Zétta 25L.Q128

128 Megabit Serial Flash Memory with 4Kbytes Uniform Sector

ZD25LQ128

FEATURES
Family of SPI Flash Memories Flexible Architecture with 4KB sectors
- ZD25LQ: 128M-bit / 16M-byte - Uniform Sector Erase (4K-bytes)
- Standard SPI: CLK, /CS, DI, DO, /WP, /Hold - Uniform Block Erase (32K and 64K-bytes)
- Dual SPI: CLK, /CS, 10y, 104, /WP, /Hold - Program 1 to 256 byte per programmable
- Quad SPI: CLK, /CS, 10y, 104, 10,, 105 page

- QPI: CLK, /CS, 10y, 104, 10,, 104

Highest Performance Serial Flash Advanced Security Features
- 133MHz Standard/Dual/Quad SPI clocks
- More than 100,000 erase/program cycles
- More than 20-year data retention
- Comparable to X16 Parallel Flash

- Write protect all/portion of memory via software
- Enable/Disable protection with WP# Pin
- 4K-Bit secured OTP

Low Power consumption Space Efficien Packaging

i . . - 8-pin SOIC 208-mil / VSOP8
5 mA typical active current - 8-pad WSON 6x5-mm

- <3uA Power-down (typ.) - SOP16 (300mil)
- Contact Zetta for KGD and other options

GENERAL DESCRIPTION

The ZD25LQ128 supports the standard Serial Peripheral Interface (SPI), and Quad Peripheral
Interface (QPI): Serial Clock, Chip Select, Serial Data I/O0(DI), 1/01(DO), I/O2(/WP), and
I/O3(/HOLD). SPI clock frequencies of up to 133MHz are supported allowing equivalent clock rates
of 266MHz for Dual Output and 532MHz for Quad Output when using the QPI and Fast Read
Dual/Quad /O instructions.

The ZD25LQ128 array is organized into 65,536 programmable pages of 256-bytes each. Up to 256
bytes can be programmed at a time using the Page Program instructions. Pages can be erased
Sector, 32KB Block, 64KB Block or the entire chip.

The devices operate on a single 1.65V to 1.95V power supply with current consumption as low as
5mA active and 3pA for Deep Power-down. All devices offered in space-saving packages. The
device supports JEDEC standard manufacturer and device identification with a 4K-bit Secured
OTP.
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1. ORDERING INFORMATION

ZD25LQ XX X X X X X

Packaging Type
T:Tube

R:Tape & Reel
Y:Tray

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

Temperature Range
I: Industriial(-40°C~85°C)
A: Automotive (-40C~1257C)

Package Type

S: 208mil SOP8

W: WSON 5 mm x 6 mm
V: 208mil VSOP8

Version

A: A Version
B: B Version
C: C Version

Device Density
32: 32Mbit

64: 64Mbit

128: 128Mbit

Base Part Number
ZD: Zetta Device
25LQ:1.8V Serial 4Kbyte Uniform-sector Flash

Figure 1, Ordering Information
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2. BLOCK DIAGRAM
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Address emory
Buffers
and
Latches
R Y-Decoder
|/O Buffers
Control Logic and Data
Latches
Serial Interface
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Figure 2, Block Diagram
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3. CONNECTION DIAGRAMS
Top View Top View
Ics ]|O1 8 || vcCC /CS % 1 8 —| vecc
Do(o,) — 2 7 ||— /HOLD(O, DO(0,) |—/: 2 7 {_| /HOLD (10,)
MP(O) | 3 6 |[— CLK MWP(0,) |/ 3 6 | CLK
GND || 4 5 |[— DI{0,) GND | 4 5 | DI(0oy)

Figure 3.1, 8-pin SOP (208mil)
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Figure 3.3, 24-BALL TFBGA

Figure 3.2, 8-Contact 6 x 5 mm WSON
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4. SIGNAL DESCRIPTIONS

Serial Data Input, Output and 10s (DI, DO and 100, 101, 102, 103)

The ZD25LQ128 supports standard SPI, Dual SPI and Quad SPI operation. Standard SPI
instructions use the unidirectional DI (input) pin to serially write instructions, addresses or data to the
device on the rising edge of the Serial Clock (CLK) input pin. Standard SPI also uses the
unidirectional DO (output) to read data or status from the device on the falling edge of CLK.
Dual/Quad SPI instructions use the bidirectional IO pins to serially write instructions, addresses or
data to the device on the rising edge of CLK and read data or status from the device on the falling
edge of CLK. When use Quad Output instructions, the /WP pin becomes 102 and /HOLD pin
becomes 103.

Serial Clock (CLK)
The SPI Serial Clock Input (CLK) pin provides the timing for serial input and output operations. ("See
SPI Mode")

Chip Select (CS#)

The SPI Chip Select (/CS) pin enables and disables device operation. When /CS is high, the device
is deselected and the Serial Data Output (DO, or 100, 101, 102, 103) pins are at high impedance.
When deselected, the devices power consumption will be at standby levels unless an internal erase,
program or write status register cycle is in progress. When /CS is brought low, the device will be
selected, power consumption will increase to active levels and instructions can be written to and
data read from the device. After power-up, /CS must transition from high to low before a new
instruction will be accepted. The /CS input must track the VCC supply level at power-up and power-
down. If needed a pull-up resister on /CS can be used to accomplish this.

Write Protect (WP#)

The Write Protect (/WP) pin can be used to prevent the Status Registers from being written. Used in
Conjunction with the Status Register’s Block Protect (CMP, SEC, TB, BP2, BP1 and BPO) bits and
Status Register Protect (SRP) bits, a portion as small as a 4KB sector or the entire memory array
can be hardware protected. The /WP pin is active low.

Accelerated Programming (ACC)

The device offers accelerated program operations through the ACC function. This function is
primarily intended to allow faster manufacturing throughput at the factory.

If the system asserts VHH on this pin, the device uses the higher voltage on the pin to reduce the
time required for program operations. Removing VHH from the ACC pin returns the device to normal
operation.

Note that the ACC pin must not be at VHH for operations other than accelerated programming, or
device damage may result. In addition, the ACC pin must not be left floating or unconnected;
inconsistent behavior of the device may result.

*Note: The ACC function is only available during standard SPI Mode.

HOLD (/HOLD)

The /HOLD pin is used to pause any serial communications with the device without deselecting the
device. When /HOLD goes low, while /CS is low, the DO pin will be at high impedance and signals
on the DI and CLK pins will be ignored (don’t care). When /HOLD goes high, device operation can
resume. The /HOLD function can be useful when multiple devices are sharing the same SPI signals.
The /HOLD pin is active low. When the QE bit of Status Register-2 is set Quad I/O, the

/HOLD pin function is not available since this pin used for 103.
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Table1, Pin Descriptions
Symbol Pin Name
ICS Chip Select Input
DO (101) Data Output (Data Input Output 1)*1
/WP (102) Write Protect Input ( Data Input Output 2)’*2
GND Ground
DI (100) Data Input (Data Input Output 0)*’
CLK Serial Clock Input
[HOLD (103) Hold Input (Data Input Output 3)’*2
*1 100 and 101 are used for Standard and Dual SPI instructions
*2 103 are used for Quad SPI instructions
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5. MEMORY ORGANIZATIONS

The memory is organized as:

-16,777,216bytes

- Uniform Sector Architecture
256 blocks of 64-Kbyte
4,096 sectors of 4-Kbyte
65,536 pages (256 bytes each)

Each page can be individually programmed (bits are programmed from 1 to 0). The device is Sector,
Block or Chip Erasable but not Page Erasable.

xxFFOOh xxFFFFh FFFFOOh FFFFFFh
Sector 15(4KB) Block 255(64KB)
xxF000h xxFOFFh FF0000h FFOOFFh
xxEFO0h xxEFFFh
Sector 14(4KB)
xxEO00Oh xXEOFFh
08FFO00h 08FFFFh

Block 8(64KB)

- 080000h 0800FFh
. 07FFOOh 07FFFFh

Block 7(64KB)

070000h 0700FFh
xx1F00h xx1FFFh
Sector 1(4KB)
xx1000h xx10FFh
xx0FO00h xxOFFFh 00FFO0Oh 00FFFFh
Sector 0(4KB) Block 0(64KB)
xx0000h xx00FFh 000000h 0000FFh

Figure 4, Memory Organization
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6. FUNCTION DESCRIPTION

Standard SPI Instructions

The ZD25LQ128 is accessed through an SPI compatible bus consisting of four signals: Serial Clock
(CLK), Chip Select (/CS), Serial Data Input (DI) and Serial Data Output (DO). Standard SPI
instructions use the DI input pin to serially write instructions, addresses or data to the device on the
rising edge of CLK. The DO output pin is used to read data or status from the device on the falling
edge of CLK.

SPI bus operation Mode 0 (0,0) and 3 (1,1) are supported. The primary difference between Mode 0
and Mode 3 concerns the normal state of the CLK signal when the SPI bus master is in standby and
data is not being transferred to the Serial Flash. For Mode 0, the CLK signal is normally low on the
falling and rising edges of /CS. For Mode 3, the CLK signal is normally high on the falling and rising
edges of /CS.

CS#

Mode3 Mode3

CLK _woseo | [ LT LI LI LI L LRI RI R R RI R BT R woweo
|

DIO Bit7 XBit6 XBitoX BitdBit<Bit2)Bit [XBit0 ONT CAR XX>——
MSB
High Impedance
DO
Figure 5, SPI Modes
Dual SPI

The ZD25LQ128 supports Dual SPI operation. This instruction allows data to be transferred to or from the
device at two times the rate of the standard SPI. The Dual Read instruction is ideal for quickly
downloading code to RAM upon power-up (code-shadowing) or for executing non-speed- critical code
directly from the SPI bus (XIP). When using Dual SPI instructions the DI and DO pins become
bidirectional 1/0 pins; 100 and 101.

Quad SPI

The ZD25LQ128 supports Quad SPI operation. This instruction allows data to be transferred to or from
the device at four times the rate of the standard SPI. The Quad Read instruction offers a significant
improvement in continuous and random access transfer rates allowing fast code- shadowing to RAM or
execution directly from the SPI bus (XIP). When using Quad SPI instruction the DI and DO pins become
bidirectional 100 and 101, and the /WP and /HOLD pins become 102 and 103 respectively. Quad SPI
instructions require the non-volatile Quad Enable bit (QE) in Status Register-2 to be set.

QPI Function

The ZD25LQ128 supports Quad Peripheral Interface (QPI) operation when the device is switched from
Standard/ Dual/ Quad SPI mode to QPI mode using the “Enable QPI (38h)” instruction. To enable QPI
mode, the non-volatile Quad Enable bit (QE) in Status Register-2 is required to be set. When using QPI
instructions, the DI and DO pins become bidirectional 100 and 101, and the /WP and /HOLD pins become
102 and 103 respectively.

The typical SPI protocol requires that the byte-long instruction code being shifted into the device only via
DI pin in eight serial clocks. The QPI mode utilizes all four IO pins to input the instruction code, thus only
two serial clocks are required. This can significantly reduce the SPI instruction overhead and improve
system performance in an XIP environment. Standard/ Dual/ Quad SPI mode and QPI mode are exclusive.
Only one mode can be active at any given time, “Enable QPI” and “Disable QPI/ Disable QPI 2”
instructions are used to switch between these two modes. Upon power-up or after software reset using
“Reset (99h) instruction, the default state of the device is Standard/ Dual/ Quad SPI mode.

Hold

The HOLD# function is only available when QE=0, If QE=1, The HOLD# functions is disabled, the pin acts
as dedicated data 1/O pin.

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

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

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

The Read Status Register instruction can be used to provide status on the availability of the Flash
memory array, if the device is write enabled or disabled the state of write protection and the Quad SPI
setting. The Write Status Register instruction can be used to configure the devices writes protection
features and Quad SPI setting. Write access to the Status Register is controlled by in some cases of the

/WP pin.

S7 S6 S5 S4 S3 S2 S1 SO
SRPO SEC B BP2 BP1 BPO WEL BUSY
Sta.t us Sector TOP/BC.)tt Block Block Block .

Register om Write Write Erase or
Protect Protect Protect Protect o
Protect 0 Protect Enable Write in
(Non- (Non- (Non- (Non-
(Non- 1\ iatitle) | - (NOM™ | Voatite) | Volatile) | Volatile) | -2tM | Progress
Volatile) Volatile)

Figure 6a, Status Register-1

BUSY

BUSY is a read only bit in the status register (S0) that is set to a 1 state when the device is
executing a Page Program, Sector Erase, Block Erase, Chip Erase or Write Status Register
instruction. During this time the device will ignore further instructions except for the Read Status
Register instruction (see tW, tPP, tSE, tBE, and tCE in AC Characteristics). When the program,
erase or write status register instruction has completed, the BUSY bit will be cleared to a 0
state indicating the device is ready for further instructions.

Write Enable Latch (WEL)

Write Enable Latch (WEL) is a read only bit in the status register (S1) that is set to a 1 after
executing a Write Enable Instruction. The WEL status bit is cleared to a 0 when the device is
write disabled. A write disable state occurs upon power-up or after any of the following
instructions: Write Disable, Page Program, Sector Erase, Block Erase, Chip Erase and Write
Status Register.

Block Protect Bits (BP2, BP1, BP0)

Block Protect Bits (BP2, BP1, BP0) are non-volatile read/write bits in the status register (S4, S3
and S2) that provide Write Protection control and status. Block Protect bits can be set using the
Write Status Register Instruction (see tW in AC characteristics). All, none or a portion of the
memory array can be protected from Program and Erase instructions (see Status Register
Memory Protection table). The factory default setting for the Block Protection Bits is 0, none of
the array protected. The Block Protect bits can not be written to if the Status Register Protect
(SRP) bit is set to 1 and the Write Protect (/WP) pin is low.

Top/Bottom Block protect (TB)

The Top/Bottom bit (TB) is non-volatile bits in the status register (S5) that controls if the Block
Protect Bits (BP2, BP1, BPO) protect from the Top (TB=0) or the Bottom (TB=1) of the array as
shown in the Status Register Memory Protection table. The factory default setting is TB=0. The
TB bit can be set with the Write Status Register Instruction depending on the state of the SRPO,
SRP1 and WEL bits.

Sector/Block Protect (SEC)

The Sector protect bit (SEC) is non-volatile bits in the status register (S6) that controls if the
Block Protect Bits (BP2, BP1, BPO) protect 4KB Sectors (SEC=1) or 64KB Blocks (SEC=0) in
the Top (TB=0) or the Bottom (TB=1) of the array as shown in the Status Register Memory
protection table. The default setting is SEC=0.

Status Register protect (SRP1, SRP0)

The Status Register Protect bits (SRP1 and SRPO) are non-volatile read/write bits in the status
register (S8 and S7). The SRP bits control the method of write protection: software protection,
hardware protection, power supply lock-down or one time programmable (OTP) protection.

Version A
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Zétta 25L.Q128

SRP1 | SRPO | WP S Description
Register
0 0 X Software /WP pin no control. The register can be written to
Protection After a Write Enable instruction, WEL=1. [Factory Default]
Hardware When /WP pin is low the Status Register locked and can not
0 1 0 .
Protected Be written to.
0 1 1 Hardware When /WP pin is high the Status register is unlocked and
Unprotected can be written to after a Write Enable instruction, WEL=1
Power Supply Status Register is protected and cannot be written to again
1 0 X . 1
Lock-Down until the next power-down, power-up cycle(!)
1 1 X One Time Status Register is permanently protected and cannot be
Program written to.
Note:
1. When SRP1, SRPO = (1,0), a power-down, power-up cycle will change SRP1, SRPO0 to(0,0)
state.

® Complement Protect (CMP)
The CMP bit is a non-volatile Read/Write bit in the Status Register (S14). It is used in
conjunction the SEC, TB, BP2-BPO bits to provide more flexibility for the array protection.
Please see the Status registers Memory Protection table for details. The default setting is
CMP=0.
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S15 S14 S13 S12 S11 S10 S9 S8
sus CMP (R) (R) (R) (R) QE SRP1

Complement Quad RSe;tg;[le'(Ser

Suspend | Protect .(Non- Reserved | Reserved | Reserved | Reserved | 120! Protect 1
Status Volatile) (Non- (Non-

Volatile) |\ atile)

Figure 6b, Status Register-2

® Quad Enable (QE)
The Quad Enable (QE) bit is a non-volatile read/write bit in the status register (S9) that allows
Quad SPI 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 |03 pins are enabled, and /WP and /HOLD
functions are disabled.

WARNING: If the /WP or [HOLD pins are tied directly to the power supply or ground
during standard SPI or Dual SPI operation, the QE bit should never be set to a 1.

® Erase/Program Suspend Status (SUS)
The Suspend Status bit (SUS) is a read only bit in the status register (S15) that is set to 1 after
executing an Erase/Program Suspend (75h) instruction. The SUS status bit is cleared to 0 by
Erase/Program Resume (7Ah) instruction as well as a power-down, power-up cycle.

® Reserved Bits
There are a few reserved Status Register bits that may be read out as a “0” or “1”. It is
recommended to ignore the values of those bits. During a “Write Status Register” instruction,
the Reserved Bits can be written as “0”, but there will not be any effects.
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® ZD25LQ128 Status Register Memory Protection (CMP = 0)

STATUS REGISTER MEMORY PROTECTION

SEC TB BP2 BP1 BP0 BLOCK(S) ADDRESSES DENSITY PORTION
X X 0 0 0 NONE NONE NONE NONE
0 0 0 0 1 252 thru 255 FC0000h-FFFFFFh 256KB Upper 1/64
0 0 0 1 0 248 thru 255 F80000h-FFFFFFh 512KB Upper 1/32
0 0 0 1 1 240 thru 255 FO0000h-FFFFFFh 1MB Upper 1/16
0 0 1 0 0 224 thru 255 E00000h-FFFFFFh 2MB Upper 1/8
0 0 1 0 1 192 thru 255 C00000h-FFFFFFh 4MB Upper 1/4
0 0 1 1 0 128 thru 255 800000h-FFFFFFh 8MB Upper 1/2
0 1 0 0 1 O0thru3 000000h-03FFFFh 256KB Lower 1/64
0 1 0 1 0 O0thru7 000000h-07FFFFh 512KB Lower 1/32
0 1 0 1 1 0thru 15 000000h-0FFFFFh 1MB Lower 1/16
0 1 1 0 0 0 thru 31 000000h-1FFFFFh 2MB Lower 1/8
0 1 1 0 1 0 thru 63 000000h-3FFFFFh 4MB Lower 1/4
0 1 1 1 0 0 thru 127 000000h-7FFFFFh 8MB Lower 1/2
X X 1 1 1 0 thru 255 000000h-FFFFFFh 16MB ALL
1 0 0 0 1 255 FFF000h-FFFFFFh 4KB U - 1/4096
1 0 0 1 0 255 FFEOOOh-FFFFFFh 8KB U —1/2048
1 0 0 1 1 255 FFC000h-FFFFFFh 16KB U-1/1024
1 0 1 0 X 255 FF8000h-FFFFFFh 32KB U-1/512
1 1 0 0 1 0 000000h-000FFFh 4KB L —1/4096
1 1 0 1 0 0 000000h-001FFFh 8KB L—1/2048
1 1 0 1 1 0 000000h-003FFFh 16KB L—-1/1024
1 1 1 0 X 0 000000h-007FFFh 32KB L-1/512

Note:

1. X =don’t care

2. L = Lower; U = Upper

3. If any Erase or Program command specifies a memory region that contains protected data portion,
this command will be ignored.
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® ZD25LQ128 Status Register Memory Protection (CMP = 1)

STATUS REGISTER MEMORY PROTECTION

SEC TB BP2 BP1 BP0 BLOCK(S) ADDRESSES DENSITY PORTION
X X 0 0 0 0 thru 255 000000h - FFFFFFh 16MB ALL
0 0 0 0 1 0 thru 251 000000h — FBFFFFh 16,128KB Lower 63/64
0 0 0 1 0 0 and 247 000000h — F7FFFFh 15,872KB Lower 31/32
0 0 0 1 1 0 thru 239 000000h — EFFFFFh 15MB Lower 15/16
0 0 1 0 0 0 thru 223 000000h — DFFFFFh 14MB Lower 7/8
0 0 1 0 1 0 thru 191 000000h — BFFFFFh 12MB Lower 3/4
0 0 1 1 0 0 thru 127 000000h — 7FFFFFh 8MB Lower 1/2
0 1 0 0 1 4 thru 255 040000h - FFFFFFh 16,128KB Upper 63/64
0 1 0 1 0 8 and 255 080000h - FFFFFFh 15,872KB Upper 31/32
0 1 0 1 1 16 thru 255 100000h - FFFFFFh 15MB Upper 15/16
0 1 1 0 0 32 thru 255 200000h - FFFFFFh 14MB Upper 7/8
0 1 1 0 1 64 thru 255 400000h - FFFFFFh 12MB Upper 3/4
0 1 1 1 0 128 thru 255 800000h - FFFFFFh 8MB Upper 1/2
X X 1 1 1 NONE NONE NONE NONE
1 0 0 0 1 0 thru 255 000000h - FFEFFFh 16,380KB L —4095/4096
1 0 0 1 0 0 thru 255 000000h - FFDFFFh 16,376KB L —2047/2048
1 0 0 1 1 0 thru 255 000000h - FFBFFFh 16,368KB L —1023/1024
1 0 1 0 X 0 thru 255 000000h - FF7FFFh 16,352KB L-511/512
1 1 0 0 1 0 thru 255 001000h - FFFFFFh 16,380KB U —4095/4096
1 1 0 1 0 0 thru 255 002000h - FFFFFFh 16,376KB U —2047/2048
1 1 0 1 1 0 thru 255 004000h - FFFFFFh 16,368KB U -1023/1024
1 1 1 0 X 0 thru 255 008000h - FFFFFFh 16,352KB U-511/512

Note:

1. X =don’t care

2. L = Lower; U = Upper

3. If any Erase or Program command specifies a memory region that contains protected data portion,
this command will be ignored.
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8 INSTRUCTIONS

The instruction set of the ZD25LQ128 consists of fifteen basic instructions that are fully controlled
through the SPI bus (see Instruction Set table). Instructions are initiated with the falling edge of Chip
Select (CS#). The first byte of data clocked into the DIO input provides the instruction code. Data on
the DIO input is sampled on the rising edge of clock with most significant bit (MSB) first.

Instructions vary in length from a single byte to several bytes and may be followed by address bytes,
data bytes, dummy bytes (don’t care), and in some cases, a combination. Instructions are completed
with the rising edge of edge CS#. Clock relative timing diagrams for each instruction are included in
figures 7 through 43. All read instructions can be completed after any clocked bit. However, all
instructions that Write, Program or Erase must complete on a byte boundary (CS driven high after a
full 8-bits have been clocked) otherwise the instruction will be terminated. This feature further
protects the device from inadvertent writes. Additionally, while the memory is being programmed or
erased, or when the Status Register is being written, all instructions except for Read Status Register
will be ignored until the program or erase cycle has completed.

Instruction Set Table (Single/Dual/Quad SPI Instruction)

INSTRUCTION BYTE1
NAME CODE BYTE2 BYTE3 BYTE4 BYTE5 BYTEG6 BYTE7 N-BYTES
Write Enable 06h
Volatile SR Write
Enable 50h
write Disable 04h
Read Status @
Register-1 05h (S7-S0)
Read Status 35h (S15-
Register-2 S8)@
Write Status 0th | s7-s0 | s15-s8
Register-1
Write Status
Register-2 31h $15-S8
Read Data 03h | A23-A16 | A15-A8 A7-AO (D7-DO) (Next byte) (Next byte) | Continuous
Fast Read 0Bh | A23-A16 | A15-A8 A7-A0 dummy (D7-D0) (D7-DO) g’:ﬁﬁ;ﬁﬁfg
Enable QPI 38h
Fast Read Dual l(/gezm p2,00) | (One byte per
Output 3Bh A23-A16 A15-A8 A7-A0 dummy O= e 4 clocks,
(D7,D5,03,D1) continuous)
I/0=
(One byte per
puallo BBh | A23-A16 | A15-A8 | A7-A0 | M7-mo | DOPADZDON T g
continuous)
(D7,D5,D3,D1)
100 = (D4, DO)
_ (One byte per
Fast Read Quad 101 = (D5, D1)
6Bh A23-A16 A15-A8 A7-A0 dumm 2 clocks,
Output Y 1102 = (D6, D2) continuous)
103 = (D7, D3)
Quad I/O
Fast Read EBh A23-A16 A15-A8 A7-A0 M7-MO dummy dummy (D7-D0)
Quad /O Word E7h | A23-A16 | A15-A8 A7-A0 M7-MO dummy (D7-DO) (D7-DO)
Fast Read
Page Program 02h A23-A16 A15-A8 A7-A0 (D7-D0)® (Next byte) Up to 256
Suad Page 33h | A23-A16 | A15-A8 A7-AO (D7-DO) (Next byte) Up to 256
rogram
Block Erase(64KB) D8h A23-A16 A15-A8 A7-A0
Half Block
Erase(32KB) 52h A23-A16 A15-A8 A7-A0
Sector Erase(4KB) 20h A23-A16 A15-A8 A7-A0
Chip Erase C7/60h
Version A
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Enable Reset 66h
Reset 99h
Set Burst with Wrap 77h dummy
Enter Secured OTP B1h
Exit Secured OTP C1h
Read security 2Bh (SC7 -
Register SCO0)
Write security oFh
Register
Power-down B9h
Release Power-
- (2)
down /Device ID ABh dummy dummy dummy | (ID7-IDO)
Manufacturer (MID7-
/Device ID®) 90h dummy | dummy 00h MIDO) (ID7-1D0)
. (ID15-1D8) i
JEDEC ID 9Fh ('{\/IﬂllDDg Memory | (D7-1D0)
) Type Capacity
Notes:

1. Data bytes are shifted with Most Significant Bit first. Byte fields with data in parenthesis “( )" indicate
data output from the device on either 1, 2 or 4 10 pins.
2. The Status Register contents and Device ID will repeat continuously until /CS terminates the instruction.
3. At least one byte of data input is required for Page Program, Quad Page Program, up to 256 bytes of
data input. If more than 256 bytes of data are sent to the device, the addressing will wrap to the beginning
of the page and overwrite previously sent data.

Instruction Set Table (QPI instruction)

INSL%:JION BYTE 1 BYTE 2 BYTE 3 BYTE 4 BYTE 5 BYTE 6 BYTE 7 BYTE 8 BYTE 9

(CLOCK NUMBER) 0,1) (2,3) (4,5) 6,7) (8,9) (10, 11) (12,13) (14 ,15) (16 ,17)
Write Enable 06h
Write Enable for Volatile 50h
Status Register
Write Disable 04h

. (SR7-
Read Status Register-1 05h SRO)@
et (SR15-

Read Status Register-2 35h SR8)2

. I (SR7- (SR15-
Write Status Register-1 01h SRO) SR8)

. P (SR15-
Write Status Register-2 31h SR8)

>80MHz A23-A16 A15-A8 A7-A0 dummy dummy (D7-D0)
Fast Read (D7-
Data >108MHz 0Bh A23-A16 A15-A8 A7-A0 dummy dummy dummy DO)
>133MHz A23-A16 A15-A8 A7-A0 dummy dummy dummy dummy ([?07)

Page Program 02h A23-A16 A15-A8 A7-A0 (DI;PO)
Sector Erase(4KB) 20h A23-A16 A15-A8 A7-A0
Block Erase(32KB) 52h A23-A16 A15-A8 A7-A0
Block Erase(64KB) D8h A23-A16 A15-A8 A7-A0

. 60h/
Chip Erase C7h
Erase/Program Suspend 75h
Erase/Program Resume 7Ah
Deep Power-down B9h
Release Deep power ABh
down
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Read Manufacturer/ 00h or (MID7- (DID7-
Device ID 90h ooh 0oh 01h MIDO) DIDO)
(n'\/ﬂg)g)_ (07-D0) | (D7-DO)
Read JEDEC ID 9Fh Memory | Capacity
Manufact Tvpe Type
urer P P
Enter Security B1h
Exit Security C1h
Read Security Register 2Bh S(gg’)ﬁ))
Write Security Register 2Fh
>80MHz A23-A16 A15-A8 A7-A0 (M7-M0) dummy | (D7-DO0)
Fast Read ] ] . (M7°- (D7-
Quad /0 >108MHz EBh A23-A16 A15-A8 A7-A0 MO) dummy dummy DO)
>133MHz A23-A16 | A15-A8 A7-A0 (M7~ dummy dummy | dummy (o7-
MO) DO)
Reset Enable 66h
Reset 99h
Disable QPI FFh
>80MHz A23-A16 A15-A8 A7-A0 dummy dummy (D7-DO0)
Burst (O7-
Read with | >108MHz 0Ch A23-A16 A15-A8 A7-A0 dummy dummy dummy D)
Wrap (D7-
>133MHz A23-A16 A15-A8 A7-A0 dummy dummy dummy dummy D)
Set Read Parameter COh P7-PO
Quad Page Program 33h A23-A16 A15-A8 A7-A0 (D7-D0)
Table 2, Manufacturer and Device Identification
ID code Instruction
Manufacturer ID BAh 90h, 92h, 94h, 9Fh
Device ID ZD25LQ128 17h 90h, 92h, 94h, ABh
Memory Type ID SPI/QPI 42h 9Fh
Capacity Type ID 128M 18h 9Fh

8.1 Write Enable (06h)

The Write Enable instruction (Figure 7) sets the Write Enable Latch (WEL) bit in the Status Register
to a 1. The WEL bit must be set prior to every Page Program, Sector Erase, Block Erase, Chip
Erase and Write Status Register instruction. The Write Enable instruction is entered by driving CS#
low, shifting the instruction code “06h” into the Data Input (DI) pin on the rising edge of CLK, and

then driving CS# high.

Instruction —>|
DI HZ“* 06h x“!“}f
High - Z

17

Version A




Zétta 25L.Q128

Figure 7, Write Enable Instruction Sequence Diagram and QPI Mode (right)

8.2 Write Disable (04h)

The Write Disable instruction (Figure 8) resets the Write Enable Latch (WEL) bit in the Status
Register to a 0. The Write Disable instruction is entered by driving CS# low, shifting the instruction
code “04h” into the DIO pin and then driving CS# high. Note that the WEL bit is automatically reset
after Power-up and upon completion of the Write Status Register, Page Program, Sector Erase,
Block Erase and Chip Erase instructions.

Mode 0 Instruction

i 04h
F— Instruction 4%

W/ Xzl | e 2D AT

DO

Figure 8, Write Disable Instruction Sequence Diagram and QPI Mode (right)
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8.3 Write Enable for Volatile Status Register (50h)

The non-volatile Status Register bits can also be written to as volatile bits. This gives more flexibility
to change the system configuration and memory protection schemes quickly without waiting for the
typical non-volatile bit write cycles or affecting the endurance of the Status Register non-volatile bits.
The Write Enable for Volatile Status Register command must be issued prior to a Write Status
Register command. The Write Enable for Volatile Status Register command will not set the Write
Enable Latch bit, it is only valid for the Write Status Register command to change the volatile Status
Register bit values.

Mode 0 Instruction
: 50h
+— Instruction 4%

DO

Figure 9, Write Enable for Volatile Status Register Sequence Diagram and QPI Mode (right)

8.4 Read Status Register (RDSR) (05H or 35H)

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

CS# _\

01 2 3 4 5 6 7 8 9 10111213 1415

—UUUULUL UL
STy 05H or 35H [/ LN  L A
0] High-Z S7~8S0 or S15~88 out ¥y S7~S0 or S15~88 out

MSB MSB
Figure 10a, Read Status Register Instruction Sequence Diagram

Ics \ )

10s Switches from
Input to Output

05h or 35h

100

104

102

103

SR1orSR2 | SR1 or SR2
ouTt ouT

Figure 10b. Read Status Register Instruction (QPI Mode)
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8.5 Write Status Register (WRSR) (01H)

The Write Status Register (WRSR) command allows new values to be written to the Status Register.
Before it can be accepted, a Write Enable (WREN) command must previously have been executed.
After the Write Enable (WREN) command has been decoded and executed, the device sets the
Write Enable Latch (WEL).

The Write Status Register (WRSR) command has no effect on S1 and SO of the Status Register.
CS# must be driven high after the eighth or sixteen bit of the data byte has been latched in. If not,
the Write Status Register (WRSR) command is not executed. As soon as CS# is driven high, the
self-timed Write Status Register cycle (whose duration is tW) is initiated. While the Write Status
Register cycle is in progress, the Status Register may still be read to check the value of the BUSY
bit. The BUSY bit is 1 during the self-timed Write Status Register cycle, and is 0 when it is
completed. When the cycle is completed, the BUSY is reset.

The Write Status Register (WRSR) command allows the user to change the values of the Block
Protect (CMP, SEC, TB, BP2, BP1, BPO) bits, to define the size of the area that is to be treated as
read-only. The Write Status Register (WRSR) command also allows the user to set or reset the
Status Register Protect (SRP) bit in accordance with the Write Protect (WP#) signal. The Status
Register Protect (SRP) bit and Write Protect (WP#) signal allow the device to be put in the Hardware
Protected Mode. The Write Status Register (WRSR) command is not executed once the Hardware
Protected Mode is entered.

Mode 3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

— Instruction _>| — Status Register 1 In — | D Status Register 2 In — |

High - Z

Ics _\ /_

Mode 0

| Inslruclion‘ SR1 In ‘ SR2 In
| 0th 7| m

100

101

102

103

Figure 11b. Write Status Register Instruction (QPI Mode)

8.6 Write Status Register-2 (31H)

The Write Status Register-2instruction is to write only non-volatile Status Register-2bits (CMP, QE
and SRP1).

A Write Enable instruction must previously have been issued prior to setting Write Status Register
Instruction (Status Register bit WEL must equal 1). Once write is enabled, the instruction is entered
by driving /CS low, sending the instruction code, and then writing the status register data byte as
illustrated in figure 12.

Using Write Status Register-2(31h) instruction, software can individually access each one-byte
status registers via different instructions.
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Mode 3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Mode 0 ’ Instruction —_— | — Status Register 2 In _— ‘
o T B @ & 6 T O & & V////
MSB
High - Z

Figure 12a. Write Status Register-2 Instruction

Mode 0

Instruction,
31h

Figure 12b. Write Status Register-2 Instruction (QPI Mode)

8.7 Read Data (Read) (03h)

The Read Data instruction allows one more data bytes to be sequentially read from the memory.
The instruction is initiated by driving the CS# pin low and then shifting the instruction code “03h”
followed by a 24-bit address (A23-A0) into the DIO pin. The code and address bits are latched on
the rising edge of the CLK pin. After the address is received, the data byte of the addressed memory
location will be shifted out on the DO pin at the falling edge of CLK with most significant bit (MSB)
first. The address is automatically incremented to the next higher address after each byte of data is
shifted out allowing for a continuous stream of data. This means that the entire memory can be
accessed with a single instruction as long as the clock continues. The instruction is completed by
driving CS# high.

The Read Data instruction sequence is shown in figure 13. If a Read Data instruction is issued while
an Erase, Program or Write cycle is in process (BUSY=1) the instruction is ignored and will not have
any effects on the current cycle. The Read Data instruction allows clock rates from D.C. to a
maximum of fR (see AC Electrical Characteristics).

CS# =\

28 29 30 31 32 33 34 36 37 38 39
EplpNppNplainlglnlylyly B
|1— Instruction(O3H)—+— 24-Bit Address —’l

CLK

DIO TS0 /W. 2 X I X OX XXX XXX XX XX XXXX —
[¢——— Data Out 1 ———>«Data Out 2
High | d
o igh Impedance LTXEXEX X XXX _
*
*=MSB

Figure 13. Read Data Instruction Sequence Diagram

8.7 Fast Read (0Bh)
The Fast Read instruction is similar to the Read Data instruction except that it can operate at the
highest possible frequency of FR (see AC Electrical Characteristics). This is accomplished by adding

Version A
21



Zétta 25L.Q128

eight “dummy” clocks after the 24-bit address as shown in figure 14. The dummy clocks allow the
devices internal circuits additional time for setting up the initial address. During the dummy clocks
the data value on the DIO pin is a “don’t care”.

CSs# \ -
........ 0 1 2 3 4 5 7 8 9 10 28 29 30 31
CLK —_

It— Instruction(OBH)—'li— 24-Bit Address —'l
DI0 XXX\ XXX —
Do High Impedance _
CS#

32 33 34 35 36 37 39 40 41 42 43 44 45 46 47 48 4 1 1 53 54 55
e —  FAAAAAAAAAAAAAAAA AT
Dummy Clocks—>| |
bio _ 0096‘)900 XXX AKX AKX AKX KT XXX XXX XX XX XX

@————Data Out 1 | Data Out 1 ————>

bo - Z CEXEX A X 3XK 2 X 1XOXT7X6XEX4 X 3X2X1X0XT7
*

*
*=MSB

Figure 14a, Fast Read Instruction Sequence Diagram

Fast Read in QPI Mode

When QPI mode is enabled, the number of dummy clock is configured by the “Set Read Parameters
(COh)” instruction to accommodate wide range applications with different needs for either maximum
Fast Read frequency or minimum data access latency. Depending on the Read Parameter Bit
P[4]and P[5]setting, the number of dummy clocks can be configured as either 4, 6 or 8. The default
number of dummy clocks upon power up or after a Reset instruction is 4.(Please refer to figure 14b,
14c, 14d).

/ICS \

Mode 0

Instruction, ¢ I10s Switches from
0Bh 24 Bil Address - Input to Quiput

N—
|oﬂm_/_\201612840 4 X0 X4 X0 )Xe,
N—
|o1m_/_\211713951 5151512
N—
102 ZZZZ» 2Y18Y1aY10Ye Y2 o 2o X2 )6,
N—
|Ozm_/_\2319151173 XX,

A23-16 A15-8 A7 -0 Data Data
Out 1 Out 2

Figure 14b. Fast Read instruction (QPI Mode, 80MHz)
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Mode 0

Instruction,

—

102 ZZZZZN 22

A23 16 A15 -

24 Bit Address
16 A12 )X 8
17§13 8 9
18 X 14 X 10
19 2 15 X 11

—_——

Dummy

—
|0s Switches from
Input to Output
N—
0 4 0 X4
—
R—
1 5 1 X5
N—
N—
2 6 6
RN—
N—
3 7 3 X7
Data Data —
Out1 Out 2

Figure 14c. Fast Read instruction (QPI Mode, 108MHz)

=
Mode3 0 1 2 3 4 5 6 7 9 10 11 12 15 16 17 18 19
CLK :
Mode 0 | ] &=
o e einds — s fom
Dummy R—
100 20 X 16 X 12 8 4 0 4 0 4 0 4ZZ
N—
104 21 X 17 X 13 9 5 1 5 1 5 5
U—
N—
102 22X18 X 14 X 10 X 6 2 6 2 6 622
N—
103 23 X 19 X 15 X 11 7 3 7 3 7 3 _."R
Data ata —
A23 16 A15-8 AT -0 Out 1 out?2

Figure 14d. Fast Read instruction (QPI Mode, 133MHz)

8.8 Fast Read Dual Output (3Bh)
The Fast Read Dual Output (3Bh) instruction is similar to the standard Fast Read (0Bh) instruction
except that data is output on two pins, DO and DIO, instead of just DO. This allows data to be
transferred from the ZD25LQ128 at twice the rate of standard SPI devices. The Fast Read Dual
Output instruction is ideal for quickly downloading code from Flash to RAM upon power-up or for
applications that cache code-segments to RAM for execution.

Similar to the Fast Read instruction, the Fast Read Dual Output instruction can operate at the
highest possible frequency of FR (see AC Electrical Characteristics). This is accomplished by adding
eight “dummy” clocks after the 24-bit address as shown in figure 15. The dummy clocks allow the
device's internal circuits additional time for setting up the initial address. The input data during the
dummy clocks is “don’t care”. However, the DIO pin should be high-impedance prior to the falling
edge of the first data out clock.

23
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7 8 9 10 28 29 30 31
Iyt

|1— Instruction(SBH)—+— 24-Bit Address —>|

DIO T / S D <XTX KD —

*

High Impedance
DO g P _

CS# __

CLK

DIO —

DO —
* * * *
*=MSB <«— Data out 1 —»L— Data out 2 —J1— Data out 3 —14— Data out 4 —J *

Figure 15, Fast Read Dual Output Instruction Sequence Diagram

8.9 Fast Read Quad Output (6Bh)

The Fast Read Quad Output (6Bh) instruction is similar to the Fast Read Dual Output (3Bh)
instruction except that data is output on four pins, 100, 101, 102, and 103. The Fast Read Quad
Output Instruction allows data to be transferred from the ZD25LQ at four times the rate of standard
SPI devices. The Fast Read Quad Output instruction can operate at the highest possible frequency
of FR (see AC Electrical Characteristics). This is accomplished by adding eight “dummy” clocks after
the 24-bit address as shown in Figure 16. The dummy clocks allow the device's internal circuits
additional time for setting up the initial address. The input data during the dummy clocks is “don’t
care”. However, the 10 pins should be high-impedance prior to the falling edge of the first data out
clock.

Mode 3 0 1 2 3 4 5 ] 7 B 9 10 28 29 30 31

}-— Instruction (5Bh) —-}4— 24-Bit Address ——|
CED'GNIVARRNVANVARR © © OSE 0.0 .0 Ol
*

High Impedance

10, { |
High Impedance
10,
High Impedance
o, g p
* =MSB
ics
___3132333435353?3839404142434445464?
CLK

I-.— Dummy Clocks —-|‘/—§ :noﬁjﬂgjcprfm
0. 7D gle 00 0e0ea
o, High Impedance @@G
o, High Impedance GXE)G::
G

High Impedance ! | |
0, DEXDEXDEOE

Byte1 | Byte2 | Byte 3 | Byte 4

Figure 16, Fast Read Quad Output Instruction Sequence Diagram
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8.10 Fast Read Dual 1/O (BBh)

The Dual I/0O Fast Read command is similar to the Dual Output Fast Read command but with the
capability to input the 3-byte address (A23-0) and a “Continuous Read Mode” byte 2-bit per clock by
Sl and SO, each bit being latched in during the rising edge of SCLK, then the memory contents are
shifted out 2-bit per clock cycle from Sl and SO. The command 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 1/0 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/0O 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. A “Continuous Read
Mode” Reset command can be used to reset (M5-4) before issuing normal command.

Mode 3 0 i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 23

l«—— instruction (BBh) ——|  A23-16 i A15-8 i AT-0 i M7-0
w0y X/ N\ _/ @@ﬂ@@@@@@ﬁ@@ﬂﬂﬂ 0

1) = @@6@@09@660099 L
* ! ! i

* =MSB

ics
.23 024 25 % 27 28 28 30 3 32 3} M 3B 3/ I 3w W

CLK

10s switch from
~ Inputto Oulpm

i * 1 * i *
Byte 1 | Byte 2 ! Byte 3 | Byte 4

_Mode3 . 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 _
!
CLK ModeoIIIlIlllIllllllllllllllllllllll

A23-16 A15.8 A7-0 M7-0
oI | | | .
(10,) @@@Q@@@@GG@@BGG o

DO ===
10,) @@QEGGGBGBGGGGG ..
*

* = MSB

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

10s switch from
~ Input to Oulpul

: | | | B
d0) GBODGGBG@BOGGGGQ
. | . ,
| .

| Byte 1 Byte 2 Byte 3 ! Byte 4

Figure 18, Dual I/O Fast Read Sequence Diagram (M5-4 = (1, 0))
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8.11 Fast Read Quad 1/O (EBh)

The Fast Read Quad I/O (EBh) instruction is similar to the Fast Read Dual I/O (BBh) instruction
except that address and data bits are input and output through four pins 100, 101, 102 and 103 and
four Dummy clocks are required in SPI mode prior to the data output. The Quad I/O dramatically
reduces instruction overhead allowing faster random access for code execution (XIP) directly from
the Quad SPI. The Quad Enable bit (QE) of Status Register-2 must be set to enable the Fast Read
Quad /O Instruction.

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

The Fast Read Quad I/O instruction can further reduce instruction overhead through setting the
“Continuous Read Mode” bits (M7-0) after the input Address bits (A23-0), as shown in Figure 19.
The upper nibble of the (M7-4) controls the length of the next Fast Read Quad /O instruction
through the inclusion or exclusion of the first byte instruction code. The lower nibble bits of the (M3-0)
are don’t care (“X”). However, the IO pins should be high-impedance prior to the falling edge of the
first data out clock.

If the “Continuous Read Mode” bits M5-4 = (1, 0), then the next Fast Read Quad I/O instruction
(after /CS is raised and then lowered) does not require the EBh instruction code, as shown in Figure
20. This reduces the instruction sequence by eight clocks and allows the Read address to be
immediately entered after /CS is asserted low. If the “Continuous Read Mode” bits M5-4 do not
equal to (1, 0), the next instruction (after /CS is raised and then lowered) requires the first byte
instruction 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.

ics \ —
__E"_"E?E__ 0 1 2 3 4 5 [ 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 I
CLK ~ moden & .
|<— Instruction (EBh) —-| A2316 ! a8 | A70 M70 | Dummy | Dummy /_!.:nosuf‘gg‘;;;“ _
0, X/ EXEXEXE DE 00 00
i i i
D000 000 0/0e0 anie
! ! I
| ! 1 —_
o, B0 00 060E 0.0 .06 G
| ' | !
10, :3;116@73 73;7 3;7 :
! Byte 1 ; Byte 2 i Byte 3
Figure 19, Quad I/O Fast Read Sequence Diagram (M5-4 # (1, 0))
ICS \
{ p—
__Mode3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CLK  Moden ®
A2316 | A158 AT-0 M7-0 | D D s switeh fom
- - - . ummy | Dummy Input to Output
&~ | Inputto LIIpL.I —
0, DG 0.0.0.0
1
1
1 [E—
EXITXBEXE) i
1
: e
, D€ 00 06 G
1
‘ I
: —
1
Byte 1 Byte 2 i Byte 3
Figure 20, Quad I/O Fast Read Sequence Diagram (M5-4 = (1, 0))
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Quad I/0 Fast Read with “8/16/32/64-Byte Wrap Around” in Standard SPI mode

The Quad I/0 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 an8/16/32/64-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.

8.12 Quad 1/0 Word Fast Read (E7H)

The Quad I/O Word Fast Read command is similar to the Quad I/0 Fast Read command except that
the lowest address bit (AO) must equal 0 and only 2-dummy clock. The command sequence is
shown in followed Figure 21. The first byte addressed can be at any location. The address is
automatically incremented to the next higher address after each byte of data is shifted out. The
Quad Enable bit (QE) of Status Register (S9) must be set to enable for the Quad I/O Word Fast read
command.

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

The Quad I/0 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 1/0O 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 Figure 22. If the “Continuous Read Mode” bits (M5-4) do not equal to (1, 0), the
next command requires the first E7TH command code, thus returning to normal operation. A
“Continuous Read Mode” Reset command can be used to reset (M5-4) before issuing normal
command.

ICS N
| e
Mode 3 0 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15 16 17 18 19 20 21
CLK  modeo 1
; ! ! ! | 10s switch from
‘-— Instruction {E7h) —-| A23-16 % A15-8 i ATD i M7-0 Dummy ‘..-/_i’lnpmtoomput
| | ! | | f—
: EXEXED 000
} i i 3 } —
10, HNXITX1IX 9 5 1 5 1 5 5
i : i i | —_
i i i i i e
10 218 X 14 X 10X 6 2 G 2 6 i}
: XXX 0.0 00 G
| i : '\ —
10, 23X 19 X 15 % 11 7 3 T 3 T 3 7 3 7
; 0 i

i i Bte1 | Bye2 | Byle3

Figure 21, Quad I/O Word Fast Read Sequence Diagram (M5-47# (1, 0))
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) | 10s switch from
A Input to OLI.Itpul

DD D0 000 0.0 0.0 G

1
! |
10, ——XIX XXX XD G

Byte 1 Byte 2

Figure 22, Quad I/0 Word Fast Read Sequence Diagram (M5-4= (1, 0))

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

The Quad 1/0 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.

8.13 Set Burst with Wrap (77H)

The Set Burst with Wrap command is used in conjunction with “Quad 1/O Fast Read” and “Quad 1/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 = Send Set Burst with Wrap
command = Send 24 dummy bits =» Send 8 bits “Wrap bits” =» CS# goes high.

W4=0 W4=1 (default)
W6,W5
Wrap Around Wrap Length Wrap Around Wrap Length
0,0 Yes 8-byte No N/A
0,1 Yes 16-byte No N/A
1,0 Yes 32-byte No MN/A
1,1 Yes 64-byte MNo 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.
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o T\ /-

012 3 456 7 8 9101112131415

— ) TUUUT

¢ Command —» U
sioo) 777 7h 00 XX IN——
XX
XX

WP#(102)

S0(101)
OOOD—

WE-W4

HOLD=(103)

2588 5

Figure 23. Set Burst with Wrap Sequence Diagram

8.14 Page Program (PP) (02h)

The Page Program instruction allows up to 256 bytes of data to be programmed at previously
erased to all 1s (FFh) memory locations. A Write Enable instruction must be executed before the
device will accept the Page Program Instruction (Status Register bit WEL must equal 1). The
instruction is initiated by driving the CS# pin low then shifting the instruction code “02h” followed by
a 24-bit address (A23-A0) and at least one data byte, into the DIO pin. The CS# pin must be held
low for the entire length of the instruction while data is being sent to the device. The Page Program
instruction sequence is shown in figure 24.

If an entire 256 byte page is to be programmed, the last address byte (the 8 least significant address
bits) should be set to 0. If the last address byte is not zero, and the number of clocks exceed the
remaining page length, the addressing will wrap to the beginning of the page. In some cases, less
than 256 bytes (a partial page) can be programmed without having any effect on other bytes within
the same page. One condition to perform a partial page program is that the number of clocks can
not exceed the remaining page length. If more than 256 bytes are sent to the device the addressing
will wrap to the beginning of the page and overwrite previously sent data.

As with the write and erase instructions, the CS# pin must be driven high after the eighth bit of the
last byte has been latched. If this is not done the Page Program instruction will not be executed.
After CS# is driven high, the self-timed Page Program instruction will commence for a time duration
of tpp (See AC Characteristics). While the Page Program cycle is in progress, the Read Status
Register instruction may still be accessed for checking the status of the BUSY bit. The BUSY bit is a
1 during the Page Program cycle and becomes a 0 when the cycle is finished and the device is
ready to accept other instructions again. After the Page Program cycle has finished the Write Enable
Latch (WEL) bit in the Status Register is cleared to 0. The Page Program instruction will not be
executed if the addressed page is protected by the Block Protect (CMP, SEC, TB, BP2 - BPO0) bits
(see Status Register Memory Protection table).
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CS#t =\

28 29 3031 32 33 34 35 36 37 38 39

Ii— Instruction(OZH)—blﬂ— 24-Bit Address —»I<— Data Byte 1 —bl

DIo X\ /SN ABXED- XXX DX DKEXEXD XKD —_—
*
DO High Impedance
CS# __ —
N [l < 0 ©O ~ [ee] [}
555585585
40 41 41 43 44 45 47 48 49 50 51 52 53 54 55 S 8 & &8 & & & ..Mode3__
CLK __ |||||||||||||I|||||||||||||||||' ||||||||||||||| Mode0
| | |
Data Byte 2 Data Byte 3 d I Data Byte 256 =———
DI0 — <X XXX AKX XX AKX — <X XTHKD
* * *
0o _ High Impedance
*=MSB

Figure 24a, Page Program Instruction Sequence Diagram

CLK

100

104

102

10

Figure 24b. Page Program Instruction (QPI Mode)

8.15 Quad Input Page Program (33h)

The Quad Page Program instruction allows up to 256 bytes of data to be programmed at previously
erased (FFh) memory locations using four pins: 100, 101, 102, and 103. The Quad Page Program
can improve performance for PROM Programmer and applications that have slow clock speeds
<5MHz. Systems with faster clock speed will not realize much benefit for the Quad Page Program
instruction since the inherent page program time is much greater than the time it take to clock-in the
data.

To use Quad Page Program the Quad Enable in Status Register-2 must be set (QE=1). A Write
Enable instruction must be executed before the device will accept the Quad Page Program
instruction (Status Register-1, WEL=1). The instruction is initiated by driving the /CS pin low then
shifting the instruction code “33h” followed by a 24-bit address (A23-A0) and at least one data byte,
into the 10 pins. The /CS pin must be held low for the entire length of the instruction while data is
being sent to the device. All other functions of Quad Page Program are identical to standard Page
Program. The Quad Page Program instruction sequence is shown in Figure 25.
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-- | | | | |

B 0000000000000 aa
0.0 06060606060 60
R 0,000 06506006 0000 Gy

e 20960 00 abe®O 0600000
[ -

* [ " (-

Figure 25a, Quad Page Program Sequence Diagram

Mode 0 ;
‘”5‘;;;“0" <4——  24BitAddress ——p
100 20K16p12Xx8 X4 X0x4 X0 X4r0X4X0pH0—4K0
101 21 L 17 x 13 9 5 1 5 1 5 1 5 1 0 5 1
102 22X 18 ¥ 14 X 10 6 2 6 2 6 2 6 2 2 6 2
103 23319 F 15 X 11 7 3 7 3 7 3 7 3 2 7 3
Data Data Data Data
A23-16 Al5-8 AT-0 Byte 1 Byte 2 Byte 3 Byte 256

Figure 25b, Quad Page Program Sequence Diagram(QPI mode)

8.16 Sector Erase (SE) (20h)

The Sector Erase instruction sets all memory within a specified sector (4K-bytes) to the erased state
of all 1s (FFh). A Write Enable instruction must be executed before the device will accept the Sector
Erase Instruction (Status Register bit WEL must equal 1). The instruction is initiated by driving the
CS# pin low and shifting the instruction code “20h” followed a 24-bit sector address (A23-A0) (see
Figure 2). The Sector Erase instruction sequence is shown in figure 26.

The CS# pin must be driven high after the eighth bit of the last byte has been latched. If this is not
done the Sector Erase instruction will not be executed. After CS# is driven high, the self-timed
Sector Erase instruction will commence for a time duration of tSE (See AC Characteristics). While
the Sector Erase cycle is in progress, the Read Status Register instruction may still be accessed for
checking the status of the BUSY bit. The BUSY bit is a 1 during the Sector Erase cycle and
becomes a 0 when the cycle is finished and the device is ready to accept other instructions again.
After the Sector Erase cycle has finished the Write Enable Latch (WEL) bit in the Status Register is
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cleared to 0. The Sector Erase instruction will not be executed if the addressed page is protected by
the Block Protect (CMP, SEC, TB, BP2 - BPO) bits (see Status Register Memory Protection table).

CS# \ /

30 31 Mode3
i i [ L - Modeo
}47 Instruction(20H) :I: 24-Bit Address —b‘

DIO XX\ /\ A23X2D— <X X TKXXX

DO High Impedance

*=MSB

Figure 26a, Sector Erase Instruction Sequence Diagram

Figure 26b, Sector Erase Instruction Sequence Diagram(QPI Mode)

8.17 Block Erase (BE) (D8h) and Half Block Erase (52h)

The Block Erase instruction sets all memory within a specified block (64K-bytes) or half block (32K-
bytes) to the erased state of all 1s (FFh). A Write Enable instruction must be executed before the
device will accept the Block Erase Instruction (Status Register bit WEL must equal 1). The
instruction is initiated by driving the CS# pin low and shifting the instruction code “D8h” or “52h”
followed a 24-bit block address (A23-A0) (see Figure 2). The Block Erase instruction sequence is
shown in figure 27.

The CS# pin must be driven high after the eighth bit of the last byte has been latched. If this is not
done the Block Erase instruction will not be executed. After CS# is driven high, the self-timed Block
Erase instruction will commence for a time duration of tBE (See AC Characteristics). While the Block
Erase cycle is in progress, the Read Status Register instruction may still be accessed for checking
the status of the BUSY bit. The BUSY bit is a 1 during the Block Erase cycle and becomes a 0 when
the cycle is finished and the device is ready to accept other instructions again. After the Block Erase
cycle has finished the Write Enable Latch (WEL) bit in the Status Register is cleared to 0. The Block
Erase instruction will not be executed if the addressed page is protected by the Block Protect (CMP,
SEC, TB, BP2 - BPO) bits (see Status Register Memory Protection table).
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—

30 31 Mode3
f9| [ L | Modeo ”
}4— Instruction(D8/52H) 444— 24-Bit Address —»‘

DIo XN/ N \ AR23IXK2D— XX TAKXXX

High Impedance

DO
*=MSB

Figure 27a. Block Erase Instruction Sequence Diagram

Figure 27b. Block Erase Instruction Sequence Diagram(QPI Mode)

8.18 Chip Erase (CE) (C7h or 60h)

The Chip Erase instruction sets all memory within the device to the erased state of all 1s (FFh). A
Write Enable instruction must be executed before the device will accept the Chip Erase Instruction
(Status Register bit WEL must equal 1). The instruction is initiated by driving the CS# pin low and
shifting the instruction code “C7h” or “60h”. The Chip Erase instruction sequence is shown in figure
28.

The CS# pin must be driven high after the eighth bit has been latched. If this is not done the Chip
Erase instruction will not be executed. After CS# is driven high, the self-timed Chip Erase instruction
will commence for a time duration of tCE (See AC Characteristics). While the Chip Erase cycle is in
progress, the Read Status Register instruction may still be accessed to check the status of the
BUSY bit. The BUSY bit is a 1 during the Chip Erase cycle and becomes a 0 when finished and the
device is ready to accept other instructions again. After the Chip Erase cycle has finished the Write
Enable Latch (WEL) bit in the Status Register is cleared to 0. The Chip Erase instruction will not be
executed if any page is protected by the Block Protect (CMP, SEC, TB, BP2 - BPO0) bits (see Status
Register Memory Protection table).
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Mode 0 Instruction
E C7hor 60h
Instruction

Figure 28, Chip Erase Instruction Sequence Diagram and QPIl Mode(right)

8.19 Erase / Program Suspend (75h)

The Erase/Program Suspend instruction allows the system to interrupt a Sector Erase, Block Erase
operation or a Page Program, Quad Data Input Page Program, Quad Page Program operation.
Erase Suspend is valid only during the Sector or Block erase operation. The Write Status Register-
1(01h), Write Status Register-2 (31h) instruction and Erase instructions (20h, 52h, D8h, C7h, 60h)
are not allowed during Erase Suspend. During the Chip Erase operation, the Erase Suspend
instruction is ignored.

Program Suspend is valid only during the Page Program, Quad Data Input Page Program or Quad
Page Program operation. The Write Status Register-1(01h), Write Status Register-2 (31h) instruction
and Program instructions (02h and 33h) are not allowed during Program Suspend.

The Erase/Program Suspend instruction “75h” will be accepted by the device only if the SUS bit in
the Status Register equals to 0 and the BUSY bit equals to 1 while a Sector or Block Erase or a
Page Program operation is on-going. If the SUS bit equals to 1 or the BUSY bit equals to 0, the
Suspend instruction will be ignored by the device. A maximum of time of “tSUS” (See AC
Characteristics) is required to suspend the erase or program operation. After Erase/Program
Suspend, the SUS bit in the Status Register will be set from 0 to 1 immediately and The BUSY bit in
the Status Register will be cleared from 1 to 0 within “tSUS”. For a previously resumed
Erase/Program operation, it is also required that the Suspend instruction “75h” is not issued earlier
than a minimum of time of “tSUS” following the preceding Resume instruction “7Ah”.

Unexpected power off during the Erase/Program suspend state will reset the device and release the
suspend state. SUS bit in the Status Register will also reset to 0. The data within the page, sector or
block that was being suspended may become corrupted. It is recommended for the user to
implement system design techniques against the accidental power interruption and preserve data
integrity during erase/program suspend state.

Mode 0 i Instruction —p‘
o J1IIX 75h T T,
Figure 29a. Erase Suspend instruction
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H
Mode 0 Instruction

o I O
o T \_ AT
111 S

—
Accept Read or Program Instruction

Figure 29b. Erase Suspend instruction (QPI Mode)

8.20 Erase / Program Resume (7Ah)

The Erase/Program Resume instruction “7Ah” is to re-work the Sector or Block Erase operation or
the Page Program operation upon an Erase/Program Suspend. The Resume instruction “7Ah” will
be accepted by the device only if the SUS bit in the Status Register equals to1 and the BUSY bit
equals to 0. After issued, the SUS bit will be cleared from 1 to 0 immediately, the BUSY 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. If the SUS bit equals to 0 or the BUSY bit equals to 1, the
Resume instruction “7Ah” will be ignored by the device.

Resume instruction cannot be accepted if the previous Erase/Program Suspend operation was
interrupted by unexpected power off. It is also required that a subsequent Erase/Program Suspend
instruction not to be issued within a minimum of time of “tSUS” following a previous Resume
instruction.

/cs \ /

Instruction [ ‘

/) 7An X

Resume previously Suspended
Program or Erase

Figure 30a. Erase / Program Resume instruction

-
9}
1]

[|

H
Mode 0 Instruction

7Ah

o [T N\ A
o J1171Y L

o JI0Y N\
o [N R

Resume previously Suspended
Program or Erase

Figure 30b. Erase / Program Resume instruction(QPI Mode)
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8.19 Deep Power-down (DP) (B9h)

Although the standby current during normal operation is relatively low, standby current can be
further reduced with the Power-down instruction. The lower power consumption makes the Power-
down instruction especially useful for battery powered applications (See ICC1 and ICC2 in AC
Characteristics). The instruction is initiated by driving the CS# pin low and shifting the instruction
code “B9h” as shown in figure 31.

The CS# pin must be driven high after the eighth bit has been latched. If this is not done the Power-
down instruction will not be executed. After CS# is driven high, the power-down state will enter
within the time duration of tDP (See AC Characteristics). While in the power-down state only the
Release from Power-down / Device ID instruction, which restores the device to normal operation, will
be recognized. All other instructions are ignored. This includes the Read Status Register instruction,
which is always available during normal operation. Ignoring all but one instruction makes the Power
Down state a useful condition for securing maximum write protection. The device always powers-up
in the normal operation with the standby current of ICC1.

CS# \\ P4
Mogs __ _ o 1t 2 8 4 5 6 7 [T top s
CLK Mosep 1] Mode0
e———— Instruction(BOH) —— >
DI0 XXX N\ S XXX T XXX
DO High Impedance
Standard Current " |Power-down Current

Figure 31a, Deep Power-down Instruction Sequence Diagram

CLK

Mode O

Instruction

/17 QO 111/ A
11/ /A

>

L

Stand-by Current Power-down Current

Figure 31b, Deep Power-down Instruction Sequence Diagram (QPI Mode)

8.20 Release Power-down / Device ID (ABh)

The Release from Power-down / Device ID instruction is a multi-purpose instruction. It can be used
to release the device from the power-down state, obtain the devices electronic identification (ID)
number or do both.

When used only to release the device from the power-down state, the instruction is issued by driving
the CS# pin low, shifting the instruction code “ABh” and driving CS# high as shown in figure 32a.
After the time duration of tRES1 (See AC Characteristics) the device will resume normal operation
and other instructions will be 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 instruction is initiated
by driving the CS# pin low and shifting the instruction code “ABh” followed by 3-dummy bytes. The
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Device ID bits are then shifted out on the falling edge of CLK wi

th most significant bit (MSB) first as

shown in figure 32b. The Device ID value for the ZD25LQ128 is listed in Manufacturer and Device
Identification table. The Device ID can be read continuously. The instruction is completed by driving

CS# high.

When used to release the device from the power-down sta

instruction is the same as previously described, and shown in f

te and obtain the Device ID, the
igure 32c, 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 instructions will be accepted. If the

Release from Power-down / Device ID instruction is issued whil

e an Erase, Program or Write cycle

is in process (when BUSY equals 1) the instruction is ignored and will not have any effects on the

current cycle.

CS# — \ )

Mode3 0 1 2 3 4 5 6 7

CLK Zmeeo — T P1ILILILILLLC ModeQ

l«——— Instruction(ABH) 44

DO High Impedance

pio XXX N\ XXXXXXXXXX [ XXXXX

Power-down Current Stand-by Current
High Performance Current

Figure 32a, Release Power-down Instruction Sequence

+——— tRES1 ———»

CLK

Mode 0

Instruction

o N/ NI

T
LI
LT

=

Power-down Current

»
o8

Stand-by Current

Figure 32b, Release Power-down Instruction Sequence (QPI Mode)
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CLK

DO

CS# \

ModeQ.

}-— Instruction(ABH)—+— 3 Dummy Bytes —'{
DIO _ XX 23X22X2 1)

High Impedance

28 29 Qgi 31 32 33 34

2

37

X0 XX XX XXX XXXX

*

<«—— Device ID** ——>

CEXEX 44X 3IX2 X 1 X0 —

*=MSB

Power down Current
High Performance Mode C!

urrent

Stand-by
Current

Figure 32c, Release Power-down / Device ID Instruction Sequence Diagram

8.21 Read Manufacturer / Device ID (90h)
The Read Manufacturer/Device ID instruction is an alternative to the Release from Power-down
/Device ID instruction that provides both the JEDEC assigned manufacturer ID and the specific
device ID.

The Read Manufacturer/Device ID instruction is very similar to the Release from Power-down /
Device ID instruction. The instruction is initiated by driving the CS# pin low and shifting the
instruction code “90h” followed by a 24-bit address (A23-A0) of 000000h. After which, the
Manufacturer ID for Zetta Device (XXh) and the Device ID are shifted out on the falling edge of CLK
with most significant bit (MSB) first as shown in Figure 33. The Device ID values for the ZD25LQ128
are listed in Table 2. If the 24-bit address is initially set to 000001h the Device ID will be read first.

CS# _\

SCLK :L

012 3 456 78 910 28 29

_JuduL ..

.«—— Command

24-bit address ——

30 31

sl /// 90H
cs# -

SCLK

732 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

/11T

E
I~
S
I~

o LT

4

Device ID —

Manufacturer ID

SO - -K7XEX5XAX3IX2X1

MSB

0

4

9.0,9.00.000,

MSB

Figure 33a, Read Manufacturer / Device ID Diagram
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Mode 0

Instruction, 10s Switches from
90h Input to Output

o T
o 700

Manufacture! Device
ID - )

00horQ1h

Figure 33b, Read Manufacturer / Device ID Diagram (QPI Mode)

8.22 Read Identification (RDID) (9Fh)

For compatibility reasons, the ZD25LQ128 provides several instructions to electronically determine
the identity of the device. The Read JEDEC ID instruction is compatible with the JEDEC standard for
SPI compatible serial memories that was adopted in 2003.

The instruction is initiated by driving the CS# pin low and shifting the instruction code “9Fh”. The
JEDEC assigned Manufacturer ID byte for Zetta Device (XXh) and two Device ID bytes, Memory
Type (ID15-ID8) and Capacity (ID7-ID0) are then shifted out on the falling edge of CLK with most
significant bit (MSB) first as shown in figure 34. For memory type and capacity values refer to
Manufacturer and Device Identification table.
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CS# \

DO

Mode3 0 1 2 3 4 5 7 8 9 10 11 12 14 15
CLK _ModeQ ||||||||||||||||:|||||||||||i||||

XX XXXXXXXXXX ™ X

le—

Manufacturer ID —

High Impedance

7 XBX5E5X4 X3 X2 XIX0)

—

—

16 17 18 19 20 21 zﬁ 23 24 25 26 27 28 29 30 31 . Mode3
ModeO

XXX XXX+ XXXXXXX XXX XX

[ €= Memory Type ID15-ID8

——

Capacity ID7-IDO

KZ XK EXE X4 X3 X2 XX OXTZ AKX EX4X3X2 X1 X0

*

Figure 34a, Read JEDEC ID instruction Sequence Diagram

/ICS \

10s Switches from
Input to Qutput

100

104

102

103

ID

D

Figure 34b, Read JEDEC ID instruction Sequence Diagram (QPI Mode)

8.23 Enable QPI (38h)

The ZD25LQ128 support both Standard/Dual/Quad Serial Peripheral interface (SPI) and Quad
Peripheral Interface (QPI). However, SPI mode and QPI mode cannot be used at the same time.
Enable QPI instruction is the only way to 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 an Enable QPI instruction must be issued. If the Quad Enable (QE) bit is 0, the
Enable QPI instruction 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 and
Program/Erase Suspend status, and the Wrap Length setting will remain unchanged.
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Mode 0 %7 Instruction 4"
o 7K 38h X1

High - Z

Figure 35, Enable QPI instruction

8.24 Disable QPI (FFh)

By issuing Disable QPI (FFh) instruction, the device is reset SPI mode. When the device is switched
from QPI mode to SPI mode, the existing Write Enable Latch (WEL) and Program/Erase Suspend
status, and the Wrap Length setting will remain unchanged.

Figure 36. Disable QPI instruction for QPl mode
8.25 Burst Read with Wrap (0Ch)
The “Burst Read with Wrap (0OCh)” instruction provides an alternative way to perform the read
operation with “Wrap Around” in QPl mode. The instruction is similar to the “Fast Read (0Bh)”
instruction in QPI mode, except the addressing of the read operation will “Wrap Around” to the
beginning boundary of the “Wrap Length” once the ending boundary is reached.
The “Wrap Length” and the number of dummy of clocks can be configured by the “Set Read
Parameters (COh)” instruction.

H —
Mode 0 Instruction ¢ 24 Bit Address ; 10s Switches from
Dummy Input to Qutput ZZ
100 2016 R 12 X 8 4 0 4 0 4 0 421
N
104 21 17 L 13 £ 9 5 1 5 1 5 5
N—
N—
102 2218 X 14 X 10X 6 2 6 2 6 6ZZ
N—
103 23 X 19 X 15 X 11 7 3 7 3 7 3 7’ZZ
Data Data —
A23 16 A15-8 AT-0 out 1 out 2
Figure 37a. Burst Read with Wrap instruction (QPI Mode, 80MHz)
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Mode 0

Instruction 10s Switches from
—— | ——
0Ch Input to Qutput

Dummy R_

100 ZZZZZ}. 20Y1ieY12YeY4Yo o)X X Xe,
N—

104 ZZZZZ} 21 Y17Y 12 e Y5 Y sY1YsY Y5
N—
N—

|ozm_/_\ »Y1eYaYoYs Y2 D€ € 6 G
e

|Ozm_/_\ 3Y1eYisY11Y7Ys XXX,

Data Data
A23 -16 A15-8 AT-0 out 1 out2

Figure 37b. Burst Read with Wrap instruction (QPI Mode, 108MHz)

Instructio " 10s Switches from
L och;h «——  24BitAddress ——p Input;:oIOulput
Dummy N—
100 20 X 16 X 12 8 4 0 4 0 4 0 4R
N—
104 21 X 17 X 13 9 5 1 5 1 5ZZ
U—
102 22X18 Y 14 X 10 X 6 2 6 2 6 2 621
N—
103 23 X 19 X 15 X 11 7 3 7 3 7 3 722
Data Data —
A23-16 A15-8 A7-0 Out 1 Qut 2

Figure 37c. Burst Read with Wrap instruction (QPI Mode, 133MHz)

8.24 Set Read Parameters (COh)

In QPI mode, to accommodate a wide range of applications with different needs for either maximum
read frequency or minimum data access latency, “Set Read Parameters (COh)” instruction can be
used to configure the number of dummy clocks for “Fast Read (0Bh)”, “Fast Read Quad I/O (EBh)” &
“Burst Read with Wrap (0Ch)” instructions, and to configure the number of bytes of 