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S25FL128S, S25FL256S Infineon

128 Mb (16 MB)/256 Mb (32 MB) FL-S Flash

SPI Multi-1/0, 3.0V

Features
« CMOS 3.0V core with versatile I/O

« SPI with multi-I/O
- SPI clock polarity and phase modes 0 and 3
- DDR option
- 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 1/0 command set and footprint compatible with S25FL-P SPI family

« READ commands
- Normal, Fast, Dual, Quad, Fast DDR, Dual DDR, Quad DDR

- AutoBoot - Power up or reset and execute a Normal or Quad read command automatically at a preselected
address

- Common flash interface (CFI) data for configuration information

+ Programming (1.5 MBps)
- 256- or 512-byte page programming buffer options
- Quad-input page programming (QPP) for slow clock systems
- Automatic ECC-internal hardware error correction code generation with single bit error correction

« Erase (0.5 to 0.65 MBps)

- Hybrid sector size option - Physical set of thirty two 4-KB sectors at top or bottom of address space with all
remaining sectors of 64 KB, for compatibility with prior generation S25FL devices.

- Uniform sector option - always erase 256-KB blocks for software compatibility with higher density and future
devices.

+ Cycling endurance
- 100,000 program-erase cycles, minimum

« Data retention
- 20 year data retention, minimum

« Security features
- 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

+ 65-nm MIRRORBIT™ technology with Eclipse architecture
+ Core supply voltage: 2.7Vto 3.6V

+ 1/O supply voltage: 1.65Vto 3.6 V
- SO16 and FBGA packages
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128 Mb (16 MB)/256 Mb (32 MB) FL-S Flash
SPI Multi-1/0, 3.0V

Logic block diagram

+ Temperature range/grade:
- Industrial (—40°C to +85°C)
- Industrial Plus (—40°C to +105°C)
- Automotive AEC-Q100 grade 3 (—40°C to +85°C)
- Automotive AEC-Q100 grade 2 (—40°C to +105°C)
- Automotive AEC-Q100 grade 1 (—40°C to +125°C)

« Packages (all Pb-free)
- 16-lead SOIC (300 mil)
- WSON 6 x 8 mm
- BGA-246 x 8 mm
« 5x 5 ball (FAB024) and 4 x 6 ball (FAC024) footprint options
« Known good die (KGD) and known tested die

Logic block diagram
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Performance summary

Performance summary

Table 1 Maximum read rates with the same core and 1/0 voltage (V;g =V¢c=2.7Vt0 3.6 V)
Command Clock rate (MHz) MBps
Read 50 6.25
Fast Read 133 16.6
Dual Read 104 26
Quad Read 104 52
Table 2 Maximum read rates with lower 1/0 voltage (V| =1.65Vt02.7V,V.c=2.7Vt0 3.6 V)
Command Clock rate (MHz) MBps
Read 50 6.25
Fast Read 66 8.25
Dual Read 66 16.5
Quad Read 66 33
Table 3 Maximum read rates DDR (V,g =Vc=3Vt0 3.6 V)
Command Clock rate (MHz) MBps
Fast Read DDR 80 20
Dual Read DDR 80 40
Quad Read DDR 80 80
Table 4 Typical program and erase rates
Operation KBps
Page programming (256-byte page buffer - Hybrid sector option) 1000
Page programming (512-byte page buffer - Uniform sector option) 1500
4-KB physical sector erase (Hybrid sector option) 30
64-KB physical sector erase (Hybrid sector option) 500
256-KB logical sector erase (Uniform sector option) 500
Table 5 Current consumption
Operation Current (mA)
Serial read 50 MHz 16 (max)
Serial read 133 MHz 33 (max)
Quad read 104 MHz 61 (max)
Quad DDR read 80 MHz 90 (max)
Program 100 (max)
Erase 100 (max)
Standby 0.07 (typ)
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Overview
1 Overview
1.1 General description

The Infineon S25FL128S and S25FL256S devices are flash non-volatile memory products using:
+ MIRRORBIT™ technology - that stores two data bits in each memory array transistor
+ Eclipse architecture - that dramatically improves program and erase performance

+ 65-nm process lithography

This family of devices connect to a host system via a SPI. Traditional SPI single bit serial input and output (Single
I/0 or SI0) is supported as well as optional two bit (Dual /0O or DIO) and four bit (Quad 1/0 or QIO) serial
commands. This multiple width interface is called SPI Multi-1/0 or MIO. In addition, the FL-S family adds support
for DDR read commands for SIO, DIO, and QIO that transfer address and read data on both edges of the clock.

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 or DDR-QIO commands, the instruction read transfer rate can match or
exceed traditional parallel interface, asynchronous, NOR flash memories while reducing signal count dramati-
cally.

The S25FL128S and S25FL256S products offer high densities coupled with the flexibility and fast performance
required by a variety of embedded applications. They are ideal for code shadowing, XIP, and data storage.

1.2 Migration notes

1.2.1 Features comparison

The S25FL128S and S25FL256S devices are command set and footprint compatible with prior generation FL-K
and FL-P families.

Table 1 FL generations comparison!? 23,4 5]

Parameter FL-K FL-P FL-S
Technology node 90 nm 90 nm 65 nm
Architecture Floating gate MIRRORBIT™ MIRRORBIT™ Eclipse
Release date In Production In Production 2H2011
Density 4Mb-128 Mb 32 Mb - 256 Mb 128 Mb - 256 Mb
Bus width x1, X2, x4 X1, X2, x4 x1, X2, x4
Supply voltage 2.7V - 3.6V 2.7V -3.6V 2.7V-3.6V/1.65V-3.6VV|q
Normal read speed (SDR) 6 MBps (50 MHz) 5 MBps (40 MHz) 6 MBps (50 MHz)
Fast read speed (SDR) 13 MBps (104 MHz) 13 MBps (104 MHz) 17 MBps (133 MHz)
Dual read speed (SDR) 26 MBps (104 MHz) 20 MBps (80 MHz) 26 MBps (104 MHz)
Quad read speed (SDR) 52 MBps (104 MHz) 40 MBps (80 MHz) 52 MBps (104 MHz)
Fast read speed (DDR) - - 20 MBps (80 MHz)
Dual read speed (DDR) - - 40 MBps (80 MHz)

Notes

RN RE

Datasheet

256B program page option only for 128-Mb and 256-Mb density FL-S devices.
FL-P column indicates FL129P MIO SPI device (for 128-Mb density).
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.
See the individual datasheets for further details.
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Table 1 FL generations comparison!> 2 345 (continued)
Parameter FL-K FL-P FL-S
Quad read speed (DDR) - - 80 MBps (80 MHz)
Program buffer size 256B 256B 256B /512B
Erase sector size 4KB/32KB/64 KB 64 KB / 256 KB 64 KB / 256 KB
Parameter sector size 4 KB 4 KB 4 KB (option)
Sector erase time (typ.) 30 ms (4 KB), 150 ms (64 500 ms (64 KB) 130 ms (64 KB), 520 ms
KB) (256 KB)
Page programming time 700 us (256B) 1500 ps (256B) 250 us (256B),340 us (512B)
(typ.)
oTP 768B (3 x 256B) 506B 1024B
Advanced sector No No Yes
protection
Auto Boot mode No No Yes
Erase suspend/resume Yes No Yes
Program Yes No Yes
suspend/resume
Operating temperature —40°C to +85°C —40°C to +85°C / +105°C —40°C to +85°C /
+105°C / +125°C
Notes
1. 256B program page option only for 128-Mb and 256-Mb density FL-S devices.
2. FL-P column indicates FL129P MIO SPI device (for 128-Mb density).
3. 64-KB sector erase option only for 128-Mb/256-Mb density FL-P and FL-S devices.
4. FL-K family devices can erase 4-KB sectors in groups of 32 KB or 64 KB.
5. See the individual datasheets for further details.
1.2.2 Known differences from prior generations

1.2.2.1 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.

1.2.2.2 Secure silicon region (OTP)

The size and format (address map) of the OTP 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.

1.2.2.3 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.

1.2.2.4 Sector Erase commands
The command for erasing an 8-KB area (two 4-KB sectors) is not supported.

The command for erasing a 4-KB sector is supported only in the 128-Mb and 256-Mb density FL-S devices and only
for use on the thirty two 4-KB parameter sectors at the top or bottom of the device address space.
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Overview

The erase command for 64-KB sectors are supported for the 128-Mb and 256-Mb density FL-S devices when the
ordering option for 4-KB parameter sectors with 64-KB uniform sectors are used. The 64-KB erase command may
be applied to erase a group of sixteen 4-KB sectors.

The erase command for a 256-KB sector replaces the 64-KB erase command when the ordering option for 256-KB
uniform sectors is used for the 128-Mb and 256-Mb density FL-S devices.

1.2.2.5 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-Mb density FL-S device. For additional infor-
mation, see “Extended address” on page 47.

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

+ Extended address for access to higher memory density.

AutoBoot for simpler access to boot code following power up.

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.

DDR read commands for SI10, DIO, and QIO.

« Automatic ECC for enhanced data integrity.

« 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 Infineon parallel interface NOR memory families.

Datasheet 11 001-98283 Rev. *S
2022-08-10



(16 MB) (32 MB) L
128 Mb (16 MB)/256 Mb (32 MB) FL-S Flash 1
SP1 Multin)0, 3.0 (Infineon

Serial peripheral interface with multiple input /
output (SPI-MIO)

2 Serial peripheral interface with multiple input / output
(SPI-MI10)

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 S25FL128S and S25FL256S devices reduce 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 S25FL128S and S25FL256S devices use 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-1/O or SPI-MIO.
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3 Pinouts and signal descriptions
3.1 SOIC 16 pinout diagram
HoLD#/103 [] 1 16 [] sCK
vee[] 2 15 [_]s1100
RESET#RFU [] 3 14 [ ] VIO/RFU
DNU [] 4 13 [INC
DNU[] 5 12 [T1bNU
RFU[] & 11 [JoNu
cs# [ 7 10 [_]vss
so/o1 [] 8 9 [(]wP#102
Figure 1 16-lead SOIC package, top view
3.2 WSON pinout diagram
cs#|D1 8 vcc
sono1[D?2 7 (] HoLD#/103
WSON
wpr#102 [ D3 6 (] sck
vss D4 5 sinoo
Figure 2 Leadless package (WSON), top view(%
3.3 FAB024 pinout diagram
1 2 3 4 5
' ek Ak ARy Pk
A ' 'l ' 'l ' 'l ' 'l
NED l.\le RE%I’ET#/ .NE:
cei emi e, RO
2 EO O I
DNU  SCK vss  véc NG
ol T T Ty
ISI\IU C.S'# F;F‘U WP~#7IOZ l:lE:
D 1 n -‘"". ‘"‘n n
SNIU 56/701 Sr/IbO HOL.D;#/IO3 F\I-C
AL EOESES
NC  NC  NC VIORFU NC
Figure 3 24-ball BGA, 5 x 5 ball footprint (FAB024), top view!”!
Notes

6. RESET# and V|g are pulled to V¢ internal to the memory device.
7. Signal connections are in the same relative positions as FAC024 BGA, allowing a single PCB footprint to use
either package.
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3.4 FAC024 pinout diagram
1 2 3 4
' ! ' | ' | ' |
‘#—’ §_' ‘§_' ‘§_'
NC NC NC RESET#
coi el e, RAU
. . 4 . 4 . 4 .
[} ] ] ] ] ] ] ]
\~—, \~‘, \~‘, \~‘,
DNU SCK VSS VvCC
P '—~‘ '—~‘ '—~‘
[} ] ] ] ] ] ] ]
\~—' \~—' \~—' \~—'
DNU CS# RFU  WP#/102
' | ' 1 ' 1 ' 1
\~—' \~—' \~" \~—'
DNU SO/I01  SI/IO0 HOLD#/103
' | ' 1 ' 1 ' 1
§_' ‘§_' ‘#—’ ‘§_'
NC NC NC  VIO/RFU
P '—~‘ '—~‘ '—~‘
' ! J | J | ' |
\~—' \~—' \~—' \~—'
NC NC NC NC
Figure 4 24-ball BGA, 4 x 6 ball footprint (FAC024), top view®!
3.5 Special handling instructions for FBGA packages

Flash memory devices in BGA packages may be damaged if exposed to ultrasonic cleaning methods. The package
and/or data integrity may be compromised if the package body is exposed to temperatures above 150°C for

prolonged periods of time.

Note

9. Signal connections are in the same relative positions as FAB024 BGA, allowing a single PCB footprint to use

Datasheet
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Pinouts and signal descriptions

3.6 Input/output summary
Table 2 Signal descriptions
Signal name Type Description
RESET# Input  |Hardware Reset: LOW = Device resets and returns to Standby state, ready to receive
acommand. Thessignal 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

SI/100 I/O Serial Input for single bit data commands or 100 for Dual or Quad commands.
SO/101 1/0 Serial Output for single bit data commands. 101 for Dual or Quad commands.
WP# /102 I/O Write Protect when notin Quad mode. 102 in Quad mode. The signal has aninternal
pull-up resistor and may be left unconnected in the host system if not used for Quad
commands.

HOLD# /103 1/0 Hold (pause) serial transfer in single bit or Dual data commands. 103 in Quad-1/0
mode. The signal has an internal pull-up resistor and may be left unconnected in the
host system if not used for Quad commands.

Vee Supply |Core Power Supply.

Vio Supply |Versatile /O Power Supply.

Vss Supply | Ground.

NC Unused | Not Connected. 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 forasignal on a PCB. However, any signal connected
to an NC must not have voltage levels higher than V,q.

RFU Reserved |Reserved for Future Use. No device internal signal is currently connected to the
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.

DNU Reserved |Do Not Use. A device internal signal may be connected to the package connector.
The connection may be used by Infineon for test or other purposes and is not
intended for connection to any host system signal. Any DNU signal related function
will beinactive when the signalis atV, . The signal has aninternal pull-down resistor
and may be left unconnected in the host system or may be tied to Vgs. Do not use
these connections for PCB signal routing channels. Do not connect any host system
signal to this connection.

3.7 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 100 and 101 or four bit (nibble) groups on 100, 101,102, and
103.

Dual or Quad Input/Output (I/0) 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.
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Pinouts and signal descriptions

3.8 RESET#

The RESET# input provides a hardware method of resetting the device to Standby state, ready for receiving a
command. When RESET# 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 ones,

« 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 tp; 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 Ic¢; (50 MHz value) during tp. If RESET# continues to be
held at Vg, the device draws CMOS standby current (Igg).

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.

3.9 Serial Clock (SCK)

This input signal provides the synchronization reference for the SPIl 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, in SDR
commands, and after every edge in DDR commands.

3.10 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.

CS# toggle with no CLK and Data is considered as non-valid. The flash should not be selected (CS# LOW with no
CLK and Data) when it is not being addressed. This is considered as a spec violation and can eventually cause the
device to remain in busy state (SR1 = 0x03) after an embedded operation (program/erase/etc).

3.11 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, in SDR commands, and on every edge of SCK, in DDR commands).
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Pinouts and signal descriptions

3.12 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 [01 - 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, in SDR commands, and on every edge of SCK, in DDR commands).

3.13 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
forinput 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, in SDR commands, and
on every edge of SCK, in DDR commands).

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.

3.14 Hold (HOLD#) / 103

The Hold (HOLD#) signal is used to pause any serial communications with the device without deselecting the
device or stopping the serial clock.

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 onrising edge of the SCK signal) as well as shifting out data (on the falling edge of SCK, in SDR commands,
and on every edge of SCK, in DDR commands).

The HOLD# signal has an internal pull-up resistor and may be left unconnected in the host system if not used for
Quad mode.
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cs# T\ A}
SCK 1\ NS\ / \ / \ / \ / \ / / \ / / \
HOLD# \S [
Hold Condition Hold Condition
Standard Use Non-standard Use
Sl_or_IO_(during_input) X__\alid Input Don't Care Valid Input X_[ Don't Care X alid Input
SO_or_IO_(internal) AN A (| B _ | _ X c_¥ Db | _ XE_
SO_or_IO_(external) ————% B[} B 1 C ) Db YE—
Figure 5 HOLD mode operation
3.15 Core Voltage Supply (V¢c)

Vcc 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 3.6 V.

3.16 Versatile 1/0 Power Supply (Vo)

The Versatile 1/0 (V|g) supply is the voltage source for all device input receivers and output drivers and allows the
host system to set the voltage levels that the device tolerates on all inputs and drives on outputs (address,
control, and |0 signals). The V| range is 1.65 V to V. V|g cannot be greater than V(.

Forexample, aV g of 1.65 V-3.6 V allows for /O at the 1.8 V, 2.5 V, or 3V levels, driving and receiving signals to and
from other 1.8V, 2.5V or 3V devices on the same data bus. Vg may be tied to V¢ so that interface signals operate
at the same voltage as the core of the device. Vg is not available in all package options, when not available the
Vo supply is tied to V¢ internal to the package.

During therise of power supplies, the V| supply voltage must remain less than or equal to the V¢ supply voltage.
This supply is not available in all package options. For a backward compatible with the SO16 package, the V|
supply is tied to V¢ inside the package; thus, the 10 will function at V¢ level.

3.17 Supply and Signal Ground (V)

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

3.18 Not Connected (NC)

No device internal signalis 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 PCB. However, any signal
connected to an NC must not have voltage levels higher than V.

3.19 Reserved for Future Use (RFU)

No device internal signal is currently connected to the package connector but is there potential future use of the
connector. 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.

3.20 Do Not Use (DNU)

A device internal signal may be connected to the package connector. The connection may be used by Infineon
for test or other purposes and is not intended for connection to any host system signal. Any DNU signal related
function will be inactive when the signal s at V.. The signal has an internal pull-down resistor and may be left
unconnected in the host system or may be tied to Vgs. Do not use these connections for PCB signal routing
channels. Do not connect any host system signal to these connections.
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3.21 Block diagrams
HOLD# HOLD# -
WP# WP >
Sl | SO
S0 Si -
sCK SCK g
Y cs2#
OS2 —C5tw
csi#
AAARZ YYvivy
SPI FL-S FL-S
Bus Master Flash Flash
Figure 6 Bus master and memory devices on the SPI Bus - Single bit data path
HOLD# HOLD# -
WP# WP# >
101 | 101 -
_ 100 =
100 | >
" cs2#
cof o
\AAAA YYvvvy
SPI FL-S FL-S
Bus Master Flash Flash
Figure 7 Bus master and memory devices on the SPI Bus - Dual bit data path
03 < 103 o
o 2 : -
101 |« >
100 |- 100 >
SCK SCK g
. csa#
o ="
Yyyvwy YYvvvy
SPI FL-S FL-S
Bus Master Flash Flash
Figure 8 Bus master and memory devices on the SPI Bus - Quad bit data path
