EPSON

S1V3F351/352 (eviz 2opaeis
Voice/Sound LSI

® Overview

S1V3F351/352 is an LSI incorporating high-compression, high-quality sound decoding
functions, making it ideal for use in voice guidance products.

Use of a “Epson Voice Creation PC Tool” dedicated to the STV3F351/352 enables the
generation of high-quality sound data from texts with ease without the bother of studio
recording. All the functions are controlled by commands over a serial interface and thus
easily added onto any existing systems with a processor. And stand-alone mode can be
used to support existing systems without a processor.

The S1V3F351/352 will shorten the time to market for products with voice guidance.

* Sounds when pressed.
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S1V3F351/352

m Features

S1V3F351 S1V3F352

SOUND PLAYBACK
Sound Formats
EPSON original high-compression / 16 / 24 kbps, 15625 Hz 16 /24 /32 / 40 kbps, 15625 Hz
high-quality audio format (EQV)
Uncompressed audio format (PCM) 16 bits
Sound Processing Functions
Sound mixing 2-channel mixing playback (e.g., Ch.0: Voice, Ch.1: BGM)
Playback speed conversion function 75% to 125% (5% steps), supported only in Ch.0
Playback pitch conversion function 90% to 110% (5% steps), -

supported only in Ch.0.

Not available with mixing.

Tone generation function Patterned tone output with a combination of a maximum of four tone frequencies
Sound data protection Available
Repeat playback 1to 254 times or endless
* 7 to 127 times for sound playback in standalone mode
Volume setting 0 dB to -63 dB (0.5 dB steps) or silence
Sound recording function Usable when an external QSPI flash memory is connected

Sound ROM Data
Maximum phrase count for sequence 64 phrases per 1 sentence

playback

Programmable delay time between Ch.0: 0 (gapless) to 2000 ms (25 ms steps)
phrases Ch.1: 25 ms to 2000 ms (25 ms steps)
Multiple Sound ROMs Supported only in Host Interface mode
Sound Control Commands

Main commands Start / Stop / Mute

Synchronous serial interface (SPI) One channel of these interfaces can be used.
UART

1°C

STANDALONE MODE

Standalone playback Maximum 30 sentences can be played using the #CHn PLAY[3:0] pins x 2 channels
without using the host interface.

EMBEDDED FLASH MEMORY

Capacity 64K bytes (About 30 seconds of data 160K bytes (About 80 seconds of data at
at EQV 16 kbps can be stored.) EQV 16 kbps can be stored.)

Erase / program count 1000 times (Min.)

Quad synchronous serial interface 1 channel

(QSPID) A QSPI flash memory that supports XIP (eXecute-In-Place) mode can be
connected.

SOUND OUTPUT
Speaker output 1 channel
Electromagnetic / piezo buzzer output |1 channel

Supported standby mode Sleep and Deep Sleep mode
Voo operating voltage 1.8Vto5.5V
Voo operating voltage for Flash 2.2Vtoh5V 24Vto55V

programming
QSPI-Flash interface power supply 3.0Vto3.6V
voltage (Vooase1)

N
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S1V3F351/352

S1V3F351 S1V3F352

OPERATING TEMPERATURE
Operating temperature range -40°C to 85°C

CURRENT CONSUMPTION (Typ. value)

During idle 4.6 mA (internal oscillation) 5.8 mA (internal oscillation)
During playing 7.4 mA (internal oscillation) 7.2 mA (internal oscillation)
During standby 0.34 pA (Deep Sleep mode) 0.46 pA (Deep Sleep mode)
Package TQFP12-48PIN (P-TQFP048-0707-0.50, 7 x 7 mm, t = 1.2 mm, 0.5 mm pitch)
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B Pin Diagram

S1V3F351 (P-TQFP048-0707-0.50)
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B Pin Description

Symbols in pin tables

S1V3F351/352

I/0: P Power supply
A = Analog signal
I = Input
I (Pull-up) = Input with pulled up
I (Pull-down) = Input with pulled down
O = Output
I/0 = Input/output
Hi-Z = High impedance state
. . 1/0 .
Pin name Pin No. ) . Function
During reset Initial status
Voo 38 P P Power supply (+)
Vss 36 P P GND
Vbpaspt 11 P P [QSPI-Flash connected] QSPI interface power supply (3.0 Vto 3.6 V)
[QSPI-Flash unconnected] Power supply (Voo)
VFrLasH 4 A A Flash programming voltage regulator output
Vres 35 A A Vo1 regulator output
TEST1 48 I (Pull-down) | I (Pull-down) Test mode enable input. Connect to Vss.
TESTO 39 Hi-Z Hi-Z Connect to Vss.
#RESET 37 I (Pull-up) I (Pull-up) Reset input
N.C. 40 Hi-Z Hi-Z Open
SHISELO 1 Hi-Z I Serial host interface selection
SHISEL[1:0] = LL: SPI
SHISEL[1:0] = LH: UART
SHISELT 2 Hi-Z I SHISELL1:0] = HL: I’C
SHISEL[1:0] = HH: Standalone
SIS/ 20 Hi-z I [SPI] SIS (Serial data input)
RXD / 1 [UART] RXD (Serial data input)
SDA / I [12C] SDA (Serial data input/output)
#CHO PLAY3 I (Pull-up) |[Standalone] CHO PLAY3 (Ch.0 sentence select / play)
SCKS / 19 Hi-Z 1 [SPI] SCKS (Serial clock input)
-/ Hi-Z [UART] N.C.
SCL/ I [1°C] SCL (Serial clock input)
#CHO PLAY2 I (Pull-up) [Standalone] CHO PLAY2 (Ch.0 sentence select / play)
SOS / 18 Hi-Z o [SPI] SOS (Serial data output)
TXD / 0 [UART] TXD (Serial data output)
-/ Hi-Z [I2CIN.C.
#CHO PLAY1 I (Pull-up) [Standalone] CHO PLAY1 (Ch.0 sentence select / play)
#NSCSS / 17 Hi-Z 1 [SPI] #NSCSS (Slave-select input)
-/ Hi-Z [UART] N.C.
-/ Hi-Z [I?)CIN.C.
#CHO PLAYO I (Pull-up) |[Standalone] CHO PLAYO (Ch.0 sentence select / play)
#CH1 PLAY3 27 Hi-Z I (Pull-up) [Standalone] CH1 PLAY3 (Ch.1 sentence select / play)
Hi-Z [SPI / UART / I?C] N.C.
#CH1 PLAY2 26 Hi-Z I (Pull-up) | [Standalone] CH1 PLAY2 (Ch.1 sentence select / play)
Hi-Z [SPI / UART / I?C] N.C.
#CH1 PLAY1 24 Hi-Z I (Pull-up) [Standalone] CH1 PLAY1 (Ch.1 sentence select / play)
Hi-Z [SPI / UART / I3CI N.C.
#CH1.PLAYO 23 Hi-Z I (Pull-up) [Standalone]l CH1 PLAYO (Ch.1 sentence select / play)
Hi-Z [SPI / UART / I?C] N.C.
ERROR 25 Hi-Z (0] Error output
H:An error has occurred.
L: Normal
#SPEED UP 41 Hi-Z I (Pull-up) |[Standalone] Playback speed up
Hi-Z [SPI / UART / I3CI N.C.
#SPEED DOWN 42 Hi-Z I (Pull-up) [Standalone] Playback speed down
Hi-Z [SPI / UART / I3C] N.C.
Seiko Epson Corporation



S1V3F351/352

Pin name Pin No. . /o . Function
During reset Initial status
#PITCH UP 43 Hi-Z I (Pull-up) |[Standalone (S1V3F351)] Playback pitch up
Hi-Z [Standalone (S1V3F352)]1 N.C.
Hi-Z [SPI/ UART /I>*C]I N.C.
#PITCH.DOWN 44 Hi-Z I (Pull-up) |[Standalone (STV3F351)] Playback pitch down
Hi-Z [Standalone (S1V3F352)]1 N.C.
Hi-Z [SPI / UART / I3CI N.C.
#VOLUME UP 45 Hi-Z I (Pull-up) [Standalone] Volume up
Hi-Z [SPI/ UART /I?*C]I N.C.
#VOLUME DOWN 46 Hi-Z I (Pull-up) |[Standalonel Volume down
Hi-Z [SPI/ UART /I3C]1 N.C.
#SOUND REC 28 Hi-Z I (Pull-up) [Standalonel] Recording (Recorded at Low level)
Hi-Z [SPI/ UART /I3C]I N.C.
#REC_ SOUND PLAY 29 Hi-Z I (Pull-up) |[Standalone] Recorded sound playback
Hi-Z [SPI/ UART / I3C]1 N.C.
#QSPISS 10 Hi-Z O #' Quad synchronous serial interface slave-select output
Hi-Z No external QSPI flash memory connected
QSPICLK 5 Hi-Z O #' Quad synchronous serial interface clock output
Hi-Z No external QSPI flash memory connected
QSDIOO 6 Hi-Z Hi-Z *' Quad synchronous serial interface data input/output
Hi-Z No external QSPI flash memory connected
QSDIO1 7 Hi-Z Hi-Z #' Quad synchronous serial interface data input/output
Hi-Z No external QSPI flash memory connected
QSDIO2 8 Hi-Z Hi-Z #' Quad synchronous serial interface data input/output
Hi-Z No external QSPI flash memory connected
QSDIO3 9 Hi-Z Hi-Z #' Quad synchronous serial interface data input/output
Hi-Z No external QSPI flash memory connected
SPEAKER OUT N 32 o O [Speaker output] Speaker negative output
Hi-Z [2-pin buzzer output] N.C.
Hi-Z [4-pin buzzer output] N.C.
SPEAKER OUT P 31 0 ) [Speaker output] Speaker positive output
Hi-Z [2-pin buzzer output] N.C.
Hi-Z [4-pin buzzer output] N.C.
BUZZER OUT N2 16 Hi-Z Hi-Z [Speaker output] N.C.
Hi-Z [2-pin buzzer output] N.C.
0 [4-pin buzzer output] Buzzer negative output 2 (S1V3F351 only)
BUZZER OUT N 15 Hi-Z Hi-Z [Speaker output] N.C.
(¢} [2-pin buzzer output] Buzzer negative output 1
(0] [4-pin buzzer output] Buzzer negative output 1
BUZZER OUT P 14 Hi-Z Hi-Z [Speaker output] N.C.
0 [2-pin buzzer output] Buzzer positive output 1
(¢} [4-pin buzzer output] Buzzer positive output 1
BUZZER OUT P2 13 Hi-z Hi-Z [Speaker output] N.C.
Hi-Z [2-pin buzzer output] N.C.
0 [4-pin buzzer output] Buzzer positive output 2 (S1V3F351 only)
EXT CIRCUIT CTRL 30 Hi-Z Hi-Z /O External speaker / buzzer amplifier control output
In Host Interface mode, this pin is switched to output mode from a Hi-Z
state when the ISC SOUND OUTPUT CONFIG REQ message is received. In
Standalone mode, this pin is switched to output mode from a Hi-Z state
according to the parameter information.
STATUS 12 Hi-Z (0] Status output
H:During sound playing, sound recording, tone outputting, flash memory
operating, memory checking, self-checking, or initializing
L: Other than above
Vrer 22 Hi-Z Hi-Z [No recording] N.C.
A [Recording] Reference voltage for sound input
ADIN 21 Hi-Z Hi-Z [No recording] N.C.
A [Recording] Sound input
OSCEN 47 Hi-Z I Oscillator selection
H: Crystal / ceramic oscillator (OSCI / OSCO)
Connect a resonator to OSCI / OSCO.
L: Embedded oscillator
6 Seiko Epson Corporation



S1V3F351/352

Pin name Pin No. . /o . Function
During reset Initial status
0SCI 34 Hi-Z Hi-Z / A Oscillator input (Leave open when the embedded oscillator is used.)
Enabled when OSCEN = H; Hi-Z when OSCEN = L
0SCO 33 Hi-Z Hi-Z / A Oscillator output (Leave open when the embedded oscillator is used.)
Enabled when OSCEN = H; Hi-Z when OSCEN = L
#SLEEP CTRL 3 Hi-Z I (Pull-up) |[Standalone] Sleep control

H: During Normal Operating mode
H - L = H: Set to Sleep mode
Hi-Z [SPI/ UART / I2C] N.C.
x7]: After reset state is canceled, this IC checks if an external flash memory is connected. The pin goes into Hi-
Z state if no flash memory is connected.
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® Epson Voice Creation PC Tool

Epson Voice creation PC tool makes voice related development easy because of no-
studio recording, no narrator arrangement. This tool supports languages in the table
below (all female voice), and easily creation, modification can be done, by “wav file”
import function, existing wav file can be used.

Asia America Europe

Japanese American English British English
Chinese American Spanish German

Korean Canadian French French

— — Spanish

— — Italian

— = Russian

\ Import wav file :
‘ Input Text )Adjust pronunciation // 4 Voice ROM data

‘ Just push the button
To create Voice ROM data

8 Seiko Epson Corporation
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m Basic Speaker/Buzzer External Connection Diagram

1. AMP = Speaker
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® Revision History

Contents
Date Rev. |Pagel Type Details
2023/03/24 0.8 All New New release
2-6, Modified “Features”,”Pin Diagram”,”Pin Description”,
2023/09/25 1.0 9-11 Changed “Basic Speaker/Buzzer External Connection Diagram”.
2024/02/21 11 1-8 | Changed Modified OverwewD, Fez_atu_res", Pin Diagram”,”Pin
escription”.
Modified range of pitch conversion.
2024/08/19 1.2 1-2 | Changed Added note about pitch conversion.
Added note number of repeats in stand-alone mode.
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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.

1.

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.
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Seiko EpSOI’] COI‘pOr‘ation EPSON semiconductor website

Sales & Marketing Division | global.epson.com/products_and_drivers/semicon/l

MD Sales & Marketing Department
JR Shinjuku Miraina Tower, 4-1-6 Shinjuku,
Shinjuku-ku, Tokyo 160-8801, Japan

Document code: 414424003

First issue March, 2023
Revised August, 2024

Seiko Epson Corporation 11



	◼ Overview
	◼ Features
	◼  Pin Diagram
	S1V3F351 (P-TQFP048-0707-0.50)

	◼ Pin Description
	◼ Epson Voice Creation PC Tool
	◼ Basic Speaker/Buzzer External Connection Diagram
	◼ Revision History



