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NOTICE: PLEASE READ THE FOLLOWING NOTICE CAREFULLY BEFORE USING THIS DOCUMENT

The contents of this document are subject to change without notice.

10.

11.
12.

This document may not be copied, reproduced, or used for any other purpose, in whole or in part, without the consent of the Seiko Epson Corporation
(“Epson”).

Before purchasing or using Epson products, please contact our sales representative for the latest information and always be sure to check the latest
information published on Epson’s official web sites and other sources.

Information provided in this document such as application circuits, programs, usage, etc., are for reference purposes only. Using the application circuits,
programs, usage, etc. in the design of your equipment or systems is your own responsibility. Epson makes no guarantees against any infringements or
damages to any third parties’ intellectual property rights or any other rights resulting from the information. This document does not grant you any licenses,
intellectual property rights or any other rights with respect to Epson products owned by Epson or any third parties.

Epson is committed to constantly improving quality and reliability, but semiconductor products in general are subject to malfunction and failure. By using
Epson products, you shall be responsible for your hardware. Software and systems must be designed well enough to prevent death or injury as well as any
property damage even if any of the malfunctions or failures might be caused by Epson products. When designing your products using Epson products,
please be sure to check and comply with the latest information regarding Epson products (this document, specifications, data sheets, manuals, Epson’s
web site, etc.). When using the information included above materials such as product data, charts, technical contents, programs, algorithms and
application circuit examples, you shall evaluate your products both on a stand-alone basis as well as within your overall systems. You shall be solely
responsible for deciding whether or not to adopt and use Epson products.

Epson has prepared this document and programs provided in this document carefully to be accurate and dependable, but Epson does not guarantee that the
information and the programs are always accurate and complete. Epson assumes no responsibility for any damages which you incur due to misinformation
in this document and the programs.
No dismantling, analysis, reverse engineering, modification, alteration, adaptation, reproduction, etc., of Epson products is allowed.
Epson products have been designed, developed and manufactured to be used in general electronic applications (office equipment, communications
equipment, measuring instruments, home electronics, etc.) (“General Purpose”) and applications which is individually listed in this document or
designated by Epson (“Designated Purpose”). Epson products are NOT intended for any use beyond the General Purpose and Designated Purpose uses
that requires particular/higher quality or reliability in order to refrain from causing any malfunction or failure leading to death, injury, serious property
damage or severe impact on society, including, but not limited to those listed below (“Particular Purpose”). Therefore, you are advised to use Epson
products only for General Purpose and Designated Purpose uses. Should you desire to buy and use Epson products for a Particular Purpose, Epson makes
no warranty and disclaims with respect to Epson products, whether express or implied, including without limitation any implied warranty of
merchantability or fitness for any Particular Purpose. Please be sure to contact our sales representative and obtain approval in advance.
[Examples of Particular Purpose]

Space equipment (artificial satellites, rockets, etc.) /

Transportation vehicles and their control equipment (automobiles, aircraft, trains, ships, etc.) /

Medical equipment / Relay equipment to be placed on ocean floor /

Power station control equipment / Disaster or crime prevention equipment / Traffic control equipment / Financial equipment
Other applications requiring similar levels of reliability as those listed above. Please be sure to contact our sales representative for details of the other
applications.
Epson products listed in this document and our associated technologies shall not be used in any equipment or systems that laws and regulations in Japan
or any other countries prohibit to manufacture, use or sell. Furthermore, Epson products and our associated technologies shall not be used for developing
weapons of mass destruction, or any other military purposes or applications. If exporting Epson products or our associated technologies, you shall comply
with the Foreign Exchange and Foreign Trade Control Act in Japan, Export Administration Regulations in the U.S.A. (EAR) and other export-related laws
and regulations in Japan and any other countries and follow the required procedures as provided by the relevant laws and regulations.
Epson assumes no responsibility for any damages (whether direct or indirect) caused by or in relation with your non-compliance with the terms and
conditions in this document.
Epson assumes no responsibility for any damages (whether direct or indirect) incurred by any third party that you assign, transfer, loan, etc., Epson
products to.

For more details or other concerns about this document, please contact our sales representative.

Company names and product names listed in this document are trademarks or registered trademarks of their respective companies.

Evaluation board/kit and Development tool important notice

Epson evaluation board/kit or development tool is designed for use for engineering evaluation, demonstration, or development purposes only. Do not use
it for other purposes. It is not intended to meet the requirements of design for finished products.

Epson evaluation board/kit or development tool is intended for use by an electronic engineer and is not a consumer product. The user should use it
properly and in a safe manner. Epson dose not assume any responsibility or liability of any kind of damage and/or fire coursed by the use of it. The user
should cease to use it when any abnormal issue occurs even during proper and safe use.

The part used for Epson evaluation board/kit or development tool may be changed without any notice.
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1. Overview

1. Overview

This application note is a reference document for selecting an external QSPI-Flash that can be connected to
Epson’s Speech LSIs and Voice/Sound MCUs (hereinafter “Voice/Sound devices™). The applicable model of
this application note is shown in Tablel.1. These products require access(read/write) via Quad-SPI.

The connection diagrams with Epson’s Voice/Sound devices are shown in Figure 1.1.

Table 1.1 Applicable models of this application note
Product model number
Speech LSI Voice/Sound MCU
S1V3G340 | S1V3F351 | S1V3F352 | S1C31D50 | S1C31D51 | S1C31D41
Not
Applicable** v v v v v

** 81V3G340 is not applicable in this application note. Refer to “S1V3G340
External SPI-Flash Select Guide” for S1V3G340.

Speech LSI

EPSON

S1TVXXXXXX

SPI/I2C/UART

JAPAN QSPI

Voice/Sound MCU

EPSON
S1CXXXXXX

JAPAN QSPI

*It may be a buzzer.

Figure 1.1 Connection diagrams of Epson’s “Voice/Sound devices” and QSPI-Flash
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2. QSPI-Flash Selection Conditions

2. QSPI-Flash Selection Conditions

The QSPI-Flash conditions to which Epson’s Voice/Sound devices can be connected (Connection test completed)
are shown in Table 2.1.

Table 2.1 Conditions for QSPI-flash to which Epson’s Voice/Sound devices can be connected

ltem Condition

Operation Voltage Operates at 3.0 to 3.6V

Operation mode Meets the timing charts in Figure 2.1 and 2.2, and supports XIP, or
Performance-enhancing mode, or AX read operation

Maximum size 16Mbyte
Commands Meets Table 2.2

cs# '\ /|
ol 112738l 4ai5 6 7 18il 12/ 1415 16 17 18 19 20} 21| 22 23 /|
SCLK LF\MMM@ R ARV NAWRWA
8 cycles | \‘ 6 cycles 2 cycles 4 cycles 2 cycles 2 cycles \ l‘

Instruction ‘H 24-bit address Mode Dummy Data 1 Data 2 ‘\

oo {7 {6 )5 4321 )o e\ 4 ofa)® o+ o
101 21)(:\.U5)(1 5 51 5 |1 .
102 22)(:@6)(2 6 )2 6 (2 )62 H
103 23)(j;j(7)(3 7 2 737 )3 l;‘l"“

Figure 2.1 XIP Example - Spansion S25FL128S Quad 1/0 Read Command Sequences

(3-byte address, Oxeb [ExtAdd = 0], LC = 0b00)

cs#[ [ ) (// . | o | _
S inYaavatatatiaia Yavavaiaiaipiatintiala
2 cycles 2 cycles 6 cycles 2 cycles 4 cycles 2 cycles 2 cycles
Data N Data N+1 24-bit address Mode Dummy Data 1 Data 2
oo\\J 4 Yo)ya)o 20 4y o 4)0 ‘BERERERL
\ \
101 5 {115 |1 21 5 (1 ) 5 5 115 )
102 6 {2802 22 6 [ 2 | 6 2 6 126 )2
/
|Os/’7)(3 73 23 73 7)3 7 s Y7 s3]

Figure 2.2  XIP Example - Spansion S25FL128S Continuous Quad I1/0 Read Command Sequence
(3-byte address, LC = 0b00)
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2. QSPI-Flash Selection Conditions

Table 2.2 The QSPI-Flash commands compatible with Epson’s Speech LSIs
Command type Speech LSIs (Fixed value)
Flash ID read command Ox9F
Write enable command 0x06
Chip erase command 0xC7
Sector erase command (64KB) 0xD8
Sector erase command (4KB) 0x20
Program command 0x02
Read command for normal SPI 0x0B
Read command for Quad SPI OxEB

** Commands can be defined in software in case of Voice/Sound MCUs, so command
products other than the above numbers can be supported. Refer to Appendix B.
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Appendix A List of QSPI-Flash compatible modes that can be connected to
Voice/Sound devices

Appendix A List of QSPI-Flash compatible modes that can be

connected to Voice/Sound devices

Table A.1 List of QSPI-Flash compatible modes (Connection test completed) that can be

connected to Voice/Sound devices

Manufacture Operation mode
Macronix Performance-enhancing mode
ISSI AX read operation
Winbond XIP (Execute In Place)
Giantec XIP (Execute In Place)
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Appendix B QSPI-Flash access with Voice/Sound MCU

Appendix B QSPI-Flash access with Voice/Sound MCU

QSPI-Flash command specification may not have the values shown in Table 2.2. In case of Voice/Sound MCU
used, it can be accessed using software that meets the specification of the QSPI-Flash being used.

For example, it can be accessed by changing the symbol definition values for each command (refer to Table B.1)
in “xxxxx_flash.h” packed in Voice/Sound MCU sample software published in Epson’s web site to meet QSPI-
Flash being used.

Table B.1 Symbol definition of QSPI-Flash commands in Voice/Sound MCU sample software

Command type Symbol definition in sample software
Flash ID read command CMD_READ_ID_SINGLE_MODE
Write enable command CMD_WRITE_ENABLE
Chip erase command CMD_BULK_ERASE
Sector erase command (64KB) CMD_SECTOR_ERASE
Sector erase command (4KB) CMD_SUBSECTOR_ERASE
Program command CMD_PAGE_PROGRAM
Read command for normal SPI CMD_FAST_READ
Read command for Quad SPI CMD_QUAD_FAST_READ
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Rev. No. Date Page Category Contents
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