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Product Specification

1. Features

® 512Mbit SPI NOR Flash
= Totally 65536K bytes
= 256-byte Page Program

= 4KB Subsector/32KB Subsector/64KB Sector/Bulk

Erase
® Protocols Supported

= SPI :
& Standard : SCLK, CSt, SI, SO, WP#, HOLD#
€ Dual : SCLK, CS#, 100, 101, WP#, HOLD#
€ Quad : SCLK, CS#, 100, 101, 102, 103

= DPI : SCLK, CS#, 100, 101, WP#, HOLD#

= QPI : SCLK, CS#, 100, 101, 102, 103

= SPI/DPI/QPIL: DTR Read Mode
® Single Supply Voltage
= Full voltage range: 1.7~2.0V
® High Performance
= 120MHz maximum clock frequency
= Dual data throughput up to 240Mbit/s
= Quad data throughput up to 480Mbit/s
= DTR quad data throughput up to 720Mbit/s
= Page Program: 0.45ms typical
= 4KB Subsector Erase: 50ms typical
= 32KB Subsector Erase: 120ms typical
= 64KB Sector Erase: 150ms typical
= Bulk Erase: 240s typical

Software and Hardware Write Protection
= Write protection schemes

= Status registers protection

= Sector protection

= Password protection

= Main memory array protection
Advanced Security Features

= 512-byte Security Registers

= 128-bit Unique ID for each device
Temperature Range

= IT:From -40°C to +85°C

= AT:From -40°C to +105C

= UT: From -40C to+125C

Endurance of 100,000 Program/Erase Cycles
Data Retention of 20 Years

Industry Standard Packaging

= SOP8, SOP16

= DIPS8

= WSONS8

= TFBGA-24
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NM25LQ512A

2. General Description

The NM25LQ512A is a 512Mbit Serial Peripheral Interface (SPI) NOR Flash memory device which supports
standard SPI interface with Dual/Quad capabilities, DPI mode, QPI mode and DTR read modes.
The main array of the device can be viewed as a 64M-byte array of data bytes, which can be erased at a variety of

granularities, programmed in 256-byte pages and read for any number of bytes. Its chip pins include: SCLK, CS#,
SI (I00), SO (101), WP# (102), HOLD# (I03) and RESET#.

HOLD#/I03«

CSH#—»
SCLK—
SI/100<€>
SO/I01<€>»
WPH#/102<€>]

RESET#—

Control
Logic

»|

!

Column Decoder |

.| Address ‘_
|  Counter ” 5
3
.| High Voltage o8 = Memory
Generators 12 Array
3
x
[ OTP Area |
_ | /O Interface @
> Logic <«—»{256-byte Page Buiffer|

[Status Register|

Figure 1: NM25LQ512A SPI Flash Block Diagram

3. Pin Configuration

The NM25LQ512A device has the following pin configurations.
8-PIN SOP, 8-PIN DIP

Top View
cst []1®  8[ vCC
SO/I01 ] 2 7 1 HOLD#/103
WP#/102 [] 3 6 (1 SCLK
GND [] 4 5 [ SI/IO0
24-PIN TFBGA
Top View
NC vVCc WP# HOLD# NC  NC
e 218
NC GND NC syico NC  NC
NC SCLK CS# SOfiol NC  NC
®&C NC NC NC NC NC

8-PIN WSON, 8-PIN USON

Top View
cst |1 5] vee
SO/I01 [72x 2 7 (7] HOLD#/103
WP#/102 [Z723 6 <71 SCLK
GND [»4 5 <7 SI/IO0
16-PIN SOP
Top View
HOLD#/103 []1 @ 16— SCLK
vCC 2 151 SI/IO0
RESET# []3 141 NC
NC ] 4 131 NC
NC 5 121 NC
NC []6 111 NC
csy 17 10— GND
SO/I01 [ 8 9 [ WP#/102
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24-PIN T-PBGA 27-Ball XFWLBGA
Top View Top View
' 1 2 3 4 5 6 7 8 9 10
e Al {3
A DD ) B ) o o )
NC RFU RESET# RFU B LA
B SEEO RGOS ¢ RN
RFU SCLK  Vss Vec  RFU D ."-z‘. .:'-2‘. .:'-“'. .:'-“l.
C Ay O E
RFU CS# RFU WP#/102 RFU g P g
F {3 3 {
ol O OO 5O N
RFU SO/IO1 syioo HOLD# RpU G LA AN
e e O3 gl o
E Cdoy oy iy
RFU RFU RFU RFU RFU

4. Pin Description

Figure 2: Pin Map

The NM25LQ512A SPI Flash memory device operates with a single power supply of 1.8V typical.

Table 1: Pin Definitions

Signal Direction Description
CS# Input Chip Select, active low
SCLK Input Clock Input
SI/IO0 Input/Output | Serial Data Input in standard SPI;
I00 in Dual SPI, Quad SPI, DPI and QPI.
SO/101 Input/Output | Serial Data Output in standard SPI;
I01 in Dual SPI, Quad SPI, DPI and QPI.
WP#/102 Input/Output | Active low Write Protect in standard SPI;
102 in Quad SPI and QPI.
HOLD#/I03 | Input/Output | Active low Hold Input in standard SPI;
103 in Quad SPI and QPI.
RESET# Input Active low reset input that resets the device.
Ve - Power Supply
GND - GND

4.1. Chip Select (CS#)

The Chip Select (CS#) pin enables and disables device operations.

When CS# is high, the device is deselected and all data output pins are at high impedance state; the device is in

standby mode with standby level of power consumption if Write Status Register, program or erase operations

are absent.

When CS# is low, the device is selected, available for incoming commands.
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4.2. Clock Input (SCLK)

The clock input provides a reference of the synchronization of the SPI interface.

For STR commands, all inputs are latched on the rising edge of SCLK, while all data shifts out on its falling edge.
For DTR commands, inputs are latched on both rising and falling edges of SCLK, and data shifts out on both
edges as well.

4.3. Serial Input (SI/100)

Serial input is a unidirectional pin in Standard SPI mode, which is the input for all commands, address and data.
In Dual SPI, Quad SPI, DPI and QPI modes, SI functions as an bidirectional I00, which transfers command,
address and data information.

4.4. Serial Output (SO/I01)

SO is unidirectional in Standard SPI mode for the output of all internal status and data. In Dual SPI, Quad SPI,
DPI and QPI modes, SO functions as an bidirectional 101, which transfers command, address and data
information.

4.5. Write Protect (WP#/102)

The WP# Write Protect function is available only if device not in extend-SPI protocol with QOFR or QIOFR, or
QIO-SPI protocol. The WP# pin in conjunction with SRPO bit protect the Status Register from unwanted
modifications.

During the extended-SPI protocol with QOFR and QIOFR in-structure, and with QIO-SPI protocol, the WP#
function is disabled and this pin functions as a dedicated IO2 data pin, which transfers command, address and
data information.

4.6. HOLD (HOLD#/103)

The HOLD# function is available only if reset/hold bit of nonvolatile or enhanced volatile configuration register
are work. Driving the HOLD# pin low halts all serial communications of the device, without affecting any
ongoing Write, Program or Erase operations in progress. During hold state, all outputs are released to high
impedance, and SI and SCLK are ignored by the device. Deasserting CS# while HOLD# is low will reset the
internal logic of the device.

SCLK and HOLD# controls the entrance and exit of hold state. A falling edge of HOLD# during SCLK=0, or
falling edge of SCLK during HOLD#=0 brings the device into HOLD state; a rising edge of HOLD# while
SCLK=0, or falling edge of SCLK while HOLD#=1 brings the device out of HOLD state. The CS# should keep low
during HOLD state.

cst -\

HOLD# /

< »

HOLD state HOLD state

Figure 3: HOLD Condition
When the device is in Quad SPI or QPI mode, the HOLD# function is disabled and this pin functions as
dedicated IO3 data pin, which transfers command, address and data information.

4.7. Reset Input (RESET#)

During reset, all outputs of the device are tristated. Attempting to reset the device during Write, Program or
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Erase operations may result in data loss. After reset, the device returns to standby mode, and all volatile bits
return to the default value.

5. Interface Protocols

5.1. Standard SPI

The NM25LQ512A device supports standard SPI with a four-signal bus: CS#, SCLK, SI and SO. Both mode 0 and
mode 3 are supported. Input data is latched on the rising edge of SCLK and data shifts out on the falling edge of
SCLK.

In standard SPI mode, a command is communicated solely via SI pin and spans 8 SCLK cycles regardless of DTR

mode setting.
5.1.1. Dual SPI

The device features a number of Dual SPI operations; during these commands, SI and SO pins become 100 and
IO1. Data is transferred using IO0 and 101, doubling the throughput of Standard SPI mode.

5.1.2. Quad SPI

The device also features a number of Quad SPI operations; during these commands, SI, SO, WP# and HOLD#
become 100, 101, I02 and 103, respectively. Data is transferred using IO0 through 103, offering four times the
throughput of Standard SPI mode.

If Quad SPlis activated, it is strictly forbidden to tie WP# and HOLD# to power supply or GND to prevent signal
conflict which may damage the device permanently.

5.2. Dual Peripheral Interface (DPI)

The device supports Dual Peripheral Interface (DPI) operation mode which employs 100 and IO1 pins to
communicate command, address and data information. DPI mode is enabled or disabled by the DPIB
configuration bit.

In DPI mode, a command is communicated via IO0 and 101 pins and spans 4 SCLK cycles regardless of DTR
mode setting.

5.3. Quad Peripheral Interface (QPI)

The device also features Quad Peripheral Interface (QPI) operation mode which employs all four 10 (I00, 101,
102, I03) pins to communicate command, address and data information. QPI mode is enabled or disabled by the
QPIB configuration bit.

In QPI mode, a command is communicated via IO0, 101, I02 and IO3 pins and spans 2 SCLK cycles regardless
of DTR mode setting.

5.4. Single Transfer Rate (STR) and Double Transfer Rate (DTR)

The NM25LQ512A device features both Single Transfer Rate (STR) and Double Transfer Rate (DTR) modes.

In STR mode, the device samples input signal on SCLK rising edge and shifts out data on SCLK falling edge,
while DTR mode enables address and data to be latched into and out of the device on both rising and falling
edges of SCLK clock signal. DTR mode can further increase data throughput of the device.

6. Device Organization
The NM25LQ512A utilizes a variety of registers and memory array to store control information and user data.

6.1. Identification
The NM25LQ512A device has IDs and a unique ID that can be accessed by the user.
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The unique ID is 17 bytes long; it is unique to each device and is factory-set and read-only. The unique ID value
can be used in conjunction with user software methods to help prevent illegal copying or cloning of a system.
Table 2: Identification Definitions

Command Byte Description Value Read Command
Manufacture ID 1 Manufacture ID 94h 9Eh/9Fh, AFh
2 | Memory Type ID BBh 9Eh/9Fh, AFh
Device ID
3 Memory Capacity ID 20h 9Eh/9Fh, AFh
4 | Number of remaining ID bytes 10h 9Eh/9Fh, AFh
5 Extended device ID See Table 3. 9Eh/9Fh, AFh
Unique ID
6 | Device configuration information 00h 9Eh/9Fh, AFh
7:20 | Unique ID Code (UID) Customized data. 9Eh/9Fh, AFh

Table 3: Extended Device ID Definition

Bit Description
Bit 7 Reserved.
Bit 6 Device generation, 0 = 1st generation.
Bit 5 0 = Standard BP scheme.
1 = Alternate BP scheme.
Bit 4 Reserved
Bit 3 HOLD#/RESET#:
0=HOLD
1=RESET
Bit 2 Additional Hardware RESET#:
0 = Not available.
1 = Available.
Bit 1 Sector size:
Bit 0 00 = Uniform 64KB.
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6.2. 3-Byte and 4-Byte Address Modes

The device supports both 3-byte and 4-byte address modes: 3-byte address mode can access a memory space of
128Mb, while 4-byte address mode allows the user to access memory space beyond 128Mbit.

Address mode is determined by SEL128 bit, ADP bit, Enter 4-Byte Address Mode command, and Exit 4-Byte
Address Mode command.

SEL128 bit determines which 128Mbit segment to access for 3-byte address commands. ADP bit selects 3-byte or
4-byte mode; besides, when ADP is 1, the Extended Address Register allows the user to access memory space

beyond 128Mbit.

Power Up
Device Initialization =
Status Register Refresh S
T £
@ ©
o ADP=1 ADP=0 S
g o
= x
s ——,————————————— — = - |2
T | Enter 4-Byte Address (B7h) | g
3-Byte 4-Byte ||
- o
Addr Mode . Addr Mode (]
| Exit 4-Byte Address (E9h) |
e e J
Figure 4: ADP and Conversion between Address Modes
6.3. Main Array Organization
The address space distribution for the main memory array is given below.
Table 4: NM25LQ512A Memory Organization
. A 64KB Sector A 32KB A 4KB
A device has A page has —
has Subsector has Subsector has
1024 (1K) — — — — 64KB Sector
2 — — 32KB
2048 (2K)
Subsector
16384 (16K) 16 8 — — 4KB Subsector
262144 (256K) 256 128 16 — Pages
67108864 (64M) 65536 32768 4096 256 Bytes

All blocks or sectors of the memory are of uniform size; the address distribution of NM25LQ512A is offered

below.
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Table 5: NM25LQ512A Address Distribution

. . 64KB Sector 32KB Subsector 4KB Address Range
Chip Capacity
Subsector
512M bit 1023 2047 16383 03FF_F000h ~ 03FF_FFFFh
Or ------------
64M byte 16376 03FF_8000h ~ 03FF_8FFFh
2046 16375 03FF_7000h ~ 03FF_7FFFh
16368 03FF_0000h ~ 03FF_OFFFh
511 1023 8191 01FF_F000h ~ 01FF_FFFFh
8184 01FF_8000h ~ 01FF_8FFFh
1022 8183 01FF_7000h ~ 01FF_7FFFh
8176 01FF_0000h ~ 01FF_OFFFh
255 511 4095 00FF_F000h ~ O0OFF_FFFFh
4088 00FF_8000h ~ O0FF_8FFFh
510 4087 00FF_7000h ~ O0FF_7FFFh
4080 00FF_0000h ~ O0FF_OFFFh
1 3 31 0001_F00Oh ~ 0001_FFFFh
24 0001_8000h ~ 0001_8FFFh
2 23 0001_7000h ~ 0001_7FFFh
16 0001_0000h ~ 0001_OFFFh
0 1 15 0001_F00Oh ~ 0001_FFFFh
0000_8000h ~ 0000_8FFFh
0 7 0000_7000h ~ 0000_7FFFh
0 0000_0000h ~ 0000_OFFFh

6.4. State Table

At any given time, the device can only be in a specific state. In each certain state, some commands are accepted
by the device while others are not. The following table summarizes the operations allowed during each state of
the device.

Table 6: Operations Allowed in Each Device State
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Erase Suspend State
) Program or Erase
Operation Standby State State or Program Suspend Note
State
Read (memory) Yes No Yes 1
Read (status/flag
. Yes Yes Yes 6
status registers)
Program Yes No Yes/No 2
Erase (Subsector,
Yes No No 3
Sector, Bulk)
Write Yes No No 4
Write Yes No Yes
Suspend No Yes No
Notes:

1. Read Status Register and Read Flag Register commands are not included.

2. Program OTP command is not included.
Program operation on a sector other than the one in Erase suspension is allowed (Yes), otherwise it is not
allowed (No).

3. Applies to: 4KB/32KB Subsector Erase, 64KB Sector Erase operations.

4. Applies to: Write Status Register, Write Nonvolatile Configuration Register, Program OTP, Bulk Erase.

5. Applies to: Write Volatile Configuration Register, Write Enhanced Volatile Configuration Register, Write
Enable, Write Disable, Clear Flag Status Register, Write Extended Address Register, or Write Lock Register.

6. Applies to: Read Status Register, Read Flag Status Register.

7. Applies to: Program Suspend, Erase Suspend.

6.5. XIP Mode

Execute-In-Place (XIP) is a mode in which the random read access time is reduced by eliminating the command
byte overhead, and simply sending the address bytes enables the device to output read data to the host. The XIP
mode allows more flexibility in the application of the device.

6.5.1. Use Volatile Configuration Register to Activate/Terminate XIP Mode

After an application boots from SPI mode, it can switch to XIP mode by setting the XIP_EN bit of Volatile
Configuration Register to 0 and then assert the XIP confirmation bit to 0 for the next Fast Read command. After
the device is in XIP mode, subsequent commands will stay in the current SPI, DPI or QPI mode, and command
bytes are no longer required.

Setting XIP confirmation bit to 1 terminates XIP mode.

6.5.2. Use Nonvolatile Configuration Register to Activate/Terminate XIP Mode

If directly booting from XIP mode is required, the host can write the Nonvolatile Configuration Register's XIP2,
XIP1 and XIPO bits to put the device into expected XIP mode. After the device powers up again, the device
defaults to boot in XIP.

Setting XIP confirmation bit to 1 terminates XIP mode.
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Mode 3 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SCLK  Mode 0 : [IUUUUUUUUUUI—%—
tVSI (<100ps)
_____ {
VCC# NVCR check: Sr
XIP enabled
cs# T T T T T\ k&_
7
A[MIN]

10[3:1] C XXX XX D DourXBourXBovXBaurXDarX| —

AIMAX] | MSB

Dummy Cycles
Figure 5: Boot From XIP Mode
6.5.3. XIP Confirmation Bit

XIP confirmation bit is defined as the value of IO0 in the first dummy clock cycle of the Fast Read operation in
XIP mode. After XIP mode is enabled or disabled, this bit is used to activate or terminate XIP.
Table 7: XIP Confirmation Bit

Value Description
0 Activate XIP.
1 Terminate XIP.

7. Data Protection

As a nonvolatile memory device the NM25LQ512A may suffer from the compromise of data integrity in the
event of noise and other adverse system conditions. To improve the robustness of the device, certain methods are
adopted to protect the data from inadvertent Write, Program or Erase operations.

7.1. Write Protect Features

NM25LQ512A offers the following protection schemes.

(1) The device is reset when Vcc is below threshold.

(2) Write is disabled for a duration after device is power-up.

(3) Prior to Write, Program or Erase operations, a Write Enable (WREN) command is needed to set WEL bit to 1;
after these operations are complete, the WEL bit returns to 0.
This mechanism ensures that the memory content can be changed only after specific command sequence is
successfully completed.

(4) Software Protection Mode:
A combination of Sector Protection registers and bits define the protection scheme on the basis of sectors.
For details, see Section 7.3 Sector Protection.
Also, the TB, BP3, BP2, BP1 and BP0 bits can be used to define the address space in the main memory array
that is under protection. The protected area can only be read out; program or erase operations to protected
area are ignored. For details, see Section Table 13: NM25LQ512A Memory Protection Pattern.

(5) Hardware Protection Mode: WP# pin and SRPO0 bit protect Status Register bits from modifications.
For details, see Table 8.

(6) While in Deep Power-Down Mode, the device ignores all commands except Release from Deep
Power-Down Mode (ABh). This protects the device from all Write, Program or Erase commands.

7.2. Status Register Protection

SRPO bits in the Status Register and WP# pin provide protection for the Status Register itself.
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Table 8: Status Register Protection Scheme

SRPO | WP# Protection Scheme Description

Status Register is unlocked and can be written to after a Write

0 X Software Protected

Enable command which Sets WEL=1.(Default)
1 0 Hardware Protected Status Register is locked and cannot be written to.

Status Register is unlocked and can be written to after a Write
1 1 Hardware Unprotected

Enable command which Sets WEL=1.

7.3. Sector Protection

A combination of nonvolatile and volatile registers and bits allow sector and password protection to be
implemented on various levels, as is presented below.

Sector Protection Register
1514131211109 8 7 6 5 4 3 2 1 0

e fn ] [ Password |
Global Freeze Bit
Nonvolatile Lock Bits Volatile Lock Bits
1 »| Sector 1023 |« 1] (1 = Locked)
(0 =Locked) | 0 »| Sector 1022 |« 11](1 = Locked)
1 »| Sector 1021 |« 0
(0 =Locked) | O »| Sector 1020 |« 0
(0 = Locked) 0] » Sector3 |« 1] (1 = Locked)
1 > Sector 2 < 0
1 > Sector 1 < 0
(0 =Locked) | O » Sector0 |« 1] (1 = Locked)

Figure 6: Sector and Password Protection
7.3.1. Sector Protection Register

The Sector Protection Register has 16 bits, and only bits 2 and 1 are active. This register is nonvolatile and one
time programmable (OTP).
Table 9: Sector Protection Register

Bit Name Description Volatility

15:3 | Reserved 1 = Default. —

2 Password Protection Lock | 0 = Password protection is permanently enabled, and | Nonvolatile OTP
the 64-bit password cannot be read or modified.
1 =Password protection is disabled. (Default)

1 Sector Protection Lock 0 = Nonvolatile lock bits can be modified. In this case, | Nonvolatile OTP
bit 2 must be set to 1.

1 = Nonvolatile lock bits can be modified. In this case,
bit 2 can be 0 or 1. (Default).

0 Reserved 1 = Default. —
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The sector protection register is written by 2Ch and read by 2Dh commands. Write operation is permanent and
irreversible. Once written from 1 to 0, it cannot be written back to 1. PL/SL is exclusive that only one can be set to
0. If you write PL/SL 2’b00 will be set 2’b01. The password must program before Password Protection Lock bit is
set to 0 otherwise you will get a confused password. When Password Protection Lock bit is set to 0, the global
freeze bit will become 0 after reset and you can’t write nonvolatile lock bits registers. You should send corrected
password to unlock password protection that set global freeze bit to 1. Whether Sector Protection Lock bit is set
to 0 or 1, it enables write nonvolatile lock bits registers.

7.3.2. Global Freeze Bit

The Global Freeze Bit is used to protect the contents of Nonvolatile Lock Bits.
Table 10: Global Freeze Bit Register

Bit Name Description Volatility
7:1 | Reserved 0 = Default. —
0 | Global Freeze Bit 0 = Nonvolatile lock bits are protected against Program or | Volatile

Erase operations.
1 = Nonvolatile lock bits can be modified by Program or

Erase operations. (Default)

This register is written by A6h and read by A7h commands.

When password protection is disabled, the Write Global Freeze Bit A6h command can change this bit from 1 to 0,
or from 0 to 1. When password protection is enabled, the A6h command can only change this bit from 1 to 0, but
not the reverse; in such case, in order to change the Global Freeze Bit from 0 to 1, an Unlock Password 2%h
command together with the expected 64-bit password is needed.

7.3.3. Nonvolatile Lock Bits

The device has 1024 Nonvolatile Lock Bits, each corresponding to a specific sector of the main memory array.
Table 11: Nonvolatile Lock Bits

Bit Name Description Volatility
1023 | Nonvolatile | 0=Enable lock; protects Sector 1023 from Program or Erase operations. | Nonvolatile
Lock Bit 1 = Disable lock; protection of Sector 1023 is disabled.
1022 | Nonvolatile | 0=Enable lock; protects Sector 1022 from Program or Erase operations. | Nonvolatile
Lock Bit 1 = Disable lock; protection of Sector 1022 is disabled.
1 Nonvolatile | 0=Enable lock; protects Sector 1 from Program or Erase operations. Nonvolatile
Lock Bit 1 = Disable lock; protection of Sector 1 is disabled.
0 Nonvolatile | 0=Enable lock; protects Sector 0 from Program or Erase operations. Nonvolatile
Lock Bit 1 = Disable lock; protection of Sector 0 is disabled.

These bits are read, written and erased by E2h, E3h and E4h commands, respectively. A Write operation sets a
specific bit to 0, while an Erase operation simultaneously clears all Nonvolatile Lock Bits to 1.

7.3.4. Volatile Lock Bit Register

The device has 1054 Volatile Lock Bit Registers, each corresponding to a specific sector of the main memory
array.
The first and last sectors will have volatile protections at the 4KB subsector level. Each 4KB subsector in these
sectors can be individually locked by volatile lock bits setting. All volatile lock bit registers share one Sector Lock
Down bit.

Table 12: Volatile Lock Bit Registers

Register | Bit Name Description Volatility
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Programmed or Erased.
1 = Enable write lock; Sector 0 is protected against Program
or Erase operations.

1053 7:2 | Reserved Reserved bits are 0. —
1 Sector Lock Down | 0 = Disable lock-down (default); bits [1] and [0] can be Volatile
written to 1.
1 = Enable lock-down; bits [1] and [0] are protected against
write operations until power-down or reset.
0 Sector Write Lock | 0= Disable write lock (default); Sector 1053 can be Volatile
Programmed or Erased.
1 = Enable write lock; Sector 1053 is protected against
Program or Erase operations.
0 72 | Reserved Reserved bits are 0. —
Sector Lock Down | 0 = Disable lock-down (default); bits [1] and [0] can be Volatile
written to 1.
1 = Enable lock-down; bits [1] and [0] are protected against
write operations until power-down or reset.
0 Sector Write Lock | 0 = Disable write lock (default); Sector 0 can be Volatile

These bits are read by ESh/E1h, and written by E8h/EOh commands.

7.4. Password Protection

The device has an internal password that is read, written and unlocked by 27h, 28h and 29h commands,

respectively.

In the NM25LQ512A device, the Sector Protection Register is used to enable or disable password protection

mechanism, and such mechanism is used to prevent the Global Freeze Bit from unauthorized modifications.

The host may set and verify the password using 28h and 27h commands, respectively. If the password is set and

password protection is enabled, then an Unlock Password 29h command together with the expected 64-bit

password can reset the Global Freeze Bit to 1.

When Password Protection is enabled:

Write Global Freeze

Write Password Read Password Bit (A6h) sets Global Read Global
(28h) (27h) Freeze Bitto O Freeze Bit (A7h)
Password »| Global Freeze Bit
Unlock Password (29h) sets

When Password Protection is disabled:

Global Freeze Bitto 1

Write Global Freeze
Bit (A6h) sets Global Read Global
Freeze Bitto O or 1 Freeze Bit (A7h)

Global Freeze Bit

Figure 7: Password Protection and Global Freeze Bit

7.5. Main Memory Array Protection

A combination of Status Register bits define the area space of the memory array that is protected from program

Product Specification

23 https://neumem.com/




1.8V Serial Flash Memory NM25LQ512A

and erase operations. A program operation targeted at a page address that is under protection is not executed.
For erase operations, if any address location within the designated target area is protected, then the command is
not executed.

Table 13: NM25LQ512A Memory Protection Pattern

Status Register Bits Memory Space in Protection

B BP3 | BP2 BP1 BPO Address Density
X 0 0 0 0 NONE NONE
0 0 0 0 1 03FF_0000h ~ 03FF_FFFFh 64KByte
0 0 0 1 0 03FE_0000h ~ 03FF_FFFFh 128KByte
0 0 0 1 1 03FC_0000h ~ 03FF_FFFFh 256KByte
0 0 1 0 0 03F8_0000h ~ 03FF_FFFFh 512KByte
0 0 1 0 1 03F0_0000h ~ 03FF_FFFFh 1MByte
0 0 1 1 0 03E0_0000h ~ O3FF_FFFFh 2MByte
0 0 1 1 1 03C0_0000h ~ 03FF_FFFFh 4MByte
0 1 0 0 0 0380_0000h ~ O3FF_FFFFh 8MByte
0 1 0 0 1 0300_0000h ~ O3FF_FFFFh 16MByte
0 1 0 1 0 0200_0000h ~ O3FF_FFFFh 32MByte
1 0 0 0 1 0000_0000h ~ 0000_FFFFh 64KByte
1 0 0 1 0 0000_0000h ~ 0001_FFFFh 128KByte
1 0 0 1 1 0000_0000h ~ 0003_FFFFh 256KByte
1 0 1 0 0 0000_0000h ~ 0007_FFFFh 512KByte
1 0 1 0 1 0000_0000h ~ 000F_FFFFh 1MByte
1 0 1 1 0 0000_0000h ~ 001F_FFFFh 2MByte
1 0 1 1 1 0000_0000h ~ 003F_FFFFh 4MByte
1 1 0 0 0 0000_0000h ~ 007F_FFFFh 8MByte
1 1 0 0 1 0000_0000h ~ O0FF_FFFFh 16MByte
1 1 0 1 0 0000_0000h ~ 01FF_FFFFh 32MByte
X 1 1 X X 0000_0000h ~ 03FF_FFFFh 64MByte
X 1 0 1 1 0000_0000h ~ 03FF_FFFFh 64MByte

8. Device Registers

8.1. Status Register

Table 14: Status Register

Bit Name Description Volatility R/W
7 | SRPO Status register protect 0. Nonvolatile Writable
6 |TB Top/bottom protect. Nonvolatile Writable
5 | BP3 Block protect bit. Nonvolatile Writable
4 | BP2 Block protect bit. Nonvolatile Writable
3 | BP1 Block protect bit. Nonvolatile Writable
2 | BPO Block protect bit. Nonvolatile Writable
1 | WEL Write enable latch. Volatile Read only
0 | WIP Write in process. Volatile Read only

The Status Register is read by 05h and written by 01h commands.
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8.1.1. SRPO Bit

Status Register Protect Bit (SRP0) and WP# pin determine the protection scheme of Status Register.
0 = Enabled(Default)
1 =Disabled

For details, see Table 8: Status Register Protection Scheme.

8.1.2. TB Bit

Top/Bottom Protect bit determines whether the memory protection mechanism starts from the Top or Bottom
address of the memory array.

0 = Top (Default)

1 =Bottom
TB bit and Block Protect bits (BP3 through BP0) together determine the exact protection scheme of the main
memory array. For details, see Table 13: NM25LQ512A Memory Protection Pattern.

8.1.3. BP3, BP2, BP1, BPO Bits

BP3 through BP0 are Block Protect bits. They specify the protected memory space in the main memory array,
default value is 4'b0.
For details, see Table 13: NM25LQ512A Memory Protection Pattern.

8.1.4. WEL Bit
Write Enable Latch Bit(WEL) indicates whether the device is ready to accept an incoming Write, Program or

Erase command:
0 = Clear (Default)
1="Set
This bit is reset by:
(1) Power up;
(3) Write Disable (WRDI, 04h) command;
(2) Completion of Write, Program or Erase operations;
(4) Software Reset (66h+99h) command.

8.1.5. WIP Bit

Write In Progress Bit(WIP) indicates whether a Write, Program or Erase operation is in progress.
0 = Device is Ready (Default)
1 =Device is Busy in Write, Program or Erase operation.

8.2. Flag Status Register

Table 15: Flag Status Register

Bit Name Description Volatility R/W
7 | RY/BY# | Program or Erase Ready/Busy# Status Bit. Volatile Read only
6 | SUS1 Erase Suspend Status. Volatile Read only
5 | EE Erase Error Bit. Volatile Read only
4 | PE Program Error Bit. Volatile Read only
3 | Reserved | Reserved. — —

2 | SUS2 Program Suspend Status. Volatile Read only
1 | PTE Protection Error bit. Volatile Read only
0 | ADS Current Address Mode. Volatile Read only

The Flag Status Register is read by 70h command. This register is read only and cannot be written. The power-up
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default value of this register is 80h.
8.2.1. RY/BY# Bit

The RY/BY# bit indicates the status of a Program or Erase operation, signifying whether anyone of the following
operations is in progress: Write Status Register, Write Nonvolatile Configuration Register, Program, Erase.

0 =Busy

1 = Ready(default)

8.2.2. SUS2, SUS1 Bits

SUS2: Program Suspend Bit indicates whether a Program operation is in suspension. The bit is set to 1 by 75h
command, cleared to 0 by 7Ah or 66h+9%9h commands, or by powering up the device.

0 = The device is not in Program suspension.

1 = Program suspension in progress.
SUSI: Erase Suspend Bit indicates whether an Erase operation is in suspension. The bit is set to 1 by 75h
command, cleared to 0 by 7Ah or 66h+99h commands, or by powering up the device.

0 = The device is not in Erase suspension.

1 = Erase suspension in progress.

8.2.3. EE Bit

Erase Error Bit(EE) is a read only bit that is set to 1 when an erase failure occurs, or when the user attempts to
erase a protected address or OTP area.
This bit is cleared by Clear Flag Status Register (50h) command, new successful erase command or reset.

0 = Clear.
1 = Failure or protection error.
8.2.4. PE Bit

Program Error Bit(PE) is a read only bit that is set to 1 when a program failure occurs, or when the user attempts
to program a protected address or OTP area.
This bit is cleared by Clear Flag Status Register (50h) command, new successful program command or reset.

0 = Clear.
1 = Failure or protection error.
8.2.5. PTE Bit

The Protection Error Bit (PTE) is asserted when a Program or Erase operation is attempted on a protected area,
or when a Program operation is attempted on a locked OTP space.
This bit is cleared by Clear Flag Status Register (50h) command.

0 = Clear
1 = Failure or protection error
8.2.6. ADS Bit

Address Status bit is a read only bit that indicates the address mode.
0 = The device is in 3-byte address mode (default).
1 =The device is in 4-byte address mode.

8.3. Extended Address Register

In 3-byte address mode, the A[23:0] address provided in a command sequence can access a memory space of
only 128Mbit. However, it is possible to access the full address range of the device in 3-byte address mode with
Extended Address Register, which provides the higher address bits A[25:24] and allows the user to access
address space beyond 128Mbit in 3-byte address mode.

Table 16: Extended Address Register
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Bit Name Description Volatility R/W
7 AJ[31] Reserved. — —
6 AJ[30] Reserved. — —
5 A[29] Reserved. — —
4 A[28] Reserved. — —
3 A[27] Reserved. — —
2 A[26] Reserved. — —
1 A[25] Address bit. Volatile Writable
0 A[24] Address bit. Volatile Writable

The Extended Address Register is read by C8h and written by C5h commands.

A

Address: 03FF_FFFFh
128Mbit A[25:24] = 11

Address: 0300_0000h

Address: 02FF_FFFFh

[ =

| 128Mbit A[25:24] = 10
512Mbit Address: 0200_0000h
Address —
Space Address: 01FF_FFFFh
128Mbit A[25:24] = 01
Address: 0100_0000h
Address: 00FF_FFFFh
128Mbit A[25:24] = 00

Address: 0000_0000h

l¢
«

Figure 8: Address Space Segments

8.4. OTP Area Security Register

The 512-byte OTP Area Security Registers of the device can be individually read, programmed using 4Bh, 42h

commands. The host may use Security Registers to store security or other important information separately from
the main memory array.

The OTP area Security Registers can be individually protected by OTP programmable LB bit. Once a LB bit is set

to 0, the corresponding Security Register becomes permanently locked and all program operations are ignored.

Table 17: Security Register Address Distribution
Security Register | Address Bits 23-16 | Address Bits 15-12 | Address Bits 11-8 Address Bits 7-0
Security Register | X, X, X, X, X, X, X, X X, X, X, X X, X, X, A8 A7, A6, ..., A1, A0

Notes:
1. The address bits "X" are don't care.

8.5. SFDP Register

The NM25LQ512A features a 256-byte Serial Flash Discovery Parameter (SFDP) register. It provides a means to
interrogate flash device characteristics and make appropriate adjustments while accessing the device.
The concept of SFDP Register definitions is similar to the JEDEC JESD216 standard (April 2011).

8.5.1. SFDP Header Information

Table 18: Signature and Parameter Identification Data Values
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Description Comment Addr' | Bits? | Data® | Data*
SFDP Signature 00h | [07:00] | 53h 53h
0lh | [15:08] | 46h 46h
02h | [23:16] | 44h 44h
03h | [31:24] | 50h 50h
SFDP Minor Revision Number Start from 00h 04h | [07:00] | 06h 06h
SFDP Major Revision Number Start from 01h 05h | [15:08] | 01h 01h
Number of Parameters Headers Start from 00h 06h | [23:16] | O1h 01h

Unused

Contains 0xFFh and can never

07h 31:24 FFh FFh
be changed [ ]
ID number (JEDEC) 00h: A JEDEC specified header 08h | [07:00] | OOh 00h
Parameter Table Minor Revision Number | Start from 0x00h 09h | [15:08] | 06h 06h
Parameter Table Major Revision Number | Start from 0x01h 0Ah | [23:16] | Ol1h 01h
Parameter Table Length (in double word) | Number of DWORDs in the
OBh | [31:24] | 10h 10h
Parameter table
Parameter Table Pointer (PTP) First address of JEDEC Flash 0Ch | [07:00] | 30h 30h
Parameter table ODh | [15:08] | OOh 00h
OEh | [23:16] | 00h 00h
Unused Contains 0xFFh and can never
OFh | [31:24] | FFh | FFh

be changed.

ID Number (NeuMem Manufacturer ID)

Indicates NeuMem
manufacturer ID

10h | [07:00] | 94h | 94h

Parameter Table Minor Revision Number | Start from 0x00h 11h | [15:08] | OOh 00h
Parameter Table Major Revision Number | Start from 0x01h 12h | [23:16] | O1h 01h
Parameter Table Length (in double word) | Number of DWORDs in the

Parameter table

13h |[31:24] | 02h | 03h

Parameter Table Pointer (PTP)

First address of NeuMem Flash
Parameter table

14h | [07:00] | 8Oh | 60h

15h | [15:08] | 00h | OOh

16h | [23:16] | 00h | 0Oh

Unused Contains 0xFFh and can never
17h | [31:24] | FFh | FFh
be changed
Notes:
1. The "Addr" column indicates the byte address in SFDP area.
2. The "Bits" column is the bit range of the specified data within a 32-bit-word which comprises four
consecutive 8-bit bytes.
3. This column is the data expressed in binary (with suffix "b") or hexadecimal (with suffix "h").
4. This column is the data in hexadecimal, as is indicated by the suffix "h".
8.5.2. Parameter Table (0)
Table 19: Parameter Table (0): JEDEC Flash Parameter Tables
Description Comment Addr Bits Data | Data
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Block/Sector Erase Size 00: Reserved;
01: 4KB Erase;
[01:00] | O1b
10: Reserved;
11: do not support 4KB erase
Write Granularity 0: 1Byte, (02] b
1: 64Byte or larger
Write Enable Instruction Required for | 0: Nonvolatile status bit (03] b
Writing to Volatile Status Register 1: Volatile status bit 30h E5h
Write Enable Opcode Select for | 0: Use 50h Opcode;
Writing to Volatile Status Registers 1: Use 06h Opcode.
Note: If target flash status [04] Ob
register is Nonvolatile, then bits
3 and 4 must be set to 00b.
Unused Contains 111b and can never be
[07:05] | 111b
changed
4KB Erase Opcode 31h [15:08] 20h 20h
(1-1-2) Fast Read 0=Not supported (16] b
1=Supported
Number of Address Bytes used in | 00: 3-Byte only;
addressing flash array 01: 3- or 4-Byte; (18171 | o1b
10: 4-Byte only;
11: Reserved
Double Transfer Rate (DTR) clocking 0=Not supported [19] b
1=Supported 32h FBh
(1-2-2) Fast Read 0=Not supported [20] b
1=Supported
(1-4-4) Fast Read 0=Not supported 1] b
1=Supported
(1-1-4) Fast Read 0=Not supported 22] b
1=Supported
Unused — [23] 1b
Unused — 33h | [31:24] | FFh FFh
Flash Memory Density 37h:
[31:00] 1FFF_FFFFh
34h
(1-4-4) Fast Read Number of Wait | 0_0000b: Wait states (dummy [04:00] 0_1000
states clocks) not supported 38h ' b 29h
(1-4-4) Fast Read Number of Mode Bits | 000b: Mode Bits not supported [07:05] | 001b
(1-4-4) Fast Read Opcode 39h | [15:08] | EBh EBh
(1-1-4) Fast Read Number of Wait | 0_0000b: Wait states (Dummy 2016] 0_0111
states Clocks) not supported 3Ah i b 27h
(1-1-4) Fast Read Number of Mode Bits | 000b: Mode Bits not supported [23:21] | 001b
(1-1-4) Fast Read Opcode 3Bh | [31:24] | 6Bh 6Bh
(1-1-2) Fast Read Number of Wait | 0_0000b: Wait states (Dummy 0_0111
3Ch | [04:00] 27h
states Clocks) not supported b
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(1-1-2) Fast Read Number of Mode Bits | 000b: Mode Bits not supported [07:05] | 001b
(1-1-2) Fast Read Opcode 3Dh | [15:08] | 3Bh 3Bh
(1-2-2) Fast Read Number of Wait | 0_0000b: Wait states (Dummy 2016] 0_0111
states Clocks) not supported 3Eh b 27h
(1-2-2) Fast Read Number of Mode Bits | 000b: Mode Bits not supported [23:21] | 001b
(1-2-2) Fast Read Opcode 3Fh | [31:24] | BBh BBh
2-2-2) Fast Read 0: Not supported
( ) 1: Suppoi}e)d 100] 1b
Unused — [03:01] | 111b
(4-4-4) Fast Read 0: Not supported 40h Frh
1: Supported [04] 1b
Unused — [07:05] | 111b
Unused — 43h: [31.08] FF_FF | FF_FF
41h FFh FFh
Unused — 45h:
4 [15:00] | FFFFh | FFFFh
(2-2-2) Fast Read Number of Wait | 0_0000b: Wait states (Dummy [20:16] 0_0111
states Clocks) not supported 46h b 27h
(2-2-2) Fast Read Number of Mode Bits | 000b: Mode Bits not supported [23:21] | 001b
(2-2-2) Fast Read Opcode 47h | [31:24] | BBh BBh
Unused — 4%h:
48h [15:00] | FFFFh | FFFFh
(4-4-4) Fast Read Number of Wait | 0_0000b: Wait states (Dummy 2016] 0_1001
states Clocks) not supported 4Ah b 29h
(4-4-4) Fast Read Number of Mode Bits | 000b: Mode Bits not supported [23:21] | 001b
(4-4-4) Fast Read Opcode 4Bh | [31:24] | EBh EBh
Sector Type 1 Size 0x00b: Sector type doesn’t exist 4Ch | [07:00] | 0Ch 0Ch
N: sector/block size = 2"N bytes
Sector Type 1 erase Opcode 4Dh | [15:08] | 20h 20h
Sector Type 2 Size 0x00b: Sector type doesn’t exist sEn | [2316] | 10m 10h
N: sector/block size = 2"N bytes
Sector Type 2 erase Opcode 4Fh | [31:24] | D8h D8h
Sector Type 3 Size 0x00b: Sector typ.e doesn’t exist 50h | [07:00] | OFh OFh
N: sector/block size = 2”N bytes
Sector Type 3 erase Opcode 51h | [15:08] | 52h 52h
Sector Type 4 Size 0x00b: Sector typé doesn’t exist soh | [23:16] | 00k 00h
N: sector/block size = 2N bytes
Sector Type 4 erase Opcode 53h | [31:24] | 0Oh 00h
8.5.3. Parameter Table (1)
Table 20: Parameter Table (1): NeuMem Flash Parameter Tables
Description Comment Addr Bits Data | Data
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Vce Supply Maximum Voltage 2000h=2.000V 61h:
2700h=2.700V 60h. 15:00 2000h | 2000h
3600h=3.600V [15:00]

Vec Supply Minimum Voltage 1650h=1.650V
2250h=2.250V 63h:
2350h=2.350V 62h | [31:16]
2700h=2.700V

1650 1650

HW Reseti# pin 0 = Not supported
1 =Supported
HW Hold# pin 0 = Not supported
1 =Supported

[00] 1b

[01] 1b

Deep Power Down Mode 0 = Not supported [02] 1b
1 =Supported

Software Reset 0 = Not supported
[03] 1b
1 =Supported

65h:
Software Reset Opcode (Reset Enable 66h should be F99Fh
) 64h | [11:04] | 9%h
issued before Reset Opcode)

Program Suspend/Resume 0 = Not supported

12 1b
1 =Supported [12]
Erase Suspend/Resume 0 = Not supported [13] b
1 =Supported
Unused — [14] 1b
Wrap-Around Read mode 0 = Not supported
[15] 1b
1 =Supported
Wrap-Around Read mode Opcode 66h | [23:16] | 77h 77h
Wrap-Around Read data length 08h: Support 8B wrap-around
read
16h: 8B & 16B 67h | [31:24] | 64h 64h
32h: 8B & 16B & 32B
64h: 8B & 16B & 32B & 64B
Individual block lock 0 = Not supported
[00] Ob
1 =Supported
Individual block lock bit | 0 = Volatile [01] ob
(Volatile/Nonvolatile) 1 = Nonvolatile
Individual block lock Opcode [09:02] | FFh
Individual block lock Volatile protect | 0 = Protect [10] ob
bit default protect status 1 = Unprotect 6Bh: EBEFC
Secured OTP 0 = Not supported 68h h
[11] 1b
1 =Supported
Read Lock 0 = Not supported [12] b
1 =Supported
Permanent Lock 0 = Not supported (13] b
1= Supported
Unused — [15:14] 11b
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Unused — [31:16] | FFFFh | FFFFh

9. Internal Configuration Register

9.1. Internal Configuration Register and Device Behavior

The NM25LQ512A device has an internal configuration register that define the memory configuration. This
register is invisible to the user; rather, it is determined by internal volatile and nonvolatile configuration registers.
The user can indirectly change internal configuration register value in the following ways:

1. The user uses the Write Nonvolatile Configuration Register command to modify the contents of the
nonvolatile register. Afterwards, at power up or after a reset, information from nonvolatile configuration
register is loaded into internal configuration register, thus changing the power-up default configuration.

2. The user uses the Write Volatile Configuration Register or Write Enhanced Volatile Configuration Register
commands to modify the contents of these volatile registers. After these Write commands are finished, the
information in these volatile configuration registers are immediately loaded into internal configuration
register, thus changing the configuration while the device is operation.

Write Nonvolatile Configuration Write Volatile Configuration Write Enhanced Volatile
Register command Register command Configuration Register
l l comiland
Nonvolatile Volatile Enhanced Volatile
Configuration Register Configuration Register Configuration Register
Nonvolatile register to Volatile register to Internal Register
Internal Register download download immediately after Write
at power-up or after reset. command completes.
Y Y Y

Internal Configuration Register

v

Device Behavior

Figure 9: Internal Configuration Register and Device Behavior

9.2. Nonvolatile Configuration Register

Table 21: Nonvolatile Configuration Register

Bit Name Description Volatility R/W
15 | DC3 Number of dummy clock cycles. Nonvolatile. | Writable.
14 | DC2 Number of dummy clock cycles. Nonvolatile. | Writable.
13 | DC1 Number of dummy clock cycles. Nonvolatile. | Writable.
12 | DCO Number of dummy clock cycles. Nonvolatile. | Writable.
11 | XIP2 XIP mode at power-on reset. Nonvolatile. | Writable.
10 | XIP1 XIP mode at power-on reset. Nonvolatile. | Writable.
9 | XIPO XIP mode at power-on reset. Nonvolatile. | Writable.
8 | Reserved. | Reserved. Nonvolatile. | Writable.
7 | DRV1 Output drive strength. Nonvolatile. | Writable.
6 | DRVO Output drive strength. Nonvolatile. | Writable.
Product Specification 32 https://neumem.com/




1.8V Serial Flash Memory NM25LQ512A

5 | DTRB Double Transfer Rate (DTR) protocol. Nonvolatile. Writable.
4 | HOLDRST | Reset/hold. Nonvolatile. Writable.
3 | QPIB Quad Peripheral Interface (QPI) protocol. Nonvolatile. Writable.
2 | DPIB Dual Peripheral Interface (DPI) protocol. Nonvolatile. | Writable.
1 | SEL128 128Mb segment. Nonvolatile. | Writable.
0 | ADP Address Powerup bit. Nonvolatile. | Writable.

This register is read by B5h and written by Blh commands.
9.2.1. DC3, DC2, DC1, DCO Bits

These bits specify the number of dummy clock cycles after all Fast Read commands.
0000 = Identical to 1111
0001 = Identical to 1111
0010 = Identical to 1111
0011 =3 dummy clock cycles

1101 = 13 dummy clock cycles
1110 = 14 dummy clock cycles
1111 = Default

9.2.2. XIP2, XIP1, XIPO Bits

These bits specify the XIP mode of the device. They takes effect after device is power-up.
000 = XIP: Fast read
001 = XIP: Dual output fast read
010 = XIP: Dual Input/Output fast read
011 = XIP: Quad output fast read
100 = XIP: Quad Input/Output fast read
101 = Reserved
110 = Reserved
111 = Disabled (Default)

9.2.3. DRV1, DRVO Bits

DRV1 and DRVO Bits determine the drive strength of output buffers in read operations.
DRV1, DRVO = 00: 100%
DRV1, DRVO =01: 75%
DRV1, DRVO = 10: 50%
DRV1, DRVO = 11: 25%(Default)

9.2.4. DTRB Bit

The DTRB bit enables the device to operate in Double Transfer Rate protocol. After DTR bit is set to 0, all
subsequent commands are in DTR mode.

0 = Enabled

1 = Disabled (Default)

9.2.5. HOLDRST Bit

The HOLDRST bit enables or disables the HOLD# or RESET# functions on IO3 pin.
0 = Disabled
1 = Enabled(Default)
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9.2.6. QPIB Bit

The QPIB bit selects whether the device works in Quad Peripheral Interface (QPI) mode.
0 = Enabled
1 = Disabled (Default)

9.2.7. DPIB Bit

The DPIB bit selects whether the device works in Dual Peripheral Interface (DPI) mode.
0 = Enabled
1 = Disabled (Default)

9.2.8. SEL128 Bit

The 512Mbit memory space of a NM25LQ512A device can be further divided into four 128Mbit segments. The
SEL128 bit selects the power-up default segment to access for 3-byte address commands.

0 = Highest 128Mb segment

1 =Lowest 128Mb segment (Default)

9.2.9. ADP Bit

Address Powerup bit specifies the initial address mode upon device power up or after reset.
0 = 4-byte address mode after power up.
1 =3-byte address mode after power up (Default).

9.3. Volatile Configuration Register

Table 22: Volatile Configuration Register

Bit Name Description Volatility R/W
7 | DC3 Number of dummy clock cycles. Volatile. Writable.
6 | DC2 Number of dummy clock cycles. Volatile. Writable.
5 | DC1 Number of dummy clock cycles. Volatile. Writable.
4 | DCO Number of dummy clock cycles. Volatile. Writable.
3 | XIP_EN XIP mode. Volatile. Writable.
2 | Reserved. | Reserved. Volatile. Writable.
1 | WRAP1 Wrap control bit. Volatile. Writable.
0 | WRAPO Wrap control bit. Volatile. Writable.

This register is read by 85h and written by 81h commands.
9.3.1. DC3, DC2, DC1, DCO Bits

See 9.2.1 DC3, DC2, DC1, DCO Bits.

9.3.2. XIP_EN Bit

This bit enables or disables the XIP function of the device.
0 = Enabled
1 = Disabled (Default)

9.3.3. WRAP1, WRAPO Bits

The Wrap Bits specify the wrap around mode of read operations. For N-byte wrap mode, the read operation is
limited within an N-byte address boundary, starting from the 3-byte address specified by the command
sequence.

00 = 16-byte boundary aligned

01 = 32-byte boundary aligned
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10 = 64-byte boundary aligned
11 = Continuous (Default)

Address wrapping pattern is detailed in Table 23 through Table 25:

Table 23: Address

Wrapping Pattern for 16-Byte Wrap

Starting Address Bits [3:0] Wrapping Pattern
0 0-1-2- ...... -15-0-1- ......
1 1-2- ... -15-0-1-2- ......
15 15-0-1-2-3- ...... -15-0-1- ......

Table 24: Address

Wrapping Pattern for 32-Byte Wrap

Starting Address Bits [4:0] Wrapping Pattern
0 0-1-2- ...... -31-0-1- ......
1 1-2- ... -31-0-1-2- ......
15 15-16-17- ...... -31-0-1- ......
31 31-0-1-2-3- ...... -31-0-1- ......

Table 25: Address

Wrapping Pattern for 64-Byte Wrap

Starting Address Bits [5:0]

Wrapping Pattern

0 0-1-2- ...... -63-0-1- ......

1 1-2- ... -63-0-1-2- ......
1 51617 301 .
31 :’3.;-.32-33- ...... -63-0-1-......
63 63—0-1— ...... -63-0-1-......

9.4. Enhanced Volatile Configuration Register

Table 26: Enhanced Volatile Configuration Register

Bit Name Description Volatility R/W

7 | QPIB Quad Peripheral Interface (QPI) protocol. Volatile. Writable.
6 | DPIB Duad Peripheral Interface (DPI) protocol. Volatile. Writable.
5 | DTRB Double Transfer Rate (DTR) protocol. Volatile. Writable.
4 | HOLDRST | Reset/hold. Volatile. Writable.
3 | Reserved. | Reserved. — —
2 | DRV1 Output drive strength. Volatile. Writable.
1 | DRVO Output drive strength. Volatile. Writable.
0 | Reserved. | Reserved. - —

This register is read by 65h and written by 61h commands.
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See 9.2 Nonwvolatile Configuration Register for detailed description of these bits.

9.5. Supported Clock Frequencies

The highest clock frequency that the device supports is dependent on the number of dummy clock cycles, as is

shown below:

Table 27: Clock Frequency and Number of Dummy Clock Cycles-STR for IT and AT part

Number of FAST READ DUAL OUTPUT | DUAL I/O FAST | QUAD OUTPUT | QUAD I/O FAST
Dummy Clock FAST READ READ FAST READ READ
Cycles
0 Default Default Default Default Default
1 Default Default Default Default Default
2 Default Default Default Default Default
3 129 106 86 Default Default
4 146 115 97 97 69
5 162 125 106 106 78
6 166 134 115 115 86
7 166 143 125 125 97
8 166 152 134 134 106
9 166 162 143 143 115
10 166 166 152 152 125
11 166 166 162 162 134
12 166 166 166 166 143
13 166 166 166 166 156
14 166 166 166 166 166
Table 28: Clock Frequency and Number of Dummy Clock Cycles-STR for UT part
Number of FAST READ DUAL OUTPUT | DUAL I/O FAST | QUAD OUTPUT | QUAD I/O FAST
Dummy Clock FAST READ READ FAST READ READ
Cycles
0 Default Default Default Default Default
1 Default Default Default Default Default
2 Default Default Default Default Default
3 129 106 86 Default Default
4 146 115 97 97 69
5 162 125 106 106 78
6 166 134 115 115 86
7 166 143 125 125 97
8 166 152 134 133 106
9 166 162 143 133 115
10 166 166 152 133 125
11 166 166 162 133 133
12 166 166 166 133 133
13 166 166 166 133 133
14 166 166 166 133 133
Table 29: Clock Frequency and Number of Dummy Clock Cycles-DTR for IT and AT part
Number of FAST READ DUAL OUTPUT | DUAL I/O FAST | QUAD OUTPUT | QUAD I/O FAST
Dummy Clock FAST READ READ FAST READ READ
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Cycles

0 Default Default Default Default Default

1 Default Default Default Default Default

2 Default Default Default Default Default

3 82 68 59 Default Default

4 90 76 65 65 49

5 90 83 75 75 58

6 90 90 83 83 68

7 90 90 90 90 78

8 90 90 90 90 85

9 90 90 90 90 90

10 90 90 90 90 90

11 90 90 90 90 90

12 90 20 90 90 90

13 90 20 90 90 90

14 90 90 90 90 90

Table 30: Clock Frequency and Number of Dummy Clock Cycles-DTR for UT part
Number of FAST READ DUAL OUTPUT | DUAL I/O FAST | QUAD OUTPUT | QUAD I/O FAST
Dummy Clock FAST READ READ FAST READ READ
Cycles

0 Default Default Default Default Default

1 Default Default Default Default Default

2 Default Default Default Default Default

3 82 68 59 Default Default

4 90 76 65 65 49

5 90 83 75 75 58

6 90 920 83 80 68

7 90 920 90 80 78

8 90 920 90 80 80

9 90 90 90 80 80

10 90 90 90 80 80

11 90 90 90 80 80

12 90 90 90 80 80

13 90 90 90 80 80

14 90 90 90 80 80

10. Command Definitions

All commands, addresses and data are shifted in and out of the device, beginning with the MSB of the command

byte.

Every command sequence starts with a one-byte command code. Depending on the operation, the command

byte might be followed by address bytes, data bytes, dummy bytes, or their combination. CS# must be driven

high after the last bit of the command sequence is completed.
Read-related commands (Read, Fast Read, Read Register, Read Device ID) shifts out data from the device. CS#
can be driven high after any bit of the output data sequence.

For other commands including Page Program, Subsector Erase, Sector Erase, Bulk Erase, Write Status Register,
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Write Enable, Write Disable or Deep Power-Down, CS# must be driven high exactly at a byte boundary;
otherwise if CS# is driven high at any time when the input byte is not a full byte, the command is ignored and
WEL will not be reset.
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10.1. Command Summary

Standard SPI, DPI and QPI interface protocols use 1, 2 and 4 pins to communicate command code, respectively. The number of pins that carry address and data

information is dependent on the protocol and specific command. This table uses "X-X-X" format to specify the number of device pins used in transferring

command, address and data information, for example:

command - address - data = 1-1-2 or 4-4-4, etc.

Table 31: Command Definitions

Command-Address-Data
Dummy Clock Cycles
Command Code Pattern Address Data Notes
Standard Bytes | Standard Bytes
Spl DPI QPI Spl DPI QPI
Software RESET
Reset Enable 66h 1-0-0 2-0-0 4-0-0 ——
Reset Memory 9%h 1-0-0 2-0-0 4-0-0 ——
READ ID
Read ID 9Eh/9Fh 1-0-1 —— —— 0 0 —— —— 1to 20 ——
Multiple IO Read ID AFh 1-0-1 2-0-2 4-0-4 1to 20 ——
Read Serial Flash Discovery Parameter 5Ah 1-1-1 2-2-2 4-4-4 3 8 8 8 1toee 1
READ MEMORY
Read 03h 1-1-1 —— —— 3(4) 0 —— —— 1to oo 2
Fast Read 0Bh 1-1-1 2-2-2 4-4-4 3(4) 8 10 1to oo 2,3
Dual Output Fast Read 3Bh 1-1-2 2-2-2 —— 3(4) 8 —— 1too 2,3
Dual Input/Output Fast Read BBh 1-2-2 2-2-2 —— 3(4) 8 —— 1toee 2,3
Quad Output Fast Read 6Bh 1-1-4 —— 4-4-4 3(4) 8 —— 10 1toe 2,3
Quad Input/Output Fast Read EBh 1-4-4 —— 4-4-4 3(4) 10 —— 10 1toee 2,3
DTR Fast Read 0Dh 1-1-1 2-2-2 4-4-4 3(4) 6 8 1to oo 2,3
DTR Dual Output Fast Read 3Dh 1-1-2 2-2-2 —— 3(4) 6 6 —— 1toeo 2,3
DTR Dual Input/Output Fast Read BDh 1-2-2 2-2-2 —— 3(4) —— 1toee 2,3
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DTR Quad Output Fast Read 6Dh 1-1-4 —— 4-4-4 3(4) 6 —— 8 1toee 2,3
DTR Quad Input/Output Fast Read EDh 1-4-4 —— 4-4-4 3(4) —— 1to oo 2,3
Quad Input/Output Word Read E7h 1-4-4 —— 4-4-4 3(4) 4 —— 4 1toee 2
READ MEMORY with 4-Byte Address

4-Byte Read 13h 1-1-1 —— —— 4 0 —— —— 1toee 3
4-Byte Fast Read 0Ch 1-1-1 2-2-2 4-4-4 4 8 8 10 1tooee 3
4-Byte Dual Output Fast Read 3Ch 1-1-2 2-2-2 —— 4 8 —— 1toee 3
4-Byte Dual Input/Output Fast Read BCh 1-2-2 2-2-2 —— 4 8 8 —— 1to oo 3
4-Byte Quad Output Fast Read 6Ch 1-1-4 —— 4-4-4 4 8 —— 10 1to e 3
4-Byte Quad Input/Output Fast Read ECh 1-4-4 —— 4-4-4 4 10 —— 10 1toe 3
4-Byte DTR Fast Read OEh 1-1-1 2-2-2 4-4-4 4 6 8 1toee 3
4-Byte DTR Dual Input/Output Fast Read BEh 1-2-2 2-2-2 —— 4 6 6 —— 1toe 3
4-Byte DTR Quad Input/Output Fast EEh 1-4-4 —— 4-4-4 4 —— 8 1toe 3
Read

WRITE Control

Write Enable 06h 1-0-0 2-0-0 4-0-0 0 0 0 ——
Write Disable 04h 1-0-0 2-0-0 4-0-0 0 0 0 0 ——
READ REGISTER

Read Status Register 05h 1-0-1 2-0-2 4-0-4 0 0 0 0 1toee ——
Read Flag Status Register 70h 1-0-1 2-0-2 4-0-4 0 0 0 0 1toee ——
Read Nonvolatile Configuration Register B5h 1-0-1 2-0-2 4-0-4 0 0 0 0 2t0 e ——
Read Volatile Configuration Register 85h 1-0-1 2-0-2 4-0-4 0 0 0 0 1toee ——
Read Enhanced Volatile Configuration 65h 1-0-1 2-0-2 4-0-4 0 0 0 0 1toee ——
Register

Read Extended Address Register C8h 1-0-1 2-0-2 4-0-4 0 0 0 0 1to oo ——
WRITE REGISTER

Write Status Register 01h 1-0-1 2-0-2 4-0-4 0 0 0 0 1

Write Nonvolatile Configuration Register Blh 1-0-1 2-0-2 4-0-4 0 0 2
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Write Volatile Configuration Register 81h 1-0-1 2-0-2 4-0-4 0 0 0 0 1

Write Enhanced Volatile Configuration 61h 1-0-1 2-0-2 4-0-4 1

Register

Write Extended Address Register C5h 1-0-1 2-0-2 4-0-4 0 0 0 0 1 4
CLEAR FLAG STATUS REGISTER

Clear Flag Status Register 50h 1-0-0 2-0-0 4-0-0 0 0 0 0 0 ——
PROGRAM

Page Program 02h 1-1-1 2-2-2 4-4-4 3(4) 0 0 1 to 256 4
Dual Input Fast Program A2h 1-1-2 2-2-2 —— 3(4) 0 —— 1 to 256 2,4
Extended Dual Input Fast Program D2h 1-2-2 2-2-2 —— 3(4) 0 —— 1 to 256 2,4
Quad Input Fast Program 32h 1-1-4 —— 4-4-4 3(4) 0 —— 1 to 256 2,4
Extended Quad Input Fast Program 38h 1-4-4 —— 4-4-4 3(4) 0 —— 1 to 256 2,4
PROGRAM with 4-Byte Address

4-Byte Page Program 12h 1-1-1 2-2-2 4-4-4 0 0 0 1 to 256

4-Byte Quad Input Fast Program 34h 1-1-4 —— 4-4-4 —— 1 to 256

4-Byte Quad Input Extended Fast 3Eh 1-4-4 —— 4-4-4 0 —— 0 1 to 256
Program

ERASE

32KB Subsector Erase 52h 1-1-0 2-2-0 4-4-0 3(4) 0 0 0 0 2,4
4KB Subsector Erase 20h 1-1-0 2-2-0 4-4-0 3(4) 0 0 0 0 2,4
64KB Sector Erase D8h 1-1-0 2-2-0 4-4-0 3(4) 0 0 0 0 2,4
Bulk Erase C7h/60h 1-0-0 2-0-0 4-0-0 0 0 0 0 0 4
ERASE with 4-Byte Address

4-Byte Sector Erase DCh 1-1-0 2-2-0 4-4-0 0 0 0 0

4-Byte 4KB Subsector Erase 21h 1-1-0 2-2-0 4-4-0

4-Byte 32KB Subsector Erase 5Ch 1-1-0 2-2-0 4-4-0 0 0 0 0
SUSPEND/RESUME

Program/Erase Suspend 75h 1-0-0 2-0-0 4-0-0 0 0 0 0 0 ——

Product Specification

41

https://neumem.com/




1.8V Serial Flash Memory NM25LQ512A

Program/Erase Resume 7Ah 1-0-0 2-0-0 4-0-0 0 0 0 0 0
OTP Operations

Read OTP Array 4Bh 1-1-1 2-2-2 4-4-4 3(4) 8 8 10 1 to 64
Program OTP Array 42h 1-1-1 2-2-2 4-4-4 3(4) 0 0 0 1 to 64
4-BYTE ADDRESS MODE

Enter 4-Byte Address Mode B7h 1-0-0 2-0-0 4-0-0 0 0 0 0 0
Exit 4-Byte Address Mode ESh 1-0-0 2-0-0 4-0-0

QPI PROTOCOL

Enter Quad Input/Output Mode 35h 1-0-0 2-0-0 4-0-0

Reset Quad Input/Output Mode F5h 1-0-0 2-0-0 4-0-0

Deep Power-Down

Enter Deep Power Down BSh 1-0-0 2-0-0 4-0-0

Release From Deep Power Down ABh 1-0-0 2-0-0 4-0-0 0 0 0

ADVANCED SECTOR PROTECTION

Read Sector Protection 2Dh 1-0-1 2-0-2 4-0-4 0 0 0 0 1toee
Program Sector Protection 2Ch 1-0-1 2-0-2 4-0-4 0 0 0 0 2
Read Volatile Lock Bits E8h 1-1-1 2-2-2 4-4-4 3(4) 0 0 0 1to oo
Write Volatile Lock Bits E5h 1-1-1 2-2-2 4-4-4 3(4) 0 0 0 1
Read Nonvolatile Lock Bits E2h 1-1-1 2-2-2 4-4-4 4 0 0 0 1toe
Write Nonvolatile Lock Bits E3h 1-1-0 2-2-0 4-4-0 4 0 0 0 0
Erase Nonvolatile Lock Bits E4h 1-0-0 2-0-0 4-0-0 0 0 0 0 0
Read Global Freeze Bit A7h 1-0-1 —— —— 0 0 0 0 1toee
Write Global Freeze Bit A6h 1-0-0 2-0-0 4-0-0 0 0 0 0 0
Read Password 27h 1-0-1 —— —— 0 0 0 0 1to oo
Write Password 28h 1-0-1 2-0-2 4-0-4 0 0 0 0 8
Unlock Password 29h 1-0-1 2-0-2 4-0-4 0 0 0 0 8
ADVANCED SECTOR PROTECTION

with 4-Byte Address
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4-Byte Read Volatile Lock Bits EOh 1-1-1 2-2-2 4-4-4 0 1toee
4-Byte Write Volatile Lock Bits Elh 1-1-1 2-2-2 4-4-4 1
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Notes:

1. The Read Serial Flash Discovery Parameter command only accepts 3-byte address no matter whether the
device is in 3-byte or 4-byte address mode.

2. Commands with "Address Bytes" column being "3(4)" require 3 or 4 bytes of address if the device is in
3-byte address mode or 4-byte address mode, respectively.

3. The number of dummy clock cycles is selectable via nonvolatile and volatile configuration registers.

4. The Write Enable command is required before these operations.

10.2. Software Reset Operations

10.2.1. Reset Enable (66h) and Reset Memory (99h)

The Reset commands aborts all on-going internal operations, and brings the device back to its default power-on
state. All volatile settings are lost, including:
WEL, WIP;
Flag Status Register;
Extended Address Regiseter;
Volatile Configuration Register;
Enhanced Volatile Configuration Register.
To perform software reset operation on the device, the command sequence is as follows:
Drive CS# low --> Send in 66h command byte --> Drive CS# high --> A minimum time duration of tSHSL2 is
required --> Drive CS# low --> Send in 99h command byte --> Drive CS# high --> A minimum time duration
of tSHSL3 is required --> The device is ready to accept upcoming commands.
Data corruption may occur if Reset command is used to interrupt an ongoing or suspended Write, Program or
Erase operation. To prevent this, it is recommended to check WIP, SUS2 and SUSI bits before issuing this

command.

CS# \

SCLK  Mode0 !

Command Command
SI / * 66h jf / / * 99h jﬂ /

High-Z
SO &

Figure 10: Reset Enable (66h) and Reset Memory (99h) Command Sequence
The above timing diagram presents the 66h and 99h commands in standard SPI protocol. Other protocols are
also supported:
For DPI protocol, the command bytes are communicated on IO0 and IO1 pins;
for QPI protocol, the command bytes are communicated on 100, I01, IO2 and 103 pins;
for standard SPI protocol in DTR mode, the command bytes are transferred on SI pin on both edges of SCLK;
for DPI protocol in DTR mode, the command bytes are transferred on I00 and IO1 pins on both edges of SCLK;
for QPI protocol in DTR mode, the command bytes are transferred on 100, IO1, IO2 and IO3 pins on both edges
of SCLK.

10.3. Read ID Operations

10.3.1. Read ID (9Eh/9Fh) and Multiple IO Read ID (AFh)

These commands output device ID information. For ID definitions, see Section 6.1 Identification. An RDID
command during Write, Program or Erase cycle is ignored.
The command sequence is:
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Drive CS# pin low --> Shift in 9Eh/9Fh/AFh command byte --> Shift out ID bytes on one, two or four pins -->
The host may terminate the command by driving CS# high at any time during data output.
As long as CS# keeps low, the three IDs will be repetitively output in turns.

Standard SPI:

Cs# N\ __ (( /R

012345673829 101112131415161718j) 29 30 31 32 33 34 35 36 37 38 39

SCLK

Command
/L
S| />F /. /)
High-Z _—MSB first _-MsBfist. —MSB first
S¢ 2000606060 EDE4\0660 000606660 i
-«
Manufacture 1D Device ID uID

DPI:
CS# \ /
0123456 7 8 9101112131415
SCLK
Command
SI (100) /* 6 X4 X2 X0 XLAXL2XLOX 8 X6 X4 X2 X0
SO (101) TX5X3 X1 XL5XL3 IX7X5X3X1
Manufacture ID Device ID
QPI:

cst T\ Vo

01234567

Command

s1 100 ZZZZDE 000 £0/0 0 s

S0 (101) ————— XXX/ ///
WP# (102) ———(6X2XAXeXeX [/
HOLD# (103) @ﬂe'llllll

»
MFR ID DID

Figure 11: Read ID (9Eh/9Fh) and Multiple IO Read ID (AFh)
10.3.2. Read Serial Flash Discovery Parameter (5Ah)

The SFDP information is stored in a standard set of tables, which contain the functional and feature capabilities

of the device. These tables can be interrogated by the host to make adjustments needed to accommodate to

different features of devices from various vendors. SFDP is a JEDEC Standard ( JESD216).

The details of SFDP tables are specified in Section 0 Notes:

5. The address bits "X" are don't care.

SFDP Register.

The 5Ah command sequence is:
Drive CS# low --> Shift in 5Ah command byte on SI --> Shift in three address bytes --> Shift in eight dummy
clock cycles --> Shift out SFDP information starting from the specified address --> The host may terminate
the command by driving CS# high at any time during data output.

Even if the device is in 4-byte address mode, this command always uses 3-byte address. After output data

reaches the 2048-byte boundary, it wraps back and continues data output from address 0.
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Standard SPI:

cst  \ ﬂ

01 23 456 7 8 910 28293031 323334353637 383940 41 42 43 44 45 46 47 48 49

SCLK
Command 24-bit address Dummy Byte
ANV IVEYEYTY G
St 5Ah D24 0000606060000 [
) _—MSB first
SO High-2 ()() 7X6X5XaX3 X2 XTX0X7X6 X5
Output Byte 1 Byte 2

DPI:

cst T\ \

77

0123456

s __ UMM MU UL UL e

24-bit address Dummy Byte ~MSB first

Command
o[ TN 5201 0000 6606 6 e

Output Byte 1 Byte 2

QPI:
CS# \
0123458678 91011121314151617 181920
SCLK U UL UL L U =
Command 24-bit address Dummy Byte MSB first
e e I
10[3:0] _/////X5Ah XaokisXeXeXiXo) 666667[[
Output Output
Byte 1 Byte 2
Figure 12: Read Serial Flash Discovery Parameter (5Ah) Command Sequence
Notes:
1. For standard SPI protocol, Cy=7+(A[MAX]+1).

2. For DPI protocol, Cyx=3+ AMAXI)

3. For QPI protocol, CX=1+M.

10.4. Read Memory Operations

To perform read operation, the command sequence is as folows:
Drive CS# low --> Shift in command byte --> Shift in address bytes --> Shift out read data starting from the
specified address --> The host may terminate the command by driving CS# high at any time during data
output.
Depending on the address mode, read commands may require a 3-byte address (A23~A0) or 4-byte address
(A31-A0). The address can point to any byte location in the main memory array. After each byte is shifted out,
the address automatically increments to the next byte location; therefore, the entire memory can be output with a
single READ command. After output data reaches the boundary, the output will roll back and continue to shift
out data from the beginning address.
The command is rejected if a Write, Program or Erase operation is in progress.
DTR commands will follow DTR protocol regardless of the DTRB setting in registers, while other commands
work in DTR mode only when DTRB bit is enabled; similarly, 4-Byte commands use 4 bytes of address regardless
of register settings, while other commands work in 4-byte address mode only when ADP bit is set accordingly.
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Compared with other read commands, Fast Read commands support higher frequency fc.
E7h command's lowest address bit A0 must be 0, and only four dummy clocks are needed; this command
supports standard SPI and QPI, but does not support DPI or DTR protocols.

10.4.1. Read (03h/13h)

Standard SPI:

cs#  \ SS

0123 456 78 910

seee U U
Command 24/32-bit address
S 03h/13h ¢ X X X\X3X2X1X0) b
High-Z MSB _—MSB first
SO ()() TXEX5XAX3X2X1IX0X7X6X5
Output Byte 1 Output Byte 2
Figure 13: Read (03h/13h) Command Sequence
Notes:

1. For standard SPI protocol, Cx=7+(A[MAX]+1).

2. For DPI protocol, Cx=3+ (AIMAXJ+1D)

3. For QPI protocol, CX=1+M.
4. 03h supports both 3-Byte and 4-Byte address modes.
5. 13h supports only 4-Byte address mode.
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10.4.2. Fast Read (OBh/0OCh)

Standard SPI:

cs# -\ ﬂ

0123456 78 910

Sra e .
Command 24/32-bit address Dummy Byte
A EVEV VIV YO
S| 0Bh/0Ch 999400600 0060600060 [
High-Z —MSB _ MSB first
SO ()() 7TX6X5X4X3X2X1X0X7X6X5
DPI: Output Output
CS# \ K Byte 1 Byte 2

0123 45€6

se __ MU MU UL LU LU LU L U™

Command 24/32-bit address Dummy Byte (MSB first,  (MSB first
0[1:0] /)F 0Bh/0Ch QQCQQQG 999666666

MSB Output Output
Byte 1 Byte 2

QPI:

CS# \
01234

se ___ TULTLTUU LML UL

Cd 24/32-bit address Dummy Byte /MSB first
or0). 77777 ¥eemeeX XXX NEXEXDE 66,66 6.0

MSB Output Output
Byte 1 Byte 2

Figure 14: Fast Read (OBh/0Ch) Command Sequence
Notes:
1. For standard SPI protocol, Cy=7+(A[MAX]+1).

2. For DPI protocol, Cy =3+ LMAXID

3. For QPI protocol, Cx=1+ w.
4.  0Bh supports both 3-Byte and 4-Byte address modes.
5. 0Ch supports only 4-Byte address mode.
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10.4.3. Dual Output Fast Read (3Bh/3Ch)

Standard SPI:

Cst# \ ﬂ
012 3 456 7 8 910
scek —AnnnonnonnnNsannnnnonnnaorannrannmamnm
Command 24/32-bit address Dummy Byte
S /)F 3Bh/3Ch ...‘QQQQ /X6X4X2X0X6X4X2X0X6X4X2
High-Z —MSB ( _MSB _MSB
SO )) 7X5X3X1IX7X5X3X1X7X5X3
DPI: Output Byte 1  Byte 2 Byte 3
Cst# \ ﬂ
012 3 456
SCLK i e A e
Command 24/32-bit address Dummy Byte MSB first (MSBfirst
10[1:0] /)F 3Bh/3Ch QQCGQQG 999666666
—MSB Output Output
Byte 1 Byte 2
Figure 15: Dual Output Fast Read (3Bh/3Ch) Command Sequence
Notes:
1. For standard SPI protocol, Cy=7+(A[MAX]+1).
2. For DPI protocol, CX=3+W.
3. 3Bh supports both 3-Byte and 4-Byte address modes.
4. 3Ch supports only 4-Byte address mode.

10.4.4. Dual Input/Output Fast Read (BBh/BCh)

Standard SPI:

Cs# \ K
012 3 456 7 8 910
scek —AnnnonnnonnnNsannnnnonnnanorannrannmamnm
Command 24/32-bit address Dummy Byte
S /)F BBh/BCh ...‘QQQQ /)
High-Z
s OO DEE® 7
~-MSB
DPI: Output Byte 1  Byte 2 Byte 3
cs# \ ﬂ
012 3 456
sck —AnnnonnNnannnnnnnonnnnonnnnnnnnr
Command 24/32-bit address Dummy Byte MSB first (MSB first
10[1:0] /)F BBh/BCh 0066666 666666666([
—MSB Output Output
Byte 1 Byte 2
Figure 16: Dual Input/Output Fast Read (BBh/BCh) Command Sequence
Notes:
1. For standard SPI protocol, Cx=7+(A[MAX]+1).
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2. For DPI protocol, Cy=3+AMAXIMD

3. BBh supports both 3-Byte and 4-Byte address modes.
4. BCh supports only 4-Byte address mode.

10.4.5. Quad Output Fast Read (6Bh/6Ch)

Standard SPI:
Cs# \ g
17

012345678910

Command 24/32-bit address Dummy Clocks
Sl (100) /)F 6Bh/6Ch *r i i QQQQ 4X0X4X0X4X0X4X0X4X0X4
High-Z MSB (
SO (101) SXIXS5XIXSXIX5XIX5X1X5
High-Z ((
WP# (102) ) 6X2X6X2X6X2X6X2X6X2X6
High-Z ((
HOLD# (103) ) 7X3X7X3X7X3X7X3X7X3X7
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5
QPI:
Cs# \ ﬂ
17
01234

SCLK
Command

24/32-bit address Dummy Clocks
si(00) _/////Xesmeerk X X X)W XeXiXe)
MSB

Figure 17: Quad Output Fast Read (6Bh/6Ch) Command Sequence

Byte 1 Byte 2 Byte 3 Byte 4 Byte 5

Notes:
1. For standard SPI protocol, Cx=7+(A[MAX]+1).

2. For QPI protocol, CX=1+M.
3. 6Bh supports both 3-Byte and 4-Byte address modes.
4.  6Ch supports only 4-Byte address mode.
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10.4.6. Quad Input/Output Fast Read (EBh/ECh)

Standard SPI:

CS# \
0123456 78910
SCLK
Command 24/32-bit address Dummy Clocks
SI (100) /)F EBh/ECh )
SO (101)
WP# (102)
HOLD# (103)

QPI:
cst T\ ((
0123 4
SCLK U U U I e
Command  24/32-bit address Dummy Byte ‘MSB first MSB first
1003:0] _/////Xeereck X X X)feXaXiXo) 966696 ¢
-MSB e e
Byte 1 Byte 2 Byte 3 Byte 4
Figure 18: Quad Input/Output Fast Read (EBh/ECh) Command Sequence
Notes:

1. For standard SPI protocol, Cy=7+ AMAX)

2. For QPI protocol, CX=1+M.

3. EBh supports both 3-Byte and 4-Byte address modes.
4. ECh supports only 4-Byte address mode.
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10.4.7. Quad Input/Output Word Read (E7h)

Standard SPI:
CS# \
0123456 78 910

Command 24/32-bit address Dummy @
Sl (100) /)F E7h )
SO (101)
WP# (102) 'IIIII‘@@@Q@@
HOLD# (103) /)] )] )
MSB <>
QP! Byte 1 Byte 2 Byte 3 Byte 4
CS# \ Q
012 3 4
sek MMM MU e
Command 24/32-bit address Dummy MSB first  MSB first
10[3:0] i 8 004\ 6606 Ve 6666664
Byte 1 Byte 2 Byte 3 Byte 4
Figure 19: Quad Input/Output Word Read (E7h) Command Sequence
Notes:
1. For standard SPI protocol, Cx=7+ w.
2. For QPI protocol, CX:HM'

3. E7h supports both 3-Byte and 4-Byte address modes.
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10.4.8. DTR Fast Read (ODh/OEh)

Standard SPI:

cs#  \ ﬂ

)
0 1 7 8 9

DR I I e I s e

|, 24/32-bitaddress |, Dummy Byte

® 777X ooioen 0/04/00e0 8000080

~-MSB ~—~MSB MSB

7

SO High-Z (( ((

7 X6X5X4X3X2XLX0X7 X6 X5
) )

DPI: Output Byte 1 Byte 2
CS# \ K

yle 24/32-bit address sl Dummy Byte N __MSB _MSB

o0l I 00040 6.0'6 06666068

~—-MSB
Output Byte 1 Byte 2
QPI:
CS# \ Q

0 1 2 3

e ipininipipipipipipipipEpEs

.|, 24/32-bitaddress | Dummy Byte _—MSB ~MSB

10[1:0] 7Y ODh/OER 6686 IIIZ{
~—MSB
Byte 1 B)éte B)éte

Figure 20: DTR Fast Read (ODh/OEh) Command Sequence

Notes:
1. For standard SPI protocol, Cx=7+ (AIMAX])
2. For DPI protocol, Cx=3+ (A[M4ﬂ'

3. For QPI protocol, CX=1+M.

3. 0Dh supports both 3-Byte and 4-Byte address modes.
4. OEh supports only 4-Byte address mode.
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10.4.9. DTR Dual Output Fast Read (3Dh)

Standard SPI:

S ) )
0 1 7 8 9
DN I 1 e e e
L |, 24/32-bit address sl Dummy Byte N
SI m -
/)E bh ) 990@ X 6 XaX2XoXeX4X2X0X6 X4
< High-Z ~MSB MSB
(( 7 XS5X3XLX7XSX3IXLX7 X5
)) ))
DPI: OutputByte 1  Byte 2
cs# .\ (
17

.|, 24/32-bitaddress | Dummy Byte

10[1:0] /)F o M

MSB

~—~MSB ~MSB

9966 6.9

Output Byte 1 Byte 2

N Y

Figure 21: DTR Dual Output Fast Read (3Dh) Command Sequence
Notes:

1. For standard SPI protocol, Cx=7+ AMAX)

2. For DPI protocol, Cx= _34 (AIMAXI)

3. 3Dh supports both 3-Byte and 4-Byte address modes.

10.4.10. DTR Dual Input/Output Fast Read (BDh/BEh)
Standard SPI:

cs#  \ SS “

17

SCLK 0|_|1|_|ES_|7|_|8|_|9|—E€|_||_||_||_||_||_||_||_||_||_||_|

| .|, 24/32-bitaddress | Dummy Byte

BDh/BEh Kﬂ (6X4X2X0)

%0 (OO EEE
~--MSB

DPI: Output Byte 1  Byte 2

cs# -\ «

17

A

|, 24/32-bit address N Dummy Byte

€

| P Sl e ~MSB | . MSB
I0[1:0] /* BDN/BER *:)OOG 6666 Co X XXEXNZ

Output Byte 1 Byte 2
Figure 22: DTR Dual Input/Output Fast Read (BDh/BEh) Command Sequence

Notes:
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1. For standard SPI protocol, Cx=7+ M.

(A[MAX]+1)

2. For DPI protocol, Cx=3+ S

3. BDh supports both 3-Byte and 4-Byte address modes.
4. BEh supports only 4-Byte address mode.

10.4.11. DTR Quad Output Fast Read (6Dh)
Standard SPI:

cs#  \ S

|, 24/32-bitaddress | Dummy Byte

) “ L) L
SI (100) 7y 5Dh \\ ) (3X2X1X0) 4 XoxaxoxaXoXaXox4xo
~MSB
((

SO (I01) High-Z — (( 3006060060060068a
)) ))
WP# (102) High-Z ()() ()() 6 X2X6X2X6 X2 X6 X2 X6 X2
. _MSB | ~MSB MSB
HOLD# (103) High-z ()() ()() YEXTEXTXEXTXEY7YE

Output Byte1  Byte 2 Byte 3

QPI:
CS# \ ﬂ
0o 1 2 3
e EpEpEn igipipipipipipipininl
le ¢ 24/32-bitaddress , ~ Dummy Byte .| ~MSB ~-MSB
0[:0) o M 06606 EXOEXDEE
MSB “Byte Byt Byt Byte
1 2 3 4
Figure 23: DTR Quad Output Fast Read (6Dh) Command Sequence
Notes:

(A[MAX]+1)

1. For standard SPI protocol, Cx=7+ >

(A[MAX]+1)
— 5

3. 6Dh supports both 3-Byte and 4-Byte address modes.

2. For QPI protocol, Cx=1+
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10.4.12. DTR Quad Input/Output Fast Read (EDh/EEh)

Standard SPI:

et —\ ( (
0 1 7 8 9
e Y g ipipipigipipipSpEpipi i
P | 24/32-bitaddress | Dummy Byte
SI (100 (¢
90 e OO REE
SO (101) High-Z ()() 000
WP# (102) High-Z ())L 200
HOLD# (103) High-Zz (¢ (@@@@
)
MSB Output Byte 1  Byte 2 Byte 3
QPI:
CS# \ ﬂ
0o 1 2 3
e i ipEp ipipipipEpEpipEp i nEp

24/32-bit address | Dummy Byte MSB MSB

» ye ; :
10[3:0] k " 5 \r \— A\
o 000000 06,006 6,6

—MSB Byte | Byte | Byte | Byte

1 2 3 4

Figure 24: DTR Quad Input/Output Fast Read (EDh/EEh) Command Sequence
Notes:

1. For standard SPI protocol, Cx=7+ AMAXF)

2. For QPI protocol, CX=1+%.

3. EDh supports both 3-Byte and 4-Byte address modes.
4. EEh supports only 4-Byte address mode.

10.5. Write Operations

10.5.1. Write Enable (WREN) (06h)

The WREN command sets the WEL bit to 1, which is a prerequisite prior to every Program, Erase and Write
command, as is specified in Table 31: Command Definitions; these commands are ignored by the device without
prior WREN command.
The command sequence is:

Drive CS# low --> Send 06h command --> Drive CS# high.
The CS# pin should be driven High after the command byte is input to the device, otherwise the command is not
executed.
For standard SPI mode, the command byte is transferred on SI.
For DPI protocol, the command byte is communicated on IO0 and IO1 pins.
For QPI protocol, the command byte is communicated on 100, 101, I02 and 103 pins.
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Standard SPI:

cs# \ o

0 1 2 3 4 5 6 7

| Command |

A
A4

Sl 06h

High-Z

SO
DPI:

cs# -\ yan

0 1 2 3

SCLK ||||||||

Command
10[1:0] /)F 06h % /

e cs# -\ o

0 1

SCLK ||||

Command
10[3:0] / )F 06h J( /

Figure 25: Write Enable (WREN) (06h) Command Sequence

10.5.2. Write Disable (WRDI) (04h)

The WRDI command clears the WEL bit to 0.

If protection error occurs, WRDI cannot clear the WEL bit; rather, a Clear Flag Status Register command can be
used to clear WEL and PTE bits.

The command sequence is as follows:
Drive C5# low --> Send 04h command --> Drive CS# high.
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Standard SPI:

cs# \ o

0 1 2 3 4 5 6 7

| Command |

A
A4

Sl 04h

High-Z

SO
DPI:

cs# -\ yan

0 1 2 3

SCLK ||||||||

Command
10[1:0] /)F 04h % /

e cs# -\ o

0 1

SCLK ||||

Command
10[3:0] / )F 04h J( /

Figure 26: Write Disable (WRDI) (04h) Command Sequence

10.6. Read Register Operations

The 05h and 70h commands can be issued anytime, even while a Write, Program or Erase operation is in
progress; actually, after one such operation, it is recommended to check the WIP or P/E controller bits before the
next command is issued to the device.
For B5h command, data is output with low byte being the first byte, and high bit being the first bit. Reserved bits
are 0 in output data.
For 85h, 65h and C8h commands, the same data byte is repeatedly output if the register is continuously read.
The command sequence is as follows:

Drive CS# low --> Send command byte --> Receive output data --> Drive CS# high.

Product Specification 58 https://neumem.com/



1.8V Serial Flash Memory NM25LQ512A

10.6.1. Read Register (05h/70h/B5h/85h/65h/C8h)

Standard SPI:

CS# \

012 3 456 7 8 91011121314151617 181920212223

Command \ \ \
Sl /)F 05h/other commands X/ N/ N/

High-Z —MSB first ~—MSB first
SO TXEXE5XAX3X2XLXOX7XEX5XAX3IX2XLX0X7X6X5
Output bytel Output byte2 Output byte3
DPI:
CS# \
0123456 7 8 910111213
SCLK N
Command
|O[10] / 'Osh/other commands)
Output byte1Output byte2 Output byte3
QPI:
CS# \
0123456738
SCLK
10[3:0]

Figure 27: Read Register (05h/70h/B5h/85h/65h/C8h) Command Sequence

10.7. Write Register Operations

The Write Register commands change the values of various registers. Before issuing such a command, a WREN
06h command is needed to set the WEL bit.
The command sequence is as follows:

Drive CS# low --> Send command byte --> Send write data --> Drive CS# high.
The CS# pin should be driven High after the last bit of write data is input to the device, otherwise the command
is not executed and WEL bit remains 1.
After CS# is driven high, a duration of tW or tNVCR is required before self-timed write cycle is complete. During
tW or tNVCR, the host may poll the Status Register and Flag Status Register to detect the status of the operation;
upon operation completion, the WIP bit is always cleared to 0 even if the Write operation fails.
For Blh command, input data starts from LSB.
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10.7.1. Write Register (01h/B1h/81h/61h/C5h)

Standard SPI:

CS# \

SCLK

0123456 7 8 91011121314151617 181920212223

N
Command
/ )F 01h/other commands

N

SI

High-Z Input bytel Input byte2 Input byte3
SO
DPI:
CS# \
0123456 7 8 910111213
SCLK N
Command
|O[10] 01h/other commands)
nput bytel Input byte2 ' Input byte3
QPI:
Cs# \
012345¢6 738
SCLK

Command
- L

10[3:0] /Kommands)

Input  Input " Input Input
bytel byte2 byte3  byte4

Figure 28: Write Register (01h/B1h/81h/61h/C5h) Command Sequence

Notes:
1. This timing diagram applies to all Write Register commands except Write Lock Register.
2. For Write Nonvolatile Configuration Register Blh command, input is two bytes and should start from LSB.

10.8. Clear Flag Status Register (50h)

This command clears the error bits (EE, PE, PTE) of Flag Status Register to all Os.
The command sequence is as follows:
Drive CS# low --> Send command byte --> Drive CS# high.
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Standard SPI:

cs# \ o

0 1 2 3 4 5 6 7

| Command |

A
A4

Sl 50h

S0 High-Z

DPI:

cs# -\ yan

0 1 2 3

SCLK ||||||||

Command
10[1:0] /)F 50h % /

e cs# -\ o

0 1

SCLK ||||

Command
10[3:0] / )F 50h J( /

Figure 29: Clear Flag Status Register (50h) Command Sequence

10.9. Program Operations

A Program operation programs data to a specified location in the main memory array, which changes one or
more data bits from 1 to 0, but not the reverse. To change data bits from 0 to 1, erase operation is required
instead.
Before a Program operation, the WEL bit must be set to enable the device for programming operation.
Attempting to program a memory location that has previously been programmed but not erased may corrupt
the data.
The command sequence is as follows:

Drive CS# low --> Send command byte --> Send address bytes --> Send in data --> Drive CS# high.
The maximum amount of data to program in one operation is 256 bytes. The address specified in the Program
command is the starting address of the program operation; this address can point to any location in the main
memory array. The host may send in an arbitrary amount of data, however when the address points to the
ending boundary of the current page, it automatically rolls back to the starting boundary of that page. Thus, all
data bytes of a PP command fall within a single 256-byte page in the main array.
If more than 256 bytes of data are sent to the device, only the last 256 bytes take effect, and all previously latched
data are discarded. If less than 256 data bytes are sent, they can be correctly programmed at the target addresses
without affecting other bytes in the same page.
After CSt# is driven high, a self-timed program cycle (trr) is initiated. While the program cycle is in progress, the
WIP bit becomes 1, and WEL bit will be reset to 0 even if the program operation fails. It is recommended to
continuously check the Status Register and Flag Status Register for the status of the operation. After the
programming cycle is complete, the WEL bit is reset to 0.
The CS# pin must be driven high exactly at a byte boundary, otherwise the command is ignored. If CS# remains
low after all program data is input, then the program operation is not executed, WEL remains 1, and error bits
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are not set.

If a Program command is applied to a protected page, then it is not executed, WEL bit remains 1, and PTE and

PE error bits are set.

DTR commands will follow DTR protocol regardless of the DTRB setting in registers, while other commands

work in DTR mode only when DTRB bit is enabled; similarly, 4-Byte commands use 4 bytes of address regardless

of register settings, while other commands work in 4-byte address mode only when ADP bit is set accordingly.

10.9.1. Page Program (PP) (02h/12h)

Standard SPI:

cs#  \ ( (

012345678 910 ., '

Command 24/32-bit address Data Byte 1
VA
S hannn e 00 0406 0.6 0.0 0066 06 06 1006 06 060
~-MSB

S0 High-Z (( ~((

) )
DPI:

cs#  \ \ Jﬂ

0123456 . '

Command 24/32-bit address Data Byte
I0[L:0] T 00 84 6.0.6.0.60.66.60 10600 u
~-MSB
QPI:
cst T\ § i\

012 3 4

ommand 24/32-bit address
03] llll:@..« 9966%66 Y66
~-MSB

Figure 30: Page Program (02h/12h) Command Sequence
Notes:
1. For standard SPI protocol, Cx=7+(A[MAX]+1).

2. For DPI protocol, CX_3+M
3. For QPI protocol, CX:H%'
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10.9.2. Dual Input Fast Program (A2h)

Standard SPI:

cs#  \ ( SS

012345678910, o
Command 24-bit address
100 /)F A2h *XXXS
MSB

High-Z ((
101 )
Data Byte 1
DPI:
csr T\ ,S SS
6123456 ,
€ Commandg< 24-bit address o
ot0) D 00 0460660680680,V 0006
MSB Data Byte 1
Figure 31: Dual Input Fast Program (A2h) Command Sequence
Notes:

1. For standard SPI protocol, Cy=7+(A[MAX]+1).
2. For DPI protocol, Cx= 3+(AMzﬂ
10.9.3. Extended Dual Input Fast Program (D2h)

Standard SPI:

cs# -\ Q SS

012345678910 ,0 oo
SCLK4I'I_I'LI'LI'LI'LI'LI'LI'LI'LI'I_I'IJ)S||||||||||||||||||ISTI_|'I_I'I_I'LI'I_

Command 24-bit address

20040000
o1 High-Z

A

100 D2h

N

~MSB
Data Byte 1
DPI:
csit T\ K&
0123456 ’ _______
€ Commandg< 24-bit address
ST RN SRR @ S04 6.0 6.0.6.0.0.6,06/)0 6.0 6 Ul
MSB Data Byte 1
Figure 32: Extended Dual Input Fast Program (D2h) Command Sequence
Notes:
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1. For standard SPI protocol, Cx=7+ w.

2. For DPI protocol, Cx=3+ (A[MI;X]ﬂ).

10.9.4. Quad Input Fast Program (32h/34h)

Standard SPI:

cs# -\ “

0123456 7 8 910

Command 24/32-bit address
SI (100) /)F 32h/34h % i 2 9900 4
High-Z ~MSB
SO (101) I9n- ()(F 5
WP# (102) High-Z ()() 6
HOLD# (103) High-Z ()() 7
Data Byte 1
QPI:
csr T\ ) )
012 3 4
SCLK MUUUUUS UL LT
Cgmma=n§1 24/32-bit address |
CEORSID G 0 0 @4 0 6.0 0.0.0,0.6/V6.0 t
“-MSB la by
1
Figure 33: Quad Input Fast Program (32h/34h) Command Sequence
Notes:

1. For standard SPI protocol, Cx=7+(A[MAX]+1).

2. For QPI protocol, Cx=1+ (A[Mix]ﬂ)‘
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10.9.5. Extended Quad Input Fast Program (38h/3Eh)
Standard SPI:

cs# \ S SS

0123456 7 8 910

sek UL LS UL MU LU
Command 24/32-bit address

SI (100) /)F 38h/3Eh * g g @99@

SO (101) High-Z OOCXS €006

WP# (102) 2 OO @6

E

MSB
Data Bytel
QPI:
CS# \ Q “
01234 ,
SCLK (l | | | |‘[
Cgmm%ng 24/32-bit address
CECRIIND TEE 0 004 0.6.0.6,0'0 6.0,v6/0 i
MSB Data Byte 1
Figure 34: Extended Quad Input Fast Program (38h/3Eh) Command Sequence
Notes:

1. For standard SPI protocol, Cy=7+ AMAX)

2. For QPI protocol, CX:HM'

10.10.Erase Operations

An Erase operation changes 4K/32K/64K bytes of data or the entire main memory array from 0 to 1. Before an
Erase operation, the WEL bit must be set to enable the device, otherwise the erase command is ignored and the
operation fails with no error bits set.
The command sequence is as follows:

Drive CS# low --> Send command byte --> Send address bytes --> Drive CS# high.
For 20h, 52h and D8h Erase commands, any address within the expected sector or erase is valid for entry, while
60h/C7h commands converts the entire memory array to 1.
After CS# is driven high, a self-timed erase cycle (tSSE, tSE or tBE) is initiated. While the erase cycle is in
progress, the WIP bit becomes 1, and WEL bit will be reset to 0 even if the erase operation fails. It is
recommended to continuously check the Status Register and Flag Status Register for the status of the operation.
After the erase cycle is complete, the WEL bit is reset to 0.
The CS# pin must be driven high exactly at a byte boundary, otherwise the command is ignored. If CS# remains
low after the erase command is input, then the erase operation is not executed, WEL remains 1, and error bits are
not set.
If a erase command is applied to a protected page, then it is not executed, WEL bit remains 1, and PTE and EE

error bits are set.
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10.10.1. 4KB Subsector / 32KB Subsector / 64KB Sector Erase (20h/52h/D8h)
Standard SPI:

cs#  \ SS

0123456 7 8 910

SCLK MU)SJ_IJ—IJ_I_I_I_
Command 24/32-bit address
Sl D8h/other commands X X X X \{3X2X1X0X //
High-Z MSB
- g ss
DPI:
cs# T\ ((
0123456 ,,
SCLK

< »

10[L:0] )OC&QG

QPI:

ost T\ \

01234 .|

sk ___ JUTUU U™

Command 24/32-bit address

10[3:0] ) S ( 96660
MSB

Figure 35: 4KB Subsector / 32KB Subsector / 64KB Sector Erase (20h/52h/D8h) Command Sequence
Notes:
1. For standard SPI protocol, Cy=7+(A[MAX]+1).

| Command | 24/32-bit address

2. For DPI protocol, Cy=3+ (A[Mzﬂ'

3. For QPI protocol, CX:HM'
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10.10.2. Bulk Erase (CE) (60h/C7h)
Standard SPI:

cs# \ o

0 1 2 3 4 5 6 7

| Command |

A
A 4

Sl 60h/C7h

S0 High-Z

cs# -\ yan

0 1 2 3

SCLK | | | | | | | |
Command
10[1:0] / )F 60h/C7h % /
QPI:
CS# \ /

0 1

SCLK ||||

Command
10[3:0] /)F 60h/C7h 4( /

Figure 36: Bulk Erase (60h/C7h) Command Sequence

DPI:

10.11.Suspend/Resume Operations

Program and Erase operations can be interrupted and paused by the Program/Erase Suspend, and resumed by
the Program/Erase Resume commands, respectively. A suspended operation can exit the suspend state and
continue to execute if Program/Erase Resume command is issued. When resuming from a suspended Erase state,
the Volatile Lock Bit Register is not checked.
The command sequence is as follows:

Drive CS# low --> Send command byte --> Drive CS# high.
Program Suspsend asserts SUS2 bit to 1, while Erase Suspend asserts SUS1 bit to 1. SUS1or SUS2 will be clear if
program or erase operation has done before the suspend latency arrived or device gets suspend resumed
command. The SUSI and SUS2 bits are volatile and are reset if the device is powered up.
While the device is in Program suspension, any Read command can be accepted; the page in program suspend
state should be excluded from the read address range, otherwise indeterminate data is output.
While the device is in Erase suspension, any Program or Read command can be accepted for a non-suspension
address range. Reading from an address range in erase suspension may output indeterminate data; program
operations on an address range in erase suspension is ignored with PE bit set. Besides, in Erase suspension, all
commands can be accepted except:

4KB Sector / 32KB Block / 64KB Block Erase,

Write Status Register,

Write Nonvolatile Configuration Register,

Program OTP.
When Program/Erase Suspend commands can be nested once.
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10.11.1. Program/Erase Suspend and Resume (75h/7Ah)
Standard SPI:

cs# \ o

0 1 2 3 4 5 6 7

| Command |

A
A 4

Sl 75h/7Ah

High-Z

SO

cs# -\ yan

0 1 2 3

SCLK | | | | | | | |
Command
10[1:0] / )F 75h/7Ah % /
QPI:
CS# \ /

0 1

SCLK ||||

Command
10[3:0] /)F 75h/7Ah * /

Figure 37: Program/Erase Suspend and Resume (75h/7Ah) Command Sequence

DPI:

10.12.0ne-Time Programmable (OTP) Operations

10.12.1. Read OTP Area Security Registers (4Bh)

To perform read operation, the command sequence is as folows:
Drive CS# low --> Shift in command byte --> Shift in address bytes --> Shift out OTP data starting from the
specified address --> The host may terminate the command by driving CS# high at any time during data
output.
The maximum clock frequency of OTP read is fC. The address can point to any byte location in the OTP area.
After each byte is shifted out, the address automatically increments to the next byte location. After the entire
OTP area is shifted out, the output data does not roll back; rather, after the last byte is reached, the device
continues to output data at the address of the last byte.
The address definition of 4Bh command is specified in Section 8.4 OTP Area Security Register.
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Standard SPI:

cs# — \ K

0123456 78910

sew UL LU FLAL LU L L L L L L L L L L L L LU
Command 24/32-bit address Dummy Byte
s i
High-Z - MSB ( _ MSB first
SO ) TXE6X5X4X3X2XLIX0X7X6X5
DPI: Output Output

cs# \ ( Byte 1 Byte 2

0123 45€6

se ___ TULITUUL UL UL LU UL UL

Command 24/32-bit address Dummy Byte }/MSBfirst MSB first
10[1:0] />F 4Bh 00( (XX 68666666([

MSB Output Output
Byte 1 Byte 2

QPI:

CS# \
012 3 4

e ___ TULILTUUM UL UL

Command  24/32-bit address Dummy Byte _MSB first
o0 Z7777XEOOOMEE0C) 0800 8.0

MSB Output Output
Byte 1 Byte 2

Figure 38: Read Security Registers (4Bh) Command Sequence
Notes:
1. For standard SPI protocol, Cy=7+(A[MAX]+1).

2. For DPI protocol, Cy=3+ AMAXI)

3. For QPI protocol, CX:HM'

10.12.2.  Program OTP Area Security Registers (42h)

The Program Security Register command programs data to a specified location in the OTP area Security Register.
The WEL bit must be set to enable the device for programming operation, otherwise the program command is
ignored with Flag Status Register bits unchanged. Attempting to program a memory location that has previously
been programmed but not erased may corrupt the data.
The command sequence is as follows:

Drive CS# low --> Send in command byte --> Send in address bytes --> Send in data -> Drive CS# high.
The address definition of 42h command is specified in 8.4 OTP Area Security Register; the program data does not
roll back so that after the last byte of the current OTP area is reached, all subsequent data bytes are discarded.
After CS# is driven high, a self-timed Program Security Registers cycle (tPP) is initiated. While the program cycle
is in progress, the WIP bit becomes 1, and WEL bit will be reset to 0 even if the program operation fails. It is
recommended to continuously check the Status Register and Flag Status Register for the status of the operation.
After the programming cycle is complete, the WEL bit is reset to 0.
The CS# pin must be driven high exactly at a byte boundary, otherwise the command is ignored. If CS# remains
low after all program data is input, then the program operation is not executed, WEL remains 1, and error bits
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are not set. If the program operation is timeout, the WEL bit is reset to 0 and PE bit is set to 1.
If an OTP Program command is applied to a register which is permanently locked, then it is not executed, WEL
bit remains 1, and PTE and PE error bits are set.

Standard SPI:

cs#  \ Q «

0123456728 910 ., o

Command 24/32-bit address Data Byte 1
si 42h XXX 690@6669&90@6@ 9 0.0.60606.0 Wi
~-MSB

° ss ss
DPI:
S - )
6123456 ,
SCLK
Command 24/32—bit address Data Byte
I0[L:0] 9906966 6HWe6 68, 6.6.6.6 d
-MSB
QPI:
cs#  \ “ Ag

012 3 4

ommand 24/32-bit address

10[3:0] IIII)QQQQ Q@Gﬂ@ﬁ@ﬁ Y. 6.5 W

\-MSB
Figure 39: Program OTP Area Security Register (42h) Command Sequence

Notes:

1. For standard SPI protocol, Cy=7+(A[MAX]+1).

2. For DPI protocol, Cy=3+ (AMzﬂ'

3. For QPI protocol, Cy =1+ LIMAXID

10.13.4-Byte Address Mode Operations

10.13.1. Enter 4-Byte Address Mode (EN4B B7h)

The B7h command enables address bits 31 through 24, allowing the user to access memory space beyond
128Mbits. The default state of the device is 3-Byte Address mode. The B7h command sets ADS bit to 1, indicating
the device is in 4-Byte Address mode, and the address domain of a command should occupy 32 bits rather than
24 bits.
The command sequence is as follows:

Drive CS# low --> Send in command byte --> Drive CS# high.
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SCLK  Mode 0

€ Command N

SI /* B7h */
High-Z
SO =

Figure 40: Enter 4-Byte Address Mode (B7h) Command Sequence

10.13.2.  Exit 4-Byte Address Mode (EX4B E9h)
The E9h command brings the device from 4-Byte Address mode back to 3-Byte Address mode, and clears ADS
bit to 0 to indicate the current address mode.

The command sequence is as follows:
Drive CS# low --> Send in E9h command byte --> Drive CS# high.

L Command N
SI Ak E9h */
High-Z

SO

Figure 41: Exit 4-Byte Address Mode (E9h) Command Sequence

10.14.QPI Protocol Operations

The 35h and F5h commands brings the device into and out of QPI mode, respectively. In order for these

commands to be accepted, the WEL bit must be 0.

The command sequence is as follows:
Drive CS# low --> Send in command byte --> Drive CS# high.
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10.14.1. Enter Quad Input/Output Mode (35h)
Standard SPI:

cs# \ o

0 1 2 3 4 5 6 7

L Command N
SI 35h
S0 High-Z
DPI:
Cs# \ /

0 1 2 3

SCLK ||||||||

Command
10[1:0] /)F 35h % /

QPI: o _\ /_

0 1

SCLK ||||

Command
10[3:0] /)F 35h 4( /

Figure 42: Enter Quad Input/Output Mode (35h) Command Sequence
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10.14.2. Reset Quad Input/Output Mode (F5h)
Standard SPI:

cs# \ o

0 1 2 3 4 5 6 7

| Command |

A
A 4

Sl F5h

S0 High-Z

DPI:

cs# -\ yan

0 1 2 3

SCLK ||||||||

Command
10[1:0] /)F F5h % /

QPI: o _\ /_

0 1

SCLK ||||

Command
10[3:0] /)F F5h * /

Figure 43: Reset Quad Input/Output Mode (F5h) Command Sequence

10.15.Deep Power-Down Operations

10.15.1. Deep Power-Down (DP) (B9h)

DP command is the only way to bring the device into Deep Power-Down mode. In this mode, the supply current
is reduced from standby current Icci to Icco. This command offers an extra software protection mechanism that
protects the device from all Write, Program or Erase commands.
The command sequence is as follows:

Drive CS# low --> Send in command byte --> Drive CS# high --> After a delay of tDP --> Supply current is

reduced to Icca.
The CS# pin must be driven high after the eighth bit of the command input, otherwise the operation is not
executed. As soon as CS# is driven high, the device first returns to standby mode if no internal Write, Program or
Erase operation is in progress. After a delay of tor, the device enters Deep Power-Down Mode and power
consumption is greatly reduced.
In deep power-down mode, the WEL bit remains unchanged, and no error bits are set. In this state, the device
ignores all commands except:

"Release from Deep Power-Down" command,

Hardware reset,

Power-loss rescue sequence commands.
Release from Deep Power-Down command and power-down can release the device from Deep Power-Down
mode and bring it back to standby mode. While an Write, Program or Erase operation is in progress, the BOh

command is ignored by the device.
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Standard SPI:

CS# \

0 1 2 3 4 5 6 7 P
SCLK Deep Power-Down Mode
e Command N
S Ak BOh
High-Z
SO 9
DPI:
cs# \ tDP
0 1 2 3 - @@ >
SCLK | | | | | | | | Deep Power-Down Mode
Command
O[1:0] m
QPI:
CS# \
0 T tDP
-y

SCLK ||||

10[3:0]

Command
/ )F B9h i( /

Deep Power-Down Mode

Figure 44: Deep Power-Down (DP) (B9h) Command Sequence

10.15.2.

Release from Deep Power-Down (ABh)

The ABh command releases the device from Deep Power-Down state.

The command sequence is follows:

Drive CS# low --> Send in command byte --> Drive CS# high --> After a delay of tRDP --> The device enters

standby mode.

If the device is previously in Deep Power-Down mode, then after CS# transitions high, it takes tRDP before the

device resumes normal operation and other commands are accepted. The CS# pin must remain high during

tRDP; if the device is not previously in Deep Power-Down mode, then the transition to normal operation is

immediate after CS# is deasserted.

If the ABh command is issued while a Write, Program or Erase operation is in progress, the command is ignored.
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Standard SPI:

CS# \ tRDP
0 1 2 3 4 5 6 7

Standby Mode

SCLK
L Command N
Sl ABh
High-Z
SO 9

DPI:
CS# . tRDP
0 1 2 3 e

SCLK | | | | | | | | Standby Mode
Command
10[1:0] /)F ABh * /

CS# \ / tRDP

QPI:

0 1 —

SCLK | | | | Standby Mode

Command
10[3:0] /)F ABh 4( /

Figure 45: Release from Deep Power-Down (ABh) Command Sequence

10.16.Advanced Sector Protection Operations

Advanced sector protection mechanism is implemented via a series of commands, as is defined below.
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10.16.1. Read Sector Protection (2Dh)

Standard SPI:

CS# \
012 3 456 7 8 91011121314151617 181920212223

scck o0 nnnnnnnnnnnnnnnnnninnne .
Command
/* 2Dh )

S| / i i
. ~—MSB first —MSB first
High-Z
SO TXEX5XAXIX2XLIXOX7TXE6X5XAX3IX2XLX0X7X6X5
Output bytel Output byte2 Output byte3
DPI:
Cs# \
0123456 7 8 910111213
SCLK N
Command
10[1:0] /)F 2Dh )
Output byte1Output byte2 Output byte3
QPI:
CS# \
0123456738
SCLK
Command
10[3:0] 2Dh )

bytel byte? byte byte4

Figure 46: Read Sector Protection (2Dh) Command Sequence
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10.16.2.  Program Sector Protection (2Ch)

Standard SPI:
CS# \

SCLK

0123456 7 8 91011121314151617 181920212223

2Ch ) 9.0.60.0606060 0060606000,

SI 5

High-Z Input bytel Input byte2 Input byte3
SO
DPI:
CS# \
0123456 7 8 910111213
SCLK N
Command
10[1:0] /)F 2Ch )
nput bytel Input byte2 ' Input byte3
QPI:
CS# \
0123456738
SCLK
10[3:0]

<« —»
Input ' Input " Input Input
bytel byte2 byte3  byted

Figure 47: Program Sector Protection (2Ch) Command Sequence
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10.16.3. Read Volatile Lock Bits (E8h)

Standard SPI:

cs# -\ ﬂ

0123456 78 910

SCLK

Command 24/32-bit address Dummy Byte
A EVEV VIV YO
S| Egh 999400600 0060600060 [

High-Z —MSB ( _ MSB first
SO ) TX6X5X4X3X2X1IXO0X7X6X5
DPI: Output Output
CS# \ K Byte 1 Byte 2
17

0123 45€6

se __ MU MU UL LU LU LU L U™

Command 24/32-bit address Dummy Byte MSB first MSB first
10[1:0] /)F Esh QQCQQQG 668686666([

MSB Output Output
Byte 1 Byte 2

QPI:

CS# \
01234

se ___ TULTLTUU LML UL

Cd 24/32-bit address Dummy Byte /MSB first
o0 —77777XE XOXOOQKEEXDE 66,66 6.0

MSB Output Output
Byte 1 Byte 2

Figure 48: Read Volatile Lock Bits (E8h) Command Sequence
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10.16.4.  Write Volatile Lock Bits (E5h)
Standard SPI:

cs# -\ SS yann

0123456 7 8 910

se _ [UIUIIUUUUU W o uruuT
Command 24/32-bit address Data Byte 1
AVEVEVIVIVIV TV
sl E5h 998940000 00606660
o High-Z ~MSB ()()
DPI:
cst T\ ( S
0123456
sctck N aonnannnmnTTT
Command 24/32-bit address Data Byte
I0[1:0] Esh X X X XY XX XXEXK)
MSB
QPI:
CS# \ “ /

01234 '

UL UL
ommand 24/32-bit address Data Byte 1
10[3:0] J(ESh OOOOOEOEED
MSB

Figure 49: Write Volatile Lock Bits (E5h) Command Sequence
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10.16.5. Read Nonvolatile Lock Bits (E2h)
Standard SPI:

cs#  \ SS

0123 456 78 910

se MU U T
Command 32-bit address
S| E2h CXXREX2X2X0) i
High-Z ~MSB _ MSB first
SO ()() TX6X5XAX3IX2X1IX0X7X6X5
DPI: Output Output
CS# \ “ Byte 1 Byte 2
17

Command 32-bit address MSB first; MSB first
010} />F E2h >F i i 666666666666([
vt A

Output Output
Byte 1 Byte 2

QPI:

CS# \
012 3 4

MU UL U™

Command  32-bit address MSB first
10[3:0] E2h (EXEX DXL

—-MSB Output Output
Byte 1 Byte 2

Figure 50: Read Nonvolatile Lock Bits (E2h) Command Sequence
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10.16.6.  Write Nonvolatile Lock Bits (E3h)
Standard SPI:

cs# \ SS o

0123456 7 8 910

se _ [UUvUUUI T
Command 32-bit address
S| E3h 98080406060
High-Z MSB
so g ()()
DPI:
CS# \ g /
0123456 ,
SCLK

| Command |_ 32-bit address N

011:0] Esh *:X:X:XS

QPI:

cs# \ SS /

Figure 51: Write Nonvolatile Lock Bits (E3h) Command Sequence
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10.16.7. Erase Nonvolatile Lock Bits (E4h)
Standard SPI:

cs# \ o

0 1 2 3 4 5 6 7

| Command |

A
A 4

Sl E4h

High-Z

SO
DPI:

cs# -\ yan

0 1 2 3

SCLK ||||||||

Command
10[1:0] /)F E4h % /

QPI: o _\ /_

0 1

SCLK ||||

Command
10[3:0] /)F E4h * /

Figure 52: Erase Nonvolatile Lock Bits (E4h) Command Sequence
10.16.8. Read Global Freeze Bit (A7h)

Standard SPI:

cs# \ ((

0123456 7 8 9101112131415161718 )) 29 30313233343536373839

SCLK

Command
S| />F // // N
—MSB first et

S0 R ' OOOOOOOCOOOOZLIL

Figure 53: Read Global Freeze Bit (A7h) Command Sequence
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10.16.9.  Write Global Freeze Bit (A6h)
Standard SPI:

cs# \ o

0 1 2 3 4 5 6 7

| Command |

A
A 4

Sl A6h

High-Z

SO
DPI:

cs# -\ yan

0 1 2 3

SCLK ||||||||

Command
10[1:0] /)F A6h % /

QPI: o _\ /_

0 1

SCLK ||||

Command
10[3:0] /)F A6h * /

Figure 54: Write Global Freeze Bit (A6h) Command Sequence
10.16.10. Read Password (27h)

Standard SPI:

cs# \ ((

0123456 7 8 9101112131415161718 )) 29 30313233343536373839

SCLK

Command
S| />F // // N
—MSB first et

S0 R ' OOOOOOOCOOOOZLIL

Figure 55: Read Password (27h) Command Sequence

Product Specification 83 https://neumem.com/



1.8V Serial Flash Memory NM25LQ512A

10.16.11. Write Password (28h)

Standard SPI:
CS# \

SCLK

0123456 7 8 91011121314151617 181920212223

28h ) 9.0.60.0606060 0060606000,

SI 5

High-Z Input bytel Input byte2 Input byte3
SO
DPI:
CS# \
0123456 7 8 910111213
SCLK N
Command
10[1:0] /)F 28h )
nput bytel Input byte2 ' Input byte3
QPI:
CS# \
0123456738
SCLK
10[3:0]

<« —»
Input ' Input " Input Input
bytel byte2 byte3  byted

Figure 56: Write Password (28h) Command Sequence
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10.16.12. Unlock Password (29h)

Standard SPI:
CS# \

SCLK

0123456 7 8 91011121314151617 181920212223

29h ) 9.0.60.0606060 0060606000,

SI 5

High-Z Input bytel Input byte2 Input byte3
SO
DPI:
CS# \
0123456 7 8 910111213
SCLK N
Command
10[1:0] /)F 29h )
nput bytel Input byte2 ' Input byte3
QPI:
CS# \
0123456738
SCLK
10[3:0]

<« —»
Input ' Input " Input Input
bytel byte2 byte3  byted

Figure 57: Unlock Password (29h) Command Sequence
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10.16.13. 4-Byte Read Volatile Lock Bits (EOh)

Standard SPI:

cs# -\ ﬂ

0123456 78 910

SCLK

Command 32-bit address Dummy Byte
A EVEV VIV YO
S| EOh 999400600 0060600060 [

High-Z —MSB ( _ MSB first
SO ) TX6X5X4X3X2X1IXO0X7X6X5
DPI: Output Output
CS# \ K Byte 1 Byte 2
17

0123 45€6

se __ MU MU UL LU LU LU L U™

Command 32-bit address Dummy Byte MSB first MSB first
I0[1:0] /)F EOh QQCQQQG 668686666([

MSB Output Output
Byte 1 Byte 2

QPI:

CS# \
01234

se ____ TULILTUUM LML UL

Cd 32-bit address Dummy Byte /MSB first
o0 —77777XEom XOXOOQKEEXDE 66,66 6.0

MSB Output Output
Byte 1 Byte 2

Figure 58: 4-Byte Read Volatile Lock Bits (EOh) Command Sequence
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10.16.14. 4-Byte Write Volatile Lock Bits (E1h)
Standard SPI:

cs# -\ SS yann

0123456 7 8 910

se _ [INIUUUUULUU U o T
Command 32-bit address Data Byte 1
AVEVEVIVIVIV TV
sl Elh 998940000 00606660
o High-Z ~MSB ()()
DPI:
cst T\ ( S
0123456
sctck N aonnannnmnTTT
Command 32-bit address Data Byte
I0[1:0] EID 0 804 66006600606,
MSB
QPI:
CS# \ “ /

10[3:0]

Figure 59: 4-Byte Write Volatile Lock Bits (E1h) Command Sequence

11. Power Considerations

11.1. Data Protection During Power Transitions

To ensure proper operation, CS# should follow Vcc voltage until Vcc reaches Veemin at power-up or Vss at
power-down, deselecting the device during power transitions.

While the device is powered up, an internal power-on reset circuitry holds internal logic at reset state, thus
protecting the device from inadvertent data modifications. The device does not respond to any incoming
commands until Vcc reaches a certain threshold voltage, and the host may check the status of the device using
the Read Status Register and Read Flag Status Register commands.

Powering down the device during Write, Program or Erase operations may lead to data corruption.

11.2. Vcc Decoupling

In hardware design, a decoupling capacitor of 100nF typical should be placed next to Vcc pins to stabilize the
power supply.

11.3. Power-Up State

After power-up, the device is in the following state:
Device is in standby mode;
WEL bit is reset;
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WIP bit is reset;
Dynamic Protection Register is reset.

11.4. Active, Standby and Deep Power-Down
Depending on its power consumption, the device has three power modes.
Table 32: Power Modes
Power Mode Description Current Consumption
When CS# is Low, or when CS# is High but there is

ongoing internal operations.

Active Power Mode

Standby Power Mode When CS# is High and there is no internal operations. Icct

Deep Power-Down Mode | Lowest power consumption mode of the device. Icc2

11.5. Power Loss and Interface Rescue

The device may power up into an unknown state if a Write Nonvolatile Configuration Register command
experiences a power loss. In order to place the device back to a known default state (standard SPI without XIP), a
Power Loss Recovery Sequence should be used.
If the host and device are out of synchronization, an Interface Rescue Sequence can be used to reset the device
interface to a reset state as is defined by the latest nonvolatile configuration register, which only resets the
interface instead of the entire device and has no impact on any ongoing operation.
Each of the two sequences consists of two steps, as is shown below, and the order of the two steps must be
strictly followed:

Power Loss Recovery Sequence = "Recovery" + "Power Loss Recovery".

Interface Rescue Sequence = "Recovery" + "Interface Rescue".
The above steps are each detailed in a section below. Within each sequence, the tSHSL2 should be at least 50ns.
After a Power Loss Recovery Sequence or Interface Rescue Sequence, a Write nonvolatile Configuration Register

command should be used to resolve the issue.
11.5.1. Recovery

Set IO0 and 103 to 1 and run through the following sequence:
7 SCLK cycles within CS# being Low (CS# toggles High before the 8th SCLK cycle)
+9 SCLK cycles within CS# being Low (CS# toggles High before the 10th SCLK cycle)
+13 SCLK cycles within CS# being Low (CS# toggles High before the 14th SCLK cycle
+17 SCLK cycles within CS# being Low (CS# toggles High before the 18th SCLK cycle
+25 SCLK cycles within CS# being Low (CS# toggles High before the 26th SCLK cycle
+33 SCLK cycles within CS# being Low (CS# toggles High before the 34th SCLK cycle

~ ~— ~— ~—

11.5.2. Power Loss Recovery

Set IO0 and 103 to 1 and run through the following sequence:
8 SCLK cycles within CS# being Low (CS# toggles High before the 9th SCLK cycle)
11.5.3. Interface Rescue

Set IO0 and 103 to 1 and run through the following sequence:
16 SCLK cycles within CS# being Low (CS# toggles High before the 17th SCLK cycle)
For DTR protocol, the pins should be asserted to 1 for both rising and falling edges of 16 cycles of SCLK.
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12. Electrical Characteristics

12.1. Power-On Timing

Vee A

VCC, max

Chip Selection not allowed
VCC, min  — « »le
tvsL Device fully accessible
Polling is acceppted.
VWI -
WIP =1
RY/BY# =0
time

Figure 60: Power-On Timing Diagram
Notes:
1. During tVSL, only standard SPI protocol in STR mode supports register polling.
2. During tVSL, HOLD# pin is enabled, RESET# pin is disabled, and IO output drive strength is in its default
value.
3. If Vcc ramps up very quickly, then after Vcc reaches Vwr a minimum duration of 100us is required before

polling is accepted.
Table 33: Power-On Timing and Write Inhibit Threshold
Symbol Comments Typ Max Unit
tvsL Ve, min to earliest CS# Low — 300 s
Vwi Write Inhibit Voltage 1.0 1.5 \%
12.2. Initial Delivery State
The device is delivered in the following status:
(1) The main memory array is erased; all bits are set to 1 (all bytes are FFh).
(2) The Status Register bits are all set to 0.
(3) Nonvolatile configuration register (NVCR) bits are all set to 1 (FFFFh).
12.3. Absolute Maximum Ratings
Table 34: Absolute Maximum Ratings
Symbol Parameter Min Max Unit Notes
Tstc Storage Temperature -65 150 T
TLeAD Lead temperature during soldering — Note 1 T
Vec Supply Voltage -0.6 2.4 \Y 2
Vio Applied Input / Output Voltage -0.6 Vect0.6 Vv
VEsp ESD Voltage (Human body model) -2000 2000 \Y 2,3
Notes:

1. Compatible with JEDEC Standard J-STD-020C, RoHS, and European directive on Restrictions on Hazardous

Substances (RoHS) 2002/95/EU.
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2. Voltages in this table are with respect to Vss gound.
Acceptable overshoot range is -0.2V (for less than 20ns), Vcc, max + 2.0V (for less than 20ns).
3. JEDEC Standard JESD22-A114A.

Maximum Positive Overshoot Waveform Maximum Negative Overshoot Waveform
20ns 20ns 20ns

Vccet2.0V

VCC

20ns 20ns 20ns

Figure 61: Maximum Positive / Negative Overshoot Timing Diagram

12.4. Operating Conditions
Table 35: Operating Conditions

Symbol Parameter Min Max Unit
Ve Supply voltage 1.7 2.0 v
Ta Ambient operating temperature (IT range) -40 85 T
Ta Ambient operating temperature (AT range) -40 105 T
Ta Ambient operating temperature (UT range) -40 125 T

12.5. Input/Output Capacitance
Table 36: Input/Output Capacitance

Symbol Parameter Test Condition | Min | Typ | Max Unit
Input/Output capacitance for IO0 through Vour=0V — — 10 pF
Cvjour
103
CiN Input capacitance (other pins) Vin=0V — — 6 pF
Cmves: | Input capacitance (CS# pin) Vin=0V — — 10 pF
Notes:

1. These parameters are not 100% tested.
2. These parameters are tested at Ta=25C and SCLK frequency = 54MHz.

12.6. AC Timing Input/Output Conditions

Table 37: Capacitance Measurement Conditions

Symbol Parameter Min Typ Max Unit Note
Cu Load Capacitance — — 30 pF 1
— Input Rise And Fall time — — 1.5 ns
Input Pulse Voltage 0.2Vcc to 0.8Vee \Y 2
Input Timing Reference Voltage 0.3Vcc to 0.7Vec \Y
Output Timing Reference Voltage 0.5Vce \Y
Notes:

1. Output drive strength is user configurable.
2. For DPI and QPI operations: 0V to Vcc.
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Input timing reference level

0.8Vcc

Output timing reference level

O.ZVCC

0.7Vcce
0.3Vcce

AC Measurement Level

Figure 62: Input Test Waveform and Measurement Level

12.7. DC Characteristics

12.7.1. DC Current Characteristics
Table 38: DC Current Characteristics and Operating Conditions

Symbol Parameter Test Condition Min Typ Max Unit
I Input Leakage Current — — — +2 HA
I,o Output Leakage Current — — — +2 HA

Ica Standby Current CS#=Vcc, Vin=Vcce or Vss — 20 100 HA
Icc2 Deep Power-Down Current | CS#=Vcc, Vin=Vcc or Vss — 2 50 UA
CLK=0.1Vcc / 0.9Vcce at 120MHz,
— 15 20 mA
) Q=Open(*1,*2,*4 1/O)
Iccs Operating Current (Read)
CLK=0.1Vcc / 0.9Vcc at 80MHz,
— 13 18 mA
Q=Open(*1,*2,*4 1/O)
Icca Operating Current (PP) CS#=Vcc — — 20 mA
Iccs Operating Current(WRSR) | CS#=Vcc — — 20 mA
Iccs Operating Current (SE) CS#=Vcc — — 20 mA
Notes:

1. All current values are RMS unless otherwise noted.

2. Standby current is the average value over any duration of 5us after CS# is deasserted and the device is idle.

3. Deep power-down current is the average value over any duration of 5ms after the device has been in Deep

Power-Down mode for at least 100ps.

4. Read currents are the average value of any 1K-byte continuous read using check-board data pattern with no

load.

5. Program currents are the average value of any 256-byte program of typical data.
12.7.2. DC Voltage Characteristics
Table 39: DC Voltage Characteristics and Operating Conditions

Symbol Parameter Test Condition Min Typ Max Unit
Vi Input Low Voltage — — — 0.2Vcc \4
Vi Input High Voltage — 0.7Vcc — — \4
VoL Output Low Voltage oL =100pA — — 0.2 \%
Vou Output High Voltage Ion =-100pA Vee-0.2 — — \%

Notes:

1. Vi can undershoot to -1.0V (for a duration of less than 2ns), and Vi can overshoot to Vcemaxt+1.0V(for a

duration of less than 2ns).

12.8. AC Characteristics

12.8.1. Maximum Clock Frequency

Table 40: Maximum Clock Frequency

Symbol

Parameter

Single 10 | Single 10 | Dual IO

Dual IO ‘ Quad 10 ‘ Quad lo ’
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STR DTR STR DTR STR DTR
« Clock frequency for all 166 90 166 90 166 90
commands except Read.
R Clock frequency for 03h 54 27 — — — —
Read commands.
Notes:
1. Frequency unit is MHz.
12.8.2. AC Characteristics
Table 41: AC Characteristics
Symbol Parameter Protocol Min Typ Max Unit | Note
ten Serial Clock High Time STR 3.5 — — ns |23
ten Serial Clock High Time DTR 2,3
tcL Serial Clock Low Time STR 3.5 — — ns |24
tcL Serial Clock Low Time DTR 2,4
tceern | Serial Clock Rise Time (Slew Rate) STR/DTR 0.1 — — V/ns | 5,6
tcrc | Serial Clock Fall Time (Slew Rate) STR/DTR 0.1 — — Vins | 5,6
tsLcH CS5# Active Setup Time STR/DTR 5 — — ns
tcHsL CS# Not Active Hold Time STR/DTR 5 — — ns
tovcH Data In Setup Time STR/DTR 2 — — ns
tovee | Data In Setup Time DTR only
tcupx | Data In Hold Time STR 2 — — ns
tcupx | Data In Hold time DTR
tcLpx Data In Hold Time DTR only
tcHsH CS# Active Hold Time (relative to SCLK) STR 5 — — ns
tcHsH CS# Active Hold Time (relative to SCLK) DTR
teLsin CS# Active hold time (relative to SCLK Low) | DTR only
Only for DTR writes
CS# Not Active Setup Time (relative to STR
tsHcH 5 — — ns
SCLK)
- CS# Not Active Setup Time (relative to DTR
SCLK)
tsus1 | CS# High Time (After a Read command) STR/DTR 20 — — ns
tsustz | CS# High Time (After a non-Read comand) STR/DTR 7
tsnoz | Output Disable Time STR/DTR — — 6 ns |5
tceqv | Clock Low To Output Valid at 30pF STR/DTR — — 7 ns
tcLov Clock Low To Output Valid at 10pF STR/DTR
tciqv | Clock High To Output Valid at 30pF DTR only — — 7 ns
tcuqv | Clock High To Output Valid at 10pF DTR only
tcrLox Output Hold Time STR/DTR 1.2 — — ns
tcox | Output Hold Time DTR only 1.2 — — ns
taecn | HOLD# Low Setup Time (relative to Clock) STR/DTR 5 — — ns
tcunn | HOLD# Low Hold Time (relative to Clock) STR/DTR 5 — — ns
tancn | HOLD# High Setup Time (relative to Clock) | STR/DTR 5 — — ns
tcum | HOLD# High Hold Time (relative to Clock) | STR/DTR 5 — — ns
tunox | HOLD# High To Low-Z Output STR/DTR — — 6 ns |5
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taioz | HOLD# Low To High-Z Output STR/DTR — — 6 ns |5
twHsL Write Protect Setup Time Before CS# Low STR/DTR 20 — — ns 8
tsHWL Write Protect Hold Time After CS# High STR/DTR 100 — — ns 8
top CS# High To Deep Power-Down Mode STR/DTR — — 20 us
troP CS# High To Standby Mode (DPD exit time) | STR/DTR — — 20 us
tw Write Status Register Cycle Time STR/DTR — 5 30 ms
Write Nonvolatile Configuration Register STR/DTR
twNver
Cycle time
teesp | Nonvolatile sector lock time STR/DTR
tasee | Program ASP register STR/DTR
trassp Program Password STR/DTR
tPrBE Erase nonvolatile sector lock array STR/DTR
tep Page Programming Time (256 bytes) STR/DTR — 0.6 2.4 ms |9
tep Page Program Time (n bytes) STR/DTR 10
trorr | Program OTP cycle time STR/DTR
) STR/DTR 200/30
tse Sector Erase Time(4K Bytes) — 50 0 ms
) STR/DTR 0.8/1.6¢
tBE1 Block Erase Time(32K Bytes) - 0.15 5 s
) STR/DTR 1.2/2.0¢
tBE2 Block Erase Time(64K Bytes) - 0.20 9 s
tce Chip Erase Time(NM25LQ512A) STR/DTR — 25 60 s
Notes:
1. This table gives typical values at Ta=25C.
2. tCH+CL should equal to 1/fC.
3. Only for AT parts in QPI: tCH in STR is 3.375ns min, tCH in DTR is 5.62ns min.
4. Only for AT parts in QPI: tCH in STR is 3.375ns min, tCH in DTR is 5.62ns min.
5. Value is not 100% tested and is guaranteed by characterization.
6. Expressed in terms of slew rate.
7. Non-Read commands include: Write, Program, Erase.
8. Applicable only for Write Status Register command when Status Register Write is 1.
9. This value is for typical data pattern with 50% "0" and 50% "1".
10. The symbol "int(n)" is the integer part of n.
12.8.3. AC Reset Characteristics
Table 42: AC Reset Characteristics
Symbol Parameter Condition Min Typ Max | Unit
tRLRH | Reset pulse width — 3.5 — — ns
tRHSL | Reset recovery time | CS# is High, XIP mode. ns
CSt is High, Standby mode. 3.5 — — ns
Command decode in progress, Read ns
operation in progress or Write operation
to volatile registers in progress.
Array Program/Erase/Suspend/Resume, 0.1 — — us
Program OTP, Nonvolatile Sector Lock,
or Erase Nonvolatile Sector Lock Array
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command in progress.
Write Status Register operation in ms
progress
Write Nonvolatile Configuration ms
Register operation in progress
Sector or Block Erase operation s
complete or in suspension.
Deep power-down mode. ms
Advanced Sector Protection Program ms
operation in progress.
Password Protection Program in ms
progress

tSHSL3 | Software reset CS# is High, Standby Mode. ns

recovery time Array Program/Erase/Suspend/Resume, s

Program OTP, Nonvolatile Sector Lock,
or Erase Nonvolatile Sector Lock Array
command in progress.
Write Status Register operation in 0.1 — — ms
progress
Write Nonvolatile Configuration ms
Register operation in progress
Sector or Block Erase operation s
complete or in suspension.
Deep power-down mode. ms
Advanced Sector Protection Program ms
operation in progress.
Password Protection Program in ms
progress

Notes:

1. Values in this table are not 100% tested and are guaranteed by characterization.
2. If tRLRH < 50ns, device is not guaranteed to be reset.

12.9. AC Timing Diagrams

12.9.1. Reset AC Timing During Program/Erase Cycles

CS#

RESET#

/ tSHRH tRHSL \#—
D BE—

\Vi /A /

tRLRH

Figure 63: Reset AC Timing Diagram During Program/Erase Cycles
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12.9.2. Reset Enable and Reset Memory Timing

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
SCLK
cs#\ / N\ /T
o0 N/ \____ / \ /\ / \ /\
Reset Enable Reset Memory

Figure 64: Reset Enable and Reset Memory Timing

12.9.3. Serial Input Timing STR

CS#
tensy tsLcH
SCLK \ / \
t t
VCHCHDX| tCLéj
Sl
o) High-Z

Figure 65: Serial Input Timing STR
12.9.4. Serial Input Timing DTR

CS#
tensy tsic tsHeH
teen teHeL teLsH b
SCLK \__/ \H%\/
tpveHtcHbx | |
SI \E)( Lss X/
tovel < > !
teLox (
SO High-Z ) High-Z

Figure 66: Serial Input Timing DTR
12.9.5. Write Protect Setup and Hold During Write Status Register Operation (SRWD=1)

WPH _____/ twhsL tSHWL N—
CS# ? F_
SCLK |
100 /\ VA G G G G G G G G ¢
101 High-Z

Figure 67: Write Protect Setup and Hold During Write Status Register Operation (SRWD=1)
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12.9.6. Hold Timing Diagram

CS# \

tHLcH tHHCH

HOLD# \ 22 /

Figure 68: Hold Timing Diagram
12.9.7. Serial Output Timing STR

CS#

K» Least Significant Address Bit (LIB) in

Figure 69: Serial Output Timing STR
12.9.8. Serial Output Timing DTR

Cs# Q 47

tch tsHoz
SCLK /_\_/_S% ; \ |
tcHov —
fcLov . t
teLox <
01 MSB)ﬁ X XX X X s —
4>
tcHox

Figure 70: Serial Output Timing DTR

12.10.Program and Erase Specifications

Table 43: Program/Erase Specifications

Parameter Condition Typ Max | Units | Note
Erase to suspend Erase resume to erase suspend 150 — s 1
Program to suspend Program resume to program suspend 5 — us 1
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Sector or Block Erase to | Sector or Block Erase resume to erase suspend 50 — us 1
suspend

Suspend latency Program 7 25 s 2
Suspend latency Sector or Block erase 15 30 s
Suspend latency Chip Erase 15 30 s

Notes:

1. The device does internally control the timing.
2. During suspend, any Read command is accepted.
3. During suspend, any command are expected except:
4KB Sector Erase, 32KB Block Erase, 64KB Block Erase, Chip Erase;
Write Status Register;
Write Nonvolatile Configuration Register;
Program OTP.

12.11.Quality and Reliability Characteristics
Table 44: Quality and Reliability Characteristics

Symbol Description Min Typ Max Units
Tor Data retention — 20 — Years
Nre Program/erase cycles (Endurance) 100,000 — — Cycles
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13.

Ordering Information

NM 25 LQ 256 A

Manufacturer
NM: NeuMem

Product Family
25: SPI NOR Flash
29: Paralle]l NOR Flash

Product Series

Q: 3.3V,4KB Uniform Sector
LQ: 1.8V,4KB Uniform Sector

Density

32: 32Mbit
64: 64Mbit
128: 128Mbit
256: 256 Mbit
512: 512Mbit
01G: 1Gbit

Product Version

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

Package Type

B: FBGA-24

D: DIP8 300mil

F: FBGA-63

P: SOP16 300mil

Q: WSONS (6*5mm)

S: SOP8 208mil

U: USONS (4*4mm, 0.45mm thickness)
W: Wafer

Y: WSONS (8*6mm)

Z: TFBGA24 (6*4 Ball Array)

Temperature Range

C:Commercial (0°C to +70°C)

I: Industrial (-40°C to +85°C)

J: Industrial Plus (-40°C to +105°C)
A: Automotive (-40°C to +125°C)

Green Code

G: Pb Free & Halogen Free Green Package

Packing Type

T or no mark: Tube
Y: Tray
R: Tape & Reel

Figure 71: Device Ordering Information
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14. Package Information

14.1. SOPS8 (208mil)

8 5 0

LT

El |E
0 - _
N A
OO0 . S
b C
S
{ \ 3 y
A2 A
WL
Seating plane / «—> H Al

~[oi0] °

Figure 72: SOP8(208mil) Package

Table 45: The Package Dimensions of SOP8(208mil)

Symbol
Unit A Al A2 b C D E El e L L1 0
MIN. 005 |1.70 |031 |0.18 |513 |770 |5.18 050 |1.20 |0
mm | NOM. 0.15 |1.80 |041 |021 |523 |790 |528 |127BSC |0.67 |131 |5
MAX. | 216 | 025 |[191 |051 |025 |533 |810 |5.38 085 |1.41 |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 BSC | 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
Notes:

1. Package length and width do not include mold flash.
2. Seating plane: Max. 0.10mm.
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14.2. DIP8 (300mil)

4 1
RN E
11°
O
E1 ¢ ]
R0.005xDP0.020
L—‘ LL‘ 11°
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D eB
{ 1]
A2
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LJL Al
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e
bl
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Figure 73: DIP8(300mil) Package
Table 46: The Package Dimensions of DIP8(300mil)
Symbol
: Al A2 b bl C D E El 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 | 0.050 |0.015 |0.008 | 0.356 |0.300 | 0.242 0.333 | 0.120
Inch | NOM. | 0.028 | 0.128 | 0.058 |0.018 | 0.011 |0.367 |0.313 | 0.252 |0.100 | 0.345 |0.130
MAX. | 0.041 | 0.138 |0.065 |0.021 |0.014 |0.378 |0.326 | 0.262 0.357 | 0.140

Notes:
1. Package length and width do not include mold flash.
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14.3. WSONS (6*5mm)
« P TAZ

O

Top View ﬂ Al
A
FLﬂ Piﬁ Side View
|
8 [ 1
v
b D (-
A Ie E1l
[ > (.
50 4
Bottom View
Figure 74: WSON8(6*5mm) Package
Table 47: The Package Dimensions of WSON8(6*5mm)
Symbol
- A Al A2 b D D1 E El e y L
Unit
MIN. 0.70 0.19 0.35 5.90 3.25 4.90 3.85 0.00 0.50
mm | NOM. | 0.75 0.22 0.42 6.00 3.37 5.00 3.97 1.27 BSC | 0.04 0.60
MAX. | 0.80 | 0.05 0.25 0.48 6.10 3.50 5.10 4.10 0.08 0.75
MIN. | 0.028 0.007 |0.014 |0.232 |0.128 | 0.193 | 0.151 0.000 | 0.020
Inch | NOM. | 0.030 0.009 |0.016 |0.236 |0.133 | 0.197 | 0.156 | 0.050 BSC | 0.001 | 0.024
MAX. | 0.032 | 0.002 |0.010 |0.019 |0.240 |0.138 | 0.201 | 0.161 0.003 | 0.030
Notes:

1. Package length and width do not include mold flash.
2. The exposed metal pad on the bottom of the package is connected to device ground (GND pin), so that it can
either connect to GND or be left floating.

Product Specification 101 https://neumem.com/




1.8V Serial Flash Memory NM25LQ512A

14.4. WSONS8 (8*6mm)
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Figure 75: WSON8(8*6mm) Package
Table 48: The Package Dimensions of WSON8(8*6mm)
Symbol
- A Al A2 b D D1 E El 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 0.20 0.40 8.00 3.42 6.00 4.22 1.27 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 0.008 | 0.016 |0.315 |0.135 |0.236 | 0.166 | 0.050 |0.001 | 0.024
MAX. | 0.032 | 0.002 0.019 |0.319 |0.138 |0.240 | 0.173 0.003 | 0.027
Notes:

1. Package length and width do not include mold flash.
2. The exposed metal pad on the bottom of the package is connected to device ground (GND pin), so that it can
either connect to GND or be left floating.
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14.5. TFBGA-24(6*4 ball array)
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Figure 76: TFBGA-24(6*4 ball array) Package
Table 49: The Package Dimensions of TFBGA-24(6*4 ball array)
Symbol
: A Al A2 b D D1 E El e SE SD
Unit
MIN. 0.25 0.35 5.95 7.95
3.00 5.00 1.00 0.50 0.50
mm | NOM. 0.30 0.85 0.40 6.00 8.00
BSC BSC BSC TYP TYP
MAX. | 1.20 | 0.35 0.45 6.05 8.05
MIN. 0.010 0.014 | 0.234 0.313
0.118 0.197 | 0.039 | 0.020 | 0.020
Inch | NOM. 0.012 | 0.033 |0.016 | 0.236 0.315
BSC BSC BSC TYP TYP
MAX. | 0.047 | 0.014 0.018 | 0.238 0.317
Notes:

1. Package length and width do not include mold flash.
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14.6. SOP16 (300mil)
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Figure 77: SOP16(300mil) Package
Table 50: The Package Dimensions of SOP16(300mil)
Symbol
: A Al A2 b C D E El e L L1 ]
Unit
MIN. | 236 | 0.10 |224 |036 |020 |10.10 | 10.10 | 7.42 040 | 131 |0
mm | NOM. | 255 | 020 |234 |041 |025 |10.30 |1035 |752 |127BSC |0.84 |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 | 0
Inch | NOM. | 0.100 | 0.008 | 0.092 | 0.016 | 0.010 | 0.405 | 0.407 | 0.296 | 0.050 BSC | 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
Notes:

1. Package length and width do not include mold flash.
2. Seating plane: Max. 0.10mm.
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14.7. USONS (4*4mm)
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Figure 78: USON8(4*4mm) Package
Table 51: The Package Dimensions of USON8(4*4mm)
Symbol
- A Al A2 A3 b D E e J K L
Unit
MIN. 0.40 | 0.00 0.15 0.25 0.25 3.90 3.90 08 2.20 2.90 0.35
mm | NOM. | 045 | --- R'EF 0.30 0.30 4.00 4.00 B'SC 2.30 3.00 0.40
MAX. | 0.50 | 0.05 0.35 0.35 4.10 4.10 2.40 3.10 0.45
MIN. | 0.015 | 0.000 0.15 0.009 | 0.009 |0.153 |0.153 08 0.086 | 0.114 | 0.013
Inch | NOM. | 0.017 | --- R'EF 0.011 | 0.011 | 0.157 | 0.157 B'SC 0.090 | 0.118 | 0.015
MAX. | 0.019 | 0.001 0.013 |0.013 |0.161 | 0.161 0.094 | 0.122 | 0.017
Notes:

1. Package length and width do not include mold flash.
2. The exposed metal pad on the bottom of the package is connected to device ground (GND pin), so that it can
either connect to GND or be left floating.
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14.8. SOPS (150mil)
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Figure 79: SOP8(150mil) Package
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Table 52: The Package Dimensions of SOP8(150mil)

Symbol
Unit A Al A2 b C D E El e L L1 S 0
MIN. -- 0.10 [135 (036 |0.15 |477 |580 |380 |- 046 |0.85 |041 |0
mm | NOM. -- 015 | 145 |041 |020 |490 |599 |390 |127 |066 |105 |054 |5
MAX. | 1.75 020 | 155 |051 |025 |503 |620 |4.00 |- 086 | 125 |0.67 |38
MIN. -- 0.004 | 0.053 | 0.014 | 0.006 | 0.188 | 0.228 | 0.150 | -- 0.018 | 0.033 | 0.016 | 0
Inch | NOM. -- 0.006 | 0.057 | 0.016 | 0.008 | 0.193 | 0.236 | 0.154 | 0.05 | 0.026 | 0.041 | 0.021 |5
MAX. | 0.069 | 0.008 | 0.061 | 0.020 | 0.010 | 0.198 | 0.244 | 0.158 | -- 0.034 | 0.049 | 0.026 | 8
Notes:

1. Package length and width do not include mold flash.
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14.9. USONS (4*3mm)
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Figure 80: USON8(4*3mm) Package

Table 53: The Package Dimensions of USON8(4*3mm)

Symbol
Unit A Al A2 b D D1 E El e L
MIN. 0.50 | 0.00 00 0.25 3.90 0.70 2.90 0.10 0.55
mm | NOM. 0.55 | 0.02 0.15 0.30 4.00 0.80 3.00 0.20 gsg 0.60
MAX. 0.60 | 0.05 00 0.35 4.10 0.90 3.10 0.30 0.65
MIN. 0.020 | 0.000 00 0.010 0.153 0.027 0.114 0.004 0.022
Inch | NOM. | 0.022 | 0.001 0.006 0.012 0.157 0.031 0.118 0.008 g:é 0.024
MAX. | 0.024 | 0.002 00 0.014 0.161 0.035 0.122 0.012 0.026
Notes:

1. Package length and width do not include mold flash.
2. The exposed metal pad on the bottom of the package is connected to device ground (GND pin), so that it can
either connect to GND or be left floating.

15. Revision History

The table below shows the revision history of this document.

Date Version | Revision

Jan 17, 2021 v1.0 NeuMem initial release.

16. Important Notice

This document is the property of NeuMem and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the "Product”), is owned by the Company under the
intellectual property laws and treaties of the People’s Republic of China and other jurisdictions worldwide. The

Company reserves all rights under such laws and treaties and does not grant any license under its patents,
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copyrights, trademarks, or other intellectual property rights. The names and brands of third party referred
thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product,

including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose. The
Company does not assume any liability arising out of the application or use of any Product described in this
document. Any information provided in this document is provided only for reference purposes. It is the
responsibility of the user of this document to properly design, program, and test the functionality and safety of
any application made of this information and any resulting product. Except for customized products which have
been expressly identified in the applicable agreement, the Products are designed, developed, and/or
manufactured for ordinary business, industrial, personal, and/or household applications only. The Products are
not designed, intended, or authorized for use as components in systems designed or intended for the operation
of weapons, weapons systems, nuclear installations, atomic energy control instruments, combustion control
instruments, airplane or spaceship instruments, traffic signal instruments, life-support devices or systems, other
medical devices or systems (including resuscitation equipment and surgical implants), pollution control or
hazardous substances management, or other uses where the failure of the device or Product could cause
personal injury, death, property or environmental damage ("Unintended Uses"). Customers shall take any and
all actions to ensure using and selling the Products in accordance with the applicable laws and regulations. The
Company is not liable, in whole or in part, and customers shall and hereby do release the Company as well as it’s
suppliers and/or distributors from any claim, damage, or other liability arising from or related to all Unintended
Uses of the Products. Customers shall indemnify and hold the Company as well as it’s suppliers and/or
distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for
personal injury or death, arising from or related to any Unintended Uses of the Products. Customers shall
discard the device according to the local environmental law.

Information in this document is provided solely in connection with the Products. The Company reserves the
right to make changes, corrections, modifications or improvements to this document and the Products and
services described herein at any time, without notice.
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