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NOTICE

The information appearing in this User’'s Guide is believed to be accurate at the time of publication. How-
ever, Holtek assumes no responsibility arising from the use of the specifications described. The applica-
tions 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 informa-
tion, please visit our web site at http://www.holtek.com.tw.
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HDLTEK# Preface

Preface

The HT86XXX is Holtek’s voice synthesizer MCU series. Holtek provides software utility and func-
tion library to help the user accomplish his project easily. This Programmer’s Guide is helpful for
the programmer who wants to learn how to use the voice resources in the HT-IDE3000 system.
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Chapter 1

Using HT-VROM Manager

A voice ROM file (.VOC) should be prepared in advance in order to play voice files in HT86XXX
project. Holtek provides a software utility HT-VROM Manager for the user to build his .VOC file.
This chapter gives a brief description of the HT-VROM Manager.

Start HT-VROM Manager from HT-IDE3000
Holtek Testall azin - HT-IDE2000 - EATes
File Edit View FProject Debug | Tools Options Window Help
||| 4 [0|@| @ Maskopton
—  Disgnose
Hand W riter
Library Manager

YROM M

{0 i el
irfual Peripheral

Click the <Tools\Voice\VROM Manager> button and execute it.
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Shown below is the main window of HT-VROM Manager.

X
System Clock
Project File: C:\HOLTEEVHT86:CC0HTBEUESR_FUIDEY EX1\ EXL. VI
(" 41z
HCU: IHT86384(1024K bytes) j HT23 Vodce Mode—————— " 6z
* 1 1 )
884 free: 931360(E3620h)bytes ’V(. Nomal  ( Bich Quality | | @ affa

Voice file list: Silence | rProject file{.VHF)———

No. Voice Neme Type Mode Hew | fpen |
1 BABKEE. TAY Tave  ADPCH: Sawe | Save as

z FHETAR. AW Tave ubaw

3. NGZC.VAY  TVave  PCMBS . Cilel WA HID/ LD/ BN
4 MILITARY.NID  MIDI SEED (YRS,
5 MAYELEID  HIDI et | S |

Delete | Change Mode

~Woice ROM file(. WOC)

Exit

—  Function descriptions for HT-VROM Manager

¢ Project file (.VMF) Functions
“Froject filei_ VMF)

% Newr | Open |

Save | Save as |

New: Create a new project, use the file browser to specify the project path name.
Open: Open an existing project

Save: Save the current project

Save As: Save the current project with another file name

e Source files (.WAV/.MID/.MLD/.BIN) Functions

Source file( WAV/ MIL,/ MLD/._ EBIN)

Insert |

Delete | Change Mode

Add: Add a source file at the end of the voice file list.
Insert: Insert a source file after the selected item in the file list.
Delete: Remove the selected item in the voice file list from the project.
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Change Mode: Change the compression method for the selected WAV file.

Eelect compreszion mode x|

File: 1.5AV

Mudt:—[j\s

~ PCMB8 o uLaw  ADPCMA

Silence: Define the silence length and range in a WAV file.

g

Enter silence range [+H: |53

Enter silence length: IEM Cancel |

Define silence

¢ Voice ROM file (.VOC) Functions
Build: Make the Voice ROM file (.VOC)

If the .VOC is generated successfully, the HT-VROM Manager will also generate two files ((HED
& .NUM) for the programmer.

.HED file contains some definitions for the voice functions. The programmer often include this
.Hed file at the beginning of his program.

.NUM file contains the information for each voice file such as offset in .VOC file, file type
(MIDI/WAV/BIN), and compression mode if it's a WAV file.

The following lines show an example of .NUM file:

0 00000020h BACH.MID MID
1 00000820h 90071.MLD MLD
2 00000CFOh SANTAG6K.WAV WAV /PCM8 SampleRate: 6000
3 00010800h CHIPO4.WAV WAV /UPCM SampleRate:8000
4 00012130h CLOWSK.WAV WAV/AD4 SampleRate:5000
500017710h FXSTAR.WAV WAV/AD4 SampleRate:8000
6 000185E0h C.WAV WAV/UPCM SampleRate:8000
7 000197A0h SPCTDO1.BIN BIN

After the .VOC file is built OK, you can use DLVOC32 software utility to download it to the HT-ICE.
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To Start DLVOC32 from HT-IDE3000

Click <Tools\Voice\Download> button and execute it.
Hektek HT-IC ol - E gH T-IDEZO00NH T L]
File Edit View Poject Debug | Tools Options Window Help
SEEEECIER
— Diagnos

Hand W riter

B0 I i Dovwnload
Yirtual Peripheral

The DLVOC32 main window is shown as follows

Holtek “oice Rom Download/Upload 32-Bit Utility

File IC:\My Documents\HTEE07 23Ht86072 vac ‘Browse

Size |19661D

Upload | Download Close
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Chapter 2

Creating and Verifying
an HT86XXX Project

Creating a New Project

Wit HT-IDE3000 - C:haltek'H e i ] 4
&3] x|
I — |
. —-—x
Ctrl+Fa _|;|
Shift+Fa 4
AlH+FS %
Crenerating Diemo file { DR{00
ommload C:lho Print Option Table
Loading debuy
C:vholtek HT36, 1 ChholelHTE6XEIENW Gy smidetex]llex] PRI _|
2 CtholteKEASY\RELEASE REVIDEB easyiiil PRI
atal error = 3 ChaltekHTSEXEH TE6ICE TESTVTEST_PWHATEST_PWH PRI =
L | L | B
Create a new project |Emulatinn |PC=UDDIH | | INE [CAP 2
Click <Project\New> button and the following dialog will be shown
Hew Project |
[,
Project MName || o Browse... | Ok
Micro Controller |HT4EC22 j Cancel
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Click the <Browse> button and the following dialog will be shown

Browse
Look jn: |@ derma j ﬂ
Demoboard PR

File name: Iﬁ Open |
Fils of type:|Project e ) 7 Cancel |/
4

After creating the project name, click the <Open> button and the following dialog will be shown

x|

Project Mame Ir_quide1.ex1 'wx1 PRJ  Browwse... |

Cancel |

Micro Contraller

Project Option x|

Micro Cortraller

Cancel |

[ Enter free run mode(debugy functions disabled) after Build

; I,
—Azsembler Options
e g

Define Symbol

v Generate listing file

—Linker Options

Libraries IHTBB, Browse |

Section address I

[ Generate Map File
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Click the <OK> button and the following dialog will be shown
After creating the Project Option, the HT-IDE will automatically open the Mask Option compiler.

WWDT clock source

WOT
CLR WDT

INT Trigger

Pull-high PAD7

Pull-high PEO-7

Pull-high PCO-3

EXTTMR PAD [%
Pull-high PC4

Pull-high PC5

32KHz RTC

Pull-high PCE

Pull-high PC7

Sysvaolt
SysFreq Ok Cancel

After selecting from the list, click the <OK> button to save.

Editing VROM
ik HT-IDE3000 - CAholt=RAHT ; 1 FRI- -0 x|
File Edit View Project Debug | Tools Options Window Help o =d |

D[e{E] &[0 Ble Moy w b £e|0]S] 2|

Disgnose

e Handy Writer x
op Lik M = 00" -
op Labzry Manager - O0H
TI = 00H -
ORG, 05H - - 75 _|_I
) LD @imulator L4

= Virtual Pevipheral |
Socket 1: ID=03,VER=01(Reac= ;I
Gocket Z: ID=47,¥ER=00
Download C:hvholtek\HTSEXCMhtEouesy quidetexl'exl . TSK 100% ...
Loading debugy information...

C:Vholtek\HTE6X2OM\htdbuesr_gquidetexliexl.DEG _I

Total error = 0 -

i [ ( ( [ ;I_I
|Emula1ion |PC=UDDIH | | IM3  |CAP 2

Click the <Tool\Voice\VROM Manager> button and the following dialog will be shown
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15 HT-VRomtanage x|
System Clock
Project kile: CoAHOLTEENHT 86X\ HTS6UESE GUIDEY EX1Y EX1 . VM
" aMHz
MCIT: IHTSSSS‘II:J.CIZ‘EK bytes) j HT23 Vodce Mode———— = EMHz
§8% free: 931360 (E36Z0h)bytes [F Uozmal € High fualicy ez

Woice file list: Silence | —Project file{.VMF} ——

Mo Yoice Name Type Mode Hewr Open
- L. TTAYW ADFPCM4
1. Save | Save as |
z. FHETAR. AT Wave uLaw
3. NGEC. AT Watre PCHE g aan T T T T
4. MILITARY.MID MIDI OEEED B (U ol banl olod A ol 0
5. PEAYER.MID MIDT A | S |
x|
Delete Change Mode
Build OK! . .
—Woice BOM file{.VOC) —
Build |
Exit |

After editing the VROM, click the <Build> button to produce .hed file, .num file and .voc file
For the HT-VROM Manager descriptions, refer to Chapter 1.

Editing Resource File (XX.asm)

File Edit View | Project Debug Tools Options Window Help _|&| x|
D[] #e Ee )
Di(e] &e B 4

o _Z"
Close 3‘

Assemnble/Compile Cl+F8 _|;|

Build Shift+Fa r
r—— 111 Y AIHER —
*lsocket 1: ID=0 .[

Socket Z: ID=d  (Generating Demo file { D00

Dovmload C:Yho  PrntOption Table
Loading debug

C:vholtek \HTS6! 1 ChholekHTE6HEE WBovesr suidetexliexl PRI _I
2 C\holteKEASTRELEASE REVADEEU(Heasyiiil PRI
Total errar = 3 C Mol HTREHEEH TR6ICE TESTVIEST_PWM\TEST_PWH PRI _|;|
4] | | | L | B
[Emulation [FC=O001H | | INS [CAF

Click the <Project\Edit> button and the following dialog will be shown
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Edit Project e P
HERED: [ -]+ & cF E-

1} exl asm
3 ex2 asm %
3 ex?asm

Add
T SELERI(T: IS:::UIce Filesi* asm;*.c) LI Cancel

File= in Project:

COHOLTERHTEE X HTEELESR _GUIDE'EX1EX1 . A5M (8],

Delete

Mowe Lp

Move Dosn

d4deN:

4

After selecting the resource file (XX.asm), click the <OK> button
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Building File

bt HT-IDE3000 - CSholtelkdHT: i 1.5 =] |
File Edit View FProject Detuz Took Options Window Help ==l
] e I e o G e | P P L = 1 A
o¥ | b [Eebuid AT] = =
0P 00l OOOI=JTTIPE T[1ZH] = PO :[0lH] = 00K -
oF _| 0oz Dumj WOICEC :[: Pl :[03H] = 0O0H
TI o(|[po3 281 4| |||PCHOADDRL 5 CC :[0S5H] = O0H -
1 ‘G 0ZH 'I _i_l- I __b_ iI | _FIJ _1_ T T [ _FIJ
¥ |socker 1: ID=03,VER=01(Read=03) A

Socket Z: ID=47,VER=00
Download C:iholtek\HT86XIOht86uesy guidetex]llexl . TSK 100% ...
Loading debug information...

C:\holtek \ HTSaX00\hedouesr_guidehexlhexl.DEG _I

Total errar = 0 =

KN ( ( ( ( _'IJ
Rebuild all files |Emulaﬁon |PC=CIDDIH | | NS |CAP /:

Click <Build All> button and the following dialog will be shown
Generating "*.cod” at output windows.

it HT-IDE 3 ( 2 i o ] |
File Edit View Project Debug Tool: Optons Window Help _|5|5|
D] & || & |F|Fl gplml e W -l 22 8|
® n::\HuLTEK\HTSEM\HTBEUESR_GUIDE:%‘EXHEXL.Asn |
0 Errors
Linking...

Total 0 error(s), Total 0 Warningi(s)

HLINK: Program entry point at section 'AVDISGCODE' [address 0) of £
Generating 'Civholcek\HTSeX2C0\hodouesr_quidetsexliexl.COD'. ..
Generating 'C:hvholtek\HTSEXXOOhtiouesr quidetexliexl.CV' ...
Download option...

C:\holtek\HTG6X2\ htGouesr_cuideyexltexl. OFT

Jocket 0: ID=50,VER=01

Socket 1: ID=03,VER=01(Read=03)

Jocket Z: ID=47,VER=00

Dowmload C:yvholtek\HTS6X22Ohtd6uear_quidetexlhexl. TEE 100% ...
Loading debuy information. ..

Ci\holtek\HTE6:000NheStuesr _guideexlyexl.DEG

Total erraor = 0O
Welcome to vse Holtelk HT-IDE2000. |Emulaﬁon |PC=UEIEIIH | | -

You can download *.cod into the Flash ROM by using a ROM writer.
Then emulate the code on HT86P00 EV board.

10
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Download "*.VOC"” to HT-IDE3000
e Step 1
Click the <Tool\Voice\Download> button
e Step 2
Click the <Download> button and download "*.VOC” to HT-IDE3000
For the HT-VROM Manager description, refer to chapter 1.

Emulation of Application Program

g%l PRI - [ex ;IEILI
Options  Window  Help =181
D[(e]| (=2 =@ ofw| yilw =00 22082
ORG D8H ZI =] x| x
THP 3rllsc 00l 0000 MOP - E:Po ([01H] = O0OH &
ORG OCH o0z 0000 MOP :I Pl :[03H] = OOH :I
THP Srzlsr 003 z2sls JMP lACC :[0SH] = OOH
ORg 10H o004 0000 MOP PCL  :[08H] = OLH
mop 005 0000 MOP TELP :[07H] = OOH
FETI 005 0000 HOR TELH :[0SH] = FFH
ORG 14H 007 0004  RETI VDTS :[09H] = O7H
TMP TiueBaselsr 008 EA92  JMP STATUS: [04H] = 02H
[T_START: 00 0000 NOP INTC :[OBH] = 0O0H
CALL ClrRam ; Clear user RAM (30H~FFI 004 oooo nar TMROH :[0OCH] = 00H
CALLL FuncCheckSum O0E 0000 MOP TMROL :[0DH] = OOH
IMET: 00C  EACS  JMP TMROC :[0EH] = 03H
Zpeech,g000,1,1,1,4 00D 0000 MOP TMRLH :[0FH] = 0OOH
CLE fstandby ; fatandby = 0 00E oooo norp TMRE1L :[10H] = 0O0H
CLE WDT 00F 0000 MaR TMRELC :[11H] = 03H
SNZ fstandby ; start play sound 010 0000 NOP PL :[12H] = FFH
TMF 5-2 011 0004 RETI PAC  :[13H] = FFH
> TrackNumber 0lz 0000  NOP PE :[14H] = FFH
MOV &4, 3 013 0000  MOP PEC  :[1l5H] = FFH
OR 4, TrackNumher 014 EBB7  JHP rC 1[16H] = 3FH
SNZ ZERO 015 2064 CALL U S S Py
JMFP NEXT - N1 2052 CALT TATCHOH:=T1AH1 = N
|4| I [ >| 1 _'I—I LI_I k
Start or continue the program |Emula1i0n |PC=DDDIH | | ’Wm’ﬂ_/

Creating HT86576/HT86768 Project

The HT-IDE3000 supports VROM for the HT86384, if you want to edit HT86576/HT86768 project,
the following dialog will be shown

[T x|

ii‘f Wotice! The mssemum voigs KOM supported by HT-ICE is 1M = &'

1"
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The following steps should be carried out.

e Step 1
Edit VROM by using the HT-VROM Manager to ensure that the VROM size ok.

i x|
" . 5 § : —System Clock
Projéct File:  C:iholtek\HTEES7S: 8YS TEST\TEST.VMF
s : ( aMHz
MEU: [HTS6576(1536K bytes) |w| [FHIFS Voiae Hode————— | " emiz
1 HorisEl 7 Higlh Oualicy ¥ &MHz
0% free: B8400(Z0DGh)bytes s LIRSS
Voice file list: Silance.l rProject fila{ . VMF)————
No. Voice Name Type Mode Hew | Open |
; SPEECH4 WAV i : - =
1. SPEECHS . WAV Wave  ADPCH4 SEiE | i B |
z. SPEECHLO. WAV Wave  ADDCHM4
3. SPEECHLL. WAV Wave  ADDCM4 . T
4. SHPTDOOS. WAV Wawve  ADPCM4 I D e BT
E. SPEECHL. WAV Vave  ADPCHM4 e |
[:\} Delete | Change Hadn"—'-_l
~Woice RBOM filed{.VOCH
Build |
Exit |
e Step 2

All source files (.wav/mid/mld/bin) are divided to be smaller than 1M, and save as new files.

e Step 3
Select MCU HT-86384 to emulate on HT-IDE3000.
r B %]

—Swsteom Clock

Froject File: C:4HOLTERVHTS6576 578 TESTATEST. VMF
Z : ( aMHz
M |HT3638§(102%K Byts) ‘:J FElBdVbTas Hode " Mz
@ HoruaEl T Higls walicy (v 5MHz
3% free: 24944(8890hibytas i e

Woice file list: Silence.l —Project filei YMF) ——————

Ho. Voice Name Type Mode Hew Open

o. STEECHG-0. WAV Wave  ADPCM4 - -
1. SPEECHS-0. WAV TWawve  ADPCH4 Save | S B |
7. SPEECH10-0.WAW Tave  ADDCM4

SDEECHLL : ) )
P e R o = ~Source file | WAV/:MID/ MLD/.BIN)
E. STEECHL-0. WA Tave rCHsE add | Treerr |

Delete |

~Wolce BOM filed.Woo)

Build

Exit

did

12
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e Step 4
If your program code is ok after emulating on HT-IDE3000, you can create a new project and se-
lect MCU HT-86576/768, edit the same resource file to compile and build.

e Step 5
Download "*.cod” into the Flash ROM by using a ROM writer, then emulate the code on
HT86P00 EV board.

13
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Chapter 3

Playing Voice in the Program

Holtek provides some voice playing functions so that the user can develop his project easily. To
use the voice functions defined in Holtek’s HT86 Library, the following steps should be carried out:

Step1 — Add the following line at the beginning of the program.
#include xx.hed ; header file generated by HT-VROM Manager
Step 2 — Add #define RTC if real time clock is to be used.

e Syntax

#define RTC ; select Tools/Mask Option/32kHz RTC\Enable at the
; same time

Step 3 — Add #define HT82V733PXN if PXN is to be used as voice output.

e Syntax
#define HT82V733PXN ; X=A,B,C, N=0..7
e Example
#define HT82V733PCO ; select the PCO to enable the HT82V733 OP IC

Steps 4 — Call the following macros and library functions in your program.

—  Speech macro
This is used to play a sound that has been previously composed through VREDIT utility.

e Syntax

speech [TrackNumber], [SamplingRatel, [fVoiceDown], [fChannelNo],
[fVoiceUp], [Volume]

All parameters should be specified first before executing the "speech....” command.

e Description
TrackNumber — TrackNumber, TrackNumber 2
The index number shown on the voice file list of the HT-VROM Manager is the playing sound’s
TrackNumber. Refer to the .NUM file generated by the HT-VROM Manager for a listing of all the
composed sound sources. Note that TrackNumber is a number which ranges from 0...255.
If this argument is empty, then the previous track number is assumed.

15
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SamplingRate

Specify the sampling rate for the playing sound. The accepted range is from 2000 to 24000. The
maximum support sampling rate indicates the encoding algorithm and the selected system fre-
quency. Refer to the SamplingRate macro for detailed listing table. Note that regardless of the
output channel selected, the assigned sampling rate is emulated through SR1 interrupt.

If this argument is empty, then the program is wrong.

fVoiceDown
Set this flag as 1 to clear the AUD output when the sound ends in order to save power consump-
tion. If this argument is empty, then 0 is assumed.

fChannelNo

If this argument is empty, then timer 0 is assumed.
fChannelNo=0: TIMERO

fChannelNo=other: TIMER1

fVoiceUp

Set this flag as 1 to raise the voice up and to minimize noise while the sound starts. It will enable
the DAC circuit. If this argument is empty, then 0 is assumed.

However, while using the speech macro, the flag fVoiceUp is set to 1.

Volume
Set the volume value ranging from 1...7, if volume = 1...7, then volume=7 is assumed.
e Example:

Speech 0, 6000, 1, 0, 1, 7 ; Play sound in track 0 under 6000Hz
sampling rate to channel 1

Speech 4, 6000, 1, 1, 1, 7 Play sound in track 4 under 6000Hz

sampling rate to channel 2

—  SamplingRate macro
Assign sampling rate (or occurrence rate) for SR1 interrupt.
e Syntax
SamplingRate channel, SamplingRate
o Description
Channel
1 to represent interrupt SR1, respectively
2 to represent interrupt SR2, respectively

SamplingRate
Specify the sampling rate (or occurrence rate) for the selected channel interrupt. The accepted

range is from 2000 to 24000.

Note that to take advantage of the SamplingRate macro for a fixed time to interrupt, user has to
enable the corresponding interrupt bit first (by setting the INTC register).

16
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If speech macro is applied, maximum sampling rate is constrained by the encoding algorithm
and chosen system frequency, the table lists the experimental maximum sampling rate.

Encode\SysFreq 4MHz 6MHz 8MHz
8 bit PCM 12kHz 20kHz 24kHz
6 bit PCM 11kHz 16kHz 22kHz
4 bit ADPCM 11kHz 16kHz 22kHz

Maximum Support Sampling Rate

o Example:
SamplingRate 1, 8000
Set sampling rate of channel 1 to 8000Hz. That is, set channel 1 interrupt to occur for every
1/8000 second.

—  SetAddress & ReadByte macro
Used to access common data from Voice ROM. (Macro Version)

e Syntax
SetAddress Address
ReadByte

Description

The read data will be placed on the accumulator.

e Example

Read constant data from Voice ROM at 013F80H to variable "DataStore”.
SetAddress 013F80H

ReadByte

Mov DataStore, A

—  FuncSetAddress & FuncReadByte procedure

e Syntax
call FuncSetAddress
call FuncReadByte

e Description
Used to access common data from Voice ROM. (Procedure Version) Public data RAM Addrr,
AddrM, and AddrH are used for the source address. Read data will be placed on the accumula-
tor.

e Example
Read constant data from Voice ROM at 013F80H to variable "DataStore”.
mov A,01H
mov AddrH, A
mov A, 3FH
mov AddrM, A
mov A, 80H
mov AddrL, A
call FuncSetAddress
call FuncReadByte
mov DataStore, A

17
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Note

Macro SetAddress, ReadByte and Procedure FuncSetAddress, FuncReadByte can only be used
when fStandBy flag is set or 08H/0CH/14H interrupts are disabled.
FuncCheckSum
e Syntax

call FunCheckSum
o Description

Check whether the voice ROM is ready.

This function must be called before playing sound. It will enable the VROM circuit.
InitTimeBase
e Syntax

call InitTimeBase
¢ Description

Setup 1ms time base for the melody sound source.
CIrRAM
e Syntax

call ClrRAM
e Description

Clear all RAM from 30h~FFh
Variable TrackNumber — TrackNumber, TrackNumber 2
TrackNumber records the track number being played or about to be played. Users may read
TrackNumber while some sound is playing (i.e. fStandBy is 0) or write it as the next track num-
ber of speech macro when fStandBy is set. The range of the TrackNumber is from 0 to 255.
Flag fStandBy — fStandBy, fStandBy 2
fStandBy is a bit flag denoting whether some sound is being played or not. If it is set then no
sound is being played.
Take note, the initial value of fStandBy is unknown after power supply is turned on. In other
words, the £StandBy must be equal to "1” after the initial power on. So set this flag before the
first "speech, , ,,,” command .
Flag fPause
fPauseis a bit flag that can be read or written into. If it is set, sound playing is temporarily stopped
until it is cleared.
Flag fStop
fStopisabitflag. Ifitis set, the currently playing sound is stopped and terminated. User has to in-
voke speech macro to play it again. Before you use flag fStop, you must call command "call
InitTimeBase”.
Variable VoL

The variable Vg, are located at the special RAM 29H. Only the high nibble is valid and used to indi-
cate the volume.
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Variable

Since all the interrupts are occupied by the HT86 library, the library provides a software down counter,
variable TimeBaseCnt, for user application program to determine a fixed time period. TimeBaseCnt
decrements at fixed time slice if some sound is playing by speech macro (£fStandBy flag is 0)
or the time base interrupt is enabled. User program has to poll TimeBaseCnt and manually reload
it when TimeBaseCnt decrements to 0. The fixed time slice is 1ms.

The following table lists the name and description of the macros and functions defined in HT86 li-

brary.

Name

Description

Speech

MACRO to play a voice file

SamplingRate

MACRO to specify the sampling rate for the voice file to be played

SetAddress MACRO to setup address for download data
ReadByte MACRO to read data from voice ROM to ACC
FuncSetAddress Function to setup address for downloading data
FuncReadByte Function to read data from voice ROM to ACC
FuncCheckSum Function to check whether the voice ROM is ready
InitTimeBase Function to setup 1ms time base for the melody file
CIrRAM Function to clear the RAM from 30h~FFh

The following tables lists the public variable and flag name defined in HT86 library

Variable/Flag Description
TrackNumber
TrackNumber 2 Track number (0~255)
VolTmp Volume
AddrL/AddrM/AddrH | Address for download
VdsStatusFlag Status flag

TimeBaseCnt

Time base count

DataCode Library subroutine return code

TimerL/TimerH Timer low/high byte

ChannelNumber SR number

:2:2:33 2 Standby flag (0: busy; 1: end of segment)

fPause Pause flag, set to pause the current playing

fStop Stop flag, set to stop the current playing

fVoiceUp Voice up flag, set to enable the DAC circuit before the sound starts
fVoiceDown Voice down flag, set to clear the AUD when the sound ends
fChannelNo Channel number (0: TIMER 0; Other: TIMER 1)

fRTC RTC enable flag, set to enable the RTC
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Resource Consumption

Some C resources are occupied the VDS86 library. The kind of composed sound source and ap-
plied encoding algorithm determined its resource consumption is. Different resource consumption
are categorized into seven groups as shown in the following table.

Compressing [ ADPCM ADPCM

Algorithm Melody Melody
PCM8 PCM8
WPCM w'PCM

RAM 30H () |30H) | 30H

User's area

System area D2H
T

FFH'— |FFH— | FFH'—

FFH | TrackNumber
FEH | AddrH

FDH [ AddrM

FCH | AddrL

FBH | Bit0, fStandBy
Bit 1, fPausse
Bit 2, fStop

flag Bit 3, fNoteChanged
Bit 4, fVoiceDown
Bit 7, invalid

Bit 6, fVoiceUp
Bit 7, invalid

F6H | Voltmp

F5H | Bit1, fStandBy 2
F2H | TrackNumber 2

Variable
&

ROM 000H (| 0ooH (| 000H ()

User's area

[ ]

System area 1C2CH
1B44H 1

17TAFH 4

1FFFH U |1FFrH L | 1FFFHL
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Example 1
TrackNumber and fStandBy
#DEFINE RTC

#Include Ex1l.hed

IR R R R EEEEEEEEEEEEEEEEEEEEEREREEEEEREEEEEEEEEEEE]
’

AVds86Code .section at OH 'code'
ORG 00H
NOP
NOP
NOP
JMP T_START
ORG 04H
NOP
NOP
NOP
RETI
ORG 08H
JMP SrllIsr
ORG 0CH
JMP Sr2Isr
ORG 10H
NOP
RETI
ORG 14H
JMP TimeBaseIsr
T START:
CALL ; Clear user RAM (30H~FFH)
CALL FuncCheckSum
NEXT:
Speech,8000,1,0,1,4 ; play sound to channel 1
CLR fStandBy ; £StandBy= 0
CLR WDT
SNZ fStandBy ; start play sound
JMP $-2
INC TrackNumber
MOV A, 3
XOR A, TrackNumber
SNZ ZERO
JMP NEXT
CLR WDT
JMP $-1
END
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Example 2

fStop
#DEFINE RTC
#include Ex1l.hed

ek kkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkkhkhkhkhkkkkik
’

AVds86Code .section at OH 'code'

ORG 00H

NOP

NOP

NOP

JMP T_START

ORG 04H

NOP

NOP

NOP

RETI

ORG 08H

JMP SrllIsr

ORG 0CH

JMP Sr2Isr

ORG 10H

NOP

RETI

ORG 14H

JMP TimeBaseIsr
T START:

CALL ClrRam ; Clear user RAM (30H~FFH)

CALL FuncCheckSum
CALL InitTimeBase
SET PAC.O0

NEXT:
Speech,8000,1,2,1,4 ; play sound to channel 2
AAA:
CLR WDT
CLR fstandby?2 ; fstandby2= 0
SNZ PA.O
JMP BBB
SNZ fstandby?2 ; start play sound
JMP AAA
BBB:
SET fstop
CLR WDT
JMP $-1
END
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Example 3

#DEFINE RTC
#include Ex1.hed

P R R R
’

AVds86Code .section at OH 'code’

ORG 00H

NOP

NOP

NOP

JMP T START

ORG 04H

NOP

NOP

NOP

RETI

ORG 08H

JMP SrllIsr

ORG OCH

JMP Sr2Isr

ORG 10H

NOP

RETI

ORG 14H

JMP TimeBaselsr
T START:

CALL ClrRam ; Clear user RAM (30H~FFH)

CALL FuncCheckSum
SET PAC.O0

NEXT:

Speech, 8000,1,0,1,4 ; play sound to channel 1
AAA:

WDT

CLR fstandby ; fstandby= 0

SNZ PA.O

JMP BBB

SNZ fstandby ; start play sound

JMP AAA

CLR WDT

JMP  $-1
BBB:

CLR WDT

SET fpause

SNZ PA.O

JMP BBB

CLR fpause

JMP AAA

END
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Chapter 4

HT-VOICE Editor

The main screen of the HT-Voice Editor is shown below. This chapter explains how to edit a wave
file, describe all the files and the menu commands.
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Record Command

—

-

Step 1
To create a new voice file, select the [New] command from the [File] menu.

Step 2

To record, select the [Record] command from the [Function] menu, or press the . button (if a
sound bluster card and microphone is available), a [Record Function Dialog] screen appears:

Record Function Dhalog

HOLTEKD. WA

Record Function Dialog

Fill out the dialog box: File Name, Sampling Rate and other options. Press the [Begin] button to
start recording.

Step 3

The default longest time you can record is 25 sec (if option is 8 bits per sample and Mono). If you
need more time, select the [Memory..] command in the [Option] menu. The [Memory Setting Dia-
log] is shown as follows. Press the [End] button to stop recording.

Memory Sething Dialog

——

Memory Setting Dialog
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[Play] Command and Sample Rate

—  Step1
Before playing, we must record or open a file. Select the [Play] command in the [Function] menu,

or press the LI button to listen to the recorded sound. Press the ﬂ button to stop.

—  Step2
To play a song repeatedly, select the number of times to play from the following combo box.

}?{' Ele Edit Option Funclion IMhndew

)= e ) = P B s

[7000 Hz [8bits  [Size:2C63H [Zoom (1: 8)

— Step3
You can also adjust the Sampling Rate, and then you can differentiate between the sounds pro-
duced. This command will not change the voice data, but the sampling rate when playing. Differ-
ent sampling rate will come with different sounds, different frequency and speed.

t Option Function Window

Jl_luulxlbclwlwhlolg O -] e

"*i\Mw\O B~ ,h\}lﬁl‘I‘lv\‘\r“

i A ol

[7000 Hz [8bits  [Size:2C63H [Zoom (1:8) =i [16BH(85H) t—1 [oH |
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[Open] Command

—

Step 1
To open a voice file, select the [Open] command in the [File] menu.

Step 2 - cut/copy/paste

Select a range first, and then cut/copy the range by selecting the [cut]/[copy] command from the
[Edit] menu, or press the ¥ /E button. After cutting or copying, click the [Paste] command in the
[Edit] menu or the = button to paste the range from the clipboard to the current position.

Step 3 — delete
Select a range first, and then click the [Delete] command in the [Edit] menu.

Step 4 — Re-sample
The Sample rate of the file can be changed by selecting the [ReSample] command in the [Edit]
menu. The [ReSample Dialog] box is shown below:

ReSample Dialog B

SampleRate 3000

oK

ReSample Dialog

The ReSample command will add/delete data points to suit the sampling rate you type in. If you
decrease the sampling rate, the timbre will not be as good as the original voice, but the file size will
be decreased.

Step 5 — Change Format
The voice file format can be changed by selecting the [ChangeFormat] command in the [Edit]

menu, or pressing the = button. You can change the Sampling rate, Channel, and Bits Per Sam-
ple of this file. If we open a PCM file, the system will open it with default setting, Sampling rate
8000Hz, 1 Channel, 8 Bits Per Sample. So we can set the correct setting by using the
[ChangeFormat] command.
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—  Step 6 - Change Code
Before changing the code, you must specify a range first, or define the range in the [Change Code

Dialog] box as shown below. The code can be changed by selecting the [Change Code] command
in the [Edit] menu.

Change Code Dhalog

Changed Eoaers

To replace the data marked with the code series, fill in the [Changed Code] edit box with code se-
ries, in the format of data1,data2,data3 (hex). You can also replace the data marked with the code

function. Also, select which channel to be replaced by checking the [Changed Channel] check
box.

—  Step 7 - Amplify
Specify a range first or choose the [Amplify] command from the [Edit] menu and define the range

in the [Amplify Dialog] window, and then type in the magnitude you want for the selected range to
be amplified.

Amplify Dialog

29



HOLTEK i ‘ HT-IDE3000 User's Guide for HT86 Voice Series

Step 8 — Offset

Specify a range first, or select the [Offset] command from the [Edit] menu and define a range in the
[Offset Dialog] window, and type in the desired offset value. If the offset value is negative, the voice
data will down offset, in other words, if the offset value is positive, the voice data will up offset.

Offset Dialog [ x|

Defined Range:From @ ‘ to ‘ﬂ |

Offset: 1 QK |

[Save] Command and Voice Type

-

Save

To save afile, select the [Save] command in the [File] menu, or press the ul button. If the file name
is not specified, the system will show a [Save As] dialogue box.

Save As

To save the current file under another name, select the [Save As] command from the [File] menu.
The system will show a [Save As] dialogue.

Type in the full path, file name and the file type (Wave Files (.WAV) or Holtek PCM File (.PCM)).

Save Range

Other Commands

-

Short Menus or Full Menus/File
Short menu/Full menu switch command.

Exit/File
Close the application.

About HT-Voice/File
Information about this application.

Tile or Arrange/Window
Tile (it is called Arrange in short menu) all opened files on the screen.

Cascade/Window
Cascade all opened files on the screen

Arrange Icons/Window
Arrange all icons on the screen

Close All/Window
Close all opened files
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File Menu

The File pop-up menu consists of New, Open, Save, Save as and Print command.

—  New
Create a new project

—  Open
Open an existing project
VOC file must exist in the same directory with .VPJ file. If not, HT-VDS84 will create a new one for
you.

—  Save

Save the current edited project

—  Save As
Save the current edited project under a new file name

—  Print
Print the result including the file name, the starting address, and the compression methods used.

Project Menu

The File pop-up menu consists of System Clock, Silence Length, and Silence Tolerance com-
mand.

—  System Clock
Change the System Clock of the active project

—  Silence Tolerance
Change the Silence Tolerance of the active project

—  Silence Length
Change the Silence Length of the active project

Window Menu

The Window menu consists of Tile, Cascade, Arrange Icons, and Close All commands.

—  Tile
Tile all opened files on the screen

—  Cascade
Cascade all opened files on the screen

—  Close all
Close all opened project files

—  Arrange icons
Arrange all icons
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Chapter 5

HT-Tone Editor

In this section, we will give an example to illustrate how to operate the HT-Tone Editor. This exam-
ple is illustrated by a series of graphs for easy learning.

—  Step1
Run HT-Tone.exe, then Select the "New” command from the FILE menu to open a new TONE edi-
tor. The vertical coordinate represents the Frequency, and the horizontal coordinate represents
the Note number. As for the Frequency and the Note number, refer to steps 3 and 4.

33



HOLTEK ; ’ HT-IDE3000 User's Guide for HT86 Voice Series

—  Step2
Press the mouse left button and move the mouse, a curve will be produced in the window.

)
Nﬁ

—  Step 3 - NOTE Number
Holtek has two types of Tone formats: 64 Note and 32 Note. A frequency can be assigned to each
note. It means that Tone file can play either 32 or 64 monotony. Change the note number by changing
the selection of the "NOTE"” combo box. The Fig below is an example of changing note 32 to note 64.

< HT TONE [L 042DFL1 HT2]
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—  Step 4 - BASE Frequency
Change the Base Frequency by selecting item from the "BASE” combo box. For example: if the
Base Frequency is 64K, the max. frequency we can use is 32K.

< HT-TONE 04 :DFL1.HTE]

Frequency Label Sound Type

—  Step 5 - Sound Type
The system supports three kinds of sound type: TONE, NOISE, TONE+NOISE. This function will
change the timbre. We can change the Sound Type, and press the [Play] button to audition the ef-
fect.

—  Step 6 - SPEED
We can scroll the speed bar to change the playing time of each note. For example, if the tone file
has 32 notes, and the speed of each note is 34ms, we will know that the playing time of this file is
32x34ms.

—  Step 7 - EDITING Mode

There are two editing modes for the user to 'draw’ the frequency of each note.

e DOT Mode
The drawing unitis "NOTE" Press the mouse left button and drag it, we will get a curve in the ed-
iting window, as previously shown.

¢ LINE Mode
The drawing unit is "LINE". Click the mouse left button, we will get the first point of the "LINE".
Then click another note to get the second. A line will be drawn between these two points as
shown in the diagram on the next page.
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¢ HI TONE [D LH042DF11 HT2]

D|=|w| »| | [0 =

Label 4

Label 1

0|
Label0 HETHEE (JHENTE
7

—  Step 8 — Frequency Label
As mentioned in step 4, if the Base Frequency is 64K, then the max. frequency of this tone file will
be 64/2=32K. For this reason the maximum value of Label 4 has been designed to be 32.
The frequency can be examined in more detail or finer adjustments can be made to its value using
the following method.
As an example, if the value of Label 4 is 32K and if we draw a line between Label 0 and Label 1, i.e.
between 0K and 8K, then this line will only be set to an approximate frequency. If Label 4 is set to

8K then this will allow us to reduce the frequency range displayed and subsequently allow the
notes to be set to a more precise frequency.

36



HOLTEK i ‘ Chapter 6 Using HT-Binary Editor

Chapter 6

Using HT-Binary Editor

This chapter explains how to edit a binary file and describes the menu commands. The main
screen of the HT-Binary Editor is shown below. This is a simple binary editor used to communicate
with HT-VDS84.

[# HT-Binary Editor - [0:\D610V\CTOOLS\HIDE\BIN\HASM.EXE]”

Creating a New File

To create a new file, select the New command from the File menu, or press the ['=11 button. Then be-
gin to input data (Hex) in the editing area.

37



HOLTEK i ‘ HT-IDE3000 User's Guide for HT86 Voice Series

Opening a File

To open a file, select the Open command from the File menu, or press the Eﬂ button. The follow-
ing Open File dialog box appears:

Open File m

File Name: | Browse |

Start Address: ||] | H Cancel

Type in the full path, or press the Browse button to select a file, and input the starting address from
where the file is loaded in the Start Address edit box.

Editing
— GoTo
To go to a specific position, select the Go To command from the Edit menu, or press the @l button.
A Go To dialog box appears:
a j Lancel |
Type in the position you want to go (in Hex), and press the Ok button.
—  Fill

To fill a range with a data (in Hex), select the Fill command in the Edit menu, or press the but-
ton. A Fill dialog box appears:

Start Address(H): [§ j

End Address(H): [0 ~|

Data Value(H): | |

Cancel | Ok I

Type in the Start Address, End Address and data in Hex, and then press the Ok button.
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Save

Move

To copy data from a specified range to a target address, select the Move command in the Edit
menu, or press the button. A Move dialog box appears:

Start Address(H): [T ~]
End Address(H): |0 ~|
Target Address(H): |0 j|

Cancel | Ok |

Type in the Start Address, End Address and Target Address, and then press the Ok button.

Save

To save a file, select the Save command from the File menu, or press the M button. A Save
File dialog box appears. If the file name is not specified, a Save As.. dialog box will appear.

Start Address: E |H | Ok |

End Address: |23F |H Cancel |

Type in the Start Address and End Address you want to save, and then press the Ok button.

Save As ..
To save the current file under another name, select the Save As command in the File menu. A
Save As .. dialog box appears:

File Name: . DAT] | Browse |

Start Address: ||] |H Ok |
End Address: |23F |H Cancel |

Type in the full path in the File Name edit box, or press the Browse button to select a file. Input the
Start Address and End Address you want to save, and then press the Ok button.
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Other Commands

—  Short Menu or Full Menu/File
Short menu/Full menu switch command.

—  Exit/File
Close the system.

—  About HT-Binary Editor*/File
Show information about the system.

—  Tile or Arrange/Window
Tile (it is called Arrange in short menu) all opened files on the screen.

—  Cascade/Window
Cascade all opened files on the screen.

—  Arrange Icons/Window
Arrange all icons on the screen.

—  Close All/Window
Close all opened files on the screen.
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