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AN98494

S25FL-S AutoBoot Function

AN98494 explains the AutoBoot feature that allows the host memory controller to take boot code from an S25FL-S device
immediately after the end of reset, without having to send a read command, thereby saving 32 or more cycles and simplifying
the logic needed to initiate the reading of boot code.

1 Introduction

SPI devices normally require 32 or more cycles of command and address shifting to initiate a read command.
And, in order to read boot code from an SPI device, the host memory controller or processor must supply the read
command from a hardwired state machine or from some host processor internal ROM code.

The AutoBoot feature allows the host memory controller to take boot code from an S25FL-S device immediately
after the end of reset, without having to send a read command. This saves 32 or more cycles and simplifies the
logic needed to initiate the reading of boot code.

2 AutoBoot Register
The AutoBoot register bits are non-volatile and provide:
B The starting address (512-byte boundary), set by the AutoBoot Start Address (ABSA).
B The size of the ABSA field is 23 bits for devices up to 32-Gbit.
B The number of initial delay cycles, set by the AutoBoot Start Delay (ABSD) 8-bit count value.
B Enable AutoBoot Mode.

21 AutoBoot Register Structure
The AutoBoot Register provides a means to automatically read boot code as part of the power-on reset, hardware
reset, or software reset process. Table 1 shows the AutoBoot Register structure.

Table 1. AutoBoot Register

Bits Field Name Function Type Dgtfaat‘;" Description
31109 ABSA AutoBoot Start | Non-Volatile | 000000n | 312 bYte boundary address for the start
8to 1 ABSD A“togggySta” Non-Volatile 00h 3%?3%?_% o T B ot ot
code being transferred
0 ABE AutoBoot Enable | Non-Volatile 0 J = AutoBoot is enabled |
2.2 AutoBoot Register Read

The AutoBoot Register Read (ABRD) command is shifted into SI. Then the 32-bit AutoBoot Register is shifted out
on SO, least significant byte first, most significant bit of each byte first. It is possible to read the AutoBoot Register
continuously by providing multiples of 32 clock cycles. If the QUAD bit CR1[1] is cleared to 0, the maximum
operating clock frequency for ABRD command is 133 MHz. If the QUAD bit CR1[1] is set to 1, the maximum
operating clock frequency for ABRD command is 104 MHz. Figure 1 shows the sequence of AutoBoot Register
Read.
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Figure 1. AutoBoot Register Read (ABRD 14h) Command
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2.3 AutoBoot Register Write

Before the AutoBoot Register Write (ABWR) command can be accepted, a Write Enable (WREN) command must
be issued and decoded by the device.

The ABWR command is entered by shifting the instruction and the data bytes on SI, least significant byte first,
most significant bit of each byte first. The ABWR data is 32 bits in length.

The ABWR command has status reported in Status Register-1 as both an erase and a programming operation. An
E_ERR or a P_ERR may be set depending on whether the erase or programming phase of updating the register
fails.

CS# must be driven to the logic high state after the 32nd bit of data has been latched. As soon as CS# is driven to
the logic high state, the self-timed ABWR operation is initiated. While the ABWR operation is in progress, Status
Register-1 may be read to check the value of the Write-In Progress (WIP) bit. The maximum clock frequency for
the ABWR command is 133 MHz. Figure 2 shows the sequence of AutoBoot Register Write.

Figure 2. AutoBoot Register Write (ABWR 17h) Command
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3 AutoBoot Mode

As part of the power up reset, hardware reset, or command reset process, the AutoBoot feature automatically
starts a read access from a pre-specified address. At the time the reset process is completed, the device is ready
to deliver code from the starting address. The host memory controller only needs to drive CS# signal from high to
low and begin toggling the SCK signal. The S25FL-S device will delay code output for a pre-specified number of
clock cycles before code streams out.

B The Auto Boot Start Delay (ABSD) field of the AutoBoot register specifies the initial delay if any is needed by
the host.

B The host cannot send commands during this time.
m  |f ABSD = 0, the maximum SCK frequency is 50 MHz.
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If the configuration register QUAD bit CR1[1] is set to 1, the boot code will be provided 4 bits per cycle in the same
manner as a Read Quad Out command. If the QUAD bit is 0 the code is delivered serially in the same manner as

If ABSD > 0, the maximum SCK frequency is 133 MHz if the QUAD bit CR1[1] is 0 or 104 MHz if the QUAD bit

is setto 1.
AutoBoot Start Address (ABSA) specifies a 512-byte boundary aligned location.

At any point after the first data byte is transferred, when CS# returns high, the SPI device will be back to
standard SPI mode; able to accept normal command operations. AutoBoot mode will not initiate again until

another power cycle or a reset occurs.
A minimum of one byte must be transferred.
AutoBoot Enable bit (ABE) is set to enable the AutoBoot feature.

a Read command. Figure 3 and Figure 4 show the sequence of AutoBoot Sequence.

Notes:
1. The Wait State is always counted from the first positive edge of the SCK after the CS# assertion. The first bit of data will become available

Figure 3. AutoBoot Sequence (CR1[1]=0)
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Figure 4. AutoBoot Sequence (CR1[1]=1)
Cs#

b

0 - - - - - - n n+1n+2 n+3 n+4 n+5 n+6 n+7 n+8 n+9

SCK
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‘ tWSs > i
00 e a0 0000000

DATA OUT 1 i
High Impedance i T
01 2.9.000000€
02 e 0.0.0.00 000

03 e 0 0.0.0.0.0.0.0 @GN
) -

MS

on the first negative SCK edge after the Wait State is completed.

2. Pay special attention to Mode 3, if Wait State is set to 0, the first bit of data will become available at the second negative edge of the SCK

after the CS# assertion.
3. If ABSA is out of bound, the address is wrapped back (high address bits are masked off).

WwWWw.cypress.com Document No. 001-98494 Rev. *B

S25FL-S AutoBoot Function



2 CYPRESS

EMBEDDED IN TOMORROW™

S25FL-S AutoBoot Function

Document History Page

Document Title: AN98494 - S25FL-S AutoBoot Function
Document Number: 001-98494
Rev. ECN No. 8;',3‘:; Sungts:ion Description of Change
** - - 01/14/2015 |Initial version
*A 4929662 MSWI 09/22/2015 |Updated in Cypress template
*B 5846535 | AESATMP8 | 08/08/2017 |Updated logo and Copyright.

WwWw.Cypress.com

Document No. 001-98494 Rev. *B



S25FL-S AutoBoot Function

EMBEDDED IN TOMORROW™

2 CYPRESS

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

PSoC® Solutions
PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6

Products

ARM® Cortex® Microcontrollers cypress.com/arm

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs

Touch Sensing

cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic

cypress.com/touch

Cypress Developer Community

Forums | WICED IOT Forums | Projects | Video | Blogs |
Training | Components

Technical Support

cypress.com/support

USB Controllers

Wireless Connectivity

cypress.com/usb

cypress.com/wireless

All other trademarks or registered trademarks referenced herein are the property of their respective owners.

AR

Cypress Semiconductor
198 Champion Court
San Jose, CA 95134-1709

w.s CYPRESS

gg@e” EMBEDDED IN TOMORROW™

© Cypress Semiconductor Corporation, 2015-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including
Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in this document (“Software”), is owned by Cypress
under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such laws and trea-
ties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property
rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of
the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1s) under its copyright
rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for use with Cypress hardware products,
only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or indirectly through
resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress's patents that are infringed by the
Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any
other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to make
changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or circuit
described in this document. Any information provided in this document, including any sample design information or programming code, 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 appli-
cation made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components in
systems designed or intended for the operation of weapons, weapons systems, nuclear installations, 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 system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any com-
ponent of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or
effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising
from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress 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 Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trade-
marks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com.
Other names and brands may be claimed as property of their respective owners.

WWW.Cypress.com Document No. 001-98494 Rev. *B 5


http://www.cypress.com/go/locations
http://www.cypress.com/go/products
http://www.cypress.com/go/products
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/internet-things-iot
http://www.cypress.com/products/memory-products
http://www.cypress.com/mcu
http://www.cypress.com/psoc/
http://www.cypress.com/products/power-management
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wireless-connectivity
http://www.cypress.com/psoc
http://www.cypress.com/psoc
http://www.cypress.com/psoc
http://www.cypress.com/products/psoc-1
http://www.cypress.com/products/psoc-3
http://www.cypress.com/products/psoc-4
http://www.cypress.com/products/32-bit-arm-cortex-m3-psoc-5lp
http://www.cypress.com/products/32-bit-arm-cortex-m3-psoc-5lp
http://www.cypress.com/event/psoc-6-purpose-built-iots
http://cypress.com/psoc6
http://cypress.com/psoc6
http://www.cypress.com/cdc
http://www.cypress.com/forum
https://community.cypress.com/welcome
http://www.cypress.com/projects
http://www.cypress.com/video-library
http://www.cypress.com/blog
http://www.cypress.com/training
http://www.cypress.com/cdc/community-components
http://www.cypress.com/support
http://www.cypress.com/support

	1 Introduction
	2 AutoBoot Register
	2.1 AutoBoot Register Structure
	2.2 AutoBoot Register Read
	2.3 AutoBoot Register Write

	3 AutoBoot Mode
	Document History Page
	Worldwide Sales and Design Support
	Products
	PSoC® Solutions
	Cypress Developer Community
	Technical Support


