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1

Quick Start

Voice Slave Mode Introduction

When using the voice slave mode of Holtek Voice MCU Workshop together with the HT66FV130/
HT66FV140 hardware circuits, the following functions can be implemented:

B The user selected voice files can be programmed into the SPI Flash and combine multiple voice
files to generate an appropriate voice.

B A complete slave IDE3000 assembler project, which is used to play the voice, will be generated.

Users can compile and download the voice playing project to the MCU directly using the
IDE3000.

B The master can send control commands to the voice slave according to the HOLTEK I°C/single-
wire protocol definition. Refer to “Communication Protocol Description” for details. It supports
various features, such as up to 240 voice combinations, 13 volume levels as well as sleep and
wakeup commands.

Hardware and Software Development Environment

Hardware

M PC with Windows XP or later version
B HOLTEK simulation tool — HT e-Link
W HT66FV130/HT66FV 140 hardware circuit, refer to “Application Circuits” for details

B The connection diagram for programming the voice in-circuit into the SPI FLASH is as follows

4

1y,
SPI Flash

Mcu

Target Board 1
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Software

Holtek Voice MCU Workshop V2.30 version or later versions (Click to download).

P Vaice MCU Workshop [DAHTEEFV140_DEMO_V1]

Project Name: HT66FV140_DEMO_V1

Mode Selection

@ Peripheral Voice mode

Hint: You may choose available
functions first, then doing advance
settings on the right side!

Available Function

Basic Seiting

Voice Program

1
Q)

Finish External
Flash

N
|

Speaker Voice
Driver Source

ch:rEK#’

(=)

| New Project | | Load Project | ‘ Save Project ‘ ﬁave New Prmecd Jii

HT45F67 | HT45F23A | HT45F24A | HT45F3W
HTGE6F4550 HT83F02
MCU Resource:

ROM: 4K x 16bits RAM: 256 x 8bits

Package: Timer: 10bits x 3

DIA: 16bits x 1 PWM: 0
GPIO. 19 Freq. -
Reserved
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Detailed Operating Steps

Step 1. After download and installation, double-click the icon E@m to open the desktop.

* Voice MCU Wor

]
| New Project | | Load Project | | Save Project ‘ lSave New Prcuect‘

Basic Setting

Voice Program

Finish

HCIL‘I'EK#
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Step 2. Click the “New Project” button to create a new project, then enter a project name
and project path. Then select the fourth mode, the voice slave mode, and select the
communication mode and IC type. Here the HT66FV140 I°C slave mode is selected as an

example.

= %

New Project ‘ | Load Project

New Project

Project Name:

Basic Setting IHTBBFV1407DEM07V1

Project Path:

Voice Program IDZ

Select project mode:

oA IPer\phsraI Voice mode(example program) j
Selection  Single line communication
@ 1IC communication
[HTssFv1a0 ~|
Ht:n:rEK#>

Save Project | [Save New Project
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Step 3. Click the “OK” button to create the voice slave mode. All settings have a default setting.
Clicking the upper right corner of the red block diagram can change the voice source. Users
can also change other default voice sources.

EREES =

P Voice MCU Workshop [DAHTE6FV140_DEMO_V1]

Project Name: | HT66FV140_DEMO_V1 | New Project H Load Project | Save Project EaveNewPrnJecd

Pat U 28 |PAS

@& Peripheral Voice mode
Bg

pcn -
Hint: You may choose available W . m
functions first, then doing advance P’“ E B8
settings on the right side!

(*): Add (=1: Remove
+/- |Play o File Name I Nickname Compression Mode | Original Vioice Size |Encoded Voice Size

A A || Y |[morning_notification_16k v | HTMEHTE CAMEES HT-PCM16 347K Bytes 340K Bytes

Mode Selection

Basic Sefting

| Waveform Editor | | ResetALL |ES

Voice Program

=
®

Finish L

Total Memory Size:  4096K Bytes Memory Size Used: 344K Bytes Memory Size Left:  3752K Bytes

Speaker Voice SO
Driver Source
=

PBO|

HT45F67 | HT45F23A | HT45F24A | HTA5F3W
HT66F4550 HT83F02
MCU Resource:

Mels 321D

ROM: 4K x 16bits

Package:|2850P-A v

D/A: 1Bbits x 1

0CDSCK]|

OCDSDA|

RAM: 256 x 8bits
Timer: 10bits x 3
PWM: 0

GPIO: 19 Freq. -

Reserved

ch:l'EK#>
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Step 4. Click the left side “Finish” button to program the voice files into the SPI Flash. If users
want to program the voice files into the SPI Flash using other means, then this can
be implemented by using the voice “.dat” file which is generated by the Voice MCU
Workshop.

B e o T 1 =

]
Project Name: | HT66FV140_DEMO_V1 | New Project ‘ | Load Project | ‘ Save Project ‘ lSave New Prnjectl

Mode Selection U =l
pas
@ Peripheral Voice mode
PAS
Hint: You may choose available W m
Basic Setting functions first, then doing advance @A H PAT
settings on the right side!
~ vss
R Availabie Function
Voice Program VoD
BlAS
Finish External AUD
Key Flash
= Avallable MCU: =
HTE6FV140 HT66FV130 HTE6FV150 HTEEFV 160 5P+
Speaker Voice BS66FV340 BS66FV350 BS6EFV3IEN HT45F65 —
Driver Source HT45F67 | HT45F23A | HT45F24A | HT45F3W -
HT66F4550 HT83F02 AVES_PA
MCU Resource: =
ROM: 4K x 16bits RAM: 256 x 8bits
Packags: Timer: 10bits x 3 B2
D/A: 16bits x 1 PWM: 0 PB1
GPIO: 18 Freq. -
Reserved
=
HCILTEK#
b Voice MCU Workshop [DAHT66FV140_DEMG_V1] L= -t
Project Name: | HT66FV140_DEMO_V1 | New Project ‘ | Load Project | Save Project |Save New Prujecd

Basic Setting

Voice Program

Process Finish! You can test your product now! |

Finish

I~ SPIFlash data verification
™ Only Generate Voice File(.dat)

Open current project

I—DLTEK#
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Step 5. After the voice MCU Workshop has indicated that the voice has been programmed, click on
the “open current project” icon to open the integrated HT66FV140 I°C slave HT-IDE3000
project folders. The project program can be implemented directly without any user

modification.

Project Name: | HT66FV140_DEMO_V1

Basic Setting

Voice Program

Finish

| New Project H Load Project | Save Project iSaveNewPrnJectI

Process Finish! You can test your product now!

[~ SPIFlash data verification
[~ Only Generate Voice File{.dat)

Ht:n:rEK#>

Open current project
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Step 6.

A: If the HT66VV130/HT66VV 140 emulation device is used, users can click the “HT66FV140
[12C.PJTX” to open the HT-IDE3000 project and then compile and download the program using
the e-Link.

@ ) » S ) TEEE[D) » HIG6FVI4012C »
| me==~ mAzsmE. =Ess-  FmEsE
e B : EuAR E i E
I B TE 1\ Master IC_HT66FV160 2017/6/24 T 0.
msE 1| Temp Voice files 2017/6/24 T 0
© BFaUE 1. Voice Files 2017/6/24 T 0. 3
' Dema_keymapping.h 2017/6/24 T 0. Headerfile ke
o aRE W HTE6Rv140h 2016/10/17 T4 . Headerdile 24K8
B 4] HT66RV120 hed 2017/6/24 T 0. HEDER 16K8
JE= || HTE6RV140inc 2016/10/17 T .. INCER 10k8
Har [ HTesPvido12c.cv 2017/6/24 T 0.. CVEE oke
=ER || HT68PV140.12C dat 2017/6/24 T4 0.. DAT 8% 4,096 k3
|| HTs6Rv140 12C.DBG 2017/6/24 T 0 418
- EE {1 HTB6RY140 12T ini 2017/6/24 T 0. 1@
& e ] HT66Fv140 12C.MAP 07/6/24 TR0 AP ER 16k2 ]
] HT66RV140 120 MEM 2017/6/24 T4 0. MEM 82 ke
L ES ) # HTBERLA012C MTP 2017/6/24 TS 0. MTPFile ke
o FREEE) || HT86RV140 12C obj 2017/6/24 F50.. OB B ke
= FRERE) || HT66FV140 12¢.OPT 2017/6/24 T 0. OFT &5 K8
[ B HTeerviao12C.pite 2017/6/24 T 0. PITXEE 2ke
Ll 2] HT66RV140.12C piv 2017/6/24 T4 0. PIVEE ke
| HT66RV140 20 TSK 2017/6/24 FF0.. TSKER ke
|| HTE6RV140 Voice Lib.asm 2016/2/4 L5 09 ASMES ke
|1 HT65Fv140_Vaice_Libranylib 2017/5/25 £S5 1. LEEE 12k8
@ HTE8RV140_Voicelib_call.c 2017/3/15 E5 1. Courcefile 6ke
' HTE6RV140_Voicelib_callh 2017/6/24 TS0 Headerfile 2Ke
|| HT66RV140 VoiceSlave.asm 2017/4/20 0. ASM BE ke
7] HT657v140 VoiceSlave.hed 2017/4/12 £51.. HED &% 2K8 B
|| HT68RV140_VoiceSlave ib 017/4/11 EF 0. BB 6ke
|| HT66RV140_VoiceSlave.OB) 2017/6/24 T 0 418
1 PSetting.ini 2017/6/24 T 0. ke
|1 Glave HTAAFV140 asm 2017/5/8 FE05 2 KR Sl
l 32EEE

B: If the HT66FV130/HT66FV140 device is used, it needs to download the HT66FV140 12C.MTP
file for programming using the HOPE-3000.

% ) » S ) TEEE[D) » HIG6FVI4012C
| me=m~ @Es- @ sEssm - A @
e B : EuAR E i E
B TE 1\ Master IC_HT66FV160 2017/6/24 T 0.
msE 1| Temp Voice files 2017/6/24 T 0
© BFaUE 1. Voice Files 2017/6/24 T 0. %
' Dema_keymapping.h 2017/6/24 T 0. Headerfile ke
o aRE W HTE6Rv140h 2016/10/17 T4 . Headerdile 24K8
B 4] HT66RV120 hed 2017/6/24 T 0. HEDER 16K8
JE= || HTE6RV140inc 2016/10/17 T .. INCER 10k8
Har [ HTesPvido12c.cv 2017/6/24 T 0.. CVEE oke
=ER || HT68PV140.12C dat 2017/6/24 T4 0.. DAT 8% 4,096 k3
|| HTs6Rv140 12C.DBG 2017/6/24 T 0.. DEG ER 418
- EE {1 HTB6RY140 12T ini 2017/6/24 TS0 BERE 1@
& e ] HTesRvLd0 12C list 2017/6/24 T 0., LSTEE 6Kz E
] HT66Rv140 12C MAP 2017/6/24 T4 0. MAP EE 15K
L ES ) HT66RV140 12C MEM 2017/624 FE 0. MEM S5 1Ke
o FREEE) < HTG6RVL40 I2C MTP 2017/6/24 TS 0._MTRFle | oKe
o *REEF) ] HT66FV14012C.0bj 2017/6/24 T 0.. OB B= ke
] HT66Rv140 12C.OPT 2017/6/24 T 0. OPT 8% ke
o EE [ HT66FV140_12C pitc 2017/6/24 TS0 PITXES 2K8
2] HT86RV140 12C piv 2017/6/24 FF0.. PNER ke
] HT68Fv140 12C.pjw 2017/6/24 TE 0. PIWEE ke
] HT68RV140 12C.TSK 2017/6/24 T4 0. TSKER 9Ke
|| HT68RV140_Voice_Lib.asm 2016/2/4 £ 09.. ASMES 1KB
|| HTE6RV140 Voice Librarylib 2017/5/25 L5 1. IBEE 12k
& HT65FV140 Vaicelib_call.c 2017/3/15 E51.. Csourcefile 6ke =
' HTE8RV140_Voicelib_call h 2017/6/24 T4 0. Headerdile 2Ke
|| HT66RV120 VoiceSlave.asm 2017/4/20 0. ASM ES ke
4] HT66RV140 VoiceSlave hed 2017/4/12 1. HEDER 2k8
|1 HT65Fv140 VaiceSlavelib 2017/4/11 E50.. B 6ke
| 1 HTRARPV140 VairaSlave QORI 201746024 TE O QR 8= 4 KR S
HTE6FV140_12CMTP [S2E B 2017/6/24 T4 0541 BT FE: 2017/6/24 T4 0531
* o ol 8.23 KB
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2 Application Circuit Description

Single-wire Communication Application Circuit Description

J

1O |
MASTER

IO |

.

vDD

HT66FV130
| PB2 s

HT66FV140

B The HT66FV130/HT66FV140 device command receive pins are both located on PB2. This pin
should be connected to the master command transmitter pin.

B The play busy status output on PA7 should be connected to the master play status input detection

pin.

M The power and ground pins should be connected to ensure that the communication voltage levels

are matched.

Rev. 1.00
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Single-wire Communication Application Circuit — 5V

5V 3v3

= HTB6FV130 Pw{'mﬁgmq
g E OR 10uF GND 10uF
o |um:| HTE6FV140 av3 T—_:L_T W3
v _H_“ Como |1 Tox ]
d
Comt::: PB2 —{ PC7 1-cS \ 8-vce OJ:UF
PA7 — Pcs 2-5D0 \ spy Lo —
= n — pca 5.5DI \FLASH wp f—I»
5MM:|_ L Pcs 6-CLK | [omo |
5v [ Ao | T — )
22£)E|:_ AVDD '— _‘ AUD_IN _1|u|F—_l_
)“ 5V/1.5W
l_ BIAS Power AMP SP+
E’_ {? 80/1.5W

Single-wire Communication Application Circuit — 3.3V

3v3
. HTB6FV130
—] voo OR
1o A0 TE HT66FV140 3v3 3V3

E__ -I VDDIO j— 10K -l_
PB2
PA7

co::;and :|
PA7 |

0.1uF

1CS \ 8V !
2.8D0 ‘ N R
5-SD ‘ FLASH@_

€L

6-CLK \ 4-GND
HE T E
22uF 1uF
U—”:r_ AVDD '_ AUD_IN —j}—= |
*“f_ — 5V/1.5W
Power AMP SP+

Rev. 1.00 12 of 17 August 14, 2017
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I2C Communication Application Circuit Description

voD
]
10K
110 SCL PC1
o Je—3PA PC2
MASTER < HT66FV140
10 € busy

B At the present time the I°C communication only supports the HT66FV 140 when used as a slave.
It does not support the HT66FV130.

B The I°C clock pin, SCL, is on PC1 and the I°C data pin, SDA, is on PC2 and the play status
output pin is on PCO. These pins should be connected to the master correctly. It is recommended
that the I°C communication pins should be connected to a 10KQ pull-high resistor. It should be
noted that the communication level can only be 3.3V.

B The power and ground pins should be connected to ensure that the communication voltage levels
are matched.

Rev. 1.00 13 of 17 August 14, 2017
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I2C Communication Application Circuit — 5V

5\ 5V 3V3

HT7133
00 HT66FV140 mu} B GNDV"“TIM.:
VDD | | I
av3 3V3

vss % VDDIO j_ 10K —|

WA

i

0.1uF

Zz; PC7 1-CS 8-vce 1
—{ PC6 2-5DO \ spy Lo —

PCO
—{ PC4 5-SDI \ s e |
—{ PC5 6-CLK \ 4GND

AUD

27k L
1uF l 1nF
AUD_IN e o

AVDD

uonduosaq }naai) uonesijddy

5V/1.5W
|_ BIAS Power AMP SP+
E_ {? 8Q)/1.5W
v
I’C Communication Application Circuit — 3.3V
3V3
00 HT66FV140
| VDD
3v3 0.1uF 3V3 3v_3

Vss

i
[

VDDIO

0.1uF

PC1 —{ PC7 1-CS | s-vce 1
Pe2 —{ PC6 2-5D0 | sp| Lo

PCO
—{ PC4 5.5DI | e |
L{Pcs 6-CLK | 4-GND

ub

T
L

AUD_IN

ZZQ)I AVDD
) 5V/1.5W

BlAS Power AMP SP+
80/1.6W

O

g

AVSS
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3 Communication Protocol Description

Single-wire Communication Protocol Description

masTer | 120 @@@@ SLAVE

command

A

As shown in the accompanying figure, the master only needs to send a 1-byte command to the
slave. The command definitions are as follows:

0X00~0XDB: Set the play address

0x01: Play the first voice source original file

0x02: Play the second voice source original file

0x03: Play the third voice source original file

Oxdb: Play the 219th voice source original file

For example, sending 0x03 means to play the third combination voice in the
Voice MCU Workshop “voice program “

0xe0~0xec: Set the Volume
Level

0xe0: Set the volume to 0

Oxe1: Set the volume to 1

0xe2: Set the volume to 2

Oxec: Set the volume to 12

0xf2: Loop playing

Loop playing the current voice

0xf4: Enter the SLEEP Mode

The voice slave enters the SLEEP mode

Oxfe: Stop playing

Stop playing the current voice

Single-wire communication the
master program example

Addressed in the current project folder

Note: Waking up the voice slave does not require any special operations, each communication can
wake up the voice slave, other data definitions are reserved.

Rev. 1.00
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Single-wire communication data definition:

Data 0: High level: Low level=1:3, the high level is held for 200us and the low level is held for

600us, as shown in the following diagram.

200ps.

600ps.

Data 1: High level: low level=3:1, the high level is held for 600us and the low level is held for

200us, as shown in the following diagram.

GOOIJS, 200“5.
I?’C Communication Protocol Description
Slave addr command1 command2 Pre 2byte XOR Test slave status

On the basis of the standard I’C communication format, the master transmits the slave address (1-
byte) + play command 1 (1-byte) + play command 2 (1-byte) + XOR check value (1-byte) + test data

(1-byte) to the slave.

Slave address (7-bit address +1-bit read/write
control)

Currently defined as 0xf6

Play command 1 (8-bit)

1~0xf0: 1~240 voice play addresses

0xf2: Loop playing

0xf4: Enter the SLEEP Mode

Oxfe: Stop playing

Play command 2 (8-bit)

0x00~0x0c: Play volume level
Others reserved

XOR check value (8-bit)

The XOR check value between play command 1 and play
command 2 is sent to the slave to check whether the previ-
ous two data blocks have been received correctly

Test data (8-bit)

Used to test the data response from the slave. If the slave
responds with a 0, this means that the play command, play
command 2 and XOR check values have been received
correctly. If the slave responds with a 1, this means that a
reception error has occurred. The master will need to ex-
ecute a new complete I°C communication with the slave to
support the error retransmission mechanism

Simulate 12C communication, the master program
example

In this example, the HT66FV160 device has been
chosen as an example. Users can use the HOLTEK
HT66FV1X0 development board for testing.

Addressed in the current project folder
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Copyright® 2017 by HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is believed to be accurate at the time
of publication. However, Holtek assumes no responsibility arising from the use of
the specifications described. The applications mentioned herein are used solely
for the purpose of illustration and Holtek makes no warranty or representation that
such applications will be suitable without further modification, nor recommends
the use of its products for application that may present a risk to human life due to
malfunction or otherwise. Holtek's products are not authorized for use as critical
components in life support devices or systems. Holtek reserves the right to alter
its products without prior notification. For the most up-to-date information, please
visit our web site at http://www.holtek.com/en/.
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