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Features

N25Q512A
Features ¢ Write protection

— Software write protection applicable to every
* Stacked device (two 256Mb die) 64KB sector via volatile lock bit
* SPI-compatible serial bus interface — Hardware write protection: protected area size
* Double transfer rate (DTR) mode defined by five nonvolatile bits (BP0, BP1, BP2,
» 2.7-3.6V single supply voltage BP3, and TB)

108 MHz (MAX) clock frequency supported for all

protocols in single transfer rate (STR) mode

54 MHz (MAX) clock frequency supported for all

protocols in DTR mode

Dual/quad I/0 instruction provides increased

throughput up to 54 MB/s

Supported protocols

— Extended SPI, dual I/0, and quad I/0

— DTR mode supported on all

Execute-in-place (XIP) mode for all three protocols

— Configurable via volatile or nonvolatile registers

— Enables memory to work in XIP mode directly af-
ter power-on

PROGRAM/ERASE SUSPEND operations

Available protocols

— Available READ operations

— Quad or dual output fast read

— Quad or dual I/0 fast read

Flexible to fit application

— Configurable number of dummy cycles

— Output buffer configurable

Software reset

Additional reset pin for selected part numbers !

3-byte and 4-byte addressability mode supported

64-byte, user-lockable, one-time programmable

(OTP) dedicated area

Erase capability

— Subsector erase 4KB uniform granularity blocks

— Sector erase 64KB uniform granularity blocks

— Single die erase

— Additional smart protections, available upon re-
quest

Electronic signature

— JEDEC-standard 2-byte signature (BA20h)

— Unique ID code (UID): 17 read-only bytes,
including: Two additional extended device ID
bytes to identify device factory options; and cus-
tomized factory data (14 bytes)

Minimum 100,000 ERASE cycles per sector

More than 20 years data retention

Packages - JEDEC-standard, all RoHS-compliant

— V-PDFN-8/8mm x 6mm (also known as SON,
DFPN, MLP, MLF)

— SOP2-16/300mils (also known as SO16W, SO16-
Wide, SOIC-16)

— T-PBGA-24b05/6mm x 8mm (also known as
TBGA24)

Part numbers: N25Q512A83G1240x,
N25Q512A83GSF40x,
N25Q512A83GSFAOX,N25Q512A83G12A0x
and N25Q512A83G12HO0x see table 43 for x
last digit details

Note: 1.
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Important Notes and Warnings

Important Notes and Warnings

Micron Technology, Inc. ("Micron") reserves the right to make changes to information published in this document,
including without limitation specifications and product descriptions. This document supersedes and replaces all
information supplied prior to the publication hereof. You may not rely on any information set forth in this docu-
ment if you obtain the product described herein from any unauthorized distributor or other source not authorized
by Micron.

Automotive Applications. Products are not designed or intended for use in automotive applications unless specifi-
cally designated by Micron as automotive-grade by their respective data sheets. Distributor and customer/distrib-
utor shall assume the sole risk and liability for and shall indemnify and hold Micron harmless against all claims,
costs, damages, and expenses and reasonable attorneys' fees arising out of, directly or indirectly, any claim of
product liability, personal injury, death, or property damage resulting directly or indirectly from any use of non-
automotive-grade products in automotive applications. Customer/distributor shall ensure that the terms and con-
ditions of sale between customer/distributor and any customer of distributor/customer (1) state that Micron
products are not designed or intended for use in automotive applications unless specifically designated by Micron
as automotive-grade by their respective data sheets and (2) require such customer of distributor/customer to in-
demnify and hold Micron harmless against all claims, costs, damages, and expenses and reasonable attorneys'
fees arising out of, directly or indirectly, any claim of product liability, personal injury, death, or property damage
resulting from any use of non-automotive-grade products in automotive applications.

Critical Applications. Products are not authorized for use in applications in which failure of the Micron compo-
nent could result, directly or indirectly in death, personal injury, or severe property or environmental damage
("Critical Applications"). Customer must protect against death, personal injury, and severe property and environ-
mental damage by incorporating safety design measures into customer's applications to ensure that failure of the
Micron component will not result in such harms. Should customer or distributor purchase, use, or sell any Micron
component for any critical application, customer and distributor shall indemnify and hold harmless Micron and
its subsidiaries, subcontractors, and affiliates and the directors, officers, and employees of each against all claims,
costs, damages, and expenses and reasonable attorneys' fees arising out of, directly or indirectly, any claim of
product liability, personal injury, or death arising in any way out of such critical application, whether or not Mi-
cron or its subsidiaries, subcontractors, or affiliates were negligent in the design, manufacture, or warning of the
Micron product.

Customer Responsibility. Customers are responsible for the design, manufacture, and operation of their systems,
applications, and products using Micron products. ALL SEMICONDUCTOR PRODUCTS HAVE INHERENT FAIL-
URE RATES AND LIMITED USEFUL LIVES. IT IS THE CUSTOMER'S SOLE RESPONSIBILITY TO DETERMINE
WHETHER THE MICRON PRODUCT IS SUITABLE AND FIT FOR THE CUSTOMER'S SYSTEM, APPLICATION, OR
PRODUCT. Customers must ensure that adequate design, manufacturing, and operating safeguards are included
in customer's applications and products to eliminate the risk that personal injury, death, or severe property or en-
vironmental damages will result from failure of any semiconductor component.

Limited Warranty. In no event shall Micron be liable for any indirect, incidental, punitive, special or consequential
damages (including without limitation lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such damages are based on tort, warranty,
breach of contract or other legal theory, unless explicitly stated in a written agreement executed by Micron's duly
authorized representative.
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Device Description

Device Description

The N25Q is a high-performance multiple input/output serial Flash memory device
manufactured on 65nm NOR technology. It features execute-in-place (XIP) functionali-
ty, advanced write protection mechanisms, and a high-speed SPI-compatible bus inter-
face. Innovative, high-performance, dual and quad input/output instructions enable
double or quadruple the transfer bandwidth for READ and PROGRAM operations.

Features

The 512Mb N25Q stacked device contains two 256Mb die. From a user standpoint this
stacked device behaves as a monolithic device, except with regard to READ MEMORY
and ERASE operations and status polling. The device contains a single chip select (S#); a
dual-chip version is also available. Contact the factory for more information.

The memory is organized as 1024 (64KB) main sectors that are further divided into 16
subsectors each (16,384 subsectors in total). The memory can be erased one 4KB sub-
sector at a time, 64KB sectors at a time, or single die (256Mb) at a time.

The memory can be write protected by software through volatile and nonvolatile pro-
tection features, depending on the application needs. The protection granularity is of
64KB (sector granularity) for volatile protections

The device has 64 one-time programmable (OTP) bytes that can be read and program-
med with the READ OTP and PROGRAM OTP commands. These 64 bytes can also be
permanently locked with a PROGRAM OTP command.

The device can also pause and resume PROGRAM and ERASE cycles by using dedicated
PROGRAM/ERASE SUSPEND and RESUME instructions.

3-Byte Address and 4-Byte Address Modes
The device features 3-byte or 4-byte address modes to access memory beyond 128Mb.

When 4-byte address mode is enabled, all commands requiring an address must be en-
tered and exited with a 4-byte address mode command: ENTER 4-BYTE ADDRESS
MODE command and EXIT 4-BYTE ADDRESS MODE command. The 4-byte address
mode can also be enabled through the nonvolatile configuration register. See Registers
for more information.

Operating Protocols
The memory can be operated with three different protocols:

» Extended SPI (standard SPI protocol upgraded with dual and quad operations)
e Dual I/0 SPI
e Quad I/O SPI

The standard SPI protocol is extended and enhanced by dual and quad operations. In
addition, the dual SPI and quad SPI protocols improve the data access time and
throughput of a single I/0 device by transmitting commands, addresses, and data
across two or four data lines.

Each protocol contains unique commands to perform READ operations in DTR mode.
This enables high data throughput while running at lower clock frequencies.
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XIP Mode

512Mb, Multiple 1/0 Serial Flash Memory
Device Description

XIP mode requires only an address (no instruction) to output data, improving random
access time and eliminating the need to shadow code onto RAM for fast execution.

Nonvolatile configuration register bits can set XIP mode as the default mode for appli-
cations that must enter XIP mode immediately after powering up.

All protocols support XIP operation. For flexibility, multiple XIP entry and exit methods
are available. For applications that must enter XIP mode immediately after power-up,
nonvolatile configuration register bit settings can enable XIP as the default mode.

Device Configurability

The N25Q family offers additional features that are configured through the nonvolatile
configuration register for default and/or nonvolatile settings. Volatile settings can be
configured through the volatile and volatile-enhanced configuration registers. These
configurable features include the following:

* Number of dummy cycles for the fast READ commands
e Output buffer impedance

» SPI protocol types (extended SPI, dual SPI, or quad SPI)
* Required XIP mode

Enabling/disabling HOLD (RESET function)

* Enabling/disabling wrap mode

Figure 1: Logic Diagram

Note:

VCC
!
DQO— [ —— DQ1
|
C— |l NORdie2
S# —d |1 NOR die 1
|
Vpp/W#DQ2 — ||
|
HOLD#DQ3 —| || —— RESET
VSS

1. Reset functionality is available in devices with a dedicated part number. See Part Num-
ber Ordering Information for more details. The RESET pin is available only for part num-
bers N25Q512A83G1240x, N25Q512A83GSF40x, N25Q512A83GSFAOX,
N25Q512A83G12A0x and N25Q512A83G12HO0x On these parts, the additional RESET pin
must be connected to an external pull-up.
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Signal Assignments

Figure 2: 8-Lead, VDFPN8 - MLP8 (Top View)

s# 1

DQ1 02
Wi#/Vpp/DQ2 [ 3
Vs 04

512Mb, Multiple 1/0 Serial Flash Memory

Uu O N ©

Signal Assignments

H Vec

1 HOLD#/DQ3
iNe

0 DQO

Notes: 1. On the underside of the MLP8 package, there is an exposed central pad that is pulled
internally to Vss and must not be connected to any other voltage or signal line on the

PCB.

2. Reset functionality is available in devices with a dedicated part number. See Part Num-
ber Ordering Information for complete package names and details.

Figure 3: 16-Pin, Plastic Small Outline - SO16 (Top View)

HOLD#/DQ3
VCC
RESET/DNU
DNU

DNU

DNU

S#

DQ1

O

Onnonnnmn
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16
15
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13
12
11
10

9

googunooun

|

C
DQO

DNU

DNU

DNU

DNU

VSS
Wi#/Vpp/DQ2

Note: 1. Reset functionality is available in devices with a dedicated part number. See Part Num-
ber Ordering Information for complete package names and details. Pin 3 is DNU except
for part number N25Q512A83GSF40x and N25Q512A83GSFAOQx, for which it is used as a

RESET pin.
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512Mb, Multiple 1/0 Serial Flash Memory

Figure 4: 24-Ball TBGA (Balls Down)

Note:

1.

Signal Assignments

1 2 3 5
A T T
NC NC RESET/NC NC
B ChooOh Oy Oy O
NC c v, v, N
c A A S A S U S U
NC S# NC W#NPP/DQZ NC
b ChooOh Oy Oy O
NC DQ1 DQO HOLD#/DQ3 NC
E (2 R A A P A
NC NC NC NC NC

See Part Number Ordering Information for complete package names and details. Ball A4
is NC except for part numbers N25Q512A83G1240x,N25Q512A83G12A0x and

N25Q512A83G12H0x for which it is used as a RESET pin.
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Signal Descriptions

Signal Descriptions

The signal description table below is a comprehensive list of signals for the N25 family
devices. All signals listed may not be supported on this device. See Signal Assignments
for information specific to this device.

Table 1: Signal Descriptions

Symbol Type Description

C Input Clock: Provides the timing of the serial interface. Commands, addresses, or data present at se-
rial data inputs are latched on the rising edge of the clock. Data is shifted out on the falling
edge of the clock.

S# Input Chip select: When S# is HIGH, the device is deselected and DQ1 is at High-Z. When in exten-
ded SPI mode, with the device deselected, DQ1 is tri-stated. Unless an internal PROGRAM,
ERASE, or WRITE STATUS REGISTER cycle is in progress, the device enters standby power mode
(not deep power-down mode). Driving S# LOW enables the device, placing it in the active pow-
er mode. After power-up, a falling edge on S# is required prior to the start of any command.

DQO Input Serial data: Transfers data serially into the device. It receives command codes, addresses, and
and I/O |the data to be programmed. Values are latched on the rising edge of the clock. DQO is used for
input/output during the following operations: DUAL OUTPUT FAST READ, QUAD OUTPUT FAST
READ, DUAL INPUT/OUTPUT FAST READ, and QUAD INPUT/OUTPUT FAST READ. When used for
output, data is shifted out on the falling edge of the clock.

In DIO-SPI, DQO always acts as an input/output.

In QIO-SPI, DQO always acts as an input/output, with the exception of the PROGRAM or ERASE
cycle performed with Vpp. The device temporarily enters the extended SPI protocol and then re-
turns to QIO-SPI as soon as Vpp goes LOW.

DQ1 Output |Serial data:Transfers data serially out of the device. Data is shifted out on the falling edge of
and I/O  |the clock. DQ1 is used for input/output during the following operations: DUAL INPUT FAST
PROGRAM, QUAD INPUT FAST PROGRAM, DUAL INPUT EXTENDED FAST PROGRAM, and QUAD
INPUT EXTENDED FAST PROGRAM. When used for input, data is latched on the rising edge of
the clock.

In DIO-SPI, DQ1 always acts as an input/output.

In QIO-SPI, DQ1 always acts as an input/output, with the exception of the PROGRAM or ERASE
cycle performed with the enhanced program supply voltage (Vpp). In this case the device tem-
porarily enters the extended SPI protocol and then returns to QIO-SPI as soon as Vpp goes LOW.

DQ2 Input DQ2: When in QIO-SPI mode or in extended SPI mode using QUAD FAST READ commands, the
and I/O [signal functions as DQ2, providing input/output.

All data input drivers are always enabled except when used as an output. Micron recommends
customers drive the data signals normally (to avoid unnecessary switching current) and float
the signals before the memory device drives data on them.

DQ3 Input DQ3: When in quad SPI mode or in extended SPI mode using quad FAST READ commands, the
and I/O [signal functions as DQ3, providing input/output. HOLD# is disabled and RESET# is disabled if
the device is selected.

RESET# Control |RESET: This is a hardware RESET# signal. When RESET# is driven HIGH, the memory is in the
Input normal operating mode. When RESET# is driven LOW, the memory enters reset mode and out-
put is High-Z. If RESET# is driven LOW while an internal WRITE, PROGRAM, or ERASE operation
is in progress, data may be lost.

09005aef84752721 1 1 Micron Technology, Inc. reserves the right to change products or specifications without notice.
n25q_512mb_1ce_3V_65nm.pdf - Rev. V 06/18 EN © 2011 Micron Technology, Inc. All rights reserved.



ﬂlcron 512Mb, Multiple 1/0 Serial Flash Memory

Signal Descriptions

Table 1: Signal Descriptions (Continued)

Symbol Type Description

HOLD# Control |HOLD: Pauses any serial communications with the device without deselecting the device. DQ1
Input (output) is High-Z. DQO (input) and the clock are "Don't Care." To enable HOLD, the device
must be selected with S# driven LOW.

HOLD# is used for input/output during the following operations: QUAD OUTPUT FAST READ,
QUAD INPUT/OUTPUT FAST READ, QUAD INPUT FAST PROGRAM, and QUAD INPUT EXTENDED
FAST PROGRAM.

In QIO-SPI, HOLD# acts as an 1/0 (DQ3 functionality), and the HOLD# functionality is disabled
when the device is selected. When the device is deselected (S# is HIGH) in parts with RESET#
functionality, it is possible to reset the device unless this functionality is not disabled by means
of dedicated registers bits.

The HOLD# functionality can be disabled using bit 4 of the NVCR or bit 4 of the VECR.

On devices that include DTR mode capability, the HOLD# functionality is disabled as soon as a
DTR operation is recognized.

Wi Control |Write protect: Wi can be used as a protection control input or in QIO-SPI operations. When in
Input extended SPI with single or dual commands, the WRITE PROTECT function is selectable by the
voltage range applied to the signal. If voltage range is low (0V to V), the signal acts as a
write protection control input. The memory size protected against PROGRAM or ERASE opera-
tions is locked as specified in the status register block protect bits 3:0.

Wi is used as an input/output (DQ2 functionality) during QUAD INPUT FAST READ and QUAD
INPUT/OUTPUT FAST READ operations and in QIO-SPI.

Vpp Power |Supply voltage: If Vpp is in the voltage range of Vppy, the signal acts as an additional power
supply, as defined in the AC Measurement Conditions table.

During QIFP, QIEFP, and QIO-SPI PROGRAM/ERASE operations, it is possible to use the addition-
al Vpp power supply to speed up internal operations. However, to enable this functionality, it is
necessary to set bit 3 of the VECR to 0.

In this case, Vpp is used as an I/O until the end of the operation. After the last input data is shif-
ted in, the application should apply Vpp voltage to Vpp within 200ms to speed up the internal
operations. If the Vpp voltage is not applied within 200ms, the PROGRAM/ERASE operations
start at standard speed.

The default value of VECR bit 3 is 1, and the Vpp functionality for quad I/0 modify operations is

disabled.
Ve Power |Device core power supply: Source voltage.
Vss Ground |Ground: Reference for the V¢c supply voltage.
DNU - Do not use.
NC - No connect.
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Memory Organization

512Mb, Multiple 1/0 Serial Flash Memory

Memory Configuration and Block Diagram

Memory Organization

The memory is a stacked device comprised of two 256Mb chips. Each chip is internally
partitioned into two 128Mb segments. Each page of memory can be individually pro-
grammed. Bits are programmed from one through zero. The device is subsector, sector,
or single 256Mb chip erasable, but not page-erasable. Bits are erased from zero through
one. The memory is configured as 67,108,864 bytes (8 bits each); 1024 sectors (64KB
each); 16,384 subsectors (4KB each); and 262,144 pages (256 bytes each); and 64 OTP
bytes are located outside the main memory array.

Figure 5: Block Diagram
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WHN pp —|

S#—

Control logic

High voltage
generator

64 OTP bytes
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1/0 shift register
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Y decoder
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7
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Memory Map - 512Mb Density

Memory Map - 512Mb Density

Table 2: Sectors[1023:0]

Address Range
Sector Subsector Start End
1023 16383 03FF FOOOh 03FF FFFFh
16568 03FF 6000h 03FF ;)FFFh
5‘.I1 81.91 O1FF I.:OOOh O1FF .FFFFh
8176 01FF 0000h O1FF 6FFFh
255 40.95 OOFF I.:OOOh OOFF .FFFFh
40.80 OOFF 6000h OOFF ;)FFFh
127 2047 007F FOOOh 007F .FFFFh
20.32 007F 6000h 007F 6FFFh
6.3 10.23 003F ;:OOOh 003F .FFFFh
10.08 003F 6000h 003F 6FFFh
6 1.5 0000 ;:OOOh 0000 .FFFFh
6 0000 6000h 0000 .OFFFh
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Device Protection

Device Protection

Table 3: Data Protection Using Device Protocols

Note 1 applies to the entire table
Protection by: Description

Power-on reset and internal timer |Protects the device against inadvertent data changes while the power supply is out-
side the operating specification.

Command execution check Ensures that the number of clock pulses is a multiple of one byte before executing a
PROGRAM or ERASE command, or any command that writes to the device registers.

WRITE ENABLE operation Ensures that commands modifying device data must be preceded by a WRITE ENABLE
command, which sets the write enable latch bit in the status register.

Note: 1. Extended, dual, and quad SPI protocol functionality ensures that device data is protec-
ted from excessive noise.

Table 4: Memory Sector Protection Truth Table

Note 1 applies to the entire table

Sector Lock Register
Sector Lock Sector Write Lock
Down Bit Bit Memory Sector Protection Status

0 0 Sector unprotected from PROGRAM and ERASE operations. Protection status re-
versible.

0 1 Sector protected from PROGRAM and ERASE operations. Protection status rever-
sible.

1 0 Sector unprotected from PROGRAM and ERASE operations. Protection status not
reversible except by power cycle or reset.

1 1 Sector protected from PROGRAM and ERASE operations. Protection status not
reversible except by power cycle or reset.

Note: 1. Sector lock register bits are written to when the WRITE TO LOCK REGISTER command is
executed. The command will not execute unless the sector lock down bit is cleared (see
the WRITE TO LOCK REGISTER command).

Table 5: Protected Area Sizes - Upper Area

Note 1 applies to the entire table

Status Register Content Memory Content
Top/
Bottom

Bit BP3 BP2 BP1 BPO Protected Area Unprotected Area
0 0 0 0 0 None All sectors
0 0 0 0 1 Sector 1023 Sectors (0 to 1022)
0 0 0 1 0 Sectors (1022 to 1023) Sectors (0 to 1021)
0 0 0 1 1 Sectors (1020 to 1023) Sectors (0 to 1019)
0 0 1 0 0 Sectors (1016 to 1023) Sectors (0 to 1015)
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Table 5: Protected Area Sizes - Upper Area (Continued)

Note 1 applies to the entire table

512Mb, Multiple 1/0 Serial Flash Memory
Device Protection

Status Register Content Memory Content
Top/
Bottom

Bit BP3 BP2 BP1 BPO Protected Area Unprotected Area
0 0 1 0 1 Sectors (1008 to 1023) Sectors (0 to 1007)
0 0 1 1 0 Sectors (992 to 1023) Sectors (0 to 991)
0 0 1 1 1 Sectors (960 to 1023) Sectors (0 to 959)
0 1 0 0 0 Sectors (896 to 1023) Sectors (0 to 895)
0 1 0 0 1 Sectors (768 to 1023) Sectors (0 to 767)
0 1 0 1 0 Sectors (512 to 1023) Sectors (0 to 511)
0 1 0 1 1 All sectors None
0 1 1 0 0 All sectors None
0 1 1 0 1 All sectors None
0 1 1 1 0 All sectors None
0 1 1 1 1 All sectors None

Table 6: Protected Area Sizes - Lower Area

. See the Status Register for details on the top/bottom bit and the BP 3:0 bits.

Note 1 applies to the entire table

Status Register Content Memory Content
Top/
Bottom

Bit BP3 BP2 BP1 BPO Protected Area Unprotected Area
1 0 0 0 0 None All sectors
1 0 0 0 1 Sector 0 Sectors (1 to 1023)
1 0 0 1 0 Sectors (0 to 1) Sectors (2 to 1023)
1 0 0 1 1 Sectors (0 to 3) Sectors (4 to 1023)
1 0 1 0 0 Sectors (0 to 7) Sectors (8 to 1023)
1 0 1 0 1 Sectors (0 to 15) Sectors (16 to 1023)
1 0 1 1 0 Sectors (0 to 31) Sectors (32 to 1023)
1 0 1 1 1 Sectors (0 to 63) Sectors (64 to 1023)
1 1 0 0 0 Sectors (0 to 127) Sectors (128 to 1023)
1 1 0 0 1 Sectors (0 to 255) Sectors (256 to 1023)
1 1 0 1 0 Lower half Sectors (512 to 1023)
1 1 0 1 1 All sectors None
1 1 1 0 0 All sectors None
1 1 1 0 1 All sectors None
1 1 1 1 0 All sectors None
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ﬂlcron 512Mb, Multiple I/0 Serial Flash Memory

Device Protection

Table 6: Protected Area Sizes - Lower Area (Continued)

Note 1 applies to the entire table

Status Register Content Memory Content
Top/
Bottom
Bit BP3 BP2 BP1 BPO Protected Area Unprotected Area
1 1 1 1 1 All sectors None
Note: 1. See the Status Register for details on the top/bottom bit and the BP 3:0 bits.
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ﬂlcron 512Mb, Multiple I/0 Serial Flash Memory

Serial Peripheral Interface Modes

Serial Peripheral Interface Modes

The device can be driven by a microcontroller while its serial peripheral interface is in
either of the two modes shown here. The difference between the two modes is the clock
polarity when the bus master is in standby mode and not transferring data. Input data is
latched in on the rising edge of the clock, and output data is available from the falling
edge of the clock.

Table 7: SPI Modes

Note 1 applies to the entire table

SPI Modes Clock Polarity
CPOL=0,CPHA=0 C remains at 0 for (CPOL = 0, CPHA = 0)
CPOL =1, CPHA =1 Cremains at 1 for (CPOL=1, CPHA=1)

Note: 1. The listed SPI modes are supported in extended, dual, and quad SPI protocols.

Shown below is an example of three memory devices in extended SPI protocol in a sim-
ple connection to an MCU on an SPI bus. Because only one device is selected at a time,
that one device drives DQ1, while the other devices are High-Z.

Resistors ensure the device is not selected if the bus master leaves S# High-Z. The bus
master might enter a state in which all input/output is High-Z simultaneously, such as
when the bus master is reset. Therefore, the serial clock must be connected to an exter-
nal pull-down resistor so that S# is pulled HIGH while the serial clock is pulled LOW.
This ensures that S# and the serial clock are not HIGH simultaneously and that ‘SHCH
is met. The typical resistor value of 100k<, assuming that the time constant R x Cp (Cp =
parasitic capacitance of the bus line), is shorter than the time the bus master leaves the
SPI bus in High-Z.

Example: Cp = 50pE that is R x Cp = 5ps. The application must ensure that the bus mas-
ter never leaves the SPI bus High-Z for a time period shorter than 5ps. W# and HOLD#
should be driven either HIGH or LOW, as appropriate.

Micron Technology, Inc. reserves the right to change products or specifications without notice.
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Figure 6: Bus Master and Memory Devices on the SPI Bus

Serial Peripheral Interface Modes
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