 4/6/8 8/16/32/64
Page Program (PP) 02H \Y% ADD1 ADD2 ADD3 0 1-256
Quad Page Program (QPP) 32H \ ADD1 ADD2 ADD3 1-256
Sector Erase 4KB (SE) 20H \Y% \% ADD1 ADD2 ADD3 0 0
Block Erase 32KB (BE32) 52H \ \% ADD1 ADD2 ADD3 0
Block Erase 64KB (BE) D8H \Y% \% ADD1 ADD2 ADD3 0 0
Chip Erase (CE) 60H/C7H \ \% 0 0
Note: (1) Detail dummy cycle numbers for read see table 1.
Table 8. Device Operation Command Set
Command Description e splanl Address | Address | Address | Dummy Data
Byte1 Byte2 Byte3 Cycle Byte
Write Enable (WREN) 06H \'% \Y 0 0
Write Disable (WRDI) 04H \'% 0 0
Write Enable for Volatile Status Register 50H \Y, 0 0
Enable QPI (EQIO) 38H \Y% 0 0
Reset QPI (RSTQIO) FFH % 0 0
Enable Reset (RSTEN) 66H \'% \Y 0 0
Reset Memory (RST) 99H \Y \Y 0 0
Program/Erase Suspend (Suspend) 75H \ \% 0 0
Program/Erase Resume (Resume) 7AH \% \Y 0 0
Deep Power Down (DPW) B9H \'% \Y 0 0
Release From Deep Power Down (RDP) ABH \% \Y 0 0
15/91 www.realchip.net
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Table 9. Register Access Command Set

o Address | Address | Address | Dummy Data
Command Description Code SPI | QPI
Byte1 Byte2 Byte3 Cycle Byte
Read Status Register 1 (RDSR1) 05H \Y \Y 0 1
Read Status Register 2 (RDSR2) 35H \Y Y 0 1
Read Status Register 3 (RDSR3) 15H \ \% 0 1
Write Status Register 1 (WRSR1) 01H \Y Y 0 1
Write Status Register 2 (WRSR2) 31H \% \% 0 1
Write Status Register 3 (WRSR3) 11H \% \% 0 1
Read Identification (RDID) 9FH \Y Y 0 3
RDP and Read Device ID (RDI) ABH \Y \Y ADD1(1) | ADD2(1) | ADD3(1) 0 1
Read Electronic manufacturer & Device ID
90H \ \Y ADD1(1) | ADD2(1) | ADD3(2) 0 2
(REMS)
Read Electronic manufacturer & Device ID
92H \Y ADD1(1) | ADD2(1) | ADD3(2) 0 2
by Dual /0 (REMS2)
Read Electronic manufacturer & Device ID
94H \Y ADD1(1) | ADD2(1) | ADD3(2) 0 2
by Quad I/0 (REMS4)
Read Serial Flash Discoverable
5AH \ \Y ADD1 ADD2 ADD3 8 or 4/6/8 1~
Parameter (RDSFDP)
Read Security Register (RDSECR) 48H \Y ADD1 ADD2 ADD3 8 0
Program Security Register (PGSECR) 42H \Y ADD1 ADD2 ADD3 0 1-256
Erase Security Register (ERSECR) 44H \ ADD1 ADD2 ADD3 0 0
Individual Block Lock (SBLK) 36H \ \Y ADD1 ADD2 ADD3 0 0
Individual Block Unlock (SBULK) 39H \ \Y ADD1 ADD2 ADD3 0 0
Read Block Lock (RDBLK) 3DH \ \Y ADD1 ADD2 ADD3 0 1
Global Block Lock (GBLK) 7EH \Y \Y 0 0
Global Block Unlock (GBULK) 98H \% \% 0 0
Set Burst with Warp (SET_BSTRD) 77H \Y ADD1(1) | ADD2(1) | ADD3(1) 0 1
Set Read Parameters (SET_PARAM) COH \% 0 1

Note: (1) Input Address is ignored.
(2) If ADD3=8'h00, Manufacturer ID will be shifted out first; If ADD3=8'h01, Device ID will be shifted out first.
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9. REGISTER DESCRIPTION

9.1 Status Register

Status Register 1

RC25Q128EVB

No Bit name Description Default Type
Bit 7 CMP Complement protect bit (1) 0 Non-volatile bit
Bit 6 BP4 Level of protected block (1) 0 Non-volatile bit
Bit 5 BP3 Level of protected block (1) 0 Non-volatile bit
Bit 4 BP2 Level of protected block (1) 0 Non-volatile bit
Bit 3 BP1 Level of protected block (1) 0 Non-volatile bit
Bit 2 BPO Level of protected block (1) 0 Non-volatile bit
Write enable latch
Volatile bit
Bit 1 WEL 1=write enable 0
(Read only)
0=not write enable
Write in progress bit
Volatile bit
Bit 0 WIP 1=write operation 0
(Read only)
0=not in write operation
Note: (1) Detail see the Table 3 "Protected Area Size".
Status Register 2
No Bit name Description Default Type
Erase Suspend bit
Volatile bit
Bit 7 ESB 1=Erase is suspended 0
(Read only)
O=Erase is not suspended
Program Suspend bit
Volatile bit
Bit 6 PSB 1=Program is suspended 0
(Read only)
O=Program is not suspended
Bit 5 Reserved X X X
Security Register 2 Lock bit
Bit 4 LB2 1=Locked 0 OoTP
0=Unlocked
Security Register 1 Lock bit
Bit 3 LB1 1=Locked 0 OoTP
0=Unlocked
Quad Enable bit
Bit 2 QE 1=Quad enable 0 Non-volatile bit
O=not Quad enable
Bit 1 SRP1 The Status Register Protect bit (1) 0 Non-volatile bit
Bit 0 SRPO The Status Register Protect bit (1) 0 Non-volatile bit

Note: (1) Detail see the Table 10 "Status Register Protect method".
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Status Register 3

No Bit name Description Default Type

Select HOLD# or RESET# function bit
Bit 7 HOLD/RST 1=SIO3 Pin acts as HOLD# 0 Non-Volatile bit
0=SI03 Pin acts as RESET#

Bit 6 ODSH1 Output Driver Strength bit (1) 0 Non-Volatile bit
Bit 5 ODS0 Output Driver Strength bit (1) 0 Non-Volatile bit
Bit 4 Reserved X X X
Bit 3 Reserved X X X

Write Protect Scheme bit
Bit 2 WPS 1=Individual Block Protect method 0 Non-volatile bit
0=Block Protect method

Bit 1 Reserved X X X

Bit 0 Reserved X X X

Note: (1) Detail see the Table 11 "Output Driver Strength Table".

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, a volatile bit, indicates whether the device is set to internal
write enable latch. When WEL bit sets to 1, which means the internal write enable latch is set, the device can
accept program/erase/write status register command. When WEL bit sets to 0, which means no internal write
enable latch; the device will not accept program/erase/write status register command. The program/erase
command will be ignored if it is applied to a protected memory area. To ensure both WIP bit & WEL bit are
both set to 0 and available for next program/erase/operations, WIP bit needs to be confirm to be 0 before
polling WEL bit. After WIP bit confirmed, WEL bit needs to be confirm to be 0.

BP4, BP3, BP2, BP1, BPO bits. The Block Protect (BP4, BP3, BP2, BP1, BPO0) bits, non-volatile bits,
indicate the protected area (as defined in Table 3) of the device to against the program/erase command
without hardware protection mode being set. To write the Block Protect (BP4, BP3, BP2, BP1, BPO) bits
requires the Write Status Register 1(WRSR1) command to be executed. Those bits define the protected area
of the memory to against Page Program (PP), Sector Erase (SE/SE3B/SE4B), Block Erase (BE) and Chip
Erase (CE) commands (only if Block Protect bits (BP3:BPO0) set to 0, the CE command can be executed). The
BP4, BP3, BP2, BP1, BPO bits are "0" as default. Which is unprotected.

Complement Protect (CMP) bit. The Complement Protect bit (CMP), a non-volatile bit, is used in
conjunction with BP4, BP3, BP2, BP1 and BPO bits to provide more flexibility for the array protection. Once
CMP is set to 1, previous array protection set by BP4, BP3, BP2, BP1 and BPO will be reversed. For instance,
when CMP=0, a top 64KB block can be protected while the rest of the array is not; when CMP=1, the top
64KB block will become unprotected while the rest of the array become read-only. Please refer to the Status
Register Memory Protection table for details. The default setting is CMP=0.
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SRP1, SRPO bits. The Status Register Protect bits (SRP1 and SRPQ) are non-volatile read/write bits in
the status register 2. The SRP bits control the method of write protection: software protection, hardware
protection, power supply lock-down or one time programmable (OTP) protection.

Table 10. Status Register Protect Method

SRP1 SRPO WP# Status Register Description

Software WP# has no control. The Status Register can be written to after a Write
0 0 X Protected Enable (WREN) instruction. (Default)

Hardware When WP# pin is low, the Status Register is locked and cannot be
0 1 0 Protected written to.

Hardware When WP# pin is high, the Status Register is unlocked and can be
0 1 1 Unprotected written to after a Write Enable (WREN) instruction.

Power Supply The Status Register is protected and cannot be written to again until the
1 0 X Lock-Down (1) next power-down, power-up cycle.
One time Program

1 1 X @ The Status Register is permanently protected and can not be written to.

Note: (1) When SRP1, SRP0=(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 REALCHIP for details.

QE bit. The Quad Enable (QE) bit is a non-volatile read/write bit that allows Quad SPI and QPI operation.
When the QE bit is set to a 0 state, the WP# pin and HOLD# are enabled. When the QE bit is set to a 1, the
Quad 102 and 103 pins are enabled, and WP# and HOLD# functions are disabled.

LB2, LB1 bits. The Security Register Lock Bits (LB2, LB1) are non-volatile One Time Program (OTP)
bits that provide the write protect control and status to the Security Registers. The default state of LB2-1 is 0,
Security Registers are unlocked. LB2-1 can be set to 1 individually using the Write Status Register instruction.
LB2-1 are One Time Programmable (OTP), once it’s set to 1, the corresponding 1K-Byte Security Register will
become read-only permanently.

Program Suspend 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 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 set to "1". ESB is cleared to "0" after erase operation resumes.

Write Protect Selection (WPS) bit. The WPS bit is used to select which Write Protect scheme should be
used. When WPS=0 (factory default), the device will use the combination of CMP, BP[4:0] bits to protect a
specific area of the memory array. When WPS=1, the device will utilize the Individual Block Locks to protect
any individual sector or blocks. The default value for all Individual Block Lock bits is 1 upon device power on
or after reset

ODS1, ODSO bits. The output driver strength (ODS1,0DS0) bits are volatile bits, which indicate the
output driver level (as defined in "Output Driver Strength Table") of the device. To write the ODS bits requires
the Write Status Register (WRSR3) command to be executed.
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Table 11. Output Driver Strength Table

ODSH1 ODSO0 Output Driver Strength
0 0 50% (default)
0 1 25%
1 0 75%

100%

HOLD/RST function bit. The HOLD/RST bit is used to determine whether HOLD# or RESET# function
should be implemented on the hardware pin for 8-pin packages. When HOLD/RST=0 (factory default), the pin
acts as RESET#; when HOLD/RST=1, the pin acts as HOLD#. 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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10. COMMAND DESCRIPTION

10.1 Write Enable (WREN)

The Write Enable (WREN) command is for setting the Write Enable Latch (WEL) bit. The Write
Enable Latch (WEL) bit must be set prior to every Page Program (PP/4PP), Sector Erase (SE), Block
Erase (BE/BE32K), Chip Erase (CE), Write Status Register (WRSR1/2/3) and Erase/Program Security
Registers.

The Write Enable (WREN) command sequence: CS# goes low -> sending the Write Enable
command -> CS# goes high.

Figure 2. Write Enable (WREN) Sequence (SPI Mode)

sF T\ /A
0 1 2 3 4 5 6 7
SCLK L S
Command
»
o % —
[Ye) HIGH-Z

Figure 3. Write Enable (WREN) Sequence (QPI Mode)

Iy
}S%Hanﬂ

o X\ /X

o X\ /X
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10.2 Write Disable (WRDI)

The Write Disable command is for resetting the Write Enable Latch (WEL) bit. The WRDI command
can be used by the user to protect memory areas against inadvertent writes that can possibly corrupt
the contents of the memory. The WRDI command is ignored during an embedded operation while WIP
bit =1.

The WEL bit is reset by following situations:

. Power-up
. Reset# pin driven low
. WRDI command completion
. WRSR1/ WRSR2/ WRSR3/WRCR command completion
. PP/4PP command completion
. SE/BE32K/BE/CE command completion
. PGM/ERS Suspend command completion
o Soft-reset command completion
. Erase/Program security register completion
° SBLK/SBULK/GBLK/GUBLK completion
. SET_BSTRD/SET_PARAM completion
The Write Disable command sequence: CS# goes low —>Sending the Write Disable command
->CS# goes high.

Figure 4. Write Disable (WRDI) Sequence (SPI Mode)

CS#

Command

HIGH-Z

SO

Figure 5. Write Disable (WRDI) Sequence (QPI Mode)

cse T\ S
scLx il

o, X N\ [ X

o, _ X\ [ X

o, XN\ / X

o, X\ [ X
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10.3 Write Enable for Volatile Status Register

The non-volatile Status Register bits described 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. To write the volatile values into the Status Register bits, the Write Enable for Volatile
Status Register (50h) instruction must be issued prior to a Write Status Register (01h) instruction. Write
Enable for Volatile Status Register instruction (Figure 6) will not set the Write Enable Latch (WEL) bit, it
is only valid for the Write Status Register instruction to change the volatile Status Register bit values.

Figure 6. Write Enable for Volatile Status Register Sequence (SPI Mode)

cst o\ Yo

SCLK 01 2 3 4 5 6 7

e (NN R AR AR A
|<_ Command(50H) _>|

e e WA NVe e

SO High-Z

Figure 7. Write Enable for Volatile Status Register Sequence (QPI Mode)

CS# _\j
SCLK : |2|_|L|

0 "X 7 \./ X

o _ X\ /X

10, X / N/ X
o0 _ X\ [ X
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10.4 Read Status Register (RDSR1/RDSR2/RDSR3)

The Read Status Register (RDSR1/RDSR2/RDSR3) command is for reading the Status Register.
The 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 command when a
program, erase, or write status register operation is in progress. For command code “05H” / “35H” /
“15H”, the SO will output Status Register bits S7~S0 / S15-S8 / $16-S23.

Figure 8. Read Status Register (RDSR1/RDSR2/RDSR3) Sequence (SPI Mode)

cs# |

10 11 12 13 14 15

o 1 2 3 4 5 6 7 & 9

SCLK

Command

st 05h/35h/15
Status Register 1/2/3 Status Register 1/2/3

50 HIGEL E

Figure 9. Read Status Register (RDSR1/RDSR2/RDSR3) Sequence (QPI Mode)

CS# \
{—
0 1 2 3 4 5
SCLK
|_
Command
5stssﬁ'/LH '
—
10, X \ 9000 4 -
l_
10, X \ 9090 5 —
1 |
|_
10, X \ 90,08, —
b —
10, X \ 0609 —
Register0/1/2
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10.5 Write Status Register (WRSR1/WRSR2/WRSR3)

The Write Status Register (WRSR1/WRSR2/WRSR3) command allows new values to be written to
the Status Register. Before sending WRSR1/WRSR2/WRSR3 command, the Write Enable (WREN)
command must be decoded and executed to set the Write Enable Latch (WEL) bit in advance. The
WRSR command can change the value of Block Protect (BP4, BP3, BP2, BP1, BPO0) bits to define the
protected area of memory (as shown in "Table 3. Protected Area Sizes").

In SPI, CS# must go high exactly at the 8 bits or 16 bits data boundary; In DOPI, CS# must go high
while clock is low; otherwise, the command 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 check out 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.

Figure 10. Write Status Register (WRSR) Sequence (SPI Mode)

CS# _\ /—

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

> Status Register 1/2/3In >

SI -( 01h/31h/11h BQQGQGD

MSB

Command

SO HIGH-Z

Note: The CS# must go high exactly at 8 bits data boundary to completed the write register command.

Figure 11. Write Status Register (WRSR) Sequence (QPI Mode)

cst O\ /
SCLK [‘U‘U‘Lﬂ

o, _ XN\ XX
D G

Status Register in

D] P P P]
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10.6 Read Data Bytes (READ)

The Read Data Bytes command is followed by a 3-byte address (A23-A0), each bit being latched-in
during the rising edge of SCLK. Then the memory content, at that address, is shifted out on SO, each
bit being shifted out, at a Max frequency fR, during the falling edge of SCLK. The first byte addressed
can be at any location. The address is automatically incremented to the next higher address after each
byte of data is shifted out. The whole memory can, therefore, be read with a single Read Data Bytes
(READ) command. The address counter rolls over to 0 when the highest address has been reached.

Read Data Bytes (READ) command, while an Erase, Program or Write cycle is in progress, is
rejected without having any effects on the cycle that is in progress.

The READ command sequence: CS# goes low — sending READ command — 3-byte address on
S| — data out on SO — to end READ operation can use CS# to high at any time during data out.

Figure 12. Read Data Bytes (READ) Sequence (SPI Mode only)

Cs# \
012345678 910 28 29 30 31 32 33 34 35 36 37 38 39

SCLK |
l«—— Command 24-bit address %]

777 03H X&)~ — XX XX/ /777777777777 77777

Data Out1 Data Out2

s0 Hovz 0100600 e
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10.7 Read Data Bytes at Higher Speed(FAST_READ)

The Read Data Bytes at Higher Speed (Fast_Read) command is for quickly reading data out. It is
followed by a 3-byte (A23-A0) and a dummy byte, each bit being latched-in during the rising edge of
SCLK. Then the memory content, at that address, is shifted out on SO, each bit being shifted out, at a
Max frequency fC, during the falling edge of SCLK. The first byte addressed can be at any location. The
address is automatically incremented to the next higher address after each byte of data is shifted out.
The whole memory can, therefore, be read with a single FAST_READ command. The address counter
rolls over to 0 when the highest address has been reached.

The FAST_READ command sequence: CS# goes low— sending FAST_READ command— 3-byte
address on Sl— 8 dummy cycles— 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 command is
rejected without any impact on the Program/Erase/Write Status Register current cycle.

Figure 13. Read at Higher Speed (FAST_READ) Sequence (SPI Mode)

CS# _\

012 3 45 6 7 8 910 28 29 30 31
SCLK | |
N l«—— Command 24-bit address —p»
777 B BB - <D -
SO ngh-Z o

CS# --

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

SCLK_ qumww:
N .0.0. 00000 (/I iimg

v Data Out1 y Data Out2

SO 76543210/?
B B

Fast Read in QPI mode

The Fast Read command is also supported in QPI mode. In QPI mode, the number of dummy clocks
is configured by the “Set Read Parameters (COH)” command to accommodate a wide range
application 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 clocks can be
configured as either 4/6/8/8.
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Figure 14. Read at Higher Speed (FAST_READ) Sequence (QPI Mode)

CS# \ —
o 1 2 3 4 5 6 7 8 9 10 11 12 13
SCLK .
|Con1n1and 10s switch from =
OBH | A23-16] A15-8 | A7-0 Pummy”; / Input IP output -
109 X\ @@@0000649000 4
l_
00 X\ @@@96090@060 -
| | | —
S G © 00 0006 00 0.6 R
|
|_
105 X\ @@@Qﬂ&ﬂ@@@ﬂ@ 7 —
| I Bytel ! Byte2 !
*"Set Read Parameters" Command (COH)
can set the number of dummy clocks
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10.8 Dual Output Fast Read (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 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 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 SIO0— 8 dummy cycles on SIO0— 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 15. Dual Output Fast Read (DREAD) Sequence (SPI Mode only)

CS# _\

01 2 3 456 7 8 910 28 29 30 31
SCLK I
- l«—— Command 24-bit address —
77 w00 - -0 -
SO High-Z L
Cs# --
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
SCLK
Cle— Dummy Clocks —»
Sl 5
SO 7
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10.9 Quad Output Fast Read (QREAD)

The QREAD instruction enable quad throughput of Serial NOR Flash in read mode. A Quad Enable
(QE) bit of status Register 2 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 dummy cycle — data out interleave on SIO3, SIO2, 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 16. Quad Output Fast Read (QREAD) Sequence (SPl Mode only)

cs# —\

SCLK

012 3 456 789 29 30 31 32 33 38 39 40 41 42

l«—— Command ~——»le 24 ADD Cycles -»«— Configurable —_|Data | Data | Data
dummy cycles Out1| out2| out3

SI00 X 6B )% A2fA1XA0 4

High Impedance
SI01 L 1 1XD5

High Impedance
SI02 g P 6

High Impedance
SI103 3 3XD7
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10.10 Dual I/O Fast Read (2READ)

The Dual I/0 Fast Read command is similar to the Dual Output Fast Read command but with the
capability to input the 3-byte address (A23-0)and a “Continuous Read Mode” byte 2-bit per clock by
Sl and SO, each bit being latched in during the rising edge of SCLK, then the memory contents are
shifted out 2-bit per clock cycle from Sl and SO. The command sequence is shown in followed Figure17.
The first byte addressed can be at any location. The address is automatically incremented to the next
higher address after each byte of data is shifted out.

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

The Dual /0O Fast Read command can further reduce command overhead through setting the
“Continuous Read Mode” bits (M7-4) after the input 3-byte address (A23-A0). If the “Continuous
Read Mode” bits (M5-4) = (1, 0), then the next Dual I/O Fast Read command (after CS# is raised and
then lowered) does not require the BBH command code. The command sequence is shown in followed
Figure18. If the “Continuous Read Mode” bits (M5-4) do not equal (1, 0), the next command requires
the first BBH command code, thus returning to normal operation. It is recommended to input FFFFh on
100 for the next instruction (16 clocks), to ensure M4 = 1 and return the device to normal operation.

Figure 17. Dual l/O Fast Read (2READ) Sequence (M5-4#(1, 0))

CS# _\

01234567 8 91011213141516 17 18192021 22 23

ST YUY U Uy Ul
swon) 77770 Bar OO
sotor D000 $000 0000 0%

A23-16 A15-8 A7-0 M7-4 [Dummy]
CS#

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

sok 3 nhhnnhnh
SI100) (EX4x2X0XEX1X2X0XEX2X2X0)
SEIRG000 06600 0000

Byte1 Byte2 Byte3

T ®
S
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Figure 18. Dual I/O Fast Read (2READ) Sequence (M5-4=(1, 0))

CS# \
012 3 456 7 8 9101112131415

S UL nr

A23-16 A15-8 A7-0 M7-4 |Dummy
Cs#

scLk 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
SI(100)

SO(I01)
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10.11  Quad I/O Fast Read (4READ)

The Quad I/0 Fast Read command is similar to the Dual 1/0O Fast Read command but with the
capability to input the 3-byte address (A23-0) and a “Continuous Read Mode” byte and 4-dummy
clock 4-bit per clock by 100, 101, 102, 103, each bit being latched in during the rising edge of SCLK,
then the memory contents are shifted out 4-bit per clock cycle from 100, 101, 102, I03. The command
sequence is shown in followed Figure19. The first byte addressed can be at any location. The address
is automatically incremented to the next higher address after each byte of data is shifted out. The Quad
Enable bit (QE) of Status Register (S9) must be set to enable for the Quad 1/0 Fast read command.

Quad /O Fast Read with “Continuous Read Mode”

The Quad I/O Fast Read command can further reduce command overhead through setting the
“Continuous Read Mode” bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous
Read Mode” bits (M5-4) = (1, 0), then the next Quad I/0O Fast Read command (after CS# is raised and
then lowered) does not require the EBH command code. The command sequence is shown in followed
Figure20. If the “Continuous Read Mode” bits (M5-4) do not equal to (1, 0), the next command
requires the first EBH command code, thus returning to normal operation. It is recommended to input
FFh on 100 for the next instruction (8 clocks), to ensure M4 = 1 and return the device to normal
operation.

Figure 19. Quad I/O Fast Read (4READ) Sequence (M5-4#(1, 0))

CS# _\

I
«—— Command ——»

sijoo) 777 =50
SO(I01) GXTX5
WP#(102) EX2X6X2
HOLD#(103) &G

A23-16

012 3 4 5 6 7 8 910111213 141516 17 18 19 20 21 22 23

JUPUUUR

000% MO OC

0

62 X 2% 6X?2

Y
7X3 TX3X7TX3

M7-0 Dummy |Byte1|Byte2

388 S ©
2828 o
RICICECE

33/91 www.realchip.net



k. RealChip
1E o

RC25Q128EVB

Figure 20. Quad I/O Fast Read (4READ) Sequence (M5-4=(1, 0))

Cs#
\
0123 435 6 7 8 9101112131415

SCLK

_ JU] UPUUUNU]
SI(100) 00,
so01) (BT
WP#(102) 00
HOLD#(103) 00

A23-16

5

Scoes
S
BEEE
shilikili

7X3 7X3
A7-0 [M7-0| Dummy |Byte1|Byte2

TR

Quad I/O Fast Read with “8/16/32/64-Byte Wrap Around” in Standard SPI mode
The Quad I/O Fast Read command can be used to access a specific portion within a page by
issuing “Set Burst with Wrap” (77H) commands prior to EBH. The “Set Burst with Wrap” (77H)
command can either enable or disable the “Wrap Around” feature for the following EBH commands.
When “Wrap Around” is enabled, the data being accessed can be limited to either an 8/16/32/64-byte
section of a 256-byte page. The output data starts at the initial address specified in the command, once
it reaches the ending boundary of the 8/16/32/64-byte section, the output will wrap around the
beginning boundary automatically until CS# is pulled high to terminate the command. The Burst with
Wrap feature allows applications that use cache to quickly fetch a critical address and then fill the cache
afterwards within a fixed length (8/16/32/64-byte) of data without issuing multiple read commands. The
“Set Burst with Wrap” command allows three “Wrap Bits” W6-W4 to be set. The W4 bit is used to
enable or disable the “Wrap Around” operation while W6-WS5 is used to specify the length of the wrap
around section within a page.

Quad I/0O Fast Read in QPI mode

The Quad I/O Fast Read command is also supported in QPI mode. See Figure21. In QPI mode, the
number of dummy clocks is configured by the “Set Read Parameters (COH)” command to
accommodate a wide range application 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 clocks can be configured as either 4/6/8/8. In QPI mode, the “Continuous Read Mode” bits
M7-MO are also considered as dummy clocks. “Continuous Read Mode” feature is also available in
QPI mode for Quad I/0 Fast Read command. “Wrap Around” feature is not available in QPI mode for
Quad I/O Fast Read 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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Figure 21. Quad I/O Fast Read (4READ) Sequence (M5-4=(1, 0) QPI)

CS# \ —
0123456789101[12[314'
SCLK |
Command 10s switch from =
I‘ﬁ" | | b / Input tf) output
I_
10y X\ @@@6000 49060 4L
'_
N VA0 00 006 @ooo H
| I | —
10, X/ @@@@666 3969 —
: | |_* 'Set Read Parameters'
0, _ X/ @@@@09 - 9909 e et
A23-16 1 A15-8 1 A7-0 | W™ Bytel | Byte2 IByte3 dummy clocks
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10.12 Quad I/0 Word Fast Read (4READ_WD)

The Quad I/O Word Fast Read command is similar to the Quad I/O Fast Read command except that
the lowest address bit (A0) must equal 0 and only 2-dummy clock. The command sequence is shown in
followed Figure22. The first byte addressed can be at any location. The address is automatically
incremented to the next higher address after each byte of data is shifted out. The Quad Enable bit (QE)
of Status Register (S9) must be set to enable for the Quad 1/0 Word Fast read command. Quad 1/O
Word Fast Read can only support SPI mode.

Quad I/0 Word Fast Read with “Continuous Read Mode”

The Quad 1/O Word Fast Read command can further reduce command overhead through setting
the “Continuous Read Mode” bits (M7-0) after the input 3-byte address (A23-A0). If the “Continuous
Read Mode” bits (M5-4) = (1, 0), then the next Quad I/0O Word Fast Read command (after CS# is
raised and then lowered) does not require the E7H command code. The command sequence is shown
in followed Figure23. If the “Continuous Read Mode” bits (M5-4) do not equal to (1, 0), the next
command requires the first E7H command code, thus returning to normal operation. It is recommended
to input FFh on 100 for the next instruction (8 clocks), to ensure M4 = 1 and return the device to normal
operation.

Figure 22. Quad I/0 Word Fast Read (4READ_WD) Sequence (M5-47#(1, 0))

CS# _\

T
l&«—— Command —»

si(lo0) 777 E7H

SO(I01)

EXD
WP#(102) @@@@
X3

0123 456 7 8 91011121314 1516 17 18 19 20 21 22 23

JUPUNU]

HOLD#(103) 73 7%3

M7-0 [pummy| Byte1 | Byte2 | Byte3

2
FEIE
FEIE
RERECERE R

SR
2
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Figure 23. Quad I/0 Word Fast Read (4READ_WD) Sequence (M5-4=(1, 0))

Cs#
_\
0123 456 7 8 9101112131415

i U

00 00

S0(01)  —(BXTXEXTXEXTXEX
(X3

WP#(102) ..
HOLD#(IO3)_<:><:> 73Y7X3 7X3

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

Quad I/0 Word Fast Read with “8/16/32/64-Byte Wrap Around” in Standard SPI mode

The Quad I/0 Word Fast Read command can be used to access a specific portion within a page by
issuing “Set Burst with Wrap” (77H) commands prior to E7H. The “Set Burst with Wrap” (77H)
command can either enable or disable the “Wrap Around” feature for the following E7H commands.
When “Wrap Around” is enabled, the data being accessed can be limited to either an 8/16/32/64-byte
section of a 256-byte page. The output data starts at the initial address specified in the command, once
it reaches the ending boundary of the 8/16/32/64-byte section, the output will wrap around the
beginning boundary automatically until CS# is pulled high to terminate the command.

The Burst with Wrap feature allows applications that use cache to quickly fetch a critical address
and then fill the cache afterwards within a fixed length (8/16/32/64-byte) of data without issuing multiple
read commands. The “Set Burst with Wrap” command allows three “Wrap Bits” W6-W4 to be set.
The W4 bit is used to enable or disable the “Wrap Around” operation while W6-WS5 is used to specify
the length of the wrap around section within a page.
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10.13  Set Burst with Wrap (SET_BSTRD)

The Set Burst with Wrap command is used in conjunction with “Quad I/O Fast Read” and “Quad
I/O Word Fast Read” command to access a fixed length of 8/16/32/64-byte section within a 256-byte
page, in standard SPI mode.

The Set Burst with Wrap command sequence: CS# goes low— sending SET_BSTRD command—
Send 24 dummy bits on SI— Send 8 bits “Wrap bits” — data out on SO— CS# goes high.

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

If the W6-W4 bits are set by the Set Burst with Wrap command, all the following “Quad I/O Fast
Read” and “Quad I/O Word Fast Read” command will use the W6-W4 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. In QPI mode, the

“Burst Read with Wrap (0CH)” command should be used to perform the Read Operation with “Wrap
Around” feature. The Wrap Length set by W5-W6 in Standard SPI mode is still valid in QPl mode and
can also be re-configured by “Set Read Parameters (COH) command.

Figure 24. Set Burst with Wrap Sequence

Cs# _\ /_

012 3 45 6 7 8 910111213 1415

1]
I/, R — 00
soton DADHOOOD—
DOOO—

W6-W4

WP#(102) X X X

R

HOLD#(103) X
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10.14  Page Program (PP)

The Page Program (PP) command is for programming the memory. A Write Enable (WREN)
command must previously have been executed to set the Write Enable Latch (WEL) bit before sending
each Page Program command. 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 (32-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 Page Program command sequence: CS# goes low— sending PP command —3-byte address
— at least 1-byte data — CS# goes high.

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

As soon as CS# is driven high, the self-timed Page Program cycle (whose duration is tPP) is
initiated. While the Page Program cycle is in progress, the Status Register may be read to check the
value of the Write in Progress (WIP) bit. The Write in Progress (WIP) bit is 1 during the self-timed Page
Program cycle, and is 0 when it is completed. At some unspecified time before the cycle is completed,
the Write Enable Latch (WEL) bit is reset.

A Page Program (PP) command applied to a page which is protected by the Block Protect (BP4,
BP3, BP2, BP1, and BPO0) is not executed.

Figure 25. Page Program (PP) Sequence (SPI Mode)

Cs# \
0123 456718910 28 29 30 31 32 33 34 35 36 37 38 39

e 1] _Juyiuuvuuuuut .

«—— Command 24-bit address —ple—— Data Byte 1 ——»]
N/ BB - - GOOODOOOIOOC -

O,
MSB /—

|«— DataByte2 —p{«— DataByte 3 —»| |«— Data Byte 256—>|
N0 0.0.0.0.0000.0.9.0000.0800600.000 /i

MSB MSB MSB
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Figure 26. Page Program (PP) Sequence (QPI Mode)

cst O\ | /o

O I~ o O
0 1 2 3 4 5 6 7 8 9 10 11 12 13 z @ = o

|C[°mmﬂﬂdi | | | I I [ I I
02H A23-16| Al5-8 ! A7-0 |Byte1 'BerE I Byte3 I |Byte255'Byte'_’56'

L GV S O 0.0 0000 0.0 00:E00 008

e ANV G © 0'0,00 00,60 00:1L 0060 e
LD G e 0 0000000600500 008!
D G C.0 6.0 0.0 06,00 00k 0.0 0.0 !
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10.15 Quad Page Program (QPP)

The Quad Page Program command is for programming the memory using four pins: 100, 101, 102,
and 103. To use Quad Page Program the Quad enable in status register Bit9 must be set (QE=1). A
Write Enable (WREN) command must previously have been executed to set the Write Enable Latch
(WEL) bit before sending the Page Program command. The quad Page Program command is entered
by driving CS# Low, followed by the command code (32H), three address bytes and at least one data
byte on IO pins. Quad Page Program can only support SPI mode.

The command sequence is shown in Figure27. If more than 256 bytes are sent to the device,
previously latched data are discarded and the last 256 data bytes are guaranteed to be programmed
correctly within the same page. If less than 256 data bytes are sent to device, they are correctly
programmed at the requested addresses without having any effects on the other bytes of the same
page. CS# must be driven high after the eighth bit of the last data byte has been latched in; otherwise
the Quad Page Program (QPP) command is not executed.

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

A Quad Page Program command applied to a page which is protected by the Block Protect (BP4,
BP3, BP2, BP1, and BPO) is not executed.
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Figure 27. Quad Page Program (QPP) Sequence

CS# _\

SCLK :L

012 3 45 6 7 8 910 28 29 30 31 32 33 34 35

Uyl

l«—— Command 24-bit address ——p

SI(100) ///

MSB

SO(101)

Byte1

WP#(102)

HOLD#(103)

CS#

U

Byte2

SCLK

SI(100)

S0(101)

WP#(102) _

HOLD#(103).
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10.16  Sector Erase (SE)

The Sector Erase (SE) command is erased the all data of the chosen sector. A Write Enable (WREN)
command must previously have been executed to set the Write Enable Latch (WEL) bit. Any address of
the sector (Please refer to "5. MEMORY ORGANIZATION") is a valid address for Sector Erase (SE)
command. The CS# must go high exactly at the byte boundary (the least significant bit of the address
byte been latched-in); otherwise, the command will be rejected and not executed.

The Sector Erase (SE) command sequence: CS# goes low— sending SE command— 3-byte
address —» CS# goes high.

As soon as CS# is driven high, the self-timed Sector Erase cycle (whose duration is tSE) is initiated.
While the Sector Erase cycle is in progress, the Status Register may be read to check the value of the
Write in Progress (WIP) bit. The WIP sets 1 during the self-timed Sector Erase cycle, and clears when
Sector Erase Cycle is completed, and the Write Enable Latch (WEL) bit is cleared. If the Block is
protected by BP bits (Block Protect Mode), the Sector Erase (SE) command will not be executed on the
block. A Sector Erase (SE) command applied to a sector which is protected by the Block Protect (BP4,
BP3, BP2, BP1, and BPO) bit is not executed.

Figure 28. Sector Erase (SE) Sequence (SPI Mode)

CS# _\ /—

01 2 3 45 6 7 8 9 29 30 31
Sl

24 Bits Address —»

— = XXX/

¢—— Command

/// 20H

MSB

Figure 29. Sector Erase (SE) Sequence (QPI Mode)

CS#

|
|

o 1 2 3 4 5 6 7

Command
20H A23-16: A12-S:A?-{):
e a0 50,00 &

o X7 ew@ooor
@D 00 06 &
o XN\ OO X
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10.17  Block Erase for 32K-byte (BE32K)

The Block Erase for 32K-byte (BE32K) command is erased the all data of the chosen block. The
command is used for 4M-byte block erase operation. A Write Enable (WREN) command must
previously have been executed to set the Write Enable Latch (WEL) bit. Any address of the block
(Please refer to "5. MEMORY ORGANIZATION") is a valid address for Block Erase for 32KB (BE32K)
command. The CS# must go high exactly at the byte boundary (the least significant bit of address byte
been latched-in); otherwise, the command will be rejected and not executed.

The Block Erase for 32KB (BE32K) command sequence: CS# goes low— sending BE32K
command— 3-byte address — CS# goes high.

As soon as CS# is driven high, the self-timed Block Erase for 32KB cycle (whose duration is tBE32K)
is initiated. While the Block Erase for 32KB cycle is in progress, the Status Register may be read to
check the value of the Write in Progress (WIP) bit. The Write in Progress (WIP) bit is 1 during the
self-timed Block Erase for 32KB cycle, and is 0 when it is completed. At some unspecified time before
the cycle is completed, the Write Enable Latch (WEL) bit is reset. The Block Erase for 32KB (BE32K)
command is not executed if any sector is protected by the Block Protect (BP4, BP3, BP2, BP1, and BPO)
bits.

Figure 30. Block Erase for 32KB (BE32K) Sequence (SPI Mode)

Cs# _\ /_

012 3 456 7 8 9 29 30 31
—

___JUULE——

24 Bits Address —

== XXX

¢—— Command

/// 52H

MSB

Figure 31. Block Erase for 32KB (BE32K) Sequence (QPI Mode)

e T\ Vo

SCLK | | | | | | | | | |
Command
52H 1a23-16! A12-8 ! A7-0 !
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10.18 Block Erase (BE)

The Block Erase (BE) command is erased the all data of the chosen block. The command is used
for 8M-byte block erase operation. A Write Enable (WREN) command must previously have been
executed to set the Write Enable Latch (WEL) bit. Any address of the block (Please refer to "5.
MEMORY ORGANIZATION") is a valid address for Block Erase (BE) command. The CS# must go high
exactly at the byte boundary (the least significant bit of address byte been latched-in); otherwise, the
command will be rejected and not executed.

The Block Erase (BE) command sequence: CS# goes low— sending BE command— 3-byte
address — CS# goes high.

As soon as CS# is driven high, the self-timed Block Erase cycle (whose duration is tBE) is initiated.
While the Block Erase cycle is in progress, the Status Register may be read to check the value of the
Write in Progress (WIP) bit. The Write in Progress (WIP) bit is 1 during the self-timed Block Erase cycle,
and is 0 when it is completed. At some unspecified time before the cycle is completed, the Write Enable
Latch (WEL) bit is reset. The Block Erase (BE) command is not executed if any sector is protected by
the Block Protect (BP4, BP3, BP2, BP1, and BPO) bits.

Figure 32. Block Erase (BE) Sequence (SPI Mode)

CsS# j /—

012 3 456 7 89 29 30 31
R

| 1 )

¢—— Command

/// D8H

24 Bits Address —

- XXX/

MSB

Figure 33. Block Erase (BE) Sequence (QPI Mode)

Cs# —\ /7

Command
“o 'A7316|A158|A?0|
o X / @@@600.‘

X\ @@@990.‘
o X/ @@@@66.‘

o X/ XEXEmOXmECX
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10.19  Chip Erase (CE)

The Chip Erase (CE) command is erased the all data of the chip. A Write Enable (WREN) command
must previously have been executed to set the Write Enable Latch (WEL) bit. The CS# must go high
exactly at the byte boundary, otherwise the command will be rejected and not executed.

The Chip Erase command sequence: CS# goes low = sending Chip Erase command - CS# goes
high.

As soon as CS# is driven high, the self-timed Chip Erase cycle (whose duration is tCE) is initiated.
While the Chip Erase cycle is in progress, the Status Register may be read to check the value of the
Write in Progress (WIP) bit. The Write in Progress (WIP) bit is 1 during the self-timed Chip Erase cycle,
and is 0 when it is completed. At some unspecified time before the cycle is completed, the Write Enable
Latch (WEL) bit is reset. The Chip Erase (CE) command is not executed if any sector is protected by the
Block Protect (BP4, BP3, BP2, BP1, and BPO) bits. It will be only executed when BP4-BPO all set to "0".

Figure 34. Chip Erase (CE) Sequence (SPl Mode)

CS# _\ /_

Command >

st X 60h or CTh XX

Figure 35. Chip Erase (CE) Sequence (QPI Mode)

—

CS#

0 1
U
1
Fommm1

N\
___Tz__ C?ngy \ X
10, X \ ,/ \ X
_ X/
_ X/

SCLK

10,

X
/X

10;

104
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10.20 Deep Power-down (DP)

The Deep Power-down (DP) instruction is for setting the device to minimum power consumption
(the standby current is reduced from ISB1 to ISB2). The Deep Power-down mode requires the Deep
Power-down (DP) instruction to enter, during the Deep Power-down mode, the device is not active and
all Write/Program/Erase instruction are ignored. When CS# goes high, it's only in deep power-down
mode not standby mode. It's different from Standby mode.

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

Once the DP instruction is set, all instruction will be ignored except the Release from Deep
Power-down mode (RDP) and Read Device ID (RDI) instruction. (those instructions allow the ID being
reading out). When Power-down, the deep power-down mode automatically stops, and when power-up,
the device automatically is in standby mode. For DP instruction the CS# must go high exactly at the
byte boundary (the latest eighth bit of instruction code been latched-in); otherwise, the instruction will
not executed. As soon as Chip Select (CS#) goes high, a delay of tDP is required before entering the
Deep Power-down mode.

Figure 36. Deep Power-down (DP) Sequence (SPI Mode)

CS#
N\ f

012345¢867 « top —p

gl

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

77 XL/ ITTTTTTTTTTT

Figure 37. Deep Power-down (DP) Sequence (QPI Mode)

CS#

0 1 «— tDP —
SCLK |

Command |
B9H

o X / X
1o, X/ /X
o X\ [ X
o, X / XL X X X

Stand-by mode ’Deep Power-down mode

> P4 P]
> P P]
> P P

>l PP P]
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10.21  Release from Deep Power-Down (RDP) and Read Device ID (RDI)

The Release from Power-Down (RDP) and Read Device ID (RDI) command is a multi-purpose
command. It can be used to release the device from the Power-Down state or obtain the devices
electronic identification (ID) number.

To release the device from the Power-Down state, the command is issued by driving the CS# pin
low, shifting the instruction code “ABH” and driving CS# high as shown in Figure38. Release from
Power-Down will take the time duration of tRES1 (See AC Characteristics) before the device will
resume normal operation and other command are accepted. The CS# pin must remain high during the
tRES1 time duration.

When used only to obtain the Device ID while not in the Power-Down state, the command is initiated
by driving the CS# pin low and shifting the instruction code “ABH” followed by 3-dummy byte. The
Device ID bits are then shifted out on the falling edge of SCLK with most significant bit (MSB) first as
shown in Figure40. The Device ID value for the RC25Q128EVB is listed in Manufacturer and Device
Identification table. The Device ID can be read continuously. The command is completed by driving
CS# high.

When used to release the device from the Power-Down state and obtain the Device ID, the
command is the same as previously described, and shown in Figure40, except that after CS# is driven
high it must remain high for a time duration of tRES2 (See AC Characteristics). After this time duration
the device will resume normal operation and other command will be accepted. If the Release from
Power-Down / Device ID command is issued while an Erase, Program or Write cycle is in process
(when WIP equal 1) the command is ignored and will not have any effects on the current cycle.

Figure 38. Release From Power-down (RDP) Sequence (SPI Mode)

CS#

012 3 45 6 7 €—tres1 —

=
NN

i 4—— Command —»

777 /77T [TTTTTTTTIIT]

Deep Power-down mode‘; Stand-by mode

Table 12. ID Definitions for RC25Q128EVB

Command Type RC25Q128
Manufacturer ID Memory Type Memory Density
RDID 9FH
52 21 18
Device ID
RDI ABH
17
Manufacturer ID Device ID
REMS/REMS2/REMS4 90H/92H/94H
52 17
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Figure 39. Release From Deep Power-down (RDP) Sequence (QPI Mode)

CS#
0 1 «— tRES] —p
SCLK |_|—I_|

ety
:D_QBH/J(xxx X
o0 X7 XX X[ XX
o X\ /XX XXX
o0 X 7 XX X[ XX

> -

Deep Power-down mode g Stand-by mode

Figure 40. Release From Power-down/Read Device ID (RDI) Sequence (SPI Mode)

Cs#\ 1

01 2 3 45 6 7 8 9 29 30 31 32 33 34 35 36 37 38
SCLK B |

«—— Command 3 Dummy Bytes < tRes2
st // ABH - [/
SO High-Z MSB \ Device ID

TXBX5XA4X3IX2X1X0
MSB .
Deep Power-down Mode | Stand-by Mode

Figure 41. Release From Power-down/Read Device ID (RDI) Sequence (QPI Mode)

CS# \
«—— tRES2 —»

o 1 2 3 4 5 6 7 8
SCLK
| I0s switch from

W’: Input to Output
ORXKRKEX X X

(XX

10

10, X _/

> P P}

o XN AKX XX
o X 7 OGO XX | X
I | | ID(;\Sce R

Deep Power-down mode | Stand-by mode

49/91 www.realchip.net



k. RealChip

1E ey

RC25Q128EVB

10.22  Read Manufacture ID/ Device ID (REMS)

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

The command is initiated by driving the CS# pin low and shifting the command code “90H”
followed by a 24-bit address (A23-A0) of 000000H. After which, the Manufacturer ID and the Device ID
(defined in table 12)are shifted out on the falling edge of SCLK with most significant bit (MSB) first as
shown in Figure42. If the 24-bit address is initially set to 000001H, the Device ID will be read first.

Figure 42. Read Manufacture ID/Device ID Sequence (SPl Mode)

Cs# _\

012 3 45 6 7 8 910 28 29 30 31

SCLK I I | I | l

ol l«—— Command 24-bit address ——p|
777 D@8~ --OOD0) - -

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

SCLK :l | | | ||

U - R T

Manufacturer ID —| Device ID —»
SO u7654321076609900 _____

MSB MSB

I~
N
I~
SN
™~

Figure 43. Read Manufacture ID/Device ID Sequence (QPI Mode)

CS# —\ /7

o 1 2 3 4 5 6 7 8 9 10

e JUUUrUUUyUY L
|C°mmaud A7-0 10s switch from
A23-16! Al‘isl(OOH)| / | InputtoOutput
0 X / @@@600 00@-
o, _ X\ GNNBQOO
I |
J |
0, _ X\ @@CMD@Q 6 969-

o, _ X / @@@QOO 909-

| |MID |De\1ce|
' 1 ' ID !

5
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Read Manufacture ID/ Device ID with Dual I1/0 (REMS2)

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

specific Device ID by dual I/O.

The command is initiated by driving the CS# pin low and shifting the command code

113 92H ”»

followed by a 24-bit address (A23-A0) of 000000H. After which, the Manufacturer ID and the Device ID
(defined in table 12) are shifted out on the falling edge of SCLK with most significant bit (MSB) first as
shown in Figure44. If the 24-bit address is initially set to 000001H, the Device ID will be read first.

Figure 44. Read Manufacture ID/Device ID Sequence with Dual I/O (SPI Mode only)

CS# _\
SCLK 0123 4546 7 8 9 10 111213141516 17 18 19 20 21 22 23
l¢—— Command ——p
s\ie0 777 92H (OXEXX2XTXEXX2X XXX
SoUeD 2999 9,900 0000 0000,
A23-16 A15-8 A7-0 M7-0
cs# /-
SCLK 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
) U U P U] UYL
SII00) —(EXaX2X0 EXEXO—
MB0000 0,000 V000 G000 VOO0 0000 B
MFR ID Device ID MFR ID Device ID MFR ID Device ID
(Repeat) (Repeat) (Repeat) (Repeat)
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10.24  Read Manufacture ID/ Device ID with Quad I/O (REMS4)

The Read Manufacturer/Device ID Quad I/0 command is an alternative to the Release from
Power-Down / Device ID command that provides both the JEDEC assigned Manufacturer ID and the
specific Device ID by quad 1/O.

The command is initiated by driving the CS# pin low and shifting the command code “94H”
followed by a 24-bit address (A23-A0) of 000000H. After which, the Manufacturer ID and the Device ID
(defined in table 12) are shifted out on the falling edge of SCLK with most significant bit (MSB) first as
shown in Figure45. If the 24-bit address is initially set to 000001H, the Device ID will be read first.

Figure 45. Read Manufacture ID/Device ID with Quad 1/0 Sequence (SPI Mode only)

0

5

7TX3

&
00

TR

CS# \
012 3 45672829
SCLK |
le—— Command —p
SI(100) /// 94H
SO(101)
WP#(102)
HOLD#(103)
CS# /
24 25 26 27 28 29 30 31
SCLK ﬂ_l_
SI(100) @@_
S0O(101) @@
WP#(102) ®®_
HOLD#(103 ®®_
DID MFRID|{ DID
Repeat,Repeat Repeat’Repeat

TX3

M7-0

UL

10 11 12 13 14 15 16 17 18 19 20 21 22 2

TS o

X3

Dummy

MFR 1D

(%]

53383 9

DID
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10.25 Read Identification (RDID)

The RDID command is for reading the manufacturer ID of 1-byte and followed by Device ID of
2-byte.

The Read Identification (RDID) command sequence: CS# goes low— sending RDID
command—24-bits ID data out on SO (defined in table 12) — 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 command, 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 46. Read Identification (RDID) Sequence (SPI mode)

Cs# \
012 3 45 6 7 8 910 11121314 15

see __JUyuiiupuuruUuuL -

s [//]) _orH_ <i///////////// _

%
+*
|
\‘ I
'

" 716 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

JUUUUUUU P —
[T
SO - - (IXEXEXAXBXIXIXORIXEXE X XXX — - = -

Memory Type __plg —  Capacity
JDID15-JDID8 MSB_JDID7-JDIDO

Figure 47. Read Identification (RDID) Sequence (QPI Mode)

cs#  \ _ Yo

SCLK

10

104

105

I | |
103 X/ 99@@09
| MID WDID15WDID7-|

]

1-JDID8 1JDIDO 1
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10.26  Program/Erase Suspend (Suspend)

The Program/Erase Suspend command “75H” , allows the system to interrupt a page program or
sector/block erase operation and then read data from any other sector or block. The Write Status
Register command (01H/31H/11H) and Erase/Program Security Registers command (44H, 42H) and
Erase commands (20H, 52H, D8H, C7H, 60H) and Page Program command (02H / 32H) are not
allowed during Program/Erase suspend. Program/Erase Suspend is valid only during the page program
or sector/block erase operation. A maximum of time of “tsus” (See AC Characteristics) is required to
suspend the program/erase operation.

The Program/Erase Suspend command will be accepted by the device only if the ESB/PSB bit in
the Status Register equal to 0 and WIP bit equal to 1 while a Page Program or a Sector or Block Erase
operation is on-going. If the ESB/PSB bit equal to 1 or WIP bit equal to 0, the Suspend command will be
ignored by the device. The WIP bit will be cleared from 1 to 0 within “tsus” and the ESB/PSB bit will
be set from 0 to 1 immediately after Program/Erase Suspend. A power-off during the suspend period
will reset the device and release the suspend state. The command sequence is show in Figure48.

Figure 48. Program/Erase Suspend Sequence (SPl Mode)

S T\

012 3 45 6 7 [« tSUS -»

i

S| —— Command —»

[/ 75H N LY 1T

High-Z

SO

>
Accept read command

Figure 49. Program/Erase Suspend Sequence (QPI Mode)

CS#

SCLK

U
o _ X/ \X
o _ X/ /X
o _ X/ \X

10; X \ /X

D] P P}

> P P X
> PG P P}
> PG P ]

X

Accept Read
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10.27 Program/Erase Resume (Resume)

The Program/Erase Resume command must be written to resume the program or sector/block
erase operation after a Program/Erase Suspend command. The Program/Erase Resume command will
be accepted by the device only if the ESB/PSB bit equal to 1 and the WIP bit equal to 0. After issued the
ESB/PSB bit in the status register will be cleared from 1 to 0 immediately, the WIP bit will be set from 0
to 1 within 200ns and the Sector or Block will complete the erase operation or the page will complete
the program operation. The Program/Erase Resume command will be ignored unless a Program/Erase
Suspend is active. The command sequence is show in Figure50.

Figure 50. Program/Erase Resume Sequence (SPI Mode)

CS#

/A

012 3 4567

-
S Tuuuuuy

l«—— Command —»

/i W XWZITITTTTTTTT]

SO Resume Erase!PrograTn

Figure 51. Program/Erase Resume Sequence (SPI Mode)

CS# —\—//
o X 7\
o X 7 \_/
oo X\ /T X X X

»
Resume previously suspended =~
program or Erase

SCLK

> D P
>< <] P4

X
X
X
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10.28  Erase Security Registers (ERSECR)

The RC25Q128EVB provides two 1K-byte Security Registers which can be erased and
programmed individually. These registers may be used by the system manufacturers to store security
and other important information separately from the main memory array.

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

The Erase Security Registers command sequence: CS# goes low— sending Erase Security
Registers command— CS# goes high.

The command sequence is shown in Figure52. CS# must be driven high after the eighth bit of the
command code has been latched in; otherwise the Erase Security Registers command is not executed.
As soon as CS# is driven high, the self-timed Erase Security Registers cycle (whose duration is tSE) is
initiated. While the Erase Security Registers cycle is in progress, the Status Register may be read to
check the value of the Write in Progress (WIP) bit. The Write in Progress (WIP) bit is 1 during the
self-timed Erase Security Registers cycle, and is 0 when it is completed. At some unspecified time
before the cycle is completed, the Write Enable Latch (WEL) bit is reset. The Security Registers Lock
Bit (LB2-1) in the Status Register can be used to OTP protect the security registers. Once the LB bit is
set to 1, the Security Registers will be permanently locked; the Erase Security Registers command will
be ignored. Security registers region refer to “Table 6. Secured Register Definition” .

Figure 52. Erase Security Registers Sequence (SPI mode only)

CSt j

:

012 3 4567 89 29 30 31
T JTUUT
«—— Command 24 Bits Address —»
st /// 44H - - oxX/////

MSB
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10.29  Program Security Registers (PGSECR)

The Program Security Registers command is similar to the Page Program command. It allows from
1 to 1K bytes Security Registers data to be programmed. A Write Enable (WREN) command must
previously have been executed to set the Write Enable Latch (WEL) bit before sending the Program
Security Registers command.

The Program Security Registers command is entered by driving CS# Low, followed by the
command code (42H), three address bytes and at least one data byte on SI. As soon as CS# is driven
high, the self-timed Program Security Registers cycle (whose duration is tPP) is initiated. While the
Program Security Registers cycle is in progress, the Status Register may be read to check the value of
the Write in Progress (WIP) bit. The Write in Progress (WIP) bit is 1 during the self-timed Program
Security Registers cycle, and is 0 when it is completed. At some unspecified time before the cycle is
completed, the Write Enable Latch (WEL) bit is reset. If the Security Registers Lock Bit (LB2-1) is set to
1, the Security Registers will be permanently locked. Program Security Registers command will be
ignored.

Figure 53. Program Security Registers Sequence (SPI mode only)

Cs# _\

0123456728 910 28 29 30 31 32 33 34 35 36 37 38 39
«—— Command 24-bit address Data Byte 1 ——>»|
]
a2H S 0.90.00 0000000
MSB MSB /—
oSt - NEERgERR
40414243 44 4546 47 484950 5152535455 S S S S S S S S

Data Byte 2 Data Byte 3 }4— Data Byte 25

o
S DBOODDODBEDEBD- <DOEEDNILT
B

MS MSB MSB
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10.30 Read Security Registers (RDSECR)

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

Figure 54. Read Security Registers Sequence (SPI mode only)

Cs# _\

012 3 456 7 8 910 28 29 30 31
SCLK | | I I | I |
. -«—— Command 24-bit address ——»
777 w0 - OO0 - -
SO ngh-Z o
CS# --

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

SCLK FUM;W{LH:
N O 0.0.00.0.0.0 (I i

v Data Out1 w Data Out2
200

S0 LXEXXNXIXY

Y
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10.31 Individual Block/Sector Lock (SBLK)

The Individual Block/Sector Lock provides an alternative way to protect the memory array from
adverse Erase/Program. In order to use the Individual Block/Sector Locks, the WPS bit in Status
Register-2 must be set to 1. If WPS=0, the write protection will be determined by the combination of
CMP, BP[4:0] bits in the Status Registers. The Individual Block/Sector Lock bits are volatile bits. The
default values after device power up or after a Reset are 1, so the entire memory array is being
protected.

To lock a specific block or sector as illustrated in Figure 55, an Individual Block/Sector Lock
instruction must be issued by driving CS# low, shifting the instruction code “36h” into the Data Input (DI)
pin on the rising edge of CLK, followed by a 24-bit address and then driving CS# high.

Figure 55. Individual Block/Sector Lock Sequence (SPI mode)

CS# _\ /_

012 3 4567829 29 30 31
a—

Sl

24 Eits_ Aadress —>

== XXX/

«—— Command

/// 36H

MSB

Figure 56. Individual Block/Sector Lock Sequence (QPI mode)

|
7

0o 1 2 3 4 5 6 17

36H A23-16: AIE—S:AT—O:

e a0 60 00 &
| | I

10, X _/ IX17X13X 9 X5 XX X
| | I

(22X X 14X 10X 6 )2 X__ X

| |
o X\ [ XOOOOEOCH
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10.32  Individual Block/Sector Unlock (SBULK)

The Individual Block/Sector Lock provides an alternative way to protect the memory array from
adverse Erase/Program. In order to use the Individual Block/Sector Locks, the WPS bit in Status
Register-2 must be set to 1. If WPS=0, the write protection will be determined by the combination of
CMP, BP[4:0] bits in the Status Registers. The Individual Block/Sector Lock bits are volatile bits. The
default values after device power up or after a Reset are 1, so the entire memory array is being
protected.

To unlock a specific block or sector as illustrated in Figure 57, an Individual Block/Sector Unlock
instruction must be issued by driving CS# low, shifting the instruction code “39h” into the Data Input (D)
pin on the rising edge of CLK, followed by a 24-bit address and then driving CS# high.

Figure 57. Individual Block/Sector Unlock Sequence (SPI mode)

CS# _\ /_

012 3 456789 29 30 31
—

I 1 1

24 Bits Address —

—— XXX/

«—— Command

/// 39H

MSB

Figure 58. Individual Block/Sector Unlock Sequence (QPI mode)

)
)

0O 1 2 3 4 5 6 7

seek . [UJUUUUUUL
Command
39H A23-16: AIE-S:A?—O:

0. X\ AXeXBOEOX

o X7 @@@ooo:
S @NVEC © 000 &
X\ EEEOmOOCX

105
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10.33 Read Block/Sector Lock (RDBLK)

The Individual Block/Sector Lock provides an alternative way to protect the memory array from
adverse Erase/Program. In order to use the Individual Block/Sector Locks, the WPS bit in Status
Register-2 must be set to 1. If WPS=0, the write protection will be determined by the combination of
CMP, BP[4:0] bits in the Status Registers. The Individual Block/Sector Lock bits are volatile bits. The
default values after device power up or after a Reset are 1, so the entire memory array is being
protected.

To read out the lock bit value of a specific block or sector as illustrated in Figure 59, a Read
Block/Sector Lock instruction must be issued by driving CS# low, shifting the instruction code “3Dh” into
the Data Input (DI) pin on the rising edge of CLK, followed by a 24-bit address. The Block/Sector Lock
bit value will be shifted out on the DO pin at the falling edge of CLK with most significant bit (MSB) first.
If the least significant bit (LSB) is 1, the corresponding block/sector is locked; if LSB=0, the
corresponding block/sector is unlocked, Erase/Program operation can be performed.

Figure 59. Read Block/Sector Lock Sequence (SPI mode)

cs#\ s
01 2 3 45 6 78 9 29 30 31 32 33 3435 36 37 38
SCLK B |||||| ||||
—— Command 24Bits Address
st // 3DH — XXXV /L1111 ]
S0 High-Z MsSB v Lock Value Out
XXX XX XX XXXXXXXO

MSB

Figure 60. Read Block/Sector Lock Sequence (QPI mode)

Cs# —\ /

SCLK
|Cmmnand |4;
3DH

24Bits Address

_)E /—E—Lock Value Out
XXX 0)

10

104

10,

o0 X7 OOREREDIX

D] P P
> PP P}
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10.34  Global Block/Sector Lock (GBLK)

All Block/Sector Lock bits can be set to 1 by the Global Block/Sector Lock instruction. The
instruction must be issued by driving CS# low, shifting the instruction code “7Eh” into the Data Input (DI)
pin on the rising edge of CLK, and then driving CS# high.

Figure 61. Global Block Lock Sequence (SPI Mode)

CS#

—
012 3 4567
U UYL

l«—— Command —

777N 7EH X7777

High-Z
SO g

SCLK

|-

Figure 62. Global Block Lock Sequence (QPI Mode)

st O\ /S
scik M

o
0 _ X\ [ X
o, _ X N/ X
o, _ X N/ \__X
o, _ X\ [ X
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10.35 Global Block/Sector Unlock (GBULK)

All Block/Sector Lock bits can be set to 0 by the Global Block/Sector Unlock instruction. The
instruction must be issued by driving CS# low, shifting the instruction code “98h” into the Data Input (DI)
pin on the rising edge of CLK, and then driving CS# high.

Figure 63. Global Block Unlock Sequence (SPI Mode)

CS#

SCLK

Sl

SO

—
012 3 4567
JUpRjEEjuRapu -

[¢—— Command —

[/ 98H N1/

High-Z

|-

Figure 64. Global Block Unlock Sequence (QPI Mode)

CS#

SCLK

10,

10,

10,

10;

—

0 1

[11
|C019ngu;land
[ X
/X

/X
[ X

wihis i
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10.36  Set Read Parameter (SET_PARAM)

In QPI mode the “Set Read Parameters (COH)” command can be used to configure the number of
dummy clocks for “Fast Read (0BH)” , “Quad I/O Fast Read (EBH)” and “Burst Read with Wrap
(OCH)” command, and to configure the number of bytes of “Wrap Length” for the “Burst Read with
Wrap (OCH)” command. In standard SPI mode, the “Wrap Length” is set by W5-6 bitin the “Set
Burst with Wrap (77H)” command. This setting will remain unchanged when the device is switched
from Standard SPI mode to QPI mode.

P5, P4 Dummy Cycle Max. Read Freq. P1, PO Wrap Length
0,0 4 60MHz 0,0 8-byte
0,1 6 80MHz 0,1 16-byte
1,0 8 133MHz 1,0 32-byte
1,1 8 133MHz 1,1 64-byte

Figure 65. Set Read Parameter Sequence (QPI mode only)

cs# \ /[

o 1 2 3

SCLK I | I
|C0mmand| Read :
COH |Parametersl
\/
1o X\

0, X\

X7\ X
o X7 \DE(X

(0]

)
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10.37  Quad /O Burst Read with Wrap (4READ_BST)

The Quad I/0 Burst Read command provides an alternative 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 clocks can be configured by the “Set Read Parameters (COH)” command.

Figure 66. Quad I/0 Burst Read with Wrap Sequence (QPI mode only)

CS# \
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14
|Cmmnand| 10s switch from
0CH / | Input ti) output
o T X\ @@@eoo
10, X\ 4NW@990
o X\ EEEH@EOC) ,
| | |
(05} I‘ @@@Qoo oooo 7

A23-16 | AlS-8) A7‘°bummy,' Bytel | Byte2 |Byte3

*"Set Read Parameters" Command (COH)
can set the number of dummy clocks

TTTTTTTT T T
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10.38  Enable QPI (EQIO)

The device support both Standard/Dual/Quad SPI and QPI mode. The “Enable QPI (38H)”
command can switch the device from SPI mode to QPI mode. In order to switch the device to QPI mode,
the Quad Enable (QE) bit in Status Register-2 must be set to 1 first, and “Enable QPI (38H)”
command must be issued. If the QE bit is 0, the “Enable QPI (38H)” command will be ignored and the
device will remain in SPI mode. When the device is switched from SPI mode to QPI mode, the existing
Write Enable Latch and Program/Erase Suspend status, and the Wrap Length setting will remain
unchanged.

Figure 67. Enable QPI Sequence (SPI mode only)

CS# /;——
012 3 45 6 7
«—— Command —

/4 3% 7777

SCLK

|-

10.39  Reset QPI (RSTQIO)

To exit the QPI mode and return to Standard/Dual/Quad SPI mode, the “Reset QPI (FFH)”
command must be issued. When the device is switched from QPI mode to SPI mode, the existing Write
Enable Latch and Program/Erase Suspend status, and the Wrap Length setting will remain unchanged.

Figure 68. Reset QPI Sequence (QPI mode only)

Cs#

SCLK

10y

N\
X/
10, >< / \ X
X/
X/

102
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10.40 Software Reset (Reset-Enable (RSTEN) and Reset (RST))

If the Reset command is accepted, any on-going internal operation will be terminated and the device
will return to its default power-on state and lose all the current volatile settings, such as Volatile Status
Register bits, Write Enable Latch status (WEL), Program/Erase Suspend status, Read Parameter
setting (P7-P0), Continuous Read Mode bit setting (M7-M0) and Wrap Bit Setting (W6-W4).

The “Enable Reset (66H)” and the “Reset (99H)” commands can be issued in either SPI or QPI
mode. The “Reset (99H)” command sequence as follow: CS# goes low— Sending Erase Security
Registers command— CS# goes high— CS# goes low— Sending Reset command— CS# goes high.

Once the Reset command is accepted by the device, the device will take approximately tRST to
reset. During this period, no command will be accepted. Data corruption may happen if there is an
on-going or suspended internal Erase or Program operation when Reset command sequence is
accepted by the device. It is recommended to check the BUSY bit and the ESB/PSB bit in Status
Register before issuing the Reset command sequence.

Figure 69. Software Reset Sequence (SPI mode)

tSHSL
CS# \ 74—\? /
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
SCLK AU R R RN EESRE NN —
Command . Command
so0 Y m o o h

Figure 70. Software Reset Sequence (QPI mode)

cst O\ /N /T

0 1 0 1

|
Command |Command
66H 99H
10, R \ \_X—
10, x / / R

[ X

SCLK

~ ~1 ~1 ™
D> P P P
~ I P

105 SZ \
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10.41 Read SFDP Mode (RDSFDP)

The RC25Q128 features a 256-Byte Serial Flash Discoverable Parameter (SFDP) register that
contains information about device configurations, available instructions and other features. The SFDP
parameters are stored in one or more Parameter Identification (PID) tables. Currently only one PID
table is specified, but more may be added in the future. The Read SFDP Register instruction is
compatible with the SFDP standard initially established in 2010 for PC and other applications, as well
as the JEDEC standard JESD216 that is published in 2011.

The sequence of issuing RDSFDP command is CS# goes low— send RDSFDP command (5Ah)—
send 3 address bytes on Sl pin— send 8 dummy cycles — read SFDP code on SO —to end RDSFDP
operation can use CS# to high at any time during data out.

Figure 71. Read Serial Flash Discoverable Parameter (RDSFDP) Sequence

ot T\ i&_

28 29 30 31

sk _-MWMML

Comimand 24 Bit Address

s X ME

MSB

o) HIGH-Z (} 87

cs# _“ H
32033 34 35 36 37 38 390 40 41 42 43 4 45 46 47

s U TT T T U T U

Dumny Cycle

s 1 —

Data Out 1 Data Out 2

L — (REOEOEO@ OO —
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Figure 72. Read Serial Flash Discoverable Parameter (RDSFDP) Sequence (QPI Mode)

CS# \ —

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

SCLK )

qu 10s switch from b=
SAH | A23.161 Al5-8 | A7-0 (W™, | Inputtpoutput —
p—
10, X\ @@@99090‘9090 5 il
—
10, X / @@@@690@ 9969 6 .
—
105 X\ @@@00909999@ 7 .

| Bylel| Byte2 |

*"Set Read Parameters" Command (COH)
can set the number of dummy clocks
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11. RESET

Driving the RESET# pin low for a period of tRLRH or longer will reset the device. After reset cycle,
the device is at the following states:

. Standby mode
. All the volatile bits such as WEL/WIP will return to the default status as power on.
. All the volatile bits in SR1/SR2/SR3/CR will return to the default status as power on.

If the device is under programming or erasing, driving the RESET# pin low will also terminate the
operation and data could be lost. During the resetting cycle, the SIO data becomes high impedance
and the current will be reduced to minimum.

Figure 73. RESET Timing

CS# L \
tRHSL
SCLK E / \ / I / \
JRE RS, (RIRH
RESET# % \ ¥
tREADY1/ {READY2

Table 13. Reset Timing-(Standby)

Symbol Parameter Min. Typ. | Max. | Unit
tRHSL Reset# high before CS# low 10 us
tRS Reset# setup time 15 ns
tRH Reset# hold time 15 ns
tRLRH Reset# low pulse width 10 us
tREADY1 Reset Recovery time 35 us
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Table 14. Reset Timing-(Other Operation)

Symbol Parameter Min. Typ. Max. | Unit
tRHSL Reset# high before CS# low 10 us
tRS Reset# setup time 15 ns
tRH Reset# hold time 15 ns
tRLRH Reset# low pulse width 10 us
Reset Recovery time (During
, 40 us
command decoding)
Reset Recovery time (for read
) 40 us
operation)
Reset Recovery time (for program
) 310 us
operation)
Reset Recovery time(for SE4KB
tREADY2 ) 12 ms
operation)
Reset Recovery time (for BE64K
) 25 ms
operation)
Reset Recovery time (for Chip
. 100 ms
Erase operation)
Reset Recovery time (for WRSR
, 40 ms
operation)
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12. POWER-ON STATE

The device is at below 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 unless the VCC achieves
below correct level:

. 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:

o 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 ""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 the stage while a write, program,

erase cycle is in progress.
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13. ELECTRICAL SPECIFICATIONS

RC25Q128EVB

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 VSS to -2.0V or VCC to +2.0V for period up to 20ns.

Figure 74. Maximum Negative Overshoot Waveform

20ns

VSS

VSS-2. 0V

Figure 75. Maximum Positive Overshoot Waveform

VCC+2. 0V

vee

A4

A

20ns
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Table 16. CAPACITANCE TA =25°C, f=1.0 MHz

Symbol Parameter Min. Typ. Max. Unit Conditions
CIN Input Capacitance 6 pF VIN = 0V
couT Output Capacitance 8 pF VOUT = 0V

Figure 76. INPUT TEST WAVEFORMS AND MEASUREMENT LEVEL

0.8vCC

0.2vCC

Input timing reference level

Output timing reference level

Level

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

Figure 77. OUTPUT LOADING

DEVICE UNDER

25K ohm

TEST

25K ohm

CL=30pF Including jig capacitance

o
+3V
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13.1 DC CHARACTERISTICS

Temperature = -40°C to 85°C, VCC = 2.7V ~ 3.6V

Symbol Parameter Notes Min. Typ. Max. Units Test Conditions
VCC = VCC Max,
ILI Input Load Current 1 +2 UuA
VIN = VCC or GND
Output Leakage VCC = VCC Max,
ILO 1 +2 uA
Current VOUT =VCC or GND
VCC Standby VIN = VCC or GND,
ISB1 1 11 50 uA
Current CS#=VCC
Deep Power-down VIN = VCC or GND,
1SB2 100 5000 nA
Current CS#=VCC
100MHz 410 STR
20 40 mA
(SI0 floating)
ICC1 VCC Read 1
133MHz 410 STR
25 50 mA
(SI0O floating)
VCC Program Program in Progress,
ICC2 1 30 40 mA
Current CS#=VCC

VCC Write Status o
Program status register in progress,

ICC3 Register 20 40 mA
CS#=VCC
(WRSR) Current
VCC Sector Erase
ICC4 Current 1 20 40 mA Erase in Progress, CS#=VCC
(SE)
VCC Block Erase
ICC4 Current 1 30 40 mA Erase in Progress, CS#=VCC
(BE)
VCC Chip Erase Erase in Progress,
ICC5 1 20 40 mA
Current (CE) CS#=VCC
VIL Input Low Voltage 0.2vCC \%
VIH Input High Voltage 0.7vCC VCC+0.4 \Y
VOL Output Low Voltage 0.2 \Y I0L=100uA
Output High
VOH VCC-0.2 \Y IOH=-100uA
Voltage

Notes:
1. Typical values at VCC = 3.3V, 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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13.2 AC CHARACTERISTICS
Temperature = -40°C to 85°C, VCC = 2.7V ~ 3.6V
Symbol Alt. Parameter Min. Typ. Max. Unit
fSCLK fC Clock frequency for SPI commands except Read 133 MHz
fRSCLK fR Clock Frequency for READ, REMS, RDID commands 80 MHz
fQSCLK fQ Clock Frequency for 4AREAD 133/80 MHz
tCHM tCH | Clock High Time 0.45*T ns
tCL™M tCL | Clock Low Time 0.45*T ns
tCLCH®@ Clock Rise Time (peak to peak) 0.1 Vins
tCHCL®@ Clock Fall Time (peak to peak) 0.1 Vins
tSLCH tCSS | CS# Active Setup Time (relative to SCLK) 5 ns
tCHSL CS# Not Active Hold Time (relative to SCLK) 5 ns
tSHCH CS# Not Active Setup Time (relative to SCLK) 5 ns
tCHSH CS# Active Hold Time (relative to SCLK) 5 ns
tSHSL tCSH | CS# Deselect Time (read/write) 20 ns
tDVCH tDSU | Data In Setup Time 2 ns
tCHDX tDH Data In Hold Time 2 ns
tSHQZ(® tDIS | Output Disable Time 8 ns
tCLQV / Clock transient to Loading: 30pF 8
tCHQV v Output Valid Loading: 20pF 6 "
tCLQX tHO Output Hold Time 1 ns
tHLCH HOLD# Low Setup Time (relative to SCLK) 5
tHHCH HOLD# High Setup Time (relative to SCLK) 5
tCHHL HOLD# High High Time (relative to SCLK) 5
tCHHH HOLD# High Low Time (relative to SCLK) 5
tHLQZ HOLD# Low To High-Z Output 8
tHHQX HOLD# High To Low-Z Output 8
tWHSL Write Protect Setup Time Before CS# Low 20
tSHWL Write Protect Hold Time After CS# High 100
tDP® CS# High to Deep Power-down Mode 10 us
tRES1@ CS# High to Standby Mode 30 us
tRES2?@ CS# High to Standby Mode with RDI 30 us
tSUS CS# High to Next Command After Suspend 20 us
tRST_R CS# High to Standby Mode with Reset (From Read) 20 us
tRST_P CS# High to Standby Mode with Reset (From Program) 20 us
tRST_E CS# High to Standby Mode with Reset (From Erase) 12 us
tw Write Status/Configuration Register Cycle Time 5 30 ms
tBP® Byte Program Cycle Time 30 50 us
tPP® Page Program Cycle Time 0.65 2.5 ms
tSE Sector Erase Cycle Time 40 400 ms
tBE32 Block Erase (32KB) Cycle Time 0.15 1.2 S
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tBE Block Erase (64KB) Cycle Time 0.30 2 S
tCE Chip Erase Cycle Time 70 120 S
Notes:

1. tCH + tCL must be greater than or equal to 1/ Frequency.
2. Typical values given for TA=25°C. Not 100% tested.
3. While programming consecutive bytes, Page Program command provides optimized timings by selecting to

program the whole 256 bytes or only a few bytes between 1~256 bytes.

Figure 78. Input Timing (STR mode)

- tSHSL *
CE# Y X § 7 X
tCHSL®—%  *—W(SLCH {CHSHe—¥ —¥tSHCH¢
sk O\ N S
HDX

Figure 79.0utput Timing (STR mode)

cs# % f
CH
sclk T N/ %/ N\ AN ys ./ N
{CLQV #—¥ {CLQV ¥— €L > % tSHQZ
tCLQ\H: CLQX ¥ %= |
510 ——@ K ) LD A8 X

Figure 80.Reset Timing

CS# /

----1-

RESET#

|
tRB1 \ /
tRB2 >

|

|

|

|

|

I

|

f

I tRLRH '1RHsf|
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Symbol Parameter Setup Speed Unit
tRLRH Reset Pulse Width MIN 1 us
tRHSL Reset High Time Before Read MIN 50 ns
tRB1 Reset Recovery Time (For not busy mode) MAX 5 us
tRB2 Reset Recovery Time (For busy mode) MAX 60 us

Figure 81. Hold Timing

cs# '__\

SCLK | | | | | | | | l | | | | | | | | |
J— | 1
HOLD# |I :

| | | |
[«—HOLD —» [«—HOLD —»
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14. OPERATING CONDITIONS

14.1 At Device Power-Up and Power-Down

AC timing illustrated in Figure 81 and Figure 82 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 82. AC Timing at Device

Power-Up

VCC(min)
VCC
GN <
tSHSL
CS# — L_’ /
tCHSLL tSLCH ___tCHS tSHCH
SCLK / |
D oMEN “tcHeL
“tCHDX tcLeA
gl / MSB | LSB |
High
SO
Symbol Parameter Notes Min. Max. Unit
tVR VCC Rise Time 1 20 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

‘AC CHARACTERISTICS".
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Figure 83. Power-Down Sequence

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

VCC
CS# \ ______
AV A N
K
Figure 84. Power-up Timing

y
Vee
Vcc(MaX)_

Vcc(Min)-

v

Device is fully accessible

Vi

\ 4

time
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Figure 85. Power Up/Down and Voltage Drop

VCC (max.)

VCC (min.)
V_keep }
Full Device
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Access -
M Allowed
Vpwp(Max.)
Time

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

Table 17. Power-Up/Down Voltage and Timing

Symbol Parameter Min. Max. Unit
VCC voltage needed to below VPWD for ensuring
VPWD 0.9 \%
initialization will occur
Voltage that a re-initialization is necessary if VDD drop
V_keep 2.4 \%
below to VKEEP
tPWD The minimum duration for ensuring initialization will occur 300 us
tVSL VCC(min.) to device operation 3 ms
tVR VCC Rise Time 20 500000 us/V
VCC VCC Power Supply 2.7 3.6 \%
VWI Write Inhibit Voltage 2.0 2.3 \%

14.2 INITIAL DELIVERY STATE

The device is delivered with the memory array erased: all bits are set to 1 (each byte contains FFh).
The Status Register contains 00h (all Status Register bits are 0). Certain pin in SR2 or SR3 depends on
shipping device model.
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15. ERASE AND PROGRAMMING PERFORMANCE

Parameter Min. Typ. (1) Max. (2) Unit
Write Status Register Cycle Time 30 ms
Sector Erase Cycle Time (4KB) 40 400 ms
Block Erase Cycle Time (64KB) 300 2000 ms
Chip Erase Cycle Time 70 120 S
Page Program Time 0.65 2.5 ms
Erase/Program Cycle 100,000 cycles

Note:

1. Typical program and erase time assumes the following conditions: 25°C, 3V, and checkboard pattern.

2. Under worst conditions of 2.7V.

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

4. The maximum chip programming time is evaluated under the worst conditions of 0°C, VCC=3.3V, and 100K cycle

with 90% confidence level.

16. DATA RETENTION

Parameter Condition Min. Max. Unit
Data retention 55°C 20 years
17. LATCH-UP CHARACTERISTICS
Min. Max.
Input Voltage with respect to GND on all power pins 1.5 VCCmax
Input current with respect to GND on all nhon-power pins -100mA +100mA
Test conditions are compliant to JEDEC JDESD78 standard

18. ORDERING INFORMATION

Please contact our regional sales for the latest product selection and available form factors.

PART NO. TEMPERATURE PACKAGE Remark
RC25Q128EVBSIG -40°C to 85°C 8-SOP (208mil) Default x11/0
RC25Q128EVBVIG -40°C to 85°C 8-VSOP (208mil) Default x11/0

RC25Q128EVBFIG

-40°C to 85°C

16-SOP(300mil)

Default x11/0

RC25Q128EVBBIG

-40°C to 85°C

8-DIP(300mil)

Default x11/0

RC25Q128EVBPIG

-40°C to 85°C

8-WSON (6x5mm)

Default x11/0

RC25Q128EVBWIG

-40°C to 85°C

8-WSON (8x6mm)

Default x11/0

RC25Q128EVBTIG

-40°C to 85°C

24-Ball BGA (5x5 ball array)

Default x11/0
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19. PART NAME DESCRIPTION
RC 25 Q 128E V. B X |1 G
—I_—Green Code:

G:Pb Free & Halogen Free Green Package
TEMPERATURE RANGE:

I:Industrial = -40°Cto 85°C
M:Mobile = -40°Cto 85°C
A:Automotive=-40°C to 105°C (Grade2 AEC-Q100)
PACKGE:

S: 8-SSSpRAB8RM)

5: 18,3 OP(300mil)

B: 8-DIP(300mil)
P: 8-WSON (6x5mm)
BW: 8-WSON (8x6mm)
T: 24-ball BGA(5x%5 ball array)
Generation:
A: 1st generation
B: 2nd generation
Voltage:
V. 2.7V~3.6V
Density:
128E: 128Mb (16MB)
256E: 256Mb (32MB)
512E: 512Mb (64MB)
TYPE:
L: Octal /O
Q: DUAL/QUAD 1/0
DEVICE:
25: Serial Nor Flash
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20. PACKAGE INFORMATION

Package SOP8 208MIL

_Y {L]
0L
ek

¢

Dimensions (Inch dimensions are derived from original mm dimensions)
Symbol
A A1 A2 b c D E E1 e L L1 0
Unit
Min 0.05 | 170 | 031 |0.18 |513 |7.70 |5.18 050 121 |0
mm | Nom 015 | 180 | 041 |021 |523 |790 |528 |[127 |067 |131 |5
Max | 2.16 | 025 |1.91 |051 | 025 |533 |810 |5.38 085 | 141 |8
Min 0.002 | 0.067 | 0.012 | 0.007 | 0.202 | 0.303 | 0.204 0.020 | 0.048 | 0
Inch | Nom 0.006 | 0.071 | 0.016 | 0.008 | 0.206 | 0.311 | 0.208 | 0.050 | 0.026 | 0.052 | 5
Max | 0.085 | 0.010 | 0.075 | 0.020 | 0.010 | 0.210 | 0.319 | 0.212 0.033 | 0.056 | 8
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Package VSOP8 208MIL

o
LA
L4

43

]
]
]
]
T\

i
El | E

i

i

i

[
o
[
—

Dimensions (Inch dimensions are derived from original mm dimensions)

Symbol
A A1 A2 b D E E1 e L L1 Cc 0
Unit

Min - 0.05 |0.75 | 035 |518 |7.70 | 5.18 - 0.50 0.09 |0°

mm | Nom | - 0.10 | 0.80 | 042 |528 |7.90 |528 | 1.27BSC 0.65 | 1.31REF - -
Max | 1.00 | 0.15 | 085 | 048 |538 |8.10 | 5.38 - 0.80 0.2 |10°

Min - 0.002 | 0.030 | 0.014 | 0.204 | 0.303 | 0.204 - 0.020 0.004 | 0°

Inch| Nom | - 0.004 | 0.031 | 0.017 | 0.208 | 0.311 | 0.208 | 0.050BSC | 0.026 | 0.052REF 0 -
Max | 0.04 | 0.006 | 0.033 | 0.019 | 0.212 | 0.319 | 0.212 - 0.031 0.008 | 10°
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Package SOP16 300MIL ~~g
il =

E1 E
N i
1 o \\
8 »‘-’C
i D
M- m oo mm oo :
| !
[ |4 4
____--‘=t=i
T T
iR o€ Al
Seating plane
(D] 010
Dimensions (Inch dimensions are derived from original mm dimensions)
Symbol
A Al A2 b C D E E1l e L L1 0
Unit
Min 236 | 010 | 224 | 036 | 020 | 10.10 | 10.10 | 7.42 040 | 131 | O
mm Nom 255 | 020 | 234 | 041 | 025 | 1030 | 10.35 | 7.52 | 1.27 | 084 | 144 | 5
Max 275 | 030 | 244 | 051 | 0.30 | 10.50 | 10.60 | 7.60 127 | 157 | 8
Min 0.093 | 0.004 | 0.088 | 0.014 | 0.008 | 0.397 | 0.397 | 0.292 0.016 | 0.052 | O
Inch | Nom | 0.100 | 0.008 | 0.092 | 0.016 | 0.010 | 0.405 | 0.407 | 0.296 | 0.050 | 0.033 | 0.057 | 5
Max | 0.108 | 0.012 | 0.096 | 0.020 | 0.012 | 0.413 | 0.417 | 0.299 0.050 | 0.062 | 8
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Package DIP8 300MIL

(] S
O

~F A |
: =\
El : Q \ /
: RO.005xDP0.020 > \‘“—o <
-X C » 'l—i __._“l ~—
ARy AR
5 8
I D [
N i I
| EEN
_ by
SENIRIIE
P e
>l b= =b1"

Dimensions (Inch dimensions are derived from original mm dimensions)

Symbol

A1 A2 b b1 C D E E1 e eB L
Unit

Min | 0.38 3.00 1.27 0.38 0.20 9.05 7.62 6.12 7.62 3.04

mm | Nom | 0.72 3.25 1.46 0.46 0.28 9.32 7.94 6.38 2.54 8.49 3.30

Max | 1.05 3.50 1.65 0.54 0.34 9.59 8.26 6.64 9.35 3.56

Min | 0.015 | 0.118 | 0.05 0.015 | 0.008 | 0.356 | 0.300 | 0.242 0.333 | 0.12

Inch | Nom | 0.028 | 0.128 | 0.058 | 0.018 | 0.011 | 0.367 | 0.313 | 0.252 0.1 0.345 | 0.13

Max | 0.041 | 0.138 | 0.065 | 0.021 | 0.014 | 0.378 | 0.326 | 0.262 0.357 | 0.14
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Package WSON 8 (6*5mm)

«—— D ——>
O
E
*(EAI
> A
Top View
P Side View
»Lr «— D] —>
v ! |
[
br ] T
i — El
(]
v — l
D) (G

Bottom View

Dimensions (Inch dimensions are derived from original mm dimensions)

Symbol
A A1 A2 b D D1 E E1 e y L
Unit
Min | 0.70 0.35 5.90 3.30 4.90 3.90 0.00 0.55
mm | Nom | 0.75 0.2REF | 0.40 6.00 3.40 5.00 4.00 1.27BSC | 0.04 0.60
Max | 0.80 0.05 0.45 6.10 3.50 5.10 4.10 0.08 0.65
Min | 0.028 0.014 | 0.232 | 0.130 | 0.193 | 0.154 0.000 | 0.022
Inch | Nom | 0.030 0.008 | 0.016 | 0.236 | 0.134 | 0.197 | 0.157 | 0.05BSC | 0.001 | 0.024
Max | 0.032 | 0.002 0.018 | 0.240 | 0.138 | 0.201 | 0.161 0.003 | 0.026
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Package WSON 8 (8*6mm)
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Dimensions (Inch dimensions are derived from original mm dimensions)

Symbol
A A1 A2 b D D1 E E1 e y L
Unit
Min | 0.70 0.35 7.90 3.25 5.90 4.15 0.00 0.55
mm | Nom | 0.75 0.20BSC | 0.40 8.00 342 6.00 4.30 1.27BSC | 0.04 0.60
Max | 0.80 0.05 0.45 8.10 3.50 6.10 4.40 0.08 0.65
Min | 0.028 0.014 | 0.311 | 0.128 | 0.232 | 0.163 0.000 | 0.022
Inch | Nom | 0.030 0.008BSC | 0.016 | 0.315 | 0.135 | 0.236 | 0.169 | 0.050BSC | 0.001 | 0.024
Max | 0.031 | 0.002 0.018 | 0.319 | 0.138 | 0.240 | 0.173 0.003 | 0.027
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Package TFBGA-24BALL (5*5 ball array)
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Dimensions: (Inch dimensions are derived from original mm dimensions)

Symbol A Al A2 b D D1 E E1l e
Unit

Min 0.25 0.35 5.90 7.90

mm Nom 0.30 0.40 6.00 4.00 8.00 4.00 | 1.00
Max 1.20 0.35 0.45 6.10 8.10
Min 0.010 0.033 0.014 0.232 0.311

Inch Nom 0.012 0.016 0.236 0.157 0.315 0.157 | 0.039
Max 0.047 0.014 0.018 0.240 0.319
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21. REVISION HISTORY
Version No Description Page Date
1.0 Initial Preliminary Release 2020-03-20
1.1B Update section 13.1 “DC CHARACTERISTICS” P75 2021-04-12
1.2 1. Update section 13 “Table 15. ABSOLUTE MAXIMUM RATINGS”
2. Update section13 “Figure 74. Maximum Negative Overshoot
Waveform” P73 2023-5-29
3. Update section13 “Figure 75. Maximum Positive Overshoot P81
Waveform”
4. Update section14.2 “INITIAL DELIVERY STATE”
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