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Notice On Data Sheet Designations
Spansion Inc. issues data sheets with Advance Information or Preliminary designations to advise readers of
product information or intended specifications throughout the product life cycle, including development,
qualification, initial production, and full production. In all cases, however, readers are encouraged to verify
that they have the latest information before finalizing their design. The following descriptions of Spansion data
sheet designations are presented here to highlight their presence and definitions.

Advance Information

The Advance Information designation indicates that Spansion Inc. is developing one or more specific
products, but has not committed any design to production. Information presented in a document with this
designation is likely to change, and in some cases, development on the product may discontinue. Spansion
Inc. therefore places the following conditions upon Advance Information content:

“This document contains information on one or more products under development at Spansion Inc.
The information is intended to help you evaluate this product. Do not design in this product without
contacting the factory. Spansion Inc. reserves the right to change or discontinue work on this proposed
product without notice.”

Preliminary

The Preliminary designation indicates that the product development has progressed such that a commitment
to production has taken place. This designation covers several aspects of the product life cycle, including
product qualification, initial production, and the subsequent phases in the manufacturing process that occur
before full production is achieved. Changes to the technical specifications presented in a Preliminary
document should be expected while keeping these aspects of production under consideration. Spansion
places the following conditions upon Preliminary content:

“This document states the current technical specifications regarding the Spansion product(s)
described herein. The Preliminary status of this document indicates that product qualification has been
completed, and that initial production has begun. Due to the phases of the manufacturing process that
require maintaining efficiency and quality, this document may be revised by subsequent versions or
modifications due to changes in technical specifications.”

Combination

Some data sheets contain a combination of products with different designations (Advance Information,
Preliminary, or Full Production). This type of document distinguishes these products and their designations
wherever necessary, typically on the first page, the ordering information page, and pages with the DC
Characteristics table and the AC Erase and Program table (in the table notes). The disclaimer on the first
page refers the reader to the notice on this page.

Full Production (No Designation on Document)

When a product has been in production for a period of time such that no changes or only nominal changes
are expected, the Preliminary designation is removed from the data sheet. Nominal changes may include
those affecting the number of ordering part numbers available, such as the addition or deletion of a speed
option, temperature range, package type, or V|q range. Changes may also include those needed to clarify a
description or to correct a typographical error or incorrect specification. Spansion Inc. applies the following
conditions to documents in this category:

“This document states the current technical specifications regarding the Spansion product(s)
described herein. Spansion Inc. deems the products to have been in sufficient production volume such
that subsequent versions of this document are not expected to change. However, typographical or
specification corrections, or modifications to the valid combinations offered may occur.”

Questions regarding these document designations may be directed to your local sales office.
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Features

B Density
— 128 Mbits (16 Mbytes)
B Serial Peripheral Interface (SPI)
— SPI Clock polarity and phase modes 0 and 3
— Extended Addressing: 24- or 32-bit address options
— Serial Command set and footprint compatible with S25FL-A,
S25FL-K, and S25FL-P SPI families
— Multi I/O Command set and footprint compatible with
S25FL-P SPI family
B READ Commands
— Normal, Fast, Dual, Quad
— AutoBoot - power up or reset and execute a Normal or Quad read
command automatically at a preselected address
— Common Flash Interface (CFl) data for configuration information.
B Programming (0.8 Mbytes/s)
— 256- or 512-byte Page Programming buffer options
— Quad-Input Page Programming (QPP) for slow clock systems
Erase (0.5 Mbytes/s)
— Hybrid sector size option - physical set of sixteen 4-kbyte sectors at
top or bottom of address space with all remaining sectors of
64 kbytes
— Uniform sector option - always erase 256-kbyte blocks for software
compatibility with higher density and future devices.
Cycling Endurance
— 100,000 Program-Erase Cycles per sector minimum

Data Retention

— 20 Year Data Retention typical

Security features

— One Time Program (OTP) array of 1024 bytes
— Block Protection:

— Status Register bits to control protection against program or

erase of a contiguous range of sectors.

— Hardware and software control options
— Advanced Sector Protection (ASP)

— Individual sector protection controlled by boot code or password
Spansion® 65 nm MirrorBit Technology with Eclipse™
Architecture
Supply Voltage: 2.7V to 3.6V
Temperature Range:

— Industrial (-40°C to +85°C)

— Automotive In-Cabin (-40°C to +105°C)
Packages (all Pb-free)

— 8-lead SOIC (208 mil)

— 8-contact USON 6 x 5 mm

— BGA-24 6 x 8 mm

— 5 x 5 ball (FAB024) and 4 x 6 ball (FAC024) footprint options
— Known Good Die and Known Tested Die

Publication Number S25FL127S_00 Revision 02 Issue Date April 25, 2013

This document states the current technical specifications regarding the Spansion product(s) described herein. The Preliminary status of this document indicates that product qual-
ification has been completed, and that initial production has begun. Due to the phases of the manufacturing process that require maintaining efficiency and quality, this document
may be revised by subsequent versions or modifications due to changes in technical specifications.
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1. Performance Summary

Table 1.1 Maximum Read Rates

Command CIC(’I%_::? te Mbytes/s
Read 50 6.25
Fast Read 108 13.5
Dual Read 108 27
Quad Read 108 54

Table 1.2 Typical Program and Erase Rates

Operation kbytes/s
Page Programming (256-byte page buffer) 650
Page Programming (512-byte page buffer) 800
4-kbyte Physical Sector Erase (Hybrid Sector Option) 30
64-kbyte Physical Sector Erase (Hybrid Sector Option) 500
256-kbyte Logical Sector Erase (Uniform Sector Option) 500

Table 1.3 Current Consumption

Operation Current (mA)
Serial Read 50 MHz 16 (max)
Serial Read 108 MHz 24 (max)
Quad Read 108 MHz 47 (max)
Program 50 (max)
Erase 50 (max)
Standby 0.07 (typ)
4 S25FL127S S25FL127S_00_02 April 25,2013
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2. Overview

2.1 General Description
The Spansion S25FL127S device is a flash non-volatile memory product using:
m MirrorBit technology - that stores two data bits in each memory array transistor
W Eclipse architecture - that dramatically improves program and erase performance
B 65 nm process lithography

This device connects to a host system via a Serial Peripheral Interface (SPI). Traditional SPI single bit serial
input and output (Single I/O or SIO) is supported as well as optional two bit (Dual I/0 or DIO) and four bit
(Quad I/0 or QIO) serial commands. This multiple width interface is called SPI Multi-I/O or MIO.

The Eclipse architecture features a Page Programming Buffer that allows up to 128 words (256 bytes) or
256 words (512 bytes) to be programmed in one operation, resulting in faster effective programming and
erase than prior generation SPI program or erase algorithms.

Executing code directly from flash memory is often called Execute-In-Place or XIP. By using FL-S devices at
the higher clock rates supported, with QIO command, the instruction read transfer rate can match or exceed
traditional parallel interface, asynchronous, NOR flash memories while reducing signal count dramatically.

The S25FL127S product offers a high density coupled with the flexibility and fast performance required by a
variety of embedded applications. It is ideal for code shadowing, XIP, and data storage.
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2.2 Migration Notes

2.2.1 Features Comparison

The S25FL127S device is command set and footprint compatible with prior generation FL-K, FL-P, and FL-S

family devices.

Table 2.1 FL Generations Comparison

Parameter FL-K FL-P FL-S FL127S
Technology Node 90 nm 90 nm 65 nm 65 nm
Architecture Floating Gate MirrorBit MirrorBit Eclipse MirrorBit Eclipse
Density 4 Mb - 128 Mb 32 Mb - 256 Mb 128 Mb, zieé\f:)b’ 512 Mb, 128 Mb
Bus Width x1, x2, x4 x1, x2, x4 x1, x2, x4 x1, x2, x4
Supply Voltage 2.7V -3.6V 2.7V -3.6V 27V - 3'6\/\//1 65V -3.6V 2.7V -3.6V
10

Normal Read Speed
(SDR)

6 MB/s (50 MHz)

5 MB/s (40 MHz)

6 MB/s (50 MHz)

6 MB/s (50 MHz)

Fast Read Speed (SDR)

13 MB/s (104 MHz)

13 MB/s (104 MHz)

17 MB/s (133 MHz)

13.5 MB/s (108 MHz)

Dual Read Speed (SDR)

26 MB/s (104 MHz)

20 MB/s (80 MHz)

26 MB/s (104 MHz)

27 MB/s (108 MHz)

Quad Read Speed (SDR)

52 MB/s (104 MHz)

40 MB/s (80 MHz)

52 MB/s (104 MHz)

54 MB/s (108 MHz)

Fast Read Speed (DDR)

16 MB/s (66 MHz)

Dual Read Speed (DDR)

33 MB/s (66 MHz)

Quad Read Speed (DDR)

66 MB/s (66 MHz)

Sector

Program Buffer Size 256B 256B 256B/512B 256B /512B

Uniform Sector Size 4 kB 64 kB / 256 kB 64 kB / 256 kB 64 kB / 256 kB
Parameter Sector Size N/A 4 kB 4 kB (option) 4 kB (option)
Number of Parameter 0 32 32 (option) 16 (option)

Sector Erase Rate (typ.)

135 kB/s (4 kB), 435 kB/s
(64 kB)

130 kB/s (64 kB)

30 kB/s (4 kB), 500 kB/s
(64 kB / 256 kB)

30 kB/s (4 kB), 500 kB/s
(64 kB / 256 kB)

Page Programming Rate

365 kB/s (256B)

170 kB/s (256B)

1000 kB/s (2568),

650 kB/s (2568),

(typ.) 1500 kB/s (512B) 800 kB/s (512B)
oTP 768B (3 x 256B) 506B 1024B 1024B
Advanced Sector No No Yes Yes
Protection
Auto Boot Mode No No Yes Yes
Erase Suspend/Resume Yes No Yes Yes
Program Suspend/ Yes No Yes Yes
Resume
Operating Temperature -40°C to +85°C -40°C to +85°C / +105°C | -40°C to +85°C / +105°C | -40°C to +85°C / +105°C

Notes:

1. 256B program page option only for 128 Mb and 256-Mb density FL-S devices.

oA DN

FL-P column indicates FL129P MIO SPI device (for 128-Mb density). FL128P does not support MIO, OTP or 4-kB sectors.
64-kB sector erase option only for 128-Mb/256-Mb density FL-P and FL-S devices.
FL-K family devices can erase 4-kB sectors in groups of 32 kB or 64 kB.
Refer to individual data sheets for further details.
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Known Differences from Prior Generations

Error Reporting

Prior generation FL memories either do not have error status bits or do not set them if program or erase is
attempted on a protected sector. The FL-S family does have error reporting status bits for program and erase
operations. These can be set when there is an internal failure to program or erase or when there is an attempt
to program or erase a protected sector. In either case the program or erase operation did not complete as
requested by the command.

Secure Silicon Region (OTP)

The size and format (address map) of the One Time Program area is different from prior generations. The
method for protecting each portion of the OTP area is different. For additional details see Secure Silicon
Region (OTP) on page 63.

Configuration Register Freeze Bit
The configuration register Freeze bit CR1[0], locks the state of the Block Protection bits as in prior

generations. In the FL-S family it also locks the state of the configuration register TBPARM bit CR1[2],
TBPROT bit CR1[5], and the Secure Silicon Region (OTP) area.

Sector Architecture

The FL127S has sixteen 4-kbyte sectors that may be located at the top or bottom of address space. Other
members of the FL-S Family and FL-P Family have thirty two 4-kbyte sectors that may be located at the top
or bottom of address space.

These smaller parameter sectors may also be removed, leaving all sectors uniform in size, depending on the
selected configuration (SR2[7]).

Sector Erase Commands
The command for erasing an 8-kbyte area (two 4-kbyte sectors) is not supported.

The command for erasing a 4-kbyte sector is supported only for use on the 4-kbyte parameter sectors at the
top or bottom of the device address space. The 4-kbyte erase command will only erase the parameter
sectors.

The erase command for 64-kbyte sectors is supported when the configuration option for 4-kbyte parameter
sectors with 64-kbyte uniform sectors is used. The 64-kbyte erase command may be applied to erase a group
of sixteen 4-kbyte sectors.

The erase command for a 256-kbyte sector replaces the 64-kbyte erase command when the configuration
option for 256-kbyte uniform sectors is used.

Deep Power Down
The Deep Power Down (DPD) function is not supported in FL-S family devices.

The legacy DPD (B9h) command code is instead used to enable legacy SPI memory controllers, that can
issue the former DPD command, to access a new bank address register. The bank address register allows
SPI memory controllers that do not support more than 24 bits of address, the ability to provide higher order
address bits for commands, as needed to access the larger address space of the 256-Mbit and 512-Mbit
density FL-S devices. For additional information see Extended Address on page 52.

Hardware Reset

A separate hardware reset input is provided in packages with greater than 8 connections. In 8-connection
packages, a new option is provided to replace the HOLD# / 103 input with an 103 / RESET# input to allow for
hardware reset in small packages.
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New Features

The FL-S family introduces several new features to SPI category memories:

B Extended address for access to higher memory density.

B AutoBoot for simpler access to boot code following power up.

B Enhanced high performance read commands using mode bits to eliminate the overhead of SIO instructions
when repeating the same type of read command.

® Multiple options for initial read latency (number of dummy cycles) for faster initial access time or higher
clock rate read commands.

B Advanced Sector Protection for individually controlling the protection of each sector. This is very similar to
the Advanced Sector Protection feature found in several other Spansion parallel interface NOR memory
families.

2.3 Glossary

BCD Binary Coded Decimal. A Value in which each 4-bit nibble represents a decimal numeral.

All information transferred between the host system and memory during one period while

Command CSt# is low. This includes the instruction (sometimes called an operation code or opcode) and

any required address, mode bits, latency cycles, or data.
The name for a type of Electrical Erase Programmable Read Only Memory (EEPROM) that

Flash erases large blocks of memory bits in parallel, making the erase operation much faster than

early EEPROM.

High A signal voltage level = V| or a logic level representing a binary one (1).

The 8-bit code indicating the function to be performed by a command (sometimes called an

Instruction operation code or opcode). The instruction is always the first 8 bits transferred from host

system to the memory in any command.

Low A signal voltage level < V,_or a logic level representing a binary zero (0).

LSB Generally the right most bit, with the lowest order of magnitude value, within a group of bits of

(Least Significant Bit) a register or data value.

MSB Generally the left most bit, with the highest order of magnitude value, within a group of bits of

(Most Significant Bit) a register or data value.

Non-Volatile No power is needed to maintain data stored in the memory.

OPN The alphanumeric string specifying the memory device type, density, package, factory non-

(Ordering Part Number) | volatile configuration, etc. used to select the desired device.

Page 512 bytes or 256 bytes aligned and length group of data. The size assigned for a page
9 depends on the Ordering Part Number.

PCB Printed Circuit Board

Register Bit References Are in the format: Register_name[bit_number] or Register_name[bit_range_MSB:

bit_range_LSB]

Sector Erase unit size; depending on device model and sector location this may be 4 kbytes,

64 kbytes or 256 kbytes.

An operation that changes data within volatile or non-volatile registers bits or non-volatile
flash memory. When changing non-volatile data, an erase and reprogramming of any
unchanged non-volatile data is done, as part of the operation, such that the non-volatile data

Write is modified by the write operation, in the same way that volatile data is modified — as a single

operation. The non-volatile data appears to the host system to be updated by the single write
command, without the need for separate commands for erase and reprogram of adjacent, but
unaffected data.
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2.4 Other Resources

241 Links to Software
http://www.spansion.com/Support/Pages/Support.aspx

24.2 Links to Application Notes

http://www.spansion.com/Support/TechnicalDocuments/Pages/ApplicationNotes.aspx

243 Specification Bulletins

Specification bulletins provide information on temporary differences in feature description or parametric
variance since the publication of the last full data sheet. Contact your local sales office for details. Obtain the
latest list of company locations and contact information at:

http://www.spansion.com/About/Pages/Locations.aspx
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Hardware Interface

Serial Peripheral Interface with Multiple Input / Output (SPI-MIO)

Many memory devices connect to their host system with separate parallel control, address, and data signals
that require a large number of signal connections and larger package size. The large number of connections
increase power consumption due to so many signals switching and the larger package increases cost.

The S25FL-S family of devices reduces the number of signals for connection to the host system by serially
transferring all control, address, and data information over 4 to 6 signals. This reduces the cost of the memory
package, reduces signal switching power, and either reduces the host connection count or frees host
connectors for use in providing other features.

The S25FL-S family of devices uses the industry standard single bit Serial Peripheral Interface (SPI) and also
supports optional extension commands for two bit (Dual) and four bit (Quad) wide serial transfers. This
multiple width interface is called SPI Multi-I/O or SPI-MIO.

3. Signal Descriptions

3.1 Input/Output Summary
Table 3.1 Signal List
Signal Name Type Description
RESET# Input _Hardware Reset. 'I_'he signal has an internal pull-up resistor and may be left unconnected
in the host system if not used.
SCK Input Serial Clock.
CS# Input Chip Select.
S1/100 I/0 Serial Input for single bit data commands or |00 for Dual or Quad commands.
SO /101 110 Serial Output for single bit data commands. 101 for Dual or Quad commands.
Write Protect when not in Quad mode. 102 in Quad mode. The signal has an internal
WP# /102 110 pull-up resistor and may be left unconnected in the host system if not used for Quad
commands.
HOLD#/103 Hold (pause) serial transfer in single bit or Dual data commands. 103 in Quad-I/O mode.
RESET# when enabled by SR2[5]=1 and not in Quad-I/O mode, CR1[1]=0. or when CS#
orlO3/ 110 _— } / . )
is high. The signal has an internal pull-up resistor and may be left unconnected in the host
RESET# .
system if not used for Quad commands.
Vee Supply Power Supply.
Vss Supply Ground.
Not Connected. No device internal signal is connected to the package connector nor is
NG Unused there any future plan to use the connector for a signal. The connection may safely be
used for routing space for a signal on a Printed Circuit Board (PCB). However, any signal
connected to an NC must not have voltage levels higher than V.
Reserved for Future Use. No device internal signal is currently connected to the
RFU Reserved package connector but there is potential future use of the connector for a signal. It is
recommended to not use RFU connectors for PCB routing channels so that the PCB may
take advantage of future enhanced features in compatible footprint devices.
Do Not Use. A device internal signal may be connected to the package connector. The
connection may be used by Spansion for test or other purposes and is not intended for
DNU Reserved connection to any host system signal. Any DNU signal related function will be inactive
when the signal is at V|_. The signal has an internal pull-down resistor and may be left
unconnected in the host system or may be tied to Vgg. Do not use these connections for
PCB signal routing channels. Do not connect any host system signal to this connection.
16 S25FL127S S25FL127S_00_02 April 25,2013
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3.2 Address and Data Configuration

Traditional SPI single bit wide commands (Single or SIO) send information from the host to the memory only
on the Sl signal. Data may be sent back to the host serially on the Serial Output (SO) signal.

Dual or Quad Output commands send information from the host to the memory only on the SI signal. Data will
be returned to the host as a sequence of bit pairs on |00 and 101 or four bit (nibble) groups on 100, 101, 102,
and 103.

Dual or Quad Input/Output (I/O) commands send information from the host to the memory as bit pairs on 100
and 101 or four bit (nibble) groups on 100, 101, 102, and 103. Data is returned to the host similarly as bit pairs
on 100 and 101 or four bit (nibble) groups on 100, 101, 102, and 103.

3.3 Hardware Reset (RESET#)

The RESET# input provides a hardware method of resetting the device to standby state, ready for receiving a
command. When RESETH# is driven to logic low (V) for at least a period of tgp, the device:

terminates any operation in progress,

tristates all outputs,

resets the volatile bits in the Configuration Register,
resets the volatile bits in the Status Registers,
resets the Bank Address Register to 0,

loads the Program Buffer with all 1s,

reloads all internal configuration information necessary to bring the device to standby mode,

and resets the internal Control Unit to standby state.
RESET# causes the same initialization process as is performed when power comes up and requires tpy time.

RESET# may be asserted low at any time. To ensure data integrity any operation that was interrupted by a
hardware reset should be reinitiated once the device is ready to accept a command sequence.

When RESET# is first asserted Low, the device draws Igc (50 MHz value) during tpy. If RESET# continues
to be held at Vgg the device draws CMOS standby current (lgg).

RESET# has an internal pull-up resistor and may be left unconnected in the host system if not used.

The RESET# input is not available on all packages options. When not available the RESET# input of the
device is tied to the inactive state, inside the package.

34 Serial Clock (SCK)

This input signal provides the synchronization reference for the SPI interface. Instructions, addresses, or data
input are latched on the rising edge of the SCK signal. Data output changes after the falling edge of SCK.

3.5 Chip Select (CS#)

The chip select signal indicates when a command for the device is in process and the other signals are
relevant for the memory device. When the CS# signal is at the logic high state, the device is not selected and
all input signals are ignored and all output signals are high impedance. Unless an internal Program, Erase or
Write Registers (WRR) embedded operation is in progress, the device will be in the Standby Power mode.
Driving the CS# input to logic low state enables the device, placing it in the Active Power mode. After Power-
up, a falling edge on CS# is required prior to the start of any command.
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3.6 Serial Input (SI) /100

This input signal is used to transfer data serially into the device. It receives instructions, addresses, and data
to be programmed. Values are latched on the rising edge of serial SCK clock signal.

Sl becomes 100 - an input and output during Dual and Quad commands for receiving instructions, addresses,
and data to be programmed (values latched on rising edge of serial SCK clock signal) as well as shifting out
data (on the falling edge of SCK).

3.7 Serial Output (SO) /101

This output signal is used to transfer data serially out of the device. Data is shifted out on the falling edge of
the serial SCK clock signal.

SO becomes 101 - an input and output during Dual and Quad commands for receiving addresses, and data to
be programmed (values latched on rising edge of serial SCK clock signal) as well as shifting out data (on the
falling edge of SCK.

3.8 Write Protect (WP#) / 102

When WP# is driven Low (V| ), during a WRR command and while the Status Register Write Disable (SRWD)
bit of the Status Register is setto a 1, it is not possible to write to the Status and Configuration Registers. This
prevents any alteration of the Block Protect (BP2, BP1, BP0) and TBPROT bits of the Status Register. As a
consequence, all the data bytes in the memory area that are protected by the Block Protect and TBPROT
bits, are also hardware protected against data modification if WP# is Low during a WRR command.

The WP# function is not available when the Quad mode is enabled (CR[1]=1). The WP# function is replaced
by 102 for input and output during Quad mode for receiving addresses, and data to be programmed (values
are latched on rising edge of the SCK signal) as well as shifting out data (on the falling edge of SCK).

WP# has an internal pull-up resistor; when unconnected, WP# is at V| and may be left unconnected in the
host system if not used for Quad mode.

3.9 Hold (HOLD#) / 103 / RESET#

The Hold (HOLD#) signal is used to pause any serial communications with the device without deselecting the
device or stopping the serial clock. The HOLD# input and function is available when enabled by a
configuration bit SR2[5] =0.

To enter the Hold condition, the device must be selected by driving the CS# input to the logic low state. It is
recommended that the user keep the CS# input low state during the entire duration of the Hold condition. This
is to ensure that the state of the interface logic remains unchanged from the moment of entering the Hold
condition. If the CS# input is driven to the logic high state while the device is in the Hold condition, the
interface logic of the device will be reset. To restart communication with the device, it is necessary to drive
HOLD# to the logic high state while driving the CS# signal into the logic low state. This prevents the device
from going back into the Hold condition.

The Hold condition starts on the falling edge of the Hold (HOLD#) signal, provided that this coincides with
SCK being at the logic low state. If the falling edge does not coincide with the SCK signal being at the logic
low state, the Hold condition starts whenever the SCK signal reaches the logic low state. Taking the HOLD#
signal to the logic low state does not terminate any Write, Program or Erase operation that is currently in
progress.

During the Hold condition, SO is in high impedance and both the Sl and SCK input are Don't Care.

The Hold condition ends on the rising edge of the Hold (HOLD#) signal, provided that this coincides with the
SCK signal being at the logic low state. If the rising edge does not coincide with the SCK signal being at the
logic low state, the Hold condition ends whenever the SCK signal reaches the logic low state.

The HOLD# function is not available when the Quad mode is enabled (CR1[1] =1). The Hold function is
replaced by 103 for input and output during Quad mode for receiving addresses, and data to be programmed
(values are latched on rising edge of the SCK signal) as well as shifting out data (on the falling edge of SCK.
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A configuration bit SR2[5] may be set to 1 to replace the HOLD# / 103 functions with the 103 / RESET#
functions. Then the 103 / RESET# may be used to initiate the hardware reset function. The |03 / RESET#
input is only treated as RESET# when the device is not in Quad-1/O mode, CR1[1] = 0, or when CS# is high.

When Quad I/0 mode is in use, CR1[1]=1, and the device is selected with CS# low, the IO3 / RESET# is used
only as 103 for information transfer. When CS# is high, the 103 / RESET# is not in use for information transfer
and is used as the RESET# input. By conditioning the reset operation on CS# high during Quad mode, the
reset function remains available during Quad mode.

When the system enters a reset condition, the CS# signal must be driven high as part of the reset process
and the |03 / RESET# signal is driven low. When CS# goes high the |03 / RESET# input transitions from
being 103 to being the RESET# input. The reset condition is then detected when CS# remains high and the
103 / RESET# signal remains low for tgp.

The HOLD#/I03 or IO3/RESET# signals have an internal pull-up resistor and may be left unconnected in the
host system if not used for Quad mode or the reset function.

When Quad mode is enabled, 103 / RESET# is ignored for tcg following CS# going high. This allows some
time for the memory or host system to actively drive |03 / RESET# to a valid level following the end of a
transfer. Following the end of a Quad I/O read the memory will actively drive 103 high before disabling the
output during tp,s. Following a transfer in which 103 was used to transfer data to the memory, e.g. the QPP
command, the host system is responsible for driving 103 high before disabling the host 103 output. This will
ensure that 103 / Reset is not left floating or being pulled slowly to high by the internal or an external passive
pull-up. Thus, an unintended reset is not triggered by the |03 / RESET# not being recognized as high before
the end of tgp. Once 103 / RESET# is high the memory or host system can stop driving the signal. The
integrated pull-up on 103 will then hold 103 high unless the host system actively drives 103 / RESET# to
initiate a reset.

Note that 103 / Reset# cannot be shared by more than one SPI-MIO memory if any of them are operating in

Quad I/0 mode as |03 being driven to or from one selected memory may look like a reset signal to a second
not selected memory sharing the same 103 / RESET# signal. See Section 6.3.3, |03/ RESET# Input Initiated
Hardware (Warm) Reset on page 39 for the 103 / RESET timing.

Figure 3.1 HOLD Mode Operation

cs# T\ S
SCLK (A I / \ / \ / \ / \ / / \ / / \
HOLD# \S — \ [
Hold Condition Hold Condition
Standard Use Non-standard Use
SI_or_IO_(during_input) TN\ Yalid Input Don't Care ) Valid Input X_1 Don't Care X alid Input
SO_or IO (ntermal) —— TNy A (T "B | Y_c_ "D | YE_
SO_or_IO_(external) ————\Y——_A B[} {CB 1T C ) I b XE—

3.10 Voltage Supply (Vcc)

V¢ is the voltage source for all device internal logic. It is the single voltage used for all device internal
functions including read, program, and erase. The voltage may vary from 2.7V to 3.6V.

3.11  Supply and Signal Ground (Vgg)

Vgg is the common voltage drain and ground reference for the device core, input signal receivers, and output
drivers.

3.12 Not Connected (NC)

No device internal signal is connected to the package connector nor is there any future plan to use the
connector for a signal. The connection may safely be used for routing space for a signal on a Printed Circuit
Board (PCB). However, any signal connected to an NC must not have voltage levels higher than V.
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