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PREFACE
Thismanua isintended for those who develop application systems using the EOC33 Family of microcomputers. It
explains the configuration, functions, and usage method of VOX33 asvoice compression/expansion middlewarefor
the EOC33 Family.
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1 OUTLINE OF THE VOX33 MIDDLEWARE

1 Outlineof theVOX33 Middleware

VOX33 isvoice compression/expansion middleware for the EOC33 Family. It is capable of performing voice
compression/recording, expansion/reproduction, and talking speed/tone pitch conversion in real time onthe EOC33
Family chip. Each function is offered as alibrary function which can be used after being linked with the target
program. Also, atop-level function that performs the necessary voice processing after calling up these functionsis
provided as the C source. This helpsto significantly reduce the programming burden involved in voice processing.
In addition, the VOX33 package includes voice ROM generation tools that run on a PC and tools for evaluating
compression and talking speed/tone pitch conversion performance.

The VOX33 middleware is suitable for devel oping such applications asvoice memos, databankswithvoicefunction,
PDAS, and electronic stationery and toys.

Itsmain features are listed below:
 Can be used with the EOC33 Family chip that containsan A/D converter and 16-bit programmable timer

« Supports various voice compression formats
1. Seiko Epson's original voice compression technology "V OX"
Thistechnology uses speech analysis and synthesisto achieve ahigh compression ratio (8 kbpstyp.).
2. Seiko Epson's origina voice compression technology "V SX"
Based on ADPCM, thistechnology accomplishes timebase compression and voice compression (12 kbpstyp.).
3. ADPCM (40 kbps, 32 kbps, 24 kbps, 16 kbps)
4. Playback-only "VOX2" (high-sound-quality version of VOX)
Note: Not data compatible with the VOX format.
Thus, awide selection of formats are available, depending on the desired compression ratio and sound quality.

* Voice processing technology "V SC" that allows the talking speed to be changed in the range of 1/2 to 2timesand
the pitch (tone of voice) to be changed in the range of 1/2 (low) to 2 times (high)

 Capable of evaluating and verifying the compression and talking speed/tone pitch conversion functions using
Windows GUI tools on aPC

Precautions

» Be sure to fully evaluate the operation of your application system before shipping. Seiko Epson will not
assume any responsibility for problems arising from the use of this middleware in your commercial
products.

 The rights to sell this middleware are owned solely by Seiko Epson. The resale rights are not
transferable to any third party.

« All program files included in this package, except sample programs, are copyrighted by Seiko Epson.
These files may not be reproduced, distributed, modified, or reverse-engineered without the written
consent of Seiko Epson.

1.1 Contents of the VOX33 Package

The contents of the VOX33 package are listed below. After unpacking, check to see that all items areincluded with

your package.

(1) Tool disk (CD-ROM) 1disk

(2) EOC33 Family VOX33 Middleware Manual (this manual) 1 copy each in English and Japanese

(3) Warranty card 1 card each in English and Japanese

EOC33 FAMILY EPSON 1
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1 OUTLINE OF THE VOX33 MIDDLEWARE

1.2 Basic Configuration of Voice Input/Output System

The basic hardware configuration of avoice input/output systemisshown in Figure 1.2.1. This system is based on
the EOC33 chip and incorporates external memory, amplifiers, amicrophone, and a speaker.

Note that the VOX33 library uses one channel of the A/D converter and one or two channels of the 16-bit
programmable timer on the EOC33 chip. It also uses some of theinternal RAM to accel erate operation.

EO0C33xxx
A/D converter Op-amp — Q Microphone
EO0C33000
Core CPU D/A converter
or PWM using 16-bit Op-amp —— Speaker
programmable timer
Internal RAM 16-bit programmable
timer
| Bus interface |
N
N
External RAM External ROM

Figure 1.2.1 Hardware Configuration of Voice Input/Output System

The VOX33 library isatype of middleware positioned between the EOC33 hardware and the user program in order
to assume therole of hardware control over voice processing. By incorporating or linking the top-level functions
supplied inthe C source fileinto or with the user program, voice processing can be accomplished easily without
having to call up the VOX33 library functions directly from the user program.

User target program
(user original specification)

. VOX, VOX2, VSX, ADPCM, and PCM
VOX33 library top-level source voice data assembler source

(corrected by user as necessary) (created by VOX33 tool)

VOX33 library functions
(used after linking)

Hardware
(A/D, D/A, 16-bit programmable timer)

Figure 1.2.2 Software Configuration of Voice Input/Output System

For details on the VOX33 library functions and top-level functions, refer to Section 5, "V OX33 Library Reference’.
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1 OUTLINE OF THE VOX33 MIDDLEWARE

1.3 VOX33 Tools

The VOX33 tools can be run on apersonal computer to create the voice ROM datato be stored onthe EOC33 Family
chip, as well as to evaluate the voice compression and voice processing performance. All of these tools can be run
under Windows 95, Windows NT 4.0, or higher versions.

Voice ROM data generation tools
Thevoice ROM data generation tools consist of aseries of programsthat convert, process, and compressthe
voice file (wav, pcm) to create an assembly source file for the EOC33. These tools are used to create the
playback-only voice datato be written into ROM. Each program is a 32-bit application that can be executed
from the DOS prompt.
Table 1.3.1 below lists the voice ROM data generation tools.

Table 1.3.1 Voice ROM Data Generation Tools

Tool

Function

cnv48_8.exe

A down-sampler used to convert a WAV file (48 kHz) into a 16-bit PCM file (8 kHz).
Commercially available sound editors can be used, but may degrade sound quality.

dct_cnv.exe A down-sampler used to converta WAV or PCM file into any sampling rate. Commercially
available sound editors can be used, but may degrade sound quality.

voxlvl.exe Adjusts the level of 16-bit PCM data. It amplifies the low-level parts of voice data by a factorof
1.5to 2 and attenuates high-level peaks by a factor of 3.

voxflt.exe Increases the clarity of sound by passing 16-bit PCM data through a high-pass filter.

addslint.exe Appends a specified number of silent data to the 16-bit PCM data file.

pcm_norm.exe

Normalizes 16-bit PCM data to a 90% (default) amplitude to make it suitable for input to the
voice compression tool. Also, if amplitude readjustment is required based on amplitude
inspection results obtained by "ampchk.exe" after VOX compression, it makes the necessary
adjustment.

ampchk.exe

Calculates the ratio between two PCM files (before and after VOX compression) and writes it
to a file. This result can be input to "pcm_norm.exe" for amplitude readjustment in the PCM
file.

pcm2wav.exe

Converts a PCM file into a WAV file.

wav2pcm.exe

Converts a WAV file into a PCM file.

voxcmprs.exe

Compresses 16-bit PCM data into VOX format based on VPM file (.vpm).

vox2cmp.exe

Compresses 16-bit PCM data into VOX2 format based on VPM file (.vpm).

adpcmprs.exe

Compresses 16-bit PCM data into ADPCM format based on the compression ratio specified
by an option.

vsxcmprs.exe

Compresses 16-bit PCM data into VSX format based on the compression ratio specified by an
option.

ppccmprs.exe

Compresses 16-bit PCM data into packed PCM format.

bin2s.exe Converts a binary data file (VOX/VOX2 file, VSX file, VPM file, ADPCM file, orPPC file) intoan
assembly source file.

pcm2s.exe Converts a 16-bit PCM file into a 10-bit amplitude assembly source file.

bdmp.exe A utility used to dump binary data.

voxdec.exe Decodes the voice data that has been compressed by "voxcmprs.exe" to save it as PCM data.
vox2dec.exe Decodes the voice data that has been compressed by "vox2cmp.exe" to save it as PCM data.
adpdec.exe Decodes the voice data that has been compressed by "adpcmprs.exe" to save it as PCM data.
vsxdec.exe Decodes the voice data that has been compressed by "vsxcmprs.exe" to save it as PCM data.
ppcdec.exe Decodes the voice data that has been compressed by "ppccmprs.exe” to save it as PCM data.

EOC33 FAMILY
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1 OUTLINE OF THE VOX33 MIDDLEWARE

Voice compression/processing evaluation tools
V oice compression/processing evaluation tools are programs used to evaluate the sound quality after theinput
voice file hasbeen VOX2-, VOX-, VSX-, ADPCM-, or VSC-compressed. Depending on the operating
environment, they also support voice input from microphones. These tools allowyou toexaminethevoicedata
compression ratio or talking speed/tone pitch conversion parameters. All these programs are 32-bit Windows
GUI applications, and can display voice waveforms as you evaluate the sound quality.
Table 1.3.2 lists the voice compression/processing evaluation tools.

Table 1.3.2 Voice Compression/Processing Evaluation Tools

Tool Function
voxparam.exe |After adjusting VOX parameters, it evaluates the quality of VOX-compressed sound and
generates a VPM file.
vox2parm.exe |After adjusting VOX parameters, it evaluates the quality of VOX2-compressed sound and
generates a VPM file.
vsxparam.exe |After adjusting VSX parameters, it evaluates the quality of VSX-compressed sound.
adpparam.exe |After adjusting ADPCM parameters, it evaluates the quality of ADPCM-compressed sound.
vscparam.exe |After adjusting tone pitch and talking speed, it evaluates the quality of VSC-compressed
sound.

For details on the VOX33 tools, refer to Section 4, "V OX33 Tool Reference’.
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2 INSTALLATION

2 Installation

This section explains the operating environment for the VOX33 tools and how to install the VOX33 middleware.

2.1 Operating Environment

Software development and voice ROM data generation/eval uation using V OX 33 require the following operating
environment.

Personal computer

AnIBM PC/AT or compatibleis required. A model with Pentium 90 MHz or faster CPU and 32 MB or more
of RAM isrecommended.

Display

A display with aresolution of 800 x 600 pixels or more isrequired. For display, choose "small fonts' fromthe
control panel.

Hard disk

Although the VOX33 tools and VOX33 library themselves require only about 7 MB of space, the hard disk
must have sufficient space available for voice data. Consider the approximate data sizes shown below:
48 kHz, 16-bit monaural data (WAYV file): Approx. 100KB/S, approx. 6MB/M, approx. 360MB/H
« 8 kHz, 16-bit monaural data (PCM file):  Approx. 16KB/S, approx. IMB/M, approx. 60MB/H
« 8 kbps, VOX-compressed data (VOX file): Approx. 1KB/S, approx. 60KB/M, approx. 3.6MB/H
« 8 kbps, VOX dataassembly sourcefile:  Approx. 6KB/S, approx. 360KB/M, approx. 20MB/H
(6 characters/byte on average)

CD-ROM drive

One CD-ROM drive isrequired for installing the software from CD-ROM.

Mouse

A mouse isrequired for operating the compression and processing evaluation tools.

Sound card, sound editor

DAT and adigital sound card are recommended for the creation of voice ROM data. When using an analog
sound card, choose one with the highest possible quality.

The compression and processing evaluation tools require a sound card or on-board chip (compatible with
SoundBlaster 16) that supports 8-kHz sampling and 16-bit monaural sound.

Choose asound editor that can handle 48K WAV and 8K PCM data and can edit sound and saveit afile.

System software

VOX 33 tools run under Microsoft® Windows®95, Windows NT®, or higher versions (in Japanese or English).

Other requirements

EOC33 Family C Compiler Packageisrequired for software development.

EOC33 FAMILY EPSON 5
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2 INSTALLATION

2.2 Method of Installation

The VOX33 library and VOX33 tools are supplied on CD-ROM. Open the self-extracting file on the CD-ROM
named "vox33vX X.exe" toinstall the VOX33 library and VOX33 tools in your computer. (The XX inthisfile
name denotes aversion number. For Version 1.0, for example, thefileis named "vox33v10.exe".)
Double-click on "vox33vXX.exe" to start installation. The dialog box shown below appears.

Enter the path and folder name under whichyouwant toinstall
thefilesin the text box and click on the [Unzip] button. The
— specified folder iscreated and al files are copiedintoiit.

Aun¥inZe | | £ the specified folder already exists in the specified path and
M Close [Overwrite Files Without Prompting] is checked (turned on),
¥ Dverwite files without promping About the files in the folder are overwritten without asking for your
= confirmation.

To unzip all files in vox33vXX.exe to the specified Unzip
folder press the Unzip button. —

Unzip to folder:
c:\EOC3 33

Help

i

The following shows the directories and file configuration after the program files have been copied:

(root)\
readme.txt Supplementary explanation, etc. (in English)
readmeja.txt Supplementary explanation, etc. (in Japanese)
voxtool\ ... VOX33 tool directory
readme.txt VVOX33 tool supplementary explanation, etc. (in English)
readmeja.txt VOX33 tool supplementary explanation, etc. (in Japanese)
param.txt Compression parameter supplementary explanation, etc. (in English)
paramja.txt Compression parameter supplementary explanation, etc. (in Japanese)
bin\ ... VOX33 tools
addsint.exe Silent data addition program
adpcmprs.exe ADPCM compression program
adpdec.exe ADPCM decoding program
adpparam.exe ADPCM compression/expansion evaluation program
ampchk.exe Amplitude checking program
bdmp.exe Binary file dumping program
bin2s.exe Binary-to-assembly source conversion program
cnv48_8.exe WAV-to-PCM conversion program
dct_cnv.exe Sampling rate conversion program
pcm2s.exe PCM-to-assembly source conversion program
pcm2wav.exe PCM-to-WAYV conversion program
pcm_norm.exe PCM normalization program
ppccmprs.exe Packed PCM compression program
ppcdec.exe Packed PCM decoding program
vox2cmp.exe VOX2 compression program
vox2dec.exe VOX2 decoding program
vox2parm.exe VOX2 compression/expansion evaluation program
voxcmprs.exe VOX compression program
voxdec.exe VOX decoding program
voxflt.exe High-pass filter program
voxlvl.exe Level adjustment program
voxparam.exe VOX compression/expansion evaluation program
voxcmprs.exe VOX compression program
vscparam.exe V SC conversion evaluation program
vsxemprs.exe VSX compression program
vsxdec.exe V SX decoding program
vsxparam.exe V SX compression/expansion evaluation program
wav2pcm.exe WAV-to-PCM conversion program
param\ .. Parameter directory
Various samplefiles of VOX parameters
6 EPSON EOC33 FAMILY
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2 INSTALLATION

sample\ ... Sample directory
Voice, batch file, and make file samples
sre\ Source directory
Published tool source files
voxlib\ ... VOX33 library-related directory
readme.txt VOX33 library supplementary explanation, etc. (in English)
readmeja.txt VOX33 library supplementary explanation, etc. (in Japanese)
libh L VOX33 library for EOC33A 104 directory

vox.lib VOX33 library for EOC33A104

d104.lib Voice input/output library for EOC33A 104 (D/A version)
vox33asm.o, vox2asm.o, mesa.o, cpclrdat.o, fadpcml6.o, fadpcm?24.0,

fadpcm32.0, fadpcm40.0

Objects retrieved from vox.lib to accelerate operation

lib208\ ... VOX33 library for EOC33208 directory
vox208.lib  VOX33 library for EOC33208

s1208.lib Voice input/output library for EOC33208 (PWM version)
vox33asm.o, vox2asm.o, mesa.o, cpclrdat.o, fadpcml6.0, fadpcm?24.0,

fadpcm32.0, fadpcm40.0

Objects retrieved from vox208.lib to accel erate operation

include\ ... VOX33 library function header file directory

voxcomn.h Library common header file
adpcm.h ADPCM header file

vsx.h VSX header file
vox.h VOX compression/expansion function header file
vsc.h Talking speed/tone pitch conversion header file

packpcm.h  Packed PCM header file
speak.h Output function header file

listen.h Input function header file
Ilksym.h Linker symbol header file
sl L Library source directory

voxcomn.c Library common functions

slutil.c SPEAK and LISTEN utility functions

vsxtop.c V SX top-level functions
adptop.c ADPCM top-level functions
voxtop.c VOX top-level functions
vox2top.c  VOX2top-level functions
ppctop.c PCM top-level functions

hardsrc\ ... Hardware dependent source directory
Ligen.s Listen.o source (EOC33A104)
LisAD.s LisAD.osource (EOC33A104)
Speak.s Spesk.o source EOC33A104)
SpkDA.s  SpkDA.o source (EOC33A104)
Lis208.s Lis208.0 source (EOC33208)
Lis208AD.s Lis208AD.o source (EOC33208)
Spk208.s  Spk208.0 source (E0C33208)
Spk208PW.s Spk208PW.0 source (E0C33208)
dlintr.def

(Use these sources as references when you want to modify timer A/D or D/A

channels and ports.)
sample\ ... DMT33004 sample program directory
smpl208\ ..... DMT33005 sample program directory

(For details on the configuration of sample programs and how to use them, refer

to "readme.txt "or "readmejatxt" in "voxlib".)

Although the directory structure in your computer can be changed as desired, theexplanations onthefollowing pages

assume that each file has been copied from CD-ROM in the above directory structure.
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3 SOFTWARE DEVELOPMENT PROCEDURE

3 Softwar e Development Procedure

This section describes the procedure for devel oping software to process voice data on the EOC33 Family chip. The
basic development procedure is shown below.

Create voice ROM data
using VOX33 tools

Create a voice-processing
source program using
VOX33 top-level functions

Create the main program

| Compile |

Assemble

| VOX33 library

Link

=

Executable object file

Figure 3.1 EOC33 Voice-Processing Software Development Procedure

1) Towrite playback-only voice datato ROM, use VOX 33 tools to create avoice ROM data assembly source file.
Even when creation of thisdatais unnecessary, VOX parameter datais required for soundsto be recorded and
reproduced on the EOC33 chip using VOX compression/expansion functions.

2) Create auser program. For voice processing, use the top-level functions provided in the VOX33 library. The
voice ROM data source file created in step 1 can be included in the user program source file.

3) Compile and assemble the source program.

4) Link the object files generated in step 3 with the VOX33 library. This generates the object program filein

executable form.
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3.1 Creating Voice ROM Data using VOX33 Tools

3 SOFTWARE DEVELOPMENT PROCEDURE

If you want to prepare the voice datato be reproduced on the EOC33 chip in advance, create such datausing VOX33
toals. Also, even when not writing voice datato ROM, if you want to use VOX or VOX2 compression/expansion
functions on the EOC33 chip, you need to create VOX parameters using VOX33 tools and include them in the
program. Figure 3.1.1 shows the procedure for creating voice ROM data and the configuration of VOX33 tools.

Creation of source voice data
Voice input

Voice

@ MiC

Analog input is also possible
(Sound quality depends on environment)

£

WAV ——
fle L1 vy J
WAV-to-PCM rate
conversion | cnv48_8.exe |0’ | detonvexe  |conversion
16-bit PCM[———]
file
Discriminating
Process S0 processing Fie types
16-bit PCM file voice
16-bit PCM file (.pcm) 8 kHz, 16-bit amplitude, monaural voice file in little endian format

Evaluate voice compression/

voxlvl.exe

pcm_norm.exe

16-bit PCM

voxflt.exe

—
file.pcm file

Adjusting
voice level

VOX file (.vox)
WAV file (.wav)
VPM file (.vpm)
ADPCM file (.adp)
VSX file (.vsx)
PPC file (.ppc)

High-pass

filter
Normalizing

(-c not specified)

VOX2/VOX-compressed voice file
48 kHz, 16-bit amplitude, monaural voice file (file not compressed by Windows ADPCM)

Parameter file for VOX voice compression/expansion (binary)
ADPCM-compressed voice file
'VSX-compressed voice file

Packed PCM file

Windows GUI tool |

valuallng

processing performance

+ | Evaluating
*l vox2parm.exe |VOX | adpparam.exe | noey

valuating |

Eva\ualln
vsxparam.exe | gl vscparam.exe |\q
T

Evaluate voice
compression J | I
— e — e — e ——
Evaluate talking speed/ m m
VPM file 16-bit PCM file 16-bit PCM file 16-bit PCM file 16-bit PCM file after talking speed/
after VSX compression tone pitch conversion
s

tone pitch conversion

after VOX compression
L

after ADPCM compression

[

Create voice ROM data 1 I I |
Compress voice and vox2cmp.exe * [VOX compression | adpcmprs.equDPCMl vsxcmprs.exe |VSX | ppccmprs.exe |Packed PCM
convert data into compression compression conversion
assembly source . -
file.adp | ADPCM file file.vsx | VSX file file.ppc | PPC file

16-
file

VOX file
decoding

bit PCM

Amplitude check

Normalizing
(-c specified)

bin2s.exe

pcm2s.exe

assembler data

assembler data

Assembly source | bin2s.exe | bin2s.exe bin2s.exe bin2s.exe
source file m
VOX voice \/OX parameter ADPCM voice VSX voice PPC voice S\gned 10-bit PCM
assembler data assembler data assembler data (halfword-long) assembler data

s

L

<Lt
Copied into user program source file or linked to user program after assembling

O Although only VOX2 tool names (vox2xxx) are shown for VOX compression in the above diagram, VOX tools
("voxparam.exe", "voxcmprs.exe", and "voxdec.exe") also are available. Note that the files compressed by VOX2

tools and those compressed by VOX tools are not compatible.
Figure 3.1.1 Flow Chart for Creating Voice ROM Data

Other utilities

Decode Decoding Decoding Decoding Decoding Decoding PCM-to-WAV WAV-to-PCM HEX dump
compressed file VOX file VOX file ADPCM file VSX file PPC file conversion conversion

———— vox ———— vox e — ———— vsXx ———— ppC ———— pcM ———— WAV ———— Binary
HEX dump file file file.adp me file file file file file

| vox2dec.exe | | voxdec.exe | | adpdec.exe vsxdec.exe | | ppcdec.exe | | pcm2wav.exe | | wav2pcm.exe | | bdmp.exe |
e — —— e — e — e — S —— e — e —
16-bit 16-bit 16-bit 16-bit 16-bit WAV file 16-bit HEX dump
PCM file PCM file PCM file PCM file PCM file PCM file file

Only the methodsfor using VOX33tools are outlined here. For details, refer to Section 4, "VOX33 Tool Reference’.
In the explanation that follows, "se.pcm" in the "voxtool\sample\" directory isused as the sourcevoicefile. Also,the
explanation below assumesthat "voxtool\sample\" isthe current directory, and that PATH issetinthe
"voxtool\bin\" directory.
Examplee DOS>CD e0c¢33\ vox33\ voxt ool \ sanpl e

DOS>PATH c: \ e0c33\ vox33\ voxt ool \ bi n
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3 SOFTWARE DEVELOPMENT PROCEDURE

3.1.1 Preparing Voice Data

Using amicrophone, create the source voice data (a 16-bit PCM file containing 8-kHz-sampling, 16-bit monaural
voice). Prepare datawith the highest sound quality possible. Digital sampling using aDAT (digital audio tape
recorder) is recommended.

Down-sampling a WAV file

When you have created a48-kHz-sampling WAYV file, use VOX33 tool "cnv48_8.exe" or "dct_cnv.exe' to
down-sample it to 8 kHz and convert it into a 16-bit PCM file. Execute these tools from the DOS prompt.
Example: "cnv48_8.exe"

DOS>cnv48_8 sanpl e. wav sanpl e. pcm

In thisexample, "samplewav" is down-sampled to generate " sample.pcm”.

The sample "se.pcm" isa 16-bit PCM filethat has been created in the above way from 48-kHz digital sampling
data. The WAV files that can be converted by "cnv48_8.exe" arelimited to 16-bit amplitude, monaural voice
data sampled at 48 kHz that has not been compressed into Windows ADPCM format. Commercially available
sound editors can also be used for this processing, but care must be taken not to degrade sound quality.

3.1.2 Preprocessing 16-bit PCM Data

Next, separate the actually used part from the sampled voice data and preprocessitby level adjustment andfiltration.
Useacommercially available sound editor for separation processing. Although such a sound editor can also beused
for level adjustment and filtration, care must be taken to avoid degradation of sound quality.

Adjusting voice level

Adjust the low-and high-level parts of voice datato the appropriate level. The VOX33 tool "voxIvl.exe"
amplifies the low-level parts of voice data by afactor of 1.5 to 2 and attenuates high-level peaks by afactor of
3.

DOS>vox| vl 200 6000 10000 20000 0 O se.pcm sel.pcm

In thisexample, "se.pcm" isadjusted for level to generate "sel.pcm". Parts of voice datawith alevel (signed
16-bit value) of 200 or less areregarded as silent parts and are not processed. For sound parts of data, the
amplitudeisincreased two-fold when the maximum amplitude level in one block of datais 6,000 or less or
1.5-fold when the maximum amplitude level is 10,000 or less. Furthermore, parts of datawith amaximum
amplitude level exceeding 20,000 (i.e., peaks) are attenuated by afactor of 3. For detailsonparameters, referto
Section 4, "VOX33 Tool Reference'.

In view of sound quality, try to prepare source voice datathat will not require such level adjustment.

The sample "se.pcm" does not require such level adjustment.

High-pass filtering

VOX33 tools have a high-pass filter program "voxflt.exe" that allows you tospecify thecut-off frequency (120
Hz by default). By passing voice datathrough thisfilter, the clarity of speech can be improved. Normally,
Seiko Epson recommends filtering voice datawith a 120 Hz cut-off frequency before using it in the next
processing step.

DOS>voxflt -1 120 se.pcm seH. pcm
In thisexample, "se.pcm” isfiltered with cut-off frequency of a120 Hz (-I 120) to generate "seH.pcm".

Normalizing

If the maximum amplitude of the source voice data exceeds 90% of the maximum value of 16-bit PCM data
when the datais compressed, sound quality after compression may be degraded. For this reason, adjust the
amplitude of the source voice to below 90% of the maximum value. Use"pcm_norm.exe" for this processing.

DOS>pcm _norm seH. pcm seN. pcm

In thisexample, "seH.pcm" is adjusted so that the amplitudeis below 90% of the maximum value of 16-bit
PCM data and saved to "seN.pcm" after being adjusted.
The voice datamust aways undergo this processing beforeit can be compressed by VOX33 tools.
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3 SOFTWARE DEVELOPMENT PROCEDURE

3.1.3 Evaluating Compression and Talking Speed/Tone Pitch Conversion
Before creating voice ROM data, voice compression/expansion and the voice data after talking speed/tone pitch
conversion can be evaluated on aPC. Explained here isthe method of voice evaluation using VOX2 compression
evaluation tool "vox2parm.exe", VSX compression evaluation tool "vsxparam.exe', and V SC processing evaluation
tool "vscparam.exe'. Although other tools such as VOX compression evaluation tool "voxparam.exe" and ADPCM
compression evaluation tool "adpparam.exe" aso are available, the method for using these tools is almost the same
as that for "vox2parm.ex€’ and "vsxparam.exe”. For details on each tool, refer to Section 4.3, "V oice Compression
and Processing Evaluation Tools'.

Evaluating VOX2 compression and creating a VOX parameter file
VOX2and VOX are Seiko Epson's original voice dataformats, which offer a sophisticated way to set
compression parameters. VOX supports both compression recording and expansion playback on the EOC33
chip. VOX2 is ahigh-sound-quality version of VOX that allows for only expansion playback on the EOC33
chip.
When using the VOX2 expansion function on the EOC33 chip, evaluate V OX2-compressed voice dataand
create aVOX parameter file using a 16-bit PCM file that has been normalized in the preprocess.
A Windows GUI tool "vox2parm.exe"’ isavailable for this processing.
Note that "voxparam.exe” isavailable for evaluating VOX compression, and the method for using thistool is
the same as that for "vox2parm.exe’. However, because the VOX2- and VOX-compressed data are not
compatible with each other, be sure to use the dedicated tool for each compression format. Thebasic procedure
for using "vox2parm.exe" is described below.

(1) Starting vox2parm.exe

Double-click on the "vox2parm.ex€" icon to start the tool. To quit thetool, click onthe[Close]
button on thetitle bar.
voxZpam.exe  When "vox2parm.exe” starts, the [V OX2Param] window appears.
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[VOX2Param] window

(2) Entering voice data

Loading a 16-bit PCM datafile

Click onthe[Open] button to call up afile selection dialog box. Usethisdialog box to choose the 16-bit PCM
filethat was normalized in the preprocess.

Entering data from a microphone
To enter voice datafrom amicrophone, set the recording time (seconds) in[Time] and theinput level in
[Gain] and click on the[Listen] button.

EOC33 FAMILY EPSON 11
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When you have finished entering voice datafrom afile or microphone, theinput waveform isdisplayed in the
full-waveform display areain the upper part of the window.

Full-waveform display area (example for se.pcm)

Theinput voice can be reproduced by clicking on the [ Speak] button.

(3) Loading a VPM file
Although VOX parameters that determine the compression ratio and sound quality can be setdirectly fromthe
[VOX2Param] window, they also can be loaded from an existing VPM fileasatemplate. Useoneof thevarious
sample parameter files that are provided in the "voxtool\param\" directory. Use the [Open VPM] buttontoload
aVPM file. The parameter setup contents in the window are updated with the parameters loaded from thefile.
For details on the contents of each parameter file, refer to Section 4.4.2, "VOX Parameter Samples'.

(4) Adjusting VOX parameters
For the parameters that determine the VOX2 voice compression ratio and sound quality, the following items
must be set:
Depth, Width, Height, Weight, Pre, Mid, Post, Level-2, Level-3, NS Filter

Thefollowing shows approximate values of standard settings for each parameter:

Compression ratio = 4 to 8kbps: Depth = 2, Width = 4 to 8, Pre = Off, Mid = Off, Post =75
Compression ratio=8 to 15kbps:  Depth = 3, Width = 4 to 8, Pre = Off, Mid = Off, Post = 75
Compression ratio=10to 20kbps: Depth =4, Width = 4 to 8, Pre = Off, Mid = Off, Post = 75

For other parameters, the default values should normally be used.
Height = 10, Weight = 100, Level-2 =100, Level-3=0

NS Filter isused to reduce noise at high frequencies. It should normally be left on.

When using "voxparam.exe" to set VOX voice parameters, note that its setting ranges differ from those of
VOX2. For details on each parameter, refer to Section 4.4, "V OX Parameters”.

After setting each parameter in the [VOX2Param] window, click on the [SyntheSpk] button. The input voice
datais compressed according to the parameters set, and the compressed voice dataisreproduced by expansion.
Reproduce the source voice using the [Speak] button and compare it with the compressed voice. The sound
quality deteriorates as the compression ratio increases, so adjust the parameters within the allowabl e range of
voice datato attain the best sound quality possible.

The[Avr.] box shows the average voice datarate after compression.

Thelower waveform display areaisused to display part of the voice waveform along the time axis as an
enlarged view. By choosing the [Synthe.] and [Source] check boxes, you can display the source voice
waveform in black and the compressed voice waveform in blue. Thishelpsto visualy verify the effects of
applied parameters. The partial-waveform you want to check can be displayed by scrolling thescreenusing the
upper scroll bar.

Partial-waveform display area (example for se.pcm)
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(5) Saving VOX parameters
After determining each VOX parameter, save the parameters you have set to aVPM file. Use the [Save VPM]
button to save.
TheVPM file created here isalways required for VOX2 compression of voice databy "vox2parm.exe", aswell
as for VOX2 expansion on the EOC33 chip. Therefore, do not forget to save the parameters to aVPM file.

(6) Saving compressed voice data
To usethe result of compression as voice ROM data, saveit to aPCM file using the [SavPCM] button.
When loading a 16-bit PCM file to evaluate compression, you do not need to save compression results here,
because aVOX2 voice file can be generated from the original datausing "vox2cmp.exe'.

Evaluating VSX compression
VSX, an extended version of the ADPCM format, is Seiko Epson's original voice dataformat. It allows
compression in the timebase direction and compression of silent parts of data, thereby providing ahigher
compression ratio than ADPCM.
To usethe VSX compression/expansion function on the EOC33 chip, evaluate VSX compression by using a
16-bit PCM filethat has been normalized in the preprocess or by entering voice datafrom amicrophone.
Windows GUI tool "vsxparam.exe" isavailable for this processing.
Thefollowing describes the basic procedure for using "vsxparam.exe".

(1) Starting vsxparam.exe

Double-click on the "vsxparam.exe” icon to start the tool. To quit the tool, click on the[Close]
button on thetitle bar.
Yamparam.exe When "vsxparam.exe” starts, the [V SXParam] window appears.
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[VSXParam] window

(2) Entering voice data

Loading a 16-bit PCM datafile
Click on the[Open] button to call up afile selection dialog box. Use this dialog box to choose the 16-bit PCM
filethat has been normalized in the preprocess.

Entering data from a microphone
To enter voice datafrom amicrophone, set the recording time (seconds) in[Time] and the input level in[Gain]
and click onthe[Listen] button.

EOC33 FAMILY EPSON 13
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When you have finished entering voice datafrom afile or microphone, theinput waveform isdisplayed in the
full-waveform display areain the upper part of the window.

TR

Full-waveform display area (example for se.pcm)

Theinput voice can be reproduced by clicking on the [ Speak] button.

(3) Choosing compression ratio
Using the [Compress] combo box, choose the desired compression ratio from the following four:
16 kbps
24 kbps (default)
32 kbps
40 kbps

Using the [Time Cmprs] combo box, choose a compression ratio in the timebase direction.
x1.0 (same as the source voice; default)

x2.0 (same effect as recording at 2 times normal speed)

x3.0 (same effect as recording at 3 times normal speed)

x4.0 (same effect as recording at 4 times normal speed)

Using the [Speed] combo box, choose a playback speed for voice data.
x1.0 (same as the source voice; default)*

x1.5 (speed converted to 1.5 times that of source voice)*
x2.0 (speed converted to 2 times that of source voice)*

x3.0 (speed converted to 3 times that of source voice)

x4.0 (speed converted to 4 times that of source voice)

x6.0 (speed converted to 6 times that of source voice)

x8.0 (speed converted to 8 times that of source voice)

x16.0 (speed converted to 16 times that of source voice)
x1/1.5 (speed converted to 1/1.5 times that of source voice)*
x1/2.0 (speed converted to 1/2 times that of source voice)

Note: Conversion on the EOC33 chip is subject to limitations on the parameters that can be selected.
(Seiko Epson recommends using only the parameters marked by 0)

Since silent parts of dataare compressed further, use the [Silent thresh] edit box to set the threshold level at
which you want the data to be treated as silent. The greater the threshold, the higher the compression ratio, but
the lower the sound quality. Normally, set the threshold in the range of 0 to 50.

After selecting each parameter, click on the [SyntheSpk] button. The input voice datais compressed according
to the selected parameters, and the compressed voice datais reproduced by expansion.

14 EPSON EOC33 FAMILY
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The lower waveform display areais used to display part of the voice waveform along thetime axis as an
enlarged view. By choosing the [Synthe.] and [Source] check boxes, you can display the source voice
waveform in black and the compressed voice waveform in blue. The partial-waveform you want to check can

be displayed by scrolling the screen using the upper scroll bar.
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Partial-waveform display area (example for se.pcm)

(4) Saving compressed voice data
To usetheresult of compression as voice ROM data, saveit to a PCM file using the [SavPCM] button.

When loading a 16-bit PCM file to evaluate compression, you do not need to save compression results here,
because aV SX voice file can be generated from the source data using "vsxcmprs.exe'.

Evaluating talking speed/tone pitch conversion (VSC conversion)
The VOX33 library offersafunction to convert talking speed or tone pitch on the EOC33 chip based on Seiko

Epson's exclusive V SC voice processing technology. ThisV SC conversion function can be evaluated using
Windows GUI tool "vscparam.exe'. Also, the V SC-converted voice data can be saved to afilefor use asvoice

ROM data. The following describes the basic procedure for using "vscparam.exe'.

(1) Starting vscparam.exe
Double-click on the "vscparam.exe" icon to start thetool. To quit thetool, click on the [Close]

@ button on thetitle bar.
Ysoparamexe When "vscparam.exe' starts, the [V SCParam] window appears.
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[VSCParam] window
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(2) Entering voice data

Loading a 16-bit PCM datafile
Click on the [Open] button to call up afile selection dialog box. Usethisdialog box to choose the 16-bit PCM
fileto be VSC-converted.

Entering data from a microphone
To enter voice datafrom amicrophone, set the recording time (seconds) in [Time] and theinput level in
[Gain] and click on the [Listen] button.

ujg'*"*""

When you have finished entering voice datafrom afile
or microphone, the input waveform isdisplayed in the
full-waveform display areain the upper part of the
—=  Window. If the[Source] check box is selected (turned
[¥4 - on),anenlarged waveform isdisplayed along thetime
axis in the partial-waveform display areabelow the
full-waveform display area.
‘_"..;::t Theinput voice can be reproduced by clicking on the
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Waveform display (example for se.pcm)

(3) Setting speed and pitch
Using the [Speed] or [Pitch] combo boxes, choose speed or pitch.

Use the [Speed] combo box to choose a playback speed as amultiplying factor relative to the speed of the
source voice. The speed can be selected from the following five options:

x1.0 (same as the source voice; default)

x1.5 (speed converted to 1.5 times that of the source voice)

x2.0 (speed converted to 2 times that of the source voice)

x1/1.5 (speed converted to 1/1.5 times that of the source voice)

x1/2.0 (speed converted to 1/2 times that of the source voice)

Usethe [Pitch] combo box to choose a pitch (tone of voice) during playback as amultiplying factor relativeto
that of the source voice. The pitch can be selected from the following five options:

x1.0 (sameas the source voice; default)

x1.5 (pitch converted to 1.5 times that of the source voice)

x2.0 (pitch converted to 2 times that of the source voice)

x1/1.5 (pitch converted to 1/1.5 times that of the source voice)

x1/2.0 (pitch converted to 1/2 times that of the source voice)

Note: Real-time conversion on the EOC33 chip is subject to limitations on the parameters that can be
selected. This limitation does not apply when the conversion result of "vscparam.exe" is saved to a
PCM file for use as voice ROM data.

(4) Reproducing VSC-converted voice data
Click on the[SyntheSpk] button. The speed- or pitch-converted voice datawill be reproduced.

(5) Saving VSC-converted data
To usethe result of conversion as voice ROM data, you can saveit to aPCM file using the [SavPCM] button.
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3.1.4 Converting Voice Data into an Assembly Source File

To enable the generated voice datato be included in or linked to the user program, generate an assembly source file
for the EOC33 Assembler.

To determine whether to compress voice data and which compression format to use, examine the evaluation results
regarding the compression ratio and sound quality obtained by using the evaluation tools described above, aswell as
the system’s memory capacity and other factors.

When using VOX2/VOX-compressed voice data
To write VOX2/VOX-compressed voice datato ROM, follow the procedure described below to generate the
assembly source file. VOX2 tools are used in the explanation below. When using VOX voice data, substitute
"vox..." tools for the "vox2..." tools.

1

Using "vox2cmp.exe', compress the source voice data (normalized 16-bit PCM file) in VOX2 format to
create aVOX2 voice file. The VOX parameter file created by "vox2parm.exe” isrequired for this
operation.

Example: DOS>vox2cnp seN. pcm se0. vox ..\ param d3w7N. vpm

In this example, the voice data"seN.pcm" that has been normalized by "pcm_norm.exe" isVOX2-
compressed according to settings in the VOX parameter file " d3w7N.vpm" (located in the
"voxtool\param\" directory), thereby creating "se0.vox".

Using "vox2dec.exe", decode the VOX2 voice fileinto a PCM file.

Example: DOS>vox2dec se0.vox sel. pcm

Using "ampchk.exe", check the amplitude of the VOX2-converted voice data.
Example: DOS>anpchk seN. pcm sel. pcm

The amplitude ratio between the source voice and the converted voice is obtained, and the result iswritten
tothefile"amp.rto".

Load "amp.rto" into "pcm_norm.exe" and readjust the amplitude. To load "amp.rto", specify the -coption
in"pcm_norm.exe".

Example: DOS>pcm norm - ¢ sel. pcm se2. pcm

The amplitude is adjusted based on the datain "amp.rto".

Using "vox2cmp.exe' again, create aVOX2 voice file.

Example: DOS>vox2cnp se2. pcm se. vox ..\ param d3w7N. vpm
Thus, thefina VOX2 voice data"se.vox" is generated.

Steps 2 to 5 must be executed when the amplitude of the V OX-compressed voice data exceeds the designated
level. They are unnecessary for operations other than VOX2/VOX compression.

6.

Using "bin2s.exe", convert the VOX2 voice file (binary file) into an assembly source file.
Example: DOS>bi n2s se. vox > se. voxs (Theredirect function of DOSis used)

In thisexample, the VOX2 file"se.vox" is converted into the assembly source file"se.voxs'. Thisfile
"se.voxs' isgenerated using theinput file name "se' as aglobal symbol as shown below. (The symbol
name can be changed using the"-I symbol" option of "bin2s.exe".)

Contents of " se.voxs"
. gl obal se
.align

N

se:
. byte 0x83 0x95 0x03 Oxfe 0x28 0x43 0x4b 0x4b
. byte Ox4b 0x64 0x64 0x00 0x07 Ox4a 0Ox8f 0x86

total 3705 bytes data
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7.

Using "bin2s.exe’, convert the VPM file (VOX parameter file) into an assembly source file.
Example: DOS>bi n2s ..\ param d3w7N. vpm > d3w7N. s

In thisexample, the VOX parameter file"d3w7N.vpm" that was used to create "se.vox" is converted into
the assembly source file"d3w7N.s".

Contents of " d3w7N.s"
. gl obal d3w7N

.align 2

d3w7N:
.byte 0x83 0x95 0x03 Oxfe 0x28 0x43 0x4b 0x4b
. byte Ox4b 0x64 0x64 0x00

; total 12 bytes data

If you want to use other parameter settings on the EOC33 chip in addition to VOX2 expansion and VOX
compression/expansion, convert the VPM files for those parameters into assembly source files too.

When using VSX-compressed voice data
To write VSX-compressed voice data to ROM, follow the procedure described below togenerate theassembly
source file.

1

Using "vsxcmprs.exe', compress the source voice data (normalized 16-bit PCM file) in VSX format to
create aVSX voicefile.

Example: DOS>vsxcnprs -c24 -t2 -s 20 seN pcm se. vsx

In thisexample, the voice data"seN.pcm" that has been normalized by "pcm_norm.exe" iscompressed by
afactor of 2 in the timebase direction with acompression ratio of 24 kbps and asilent packet level of 50,
thereby creating "se.vsx". For the compression ratio option to be specified here, use the parameter
determined during evaluation by "vsxparam.exe".

Using "bin2s.exe", convert the VSX voice file (binary file) into an assembly source file.
Example: DOS>bi n2s -1 sevsx se.vsx > se.vsxs (Theredirect function of DOSis used)

In thisexample, the VSX file"se.vsx" is converted into the assembly source file"se.vsxs'. Thisfile
"se.vsxs" isgenerated using "sevsx" as aglobal symbol as shown below. (If the"-I symbol" optionis
omitted, the symbol name becomes the same as theinput file name "se'.)

Contents of " se.vsxs'

. gl obal sevsx
.align 2
SevsXx:
.byte 0x53 0x22 0x01 0x01 Ox1lb Oxd6 Oxdd 0Ox61
.byte 0x92 0x50 0x05 0x06 0x49 0x27 0x26 0x00

.byte 0x3d Oxb2 0x53 0x48 0x00 Oxda 0x69 0x14

; total 4733 bytes data
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When using ADPCM-compressed voice data
To write ADPCM-compressed voice datato ROM, follow the procedure described below to generate the
assembly source file.

1. Using "adpcmprs.exe", compress the source voice data (normalized 16-bit PCM file) in ADPCM format
to create an ADPCM voice file.

Example: DOS>adpcnprs -24 seN. pcm se. adp

In thisexample, the voice data"seN.pcm" that has been normalized by "pcm_norm.exe” isADPCM-
compressed with a 24 kbps compression ratio, thereby creating " se.adp”. For the compression ratio option
to be specified here, use the compression ratio determined during evaluation by " adpparam.exe”.

2. Using "bin2s.exe", convert the ADPCM voice file (binary file) into an assembly source file.
Example: DOS>bi n2s -1 seadp se. adp > se. adps (Theredirect function of DOSis used)

In thisexample, the ADPCM file"se.adp” is converted into the assembly source file"se.adps'. Thisfile
"se.adps' isgenerated using "seadp” as aglobal symbol as shown below. (If the"-l symbol” optionis
omitted, the symbol name becomes the same as theinput file name "s&'.)

Contents of " se.adps”

. gl obal seadp
.align 2
seadp:
. byte 0x41 0x70 0x26 0x00 0x00 0x00 0x00 0x00
. byte 0x00 0x02 Oxae 0Oxd7 0x19 0x24 Oxe2 0x71

. byte 0x34 0x93 0x80 0x12 0x49 0x24 0x91 0x5b

total 9850 bytes data

When writing to ROM in packed PCM format
To write voice datato ROM after converting it into packed PCM format, follow theproceduredescribed below
to generate the assembly source file.

1. Using "ppccmprs.exe”, convert the source voice data (normalized 16-bit PCM file) into packed PCM
format to create aPPC file.

Example: DOS>ppccnprs seN. pcm se. ppc

In thisexample, the voice data "seN.pcm" that has been normalized by "pcm_norm.exe" is converted to
create "se.ppc”.

2. Using "bin2s.exe", convert the PPC file (binary file) into an assembly source file.
Example: DOS>bi n2s -1 seppc se. ppc > se. ppcs (Theredirect function of DOSis used)

In thisexample, the PPC file "se.ppc” is converted into the assembly source file "se.ppcs’. Thisfile
"se.ppcs’ isgenerated using “seppc” as aglobal symbol as shown below. (If the -1 symbol” optionis
omitted, the symbol name becomes the same as theinput file name "s&'.)

Contents of " se.ppcs’
. gl obal seppc

.align 2

seppc:
.byte 0x50 0x80 0x66 0x00 0x00 0x00 0x00 0x00
. byte 0x00 0x01 0x00 Ox00 0x00 Oxff Ox00 Oxff

. byte 0x00 0x00 Oxff Ox00 Oxff Oxff Oxff Oxff

total 32436 bytes data
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When using uncompressed PCM voice data

3.

To write the source 16-bit PCM data directly to ROM without compressing it, use"pcm2s.exe” to create the
assembly source file.

Example: DOS>pcnRs -1 sepcm seN. pcm > se. pcns (Theredirect function of DOSis used)

In this example, the 16-bit PCM file"seN.pcm" is converted into the assembly source file"se.pcms”. Thisfile
"se.pcms” is generated using " sepcm™ asaglobal symbol asshown below. (If the"-I symbol" option is omitted,
the symbol name becomes the same as the input file name "seN".)

Contents of " se.adps”

. gl obal sepcm

.align 2
sepcm

.word Ox667a

. hal f 0x0001 0x0001 0x0001 0x0001 0x0000 0x0001 0x0000 0x0001
. hal f 0x0001 0x0000 0x0001 0x0000 0x0000 0x0000 0x0000 0x0000
. hal f 0x0001 0x0000 0x0000 0x0001 0x0000 0x0000 0x0001 0x0000

total 26234 short data + 4byte header

1.5 Precautions Concerning Voice ROM Data Creation

The voice compression/processing evaluation tools ("vox2parm.exe’, "voxparam.exe”, "vsxparam.exe”,
"adpparam.exe’, and "vscparam.exe') use algorithms that are similar to, but not identical to, thelibraries
implemented on the EOC33 chip. Use these tools for the preliminary evaluation of compression parameters, etc.
Also, because sound quality depends on analog components such as the speaker, microphone, and op-amp, the
sound quality as evaluated on a PC may differ from that actually obtained in the application system. The final
sound quality, operation, etc. must be evaluated using the actual application system that contains the EOC33 chip.

Before any voice compression/processing evaluation tool can be used, a sound card (SoundBlaster 16 or
compatible) that supports 8 kHz-sampling and 16-bit monaural voice input/output is required. The evaluation
tools may not work with asound card that only supports 8-bit data.

VOX2 voice dataand VOX voice data are not compatible with each other. For data processing, use the dedicated
tools provided for each type of voice data.

When VSX dataor VSC-converted voice datais reproduced on the actual application system using the VOX33
library, the number of data samples output may differ by several packetswith respect to the source voice data. If
the source voice does not have enough silent data appended, this error may cause gaps in thereproduced voice. In
such acase, add silent datato thelast part of the source voice using "addsint.exe".
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3.2 Creating a User Program and Linking the VOX33 Library

A range of operationsfrom voice compression and recording to voi ce expansion, talking speed/tone pitchconversion,
and playback on the EOC33 chip can be implemented by calling upV OX33library functions. In additiontolow-level
library objects, this middleware package containsthe source file of the functionally classfied top-level functions
created in C language. By installing these functions into the user program, a voi ce-processing routine can be created
easly.

For details on the top-level functions and VOX33 library, refer to Section 5, "VOX33 Library Reference'.

In addition, sample programs are provided in the "voxlib\sample\" directory for your reference.

Thevoice ROM dataand VOX parameter source files you have created can be incorporated intotheuser program or
linked to the user program along with the VOX33library after assembling.

When creating and linking programs, note the following:

(1) TheVOX33 library functions usethe CPU’ s R8 register. Therefore, when linking VOX33 library functions,
including the top-level functions, you cannot use the -gp option (optimization using global pointer/R8) of the
instruction extender ext33.

(2) Make sureadll of the BSS sections used by the VOX33 library are mapped into the internal RAM. Also, be sure
to usetheinternal RAM for the stack.

(3) When mapping VOX33 library program code into an external memory area, make sure thisareaisaccessedin2
wait cycles or less, if possible. Also, be sureto use a 16-hit-wide memory areafor thisexternal area.

(4) Severa objectsinthe VOX33 library need to be mapped into theinternal RAM in order to increase the
operation speed. For details, refer to Section 5.5, " Techniques for Speeding Up Operation”.

Procedures for executing a sample program using the DMT33004 and DMT33AMP boards are listed in the
Appendix for your reference.
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4 VOX33Tool Reference

This section describes the functions of each VOX33 tool and how to use them.

4.1 Outline of VOX33 Tools

VOX33 tools are software tool s that are run on apersonal computer to create the voice ROM datatobestoredonthe
EOC33 Family chip, aswell asto evaluate the voice compression and voice processing performance. All of thesetools
can be run under Windows 95, Windows NT 4.0, or higher versions. (For detailsontheoperatingenvironment, refer
to Section 2.1, " Operating Environment".)

TheVOX33 library and related files are all provided in the "voxtool" folder (directory).

The configuration of VOX33 tools and the procedure for creating voice ROM data are shown inFigure4.1.1below.

Creation of source voice data

Voice input Voice
Q MIC Analog input is also possible
W (Sound quality depends on environment)
—
WAV ———
fleLevay |
WAV-to-PCM ate
- | cnv48_8.exe | or | dct_cnv.exe | \versior:
16-bit PCM[———]
file . .
Discriminating
Process Sound editor | and processing File types
i i voice
16-bit PCM file Adjusting 16-bit PCM file (.pcm) 8 kHz, 16-bit amplitude, monaural voice file in little endian format
voice level VOX file (.vox) VOX2/VOX-compressed voice file
WAV file (.wav) 48 kHz, 16-bit amplitude, monaural voice file (file not compressed by Windows ADPCM)
voxflt.exe High-pass VPM file (vpm) Parameter file for VOX voice compression/expansion (binary)
filter ADPCM file (.adp) ADPCM-compressed voice file
pcm_norm.exe 5\‘0"""3"1'"9 VSX file (.vsx) VSX-compressed voice file
not PPC file (.ppc) Packed PCM file
16-bit PCM
file.pcm file
Evaluate voice compression/ Windows GUI tool
processing performance } | | | } | H
S |Eval ua\lng Evaluating Evaluating Evaluating !
Evaluate voice *l v0x2parm exe | | adpparam exe |ADPCM | vsxparam.exe | VSX | vscparam.exe |VSC
compression |
—  — — —
Evaluate talking speed/ M - - " " "
tone pitch conversion VPM file 16-bit PCM file 16-bit PCM file 16-bit PCM file 16-bit PCM file after talking speed/
fler VOX compression after ADPCM compression after VSX compression tone pitch conversion
s
Create voice ROM data 3 T T T
Compress voice and vox2cmp.exe * |VOX compression | adpcmprs.exe_,ADPCMl vsxcmprs.exe |VSX | ppccmprs.exe |Packed PCM
convert data into compression compression conversion
assembly source VOX - -
Y file file.adp | ADPCM file file.vsx | VSX file file.ppc | PPC file
VOX file
decoding
16-bit PCM
file
Amplitude check
Normalizing
(-c specified)
'VOX compression
Assembly source | bin2s.exe | bin2s.exe bin2s.exe bin2s.exe bin2s.exe | pcm2s.exe |
conversion
source file W m
VOX voice VOX parameter ADPCM voice VSX voice PPC voice Signed 10-bit PCM
assembler data assembler data assembler data assembler data data long) data
L s
Copied into user program source file or linked to user program after assembling
Other utilities
Decode Decoding Decoding Decoding Decoding Decoding PCM-to-WAV WAV-to-PCM HEX dump
compressed file VOX file VOX file ADPCM file VSX file PPC file conversion conversion
———— vox ———— vox ———— ADPC F———— vsX ———— ppC ———— pcM ———— WAV [———— Binary
HEX dump file file file adp me file file file file file
vox2dec.exe voxdec.exe adpdec.exe vsxdec.exe | | ppcdec.exe | | pcm2wav.exe | | wav2pcm.exe | | bdmp.exe |
—— e — S — S — e — ——
— —
16-bit 16-bit 16-bit 16-bit 16-bit WAV file 16-bit HEX dump
PCM file PCM file PCM file PCM file PCM file PCM file file

O Although only VOX2 tool names (vox2xxx) are shown for VOX compression in the above diagram, VOX tools
(voxparam.exe, voxcmprs.exe, and voxdec.exe) are also available. Note that the files compressed by VOX2 tools
and those compressed by VOX tools are not compatible.

Figure 4.1.1 Flow Chart for Creating Voice ROM Data
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Voice ROM data generation tools

Thevoice ROM data generation tools consist of aseries of programsthat convert, process, and compress a
voice file (wav, pcm) to create an assembly source file for the EOC33. Each program isa32-hit applicationthat
can be executed from the DOS prompt, and can be used from abatch file or amake file.

Table 4.1.1 below lists the voice ROM data generation tools.

Table 4.1.1 Voice ROM Data Generation Tools

Tool

Function

cnv48_8.exe

A down-sampler used to converta WAV file (48 kHz) into a 16-bit PCM file (8 kHz).
Commercially available sound editors can be used, but may degrade sound quality.

dct_cnv.exe A down-sampler used to converta WAV or PCM file into any sampling rate. Commercially
available sound editors can be used, but may degrade sound quality.

voxlvl.exe * Adjusts the level of 16-bit PCM data. It amplifies the low-level parts of voice data by a factor of
1.5to 2 and attenuates high-level peaks by a factor of 3.

voxflt.exe Increases the clarity of sound by passing 16-bit PCM data through a high-pass filter.

addslint.exe Appends a specified number of silent data to the 16-bit PCM data file.

pcm_norm.exe

Normalizes 16-bit PCM data to a 90% (default) amplitude to make it suitable for input to the
voice compression tool. Also, if amplitude readjustment is required based on amplitude
inspection results obtained by "ampchk.exe" after VOX compression, it makes the necessary
adjustment.

ampchk.exe

Calculates the ratio between two PCM files (before and after VOX compression) and writes it
to a file. This result can be input to "pcm_norm.exe" for amplitude readjustment in the PCM
file.

pcm2wav.exe

Converts a PCM file into a WAV file.

wav2pcm.exe

Converts a WAV file into a PCM file.

voxcmprs.exe

Compresses 16-bit PCM data into VOX format based on VPM file (.vpm).

vox2cmp.exe

Compresses 16-bit PCM data into VOX2 format based on VPM file (.vpm).

adpcmprs.exe

Compresses 16-bit PCM data into ADPCM format based on the compression ratio specified
by an option.

vsXxcmprs.exe

Compresses 16-bit PCM data into VSX format based on the compression ratio specified by an
option.

ppccmprs.exe

Compresses 16-bit PCM data into packed PCM format.

bin2s.exe * Converts a binary data file (VOX/VOX2 file, VSX file, VPM file, ADPCM file, or PPC file) intoan
assembly source file.

pcm2s.exe Converts a 16-bit PCM file into a 10-bit amplitude assembly source file.

bdmp.exe A utility used to dump binary data.

voxdec.exe *

Decodes the voice data that has been compressed by "voxcmprs.exe" to save it as PCM data.

vox2dec.exe *

Decodes the voice data that has been compressed by "vox2cmp.exe" to save it as PCM data.

adpdec.exe *

Decodes the voice data that has been compressed by "adpcmprs.exe" to save it as PCM data.

vsxdec.exe *

Decodes the voice data that has been compressed by "vsxcmprs.exe" to save it as PCM data.

ppcdec.exe *

Decodes the voice data that has been compressed by "ppccmprs.exe” to save it as PCM data.

[The source codes of these tools are included in the "voxtool\src\" directory. Use these source codes as
necessary when developing applications with VOX33.
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Voice compression/processing evaluation tools

Voice compression/processing evaluation tools are programs used to evaluate the sound quality of a
compressed and processed 16-bit PCM voice file. Depending on the operating environment, they also support
voice input from microphones. These tools allow you to examine the voice data compression ratio or talking
speed/tone pitch conversion parameters. Also, the voice data can be saved to a 16-bit PCM file after being
evaluated and examined, for usein the creation of voice ROM data. All these programs are 32-bit Windows
GUI applications, and can display voice waveformsto help you evaluate the sound quality.

Table 4.1.2 lists the voice compression/processing evaluation tools.

Table 4.1.2 Voice Compression/Processing Evaluation Tools

Tool

Function

VoXparam.exe

After adjusting VOX parameters, it evaluates the quality of VOX-compressed sound and
generates a VPM file.

vox2parm.exe

After adjusting VOX parameters, it evaluates the quality of VOX2-compressed sound and
generates a VPM file.

vsXparam.exe

After adjusting VSX parameters, it evaluates the quality of VSX-compressed sound.

adpparam.exe

After adjusting ADPCM parameters, it evaluates the quality of ADPCM-compressed sound.

vscparam.exe

After adjusting tone pitch and talking speed, it evaluates the quality of VSC-compressed
sound.

Note: These evaluation tools use algorithms that are similar to, but not identical to, the libraries
implemented on the EOC33 chip. Use these tools for the preliminary evaluation of compression
parameters, etc.

Also, because sound quality depends on analog components such as the speaker, microphone,
and op-amp, the sound quality as evaluated on a PC may differ from that actually obtained in the
application system. The final sound quality, operation, etc. must be evaluated using the actual
application system that contains the EOC33 chip.
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4.2 Voice ROM Data Generation Tools

This section describes the functions of each voice ROM data generation tool and how to use them.

Start each tool from the DOS prompt. When atool is started without specifying command line parameters, Usage is
displayed. In the explanation of command lines below, the items enclosed in brackets[ ] can be omitted. The
parameters in italics represent the appropriate values or file namesto be specified.

Note: The file names that can be specified for each tool are subject to the limitations described below.
« File name: Maximum of 32 characters
« Usable characters:atoz, AtoZ,0t09, ,.

4.2.1 cnv48 8.exe

Function: ConvertsaWAV fileinto a16-bit PCM file. Thistool isused exclusively for 48 kHz to 8 kHz
conversion.

Usage: DOs>cnv48_8 infilewav outfile.pcm

Arguments: infilewav Input file name (WAV file)

outfilepcm  Output file name (16-bit PCM file)
Example: DOS>cnv48_8 sanpl el. wav sanpl el. pcm

Note: Thistool allows only WAV files in the following format to be input.
* 16-bit amplitude
* Monaural
» Sampling rate = 48 kHz
* Not compressed in Windows ADPCM format

Reference: Thetool "cnv48_8.exe" isused only for 48 kHz to 8 kHz conversion. For conversion to another
sampling rate, usethetool "dct_cnv.exe" described in Section 4.2.2.
If neither of these tools is appropriate, use acommercially available sound editor for conversion.
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4.2.2 dct_cnv.exe

Function:  Converts theinput voice fileto afile with any desired sampling rate.

Usage: DOs>dct _cnv DctFrom DctTo infile.(wavjpcm) outfile.pcm

Arguments: DctFrom Number of input datato be converted
DctTo Number of corresponding output data
infilewav Input file name (WAV file)
infile.pcm Input file name (PCM file)
outfilepcm  Output file name (16-bit PCM file)

Example: For "DctFrom" and "DctTo", Seiko Epson recommends specifying avaluethat isanintegral multipleof
the source sampling rate. For example, to down-sample a48 kHz WAV fileto 8 kHz, specify the
arguments as shown below.

DOs>dct _cnv 48 8 sanpl el. wav sanpl el. pcm (x1)

DOs>dct _cnv 96 16 sanpl el. wav sanpl el. pcm (x2)

DOs>dct _cnv 144 24 sanpl el. wav sanpl el. pcm (x3)

DOs>dct _cnv 140 40 sanpl el. wav sanpl el. pcm (x5)

DOs>dct _cnv 480 80 sanpl el. wav sanpl el. pcm (x10)

The greater the values specified for DctFrom and DctTo, the better the sound quality, but the lower the
processing speed. When small values are specified for DctFrom and DctTo, the processing speed
increases but the sound quality deteriorates. To avoid deterioration in sound quality, Seiko Epson
recommends using avalue of x5 or larger for this conversion.

Reference: To convert a48 kHz WAV fileinto an 8 kHz PCM file, use thetool "cnv48_8.exe" described above in
Section 4.2.1. If tools "cnv48_8.exe" and "dct_cnv.exe' are both inappropriate, use acommercialy
available sound editor for conversion.
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4.2 3 voxlvl.exe

Function: Acceptsasits input aspecified 16-bit PCM file and automatically adjustsit for level. Thistool
amplifies the low-level parts of sound data by afactor of 1.5 to 2 and attenuates high-level peaks by a
factor of 3.
Level adjustment is performed for each occurrence of consecutive blocks of sound according to the
maximum amplitude of each block and the specified argument values.

Usage: DOs>vox!l vl N BO B1 B2 P D infilepcm outfilepcmO

Arguments: To specify N, BO, B1, and B2, use asigned 16-hit value (in the range of 1 to 32,767).

N If |(previous data) — (current data)| is below this specified value, theinput datais
treated as asilent part and not adjusted for level.

BO Blocks whose maximum amplitude level parts of sound is belowthisspecified valueare
adjusted to twice that amplitude.

B1 Blocks whose maximum amplitude level parts of sound is belowthisspecified valueare
adjusted to 1.5 times that amplitude.

B2 Blocks whose maximum amplitude level parts of sound is above this specified value
have their peaks that exceed this specified value (i.e., B2 to maximum amplitude)
attenuated to 1/3 of that amplitude.

P P = 0: Blockswith large power (Thevalue N) isnot amplified evenif the amplitudeis
small (below the values specified by BO and B1). (This corresponds to cases
where the maximum power islarger than the maximum amplitude.)

P =1: When the maximum amplitude is between BO and B1, the amplitude is adjusted
by afactor of 1/1.5.

D D =0: Normal mode
D = 1: Debug mode. The datasize is displayed on the screen and the following
debugging files are output. The debugging files can be displayed as 16-bit PCM
datausing asound editor, etc.
Ipower.pcm  Power of each dataitem
larea.pcm Maximum amplitude of each 100-item block of data
Imax.pcm Maximum amplitude of each voice block
Ipmax.pcm  Maximum power of each voice block

infile.pcm Input file name (16-bit PCM file)
outfilepcm  Output file name (16-bit PCM file)

Example: DOS>vox!| vl 200 6000 10000 20000 0 O se.pcm sel.pcm

Reference: The source code of thistool "voxlvl.c" is provided in the " voxtool\src\voxIvI\" directory.
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4.24 voxflt.exe

Function:

Usage:

Arguments:

Example:

Filtersa 16-bit PCM file using a high-pass filter. Such filtration produces the following effects:

« Thesound pressure level isattenuated by 40 dB at half the specified cut-off frequency. Generaly,
when the sound pressure level decreases by 6 dB, the sound volumeis halved.

« Thesound pressure drops slowly starting from peaks slightly above the cut-off frequency and
begins to drop rapidly near the cut-off frequency. (Attenuated by about 3 dB at thecut-off frequency)

Normally, Seiko Epson recommends specifying cut-off at about 120 Hz (default). However, because
the sound quality of some datais degraded by filtering, the sound quality must be checked on the
user's system.

DOs>voxflt [-1 CutOff] infilepcm outfile.pcmO

infile.pcm Input file name (16-bit PCM file)
outfilepcm Output file name (16-bit PCM file)

-1 CutOff Cut-off frequency (optional)
The effective values (Hz) for CutOff are shown below.
60, 120, 180, 240, 250, 300, 360, 420, 480, 500, 540, 600, 720, 1000, 1440, 2000
When the option is omitted, theinput dataisfiltered at the default cut-off frequency
(120 Hz).

DOS>voxflt -1 180 sanpl. pcm sanp2. pcm ... Filtered at 180 Hz cut-off frequency
DOS>voxflt sanpl. pcm sanp2. pcm ... Filtered at 120 Hz cut-off frequency
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4.25 pcm_norm.exe

Function:  Converts the voice dataamplitude of the input 16-bit PCM file to a specified amplitude. Also, thistool
readsthefile"amp.rto" (output by "ampchk.exe") from the current directory for usein amplitude
adjustment. The values with 16 signed bitsrange from -32,768 (SHORT_MIN) to +32,767
(SHORT_MAX). In this program, use a percentage of SHORT_MAX to specify the target amplitude
to which you want the maximum amplitude of the input voice datatobereduced astheamplitudeof the
input voice datais converted.

Usage: DOS>pcm norm [-r XXX] [-c] input.pcm output.pcm

Arguments: input.pcm Input file name (16-bit PCM file)
output.pcm Output file name (16-bit PCM file)

-r XXX Coefficient of normalization (optional)
Specify the amplitude of the 16-bit PCM voice data as a percentage of the maximum
amplitude. For XXX, enter a positive value between 0.0 and 100.0.
When this option is omitted, the maximum amplitude of the output voiceis set to 90%.
Always insert a space between -r and X XX.

-C Read thefile"amp.rto" (optional)
Thefile"amp.rto" isread from the current directory for use in amplitude adjustment.
If the value written in "amp.rto" exceeds 1.00, it isautomatically corrected to 1.00.
Thefile"amp.rto" is generated as aresult of inspection of the VOX-compressed data
by "ampchk.exe". Thisoption isused when the amplitude of VOX-compressed voice
data exceeds that of the source PCM datain order to readjust the amplitude before
reexecuting VOX compression. This option need not be specified for operationsother
than VOX2 or VOX compression.

Example: DOS>pcm norm -r 80 i nput.pcm out put. pcm ... Converted to 80%
DOS>pcm nor m i nput . pcm out put. pcm ... Converted to 90% (default)
DOS>pcm norm -c -r 80 input.pcm out put. pcm ... Converted to 80% (+ amp.rto)

Note: If the maximum amplitude of the voice data used for input to the voice compression program exceeds
90% of the effective value of 16-bit PCM data, the quality of compressed voice data may deteriorate.
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4.2.6 vox2cmp.exe

Function:

Usage:

Arguments:

Example:

Note:

Reference:

Compresses the 16-bit PCM data with the compression ratio specified by the compression parameter
file and saves the compressed datato aVOX file (VOX2 format).

DOs>vox2cnp infile.pcm outfilevox params.vpmQO

infilepcm Input file name (16-bit PCM file)
outfile.vox Output file name (VOX file)

paramsvpm  Compression parameter file name (VPM file)
This compression parameter fileis output by the VOX2 evaluation tool
"vox2parm.exe'.

DOS>vox2cnp se. pcm se. vox d3w7N. vpm
... Compressed to 9 kbps equivalent (in the case of se.pcm)

« |f the maximum amplitude of the voice datainput to this program exceeds 90% of theeffectivevalue
of 16-bit PCM data, the quality of compressed voice datamay deteriorate. To avoid thisproblem, use
"pcm_norm.exe” to normalize the amplitude of the 16-bit PCM file. Also, if the amplitude of
VOX2-compressed data exceeds that of the source PCM data, execute VOX2 compression twice,
following the procedure below.

1. Normalize the source PCM data using "pcm_norm.exe" (-c option not specified).

2. Execute VOX2 compression using "vox2cmp.exe" (first compression).

3. Convert the compressed VOX fileinto a PCM file using "vox2dec.exe".

4. Compare the source PCM file and the PCM file generated in step 3 using "ampchk.exe".
5. Readjust the PCM file generated in step 3 using "pcm_norm.exe" (-c option specified).
6. Execute VOX2 compression using "vox2cmp.exe' (second compression).

» Always be sureto use "vox2parm.exe” to generate and edit the VPM file.

* The VOX files generated by "vox2cmp.exe" are not compatible with the VOX format filesgenerated
by "voxcmprs.exe'.

Several VOX parameter files are provided in the "voxtool\param\" directory. For details on VOX
parameters, refer to Section 4.4, "V OX Parameters'.
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4.2.7 voxcmprs.exe

Function:  Compresses the 16-bit PCM data with the compression ratio specified by the compression parameter
file and saves the compressed datato aVVOX file.

Usage: DOs>voxcnpr s infilepcm outfilevox params.vpm(

Arguments: infile.pcm Input file name (16-bit PCM file)
outfile.vox Output file name (VOX file)

paramsvpm  Compression parameter file name (VPM file)
This compression parameter fileis output by the VOX evaluation tool
"voxparam.exe".

Example: DOS>voxcnprs se.pcm se.vox d3w8N. vpm
... Compressed to 8 kbps equivalent (in the case of se.pcm)

Note: « If the maximum amplitude of the voice datainput to this program exceeds 90% of theeffectivevalue
of 16-bit PCM data, the quality of compressed voice datamay deteriorate. To avoid thisproblem,use
"pcm_norm.exe” to normalize the amplitude of the 16-bit PCM file. Also, if the amplitude of VOX-
compressed data exceedsthat of the source PCM data, execute VOX compression twice, following the
procedure below.

1. Normalize the source PCM data using "pcm_norm.exe” (-c option not specified).

2. Execute VOX compression using "voxcmprsexe” (first compression).

3. Convert the compressed VOX fileinto aPCM file using "voxdec.exe".

4. Compare the source PCM file and the PCM file generated in step 3 using "ampchk.exe".
5. Readjust the PCM file generated in step 3 using "pcm_norm.exe" (-c option specified).
6. Execute VOX compression using "voxcmprs.exe" (second compression).

* Always be sureto use "voxparam.exe" to generate and edit the VPM file.

» The VOX files generated by "voxcmprs.exe' are not compatible with the VOX2 format files
generated by "vox2cmp.exe”.

Reference: Several VOX parameter files are provided in the " voxtool\param\" directory. For details on VOX
parameters, refer to Section 4.4, "VOX Parameters’.
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4.2.8 adpcmprs.exe

Function:

Usage:

Arguments:

Example:

Note:

Compresses the 16-bit PCM datawith the compression ratio specified by an option and saves the
compressed datato an ADPCM file.
The ADPCM file thus output can be loaded using the ADPCM evaluation tool " adpparam.exe'”.

DOS>adpcnprs [option] infilepecm outfile.adpd

infilepcm Input file name (16-bit PCM file)
outfile.adp Output file name (ADPCM file)

option Specify acompression ratio (optional)
Choose one of the following switches for this specification:
-16  Compressvoice to 16 kbps equivalent.
-24  Compressvoice to 24 kbps equivalent (default).
-32  Compressvoice to 32 kbps equiva ent.
-40  Compressvoice to 40 kbps equivalent.

DCOs>adpcnprs -16 sanpl el. pcm sanpl e2. adp ... Compressed to 16 kbps equivalent
DOS>adpcnprs sanpl el. pcm sanpl e2. adp ... Compressed to 24 kbps equivalent

If the maximum amplitude of the voice datainput to thisprogram exceeds 90% of theeffectivevalue of
16-bit PCM data, the quality of compressed voice data may deteriorate. To avoid this problem, use
"pcm_norm.exe” to normalize the amplitude of the 16-bit PCM file.
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4.2.9 vsxcmprs.exe

Function:  Compresses the 16-bit PCM data with the compression ratio specified by an option and saves the
compressed datato aVSX file. The VSX file thus output can be loaded using the V SX evaluation tool
"vsxparam.exe".

Usage: DOs>vsxcnmprs [-cXX] [-tX] [-s level] infilepcm outfilevsxO

Arguments: infile.pcm Input file name (16-bit PCM file)
outfile.vsx Output file name (VSX file)

-cXX Specify acompression ratio (optional)
-c16 Compressvoice to 16 kbps equivalent.
-c24 Compressvoice to 24 kbps equivalent (default).
-c32 Compressvoice to 32 kbps equivalent.
-c40 Compressvoice to 40 kbps equivalent.
-t X Specify acompression ratio in the timebase direction (optional)
-t1  Not compressed (default)
-t2  Compressed by afactor of 1/2.
-t3  Compressed by afactor of 1/3.
-t4  Compressed by afactor of 1/4.
-s leve Silent packet level (optional)
If the difference in voice level from the preceding data exceeds the val ue specified by
level, the datais handled as asilent packet. The effective specificationrangeof level is
0 to 5,000. Be sure to insert a space between -s and level. If this option is omitted, the
default value 0 is assumed.
Example: DOS>vsxcnprs -cl6 -t2 -s 50 sanpl el. pcm sanpl e2. vsx
... Compressed to 16 kbps equivalent, compressed by afactor of 1/2 inthe
timebase direction, with silent packet level =50
DOs>vsxcnprs sanpl el. pcm sanpl e2. vsx
... Compressed to 24 kbps equivaent, not compressed in the timebase direction,
with silent packet level =0

Note: If the maximum amplitude of the voice datainput to thisprogram exceeds 90% of theeffectivevalue of
16-bit PCM data, the quality of compressed voice datamay deteriorate. To avoid this problem, use
"pcm_norm.exe" to normalize the amplitude of the 16-bit PCM file.
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4.2.10 ppccmprs.exe

Function:  Converts the 16-bit PCM datainto a packed PCM format file.

Usage: DOS>ppccenpr s infilepecm outfile.ppcd

Arguments: infilepcm Input file name (16-bit PCM file)
outfile.ppc Output file name (packed PCM file)

Example: DOS>ppccnprs sanpl el. pcm sanpl e2. ppc

Note: If the maximum amplitude of the voi ce datainput to this program exceeds 90% of the effectivevalue of
16-bit PCM data, the quality of compressed voice data may deteriorate. To avoid this problem, use
"pcm_norm.exe" to normalize the amplitude of the 16-bit PCM file.

34 EPSON EOC33 FAMILY
VOX33 MIDDLEWARE MANUAL



4 VOX33 TOOL REFERENCE

4.211 binZ2s.exe

Function:

Usage:

Arguments:

Example:

Note:

Converts the binary file (VOX, VPM, ADPCM, VSX, or PPCfile) into atext filein EOC33 assembly
source format.

Since results are output to the standard output device (stdout), use the redirect function of DOSto save
the converted datato afile.

DOS>bi n2s [-1 symbol] infilebin > outfile.sO

infile.bin Input file name (binary file)
outfilebin Output file name (assembly source file)

-1 symbol Define assembler symbol name (optional)
If this option is omitted, the input file nameis used as the symbol name.

1) -If the-l option isomitted, theinput file name is assumed to be the assembler symbol name.

DOS>bi n2s sanpl el. vox > sanplel.s
DOS>t ype sanplel.s
. gl obal sanpl el
.align 2
sanpl el:
.byte Oxab Oxcd Oxef 0x00 Ox11 0x22 0x33 0x44
.byte 0x10 0x29 0x38 0x47 Oxab 0x34 0x45 0x88

DCS>

2) Touseasymbol name that isdifferent from thefile name, use the -l option to specify the symbol
name.

DOS>bi n2s -1 Snp0l1l sanpl el.vox > sanplel.s
DOS>t ype sampl el. s
. gl obal Snp01
.align 2
SnpO1:
.byte Oxab Oxcd Oxef 0x00 Ox11 0x22 0x33 0x44
.byte 0x10 0x29 0x38 0x47 Oxab 0x34 0x45 0x88

DOs>

Symbol name specification is subject to the limitations bel ow.
» Symbol length: Maximum of 32 characters
» Usablecharacters: atoz, AtoZ,0t09, _

EOC33 FAMILY EPSON 35
VOX33 MIDDLEWARE MANUAL



4 VOX33 TOOL REFERENCE

4.212 pcmZ2s.exe

Function:  Converts the 16-bit PCM fileinto atext filein EOC33 assembly source format. The output filecontains
the 10-bit amplitude PCM datathat has been output in units of halfword length. Since results are
output to the standard output device (stdout), use the redirect function of DOS to save the converted
datato afile.

Usage: DOS>pen?s [-1 symbol] infilebin > outfile.sO

Arguments: infile.bin Input file name (16-bit PCM file)
outfile.bin Output file name (assembly source file)

-1 symbol Define assembler symbol name (optional)
If this option is omitted, the input file name is used as the symbol name.

Example: 1) -If the-| option isomitted, theinput file name is assumed to be the assembler symbol name.

DOS>pcnRs sanpl el. pcm > sanplel.s
DOs>t ype sanplel.s

.global sanplel

.align 2
sanpl el:

.word 0x???

. hal f 0x0001 0x0001 0x0001 0x0001 0x0000 0x0001 0x0000 0x0001
. hal f 0x0001 0x0000 0x0001 0x0000 0x0000 0x0000 0x0000 0x0000

. hal f OxFF33 OxFFBF OxFF40 OxFFC6 OxFFDB OxFFC8 OxFFFF 0x0035
. hal f 0x005C 0x0071 OxOOEC OxOOEF 0x0164 Ox01AC 0x0045 0x012E

DCs>
The ???in data shows the total number of data calculated in units of halfword length.

2) Touseasymbol name that isdifferent from thefile name, use the -1 option to specify the symbol
name.

DCs>pcnRs -1 SmpOl1l sanpl el. pcm > sanplel.s
DCs>t ype sanplel.s
.global Smp01

.align 2
Snp01
.word 0x?7??
. hal f 0x0001 0x0001 0x0001 0x0001 0Ox0000 0x0001 0x0000 0x0001
. hal f 0x0001 0x0000 0x0001 0x0000 0Ox0000 0x0000 0x0000 0x0000
. hal f 0xFF33 OxFFBF OxFF40 OxFFC6 OxFFDB OxFFC8 OxFFFF 0x0035
. hal f 0x005C 0x0071 OxO0EC OxOOEF 0x0164 0x01AC 0x0045 0x012E
DOs>

The ???in data shows the total number of datacalculated in units of halfword length.

Note: Symbol name specification is subject to the limitations bel ow.
« Symbol length: Maximum of 32 characters
¢ Usablecharacters: atoz, AtoZ,0t09, _
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4.213 bdmp.exe

Function: Dumpstheinput binary filein aspecified format.
Since results are output to the standard output device (stdout), use the redirect function of DOS to save
the dumped datato afile.

Usage: DOS>bdnp option infile > outfile[

Arguments: infile Input file name (binary file)
outfile Output file name (text file)
option Specify output format (optional)

Choose one of the following switches for this specification:
-b Output in byte format

-1 Output in little endian short format

-m  Outputin big endian short format

Example: DOS>bdnmp -b se. vox
00000000 83 95 03 FE 78 42 4B 4B 4B 64 64 05 09 78 84 4C
00000010 EE 9B 00 00 00 00 FF 01 00 00 E7 03 91 1C 9C 34
00000020 A8 57 7D 67 67 DA E4 E3 5E 72 48 E2 62 A0 71 EO

00000D90 21 94 15 81 1D 54 3D 3A 1B CD 03 FB 05 1E 16 6F
00000DA0 46 04 FE A6 03 2D 91 19 23 24 8E 0C CE 06 A6 06
00000DB0 CC 05 89 06 OA 00

DOS>hdnp -1 se. vox

00000000 9583 FEO3 4278 4B4B 644B 0564 7809 4C84
00000010 9BEE 0000 0000 O1FF 0000 O3E7 1C91 349C
00000020 57A8 677D DA67 E3E4 725E E248 A062 EO071

00000D90 9421 8115 541D 3A3D CD1B FB03 1EO05 6F16
00000DA0 0446 AG6FE 2D03 1991 2423 OCBE 06CE 06A6
00000DB0 05CC 0689 000A

DOS>bdnp - m se. vox

00000000 8395 O3FE 7842 4B4B 4B64 6405 0978 844C
00000010 EE9B 0000 0000 FFO1 0000 E703 911C 9C34
00000020 A857 7D67 67DA EAE3 5E72 48E2 62A0 71EO

00000D90 2194 1581 1D54 3D3A 1BCD 03FB 051E 166F
00000DAO 4604 FEA6 032D 9119 2324 8EOC CEO06 A606
00000DB0O CCO5 8906 0A0O0
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4.2.14 vox2dec.exe
Function: Decodesthe VOX file compressed by "vox2cmp.exe' and saves the decoded datato aPCM file.

Usage: DOs>vox2dec infilevox outfilepecmO

Arguments: infile.vox Input file name (VOX file)

outfilepcm  Output file name (PCM file)
Example: DOS>vox2dec sanpl el.vox sanpl el. pcm
Note: Thistool cannot decode VOX files compressed by "voxcmprs.exe'.

Reference: The source code of thistool isprovided in the "voxtool\src\vox2dec\" directory.

4.215 voxdec.exe

Function: DecodestheVOX filecompressed by "voxcmprs.exe" and saves the decoded datato a PCM file.
Usage: DOs>voxdec infilevox outfilepcmO

Arguments: infile.vox Input file name (VOX file)

outfilepcm  Output file name (PCM file)
Example: DOS>voxdec sanpl el.vox sanpl el. pcm
Note: Thistool cannot decode VOX files compressed by "vox2cmp.exe'.

Reference: The source code of thistool isprovided in the "voxtool\src\voxdec\' directory.

4.2.16 adpdec.exe
Function:  Decodesthe ADPCM file compressed by "adpcmprs.exe” and saves the decoded datato aPCM file.

Usage: DOS>adpdec infile.adp outfile.pcmO

Arguments: infile.adp Input file name (ADPCM file)
outfilepcm  Output file name (PCM fil€)

Example: DOS>adpdec sanpl el. adp sanpl el. pcm

Reference: The source code of thistool isprovided in the "voxtool\src\adpdec\" directory.

4.217 ppcdec.exe

Function: Decodesthe packed PCM file compressed by " ppccmprs.exe” and expands the decoded datainto a
PCM file.

Usage: DOS>ppcdec infileppc outfile.pcmO

Arguments: infile.ppc Input file name (PPCfile)
outfilepcm  Output file name (PCM file)

Example: DOS>ppcdec sanpl el. ppc sanpl el. pcm

Reference: The source code of thistool isprovided in the "voxtool\src\ppcdec\" directory.
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Function: DecodestheVSX file compressed by "vsxcmprs.exe' and saves the decoded datato a PCM file.

Usage: DOs>vsxdec [option] infilevsx outfilepcmO

Arguments: infile.vsx Input file name (VSX file)

outfilepcm  Output file name (PCM file)

option Specify playback speed (optional)
Choose one of the switches below for this specification. The saved datais reproduced at
the speed specified here.
-nor m Normal speed (default)

-f15
-f20
-f30
-f40
-f60
-f80
-f120
-f160
-s15
-s20

1.5times normal speed
2 times normal speed

3 times normal speed

4 times normal speed

6 times normal speed

8 times normal speed

12 times normal speed
16 times normal speed
1/1.5times normal speed
1/2 times normal speed

Example: DOS>vsxdec -f20 sanpl el. vsx sanpl el. pcm ... Saved with x2 playback speed
DOS>vsxdec sanpl el. vsx sanpl el. pcm ... Saved with normal playback speed

Reference: The source code of thistool isprovided in the "voxtool\src\vsxdec\" directory.
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4.2.19 ampchk.exe

Function:

Usage:

Arguments:

Example:

Compares the maximum amplitudes of two input PCM files and outputs the ratio between the two toa

file"amp.rto" and the screen.

Usethistool after VOX2/VOX compression. Thefile"amp.rto" containsthe ratio of maximum
amplitudes between the two input files (afterfile and original). This output data can beloadedfor usein
amplitude readjustment after VOX2/VOX compression by specifying the -c option in
"pcm_norm.exe".

DOs>anpchk original.pcm afterfile.pcmO

original.pcm Input file name 1 (PCM file before VOX2/VOX compression)
afterfilepcm Input file name 2 (PCM file after VOX2/VOX compression)

(1) DOS>pcm nor m sanpl e. pcm t enpl. pcm ... Normalize amplitude
(2) DOS>vox2cnp tenpl. pcm tenp2. vox para.vpm ... Compressin VOX2 format
(3) DOS>vox2dec tenp2.vox tenmp2.pcm ... Decode VOX2

(4) DOS>anpchk tenpl. pcmtenp2. pcm

... Compare amplitudes before and after compression
(5) DOS>pcm norm -c tenp2. pcmtenp3. pcm

... Readjust amplitude (-c must be specified)
(6) DOS>vox2cnp tenmp3. pcm final .vox para.vpm ... Compressin VOX2 format

4.2.20 addsiInt.exe

Function:  Addsaspecified number of silent datato thelast part of theinput PCM file.
Usage: DOS>addsl nt infilepcm outfilepcm [ NumOfSilent] O
Arguments: infile.pcm Input file name (16-bit PCM file)

outfile.pcm Output file name (16-bit PCM file)

NumOfSilent  Number of silent data (optional)

If this option is omitted, the default value "short 128" (256 bytes) is assumed.
Example: DOS>addsl nt sanpl el. pcm sanpl e2. pcm 512
... 512 (short) entries of silent data are added to the last part of "samplel” to create sample2.
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4.221 pcm2wav.exe

Function:  Convertstheinput PCM fileinto aWAYV file of the same frequency.
Usage: DOS>pcnm2wav [ SamplingRate] infile.pcm outfilewav
Arguments: infile.pcm Input file name (16-bit PCM file)

outfilewav Output file name (WAYV file)

SamplingRate  Input PCM file sampling rate (optional)
For 8 kHz, specify 8; for 44.1 kHz, specify 44.1. If this option is omitted, the default
value 8 (8 kHz) isassumed.

Example: DOS>pcn2wav 44.1 sanpl el. pcm sanpl el. wav
... Convert aPCM filewith 44.1 kHz sampling into aWAV file.
DOS>pcnPwav sanpl e2. pcm sanpl e2. wav
... Convert aPCM file with 8 kHz sampling into aWAYV file.

4.2.22 wavZpcm.exe

Function:  Convertstheinput WAV fileinto aPCM file of the same frequency.
Usage: DOs>wav2pcem infilewav outfile.pcm

Arguments: infilewav Input file name (WAV filge)

outfilepcm  Output file name (PCM file)

Example: DOS>wav2pcm sanpl el. wav sanpl el. pcm

EOC33 FAMILY EPSON 41
VOX33 MIDDLEWARE MANUAL



4 VOX33 TOOL REFERENCE

4.2.23 Executing Tools from a Batch File

Voice ROM generation tools are al 32-bit applications that can be executed from the DOS prompt. Therefore, a
series of processing steps can be executed after creating abatch file.

The following shows examples of processing executed using the batch files provided in the " voxtool\sample\"

directory.

Each batch file was created to execute voice ROM generation tools in "voxtool\bin\" from "voxtool\sample\" as the
current directory. Correct any batch file as necessary before using.

pcm2pcms.bat

Converts PCM voice datainto an assembly source.

Processing:

Input file:
Output file:

Contents of file:

Example:

Reference:

1) High-pass filtering (120 Hz cut-off)
2) Normalization (90% amplitude)
3) Conversion into assembly source file

file_namepcm  16-bit PCM file

file_namepcms Assembly source file

@cho of f

if "9d"=="" goto ERR

echo voxflt %

..\bin\voxflt -1 120 %. pcm %4N. pcm

echo pcm norm %

..\'bi n\pcm norm%.. pcm %N. pcm

echo pcn2s %

..\bin\pcrms -1 % %N.pcm> %. pcns
goto END

:ERR

echo Pl ease input filenanme

: END

>pcn2pcns se
Create an assembly source file"se.pcms* from the 16-bit PCM file " se.pcm”. The outpuit file
"se.pcms” hasthe global label (se), which isthe same as theinput file name.

. gl obal se
.align 2

se:
.word 0x667a

.hal f 0x0001 0x0001 0x0001 0x0001 0x0000 0x0001 0x0000 0x0001
.hal f 0x0001 0x0000 0x0001 0x0000 0x0000 0x0000 0x0000 0x0000
.hal f 0x0001 0x0000 0x0000 0x0001 0x0000 0x0000 0x0001 0x0000

; total 26234 short data + 4byte header

"4.2.4 voxflt.exe", "4.2.5 pcm_norm.exe", "4.2.12 pcm2s.exe’
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Converts PCM voice datainto an assembly source after compressing it in VOX2 format.

Processing:

Input file:
Output file:

Contents of file:

Example:

Reference:

1) High-passfiltering (120 Hz cut-off)

2) Normalization (50% amplitude)

3) VOX2 compression (using VOX parameter "d3w7N.vpm™)

4) Amplitude check after compression, then amplitude adjustment and recompression
5) Conversion into assembly source file

file_namepcm 16-bit PCM file

file_namevoxs37 Assembly source file

@cho of f

if "9d"=="" goto ERR

echo voxflt %

. \bin\voxflt -1 120 %. pcm %H. pcm
rem PASS 1

echo PASS 1

echo pcm norm %

..\bin\pcmnorm-r 50 %H pcm %N. pcm

echo vox2cnmp %

..\'bin\vox2cnmp %N. pcm %L. vox ..\ param d3w7N. vpm
echo vox2dec %l.vox

.. \'bi n\vox2dec 9%..vox %vox.pcm

echo anpchk %

..\'bi n\anpchk 9%N. pcm %dvox. pcm

rem PASS 2

echo PASS 2

echo pcm norm %

..\bin\pcmnorm-c %H pcm %N. pcm

echo vox2cnmp %

..\'bin\vox2cnmp %N. pcm %L. vox ..\ param d3w7N. vpm
echo bin2s %

..\bin\bin2s -1 %37N %.vox > %.voxs37

goto END

: ERR

echo Please input filenane

- END

>pcn2vox2s se

Create an assembly source file"se.voxs37" from the 16-bit PCM file"se.pcm”. The VOX
compression parameter file"d3w7N.vpm" isused for this processing. To create the assembly
source file with another compression ratio, change the"..\param\d3w7N.vpm" part to another
parameter file. The batch filein this example was created for compression in VOX2 format. If
VOX compression is needed, change the tool name in the file namefrom "vox2..." to"vox...". The
output file"se.voxs37" hasaglobal label (se37N) derived from theinput file name by adding
"37N".

. gl obal se37N
.align 2
se37N:
.byte 0x83 0x95 0x03 Oxfe 0x28 0x43 0Ox4b 0x4b
.byte Ox4b 0x64 0x64 O0x00 0x07 Ox4a Ox8f 0x86

; total 3705 bytes data

"4.2.4voxflt.exe", "4.2.5 pcm_norm.exe", "4.2.6 vox2cmp.exe", "4.2.11 bin2s.exe", "4.2.19 ampchk.exe"
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pcm2adps.bat

Converts PCM voice datainto an assembly source after compressing itin ADPCM format.

Processing:

Input file:
Output file:

Contents of file:

1) High-pass filtering (120 Hz cut-off)

2) Normalization (90% amplitude)

3) ADPCM compression (compressed to 24 kbps equivalent)
4) Conversion into assembly source file

file_namepcm 16-bit PCM file

file_nameadps24  Assembly source file

@cho of f

if "9d"=="" goto ERR

echo voxflt %

\bin\voxflt -1 120 %. pcm %H. pcm

echo pcmnorm %

..\bin\pcmnorm-r 90 %H pcm %N. pcm
echo adpcnprs %

..\'bin\adpcnprs -24 %N. pcm %. adp

echo bin2s %

..\bin\bin2s -1 %a24 %.adp > %. adps24

goto END
: ERR
echo Pl ease input filenane
: END
Example: >pcnRadps se
Create an assembly source file " se.adps24* from the 16-bit PCM file "se.pcm”. The ADPCM
compression option used for "adpcmprs.exe” is"-24" (compression to 24 kbps equivalent). To
create the assembly source file with another compression ratio, change "-24" to another option.
The output file " se.adps24" hasaglobal |abel (sea24) derived from the input file name by adding
"a24",
. gl obal sea24
.align 2
sea24:
. byte 0x41 0x70 0x26 0x00 Ox00 0x00 0x00 0x00
. byte 0x00 0x02 Oxae Oxd7 0x19 0x24 Oxe2 0x71
. byte 0x34 0x93 0x80 0x12 0x49 0x24 0x91 0x5b
; total 9850 bytes data
Reference: "4.2.4 voxflt.exe',"4.2.5 pcm_norm.exe”, "4.2.8 adpcmprs.exe”, "4.2.11 bin2s.exe"
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pcm2vsxs.bat

Converts PCM voice datainto an assembly source after compressing it in VSX format.

Processing: 1) High-pass filtering (120 Hz cut-off)
2) Normalization (90% amplitude)
3) VSX compression (compressed to 24 kbps equivalent, timebase direction = 1/2, silent packet
level =20)
4) Conversion into assembly source file

Input file: file_namepcm 16-bit PCM file
Output file: file_namevsxs24 Assembly source file
Contents of file: @cho of f
if "04"=="" goto ERR
echo voxflt 9%
.\bin\voxflt -1 120 %. pcm %H pcm

echo pcm.norm %

..\bin\pcmnorm-r 90 %H pcm %N. pcm

echo vsxcnmprs %

..\bin\vsxcmprs -c24 -t2 -s 20 %N. pcm %. vsx
echo bin2s %

.\bin\bin2s -1 %v24t2 %.vsx > %.vsxs24
goto END

: ERR

echo Please input filenane

: END

Example: >pcnRvsxs se
Create an assembly source file " se.vsxs24" from the 16-bit PCM file "se.pcm”. The VSX
compression options used for "vsxcmprs.exe' are"-c24" (compression to 24 kbps equivalent), -
t2" (compression by afactor of 1/2 in the timebase direction), and "-s20" (silent packet level =
20). To create the assembly source file under other conditions, change these options to those
desired. The output file " se.vsxs24" has aglobal label (sev24t2) derived from the input file name
by adding "v24t2".

. gl obal sev24t2
.align 2

sev24t 2:
.byte 0x53 0x22 0x01 Ox01 Ox1lb Oxd6 Oxdd 0x61
.byte 0x92 0x50 0x05 0x06 0x49 0x27 0x26 0x00
.byte 0x3d Oxb2 0x53 0x48 0x00 Oxda 0Ox69 0x14

; total 4733 bytes data

Reference: "4.2.4 voxflt.exe',"4.2.5 pcm_norm.exe", "4.2.9 vsxcmprs.exe', "4.2.11 bin2s.exe"
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pcm2ppcs.bat

Converts PCM voice datainto an assembly source after compressing it in packed PCM format.

Processing: 1) High-pass filtering (120 Hz cut-off)
2) Normalization (90% amplitude)
3) PPC compression
4) Conversion into assembly source file

Input file: file_namepcm 16-bit PCM file
Output file: file_namevsxs24 Assembly source file
Contents of file: @cho of f
if "od"=="" goto ERR
echo voxflt %
\bin\voxflt -1 120 %. pcm %H. pcm

echo pcmnorm %

..\'bi n\pcm norm % H. pcm %N. pcm

echo ppccnprs %

..\ bin\ppccnprs %N. pcm %l. ppc

echo bin2s %

..\bin\bin2s -1 %p %.ppc > %. ppcs
goto END

: ERR

echo Please input filename

: END

Example: >pcnppcs se
Create an assembly source file"se.ppcs’ from the 16-bit PCM file "se.pcm”. The output file
"se.ppcs' hasaglobal label (sep) derived from the input file name by adding " p".

. gl obal sep
.align 2

sep:
. byte 0x50 0x80 0x66 0x00 Ox00 0x00 0x00 0x00
. byte 0x00 0x01 0x00 Ox00 0x00 Oxff Ox00 Oxff
. byte 0x00 Ox00 Oxff Ox00 Oxff Oxff Oxff Oxff

; total 32436 bytes data

Reference: "4.2.4 voxflt.exe', "4.2.5 pcm_norm.exe”, "4.2.10 ppccmprs.exe”, "4.2.11 bin2s.exe"
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4.2.24 Executing Tools from a Make File

Use of amake file allows various types of voice datawith different compression ratios, etc. to be managed
collectively. The following make files are provided in the "voxtool\sample\" directory:

adpdata.mak Creates ADPCM voice ROM data

vox2datamak  CreatesVOX2 voice ROM data

vsxdata.mak Creates VSX voice ROM data

ppcdata.mak Creates packed PCM voice ROM data

Shown below isan execution example involving "vsxdata.mak".
For details on the make file format and the functions of make, refer to the "EOC33 Family C Compiler Package
Manual".

vsxdata.mak

This make file executes the following processing using the sample PCM file"se.pcm" as the voice source data:
1) High-pass filtering (120 Hz cut-off)

2) Normalization (90% amplitude)

3) Creation of PPCfile

4) Creation of aVSX filewith each compression ratio

5) Conversion into assembly source file

Finaly, the above processing produces the assembly source files shown below and afile"vsxdata.vs" inwhichthese

assembly source files have been combined.

Packed PCM voice ROM datafile: se.ppc

V SX-compressed voice ROM datafiles: se.x16t2, se.x24tl, se.x24t3, se.x24t4, se.x32t2, se.x40t2
Thevaue " .x??" denotes the numeric values representing thecompression
ratio options specified in "vsxcmprs.exe'. Thevalue "t?" indicates that
datais compressed by afactor of 1/?inthetimebase direction. All silent
packet levelsare 20.

To generate voice ROM datafiles, start make by entering the following:
DOS>make -f vsxdat a. mak

The make file "vsxdatamak" is created to be run from "voxtool\sample\" as the current directory. Therefore, you
need to specify the"make.exe" directory by the PATH command or copy "make.exe" into the " voxtool\sample\”
directory before opening the make file.

The make file "sample.mak" contains acommand description that allows all generated files except the original
(se.pcm) to be deleted from the hard disk. To execute this function, start make by entering the following:

DOS>nmake -f vsxdata. mak cl ean

The contents of files are shown below.

# macro definitions for tools & dir

TOOL DIR = ..\bin
PCM_ NORM = $(TOOL_DI R)\ pcm nor m exe
VOXFLT = $(TOOL_DI R\ voxflt.exe

VSXCMPRS = $(TOCOL_DI R)\ vsxcnprs. exe
PPCCVMPRS = $(TOOL_DI R)\ ppccnprs. exe
Bl N2S = $(TOOL_DI R)\ bi n2s. exe

# suffix & rule definitions

.SUFFI XES : .pcm.pcmm .pcrh . x16t2 . x24t2 .x24t1 .x24t3 .x24t4 . x32t2
.X40t2 . ppc .pp
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.pcm x16t 2 :
$(VOXFLT) -1 120 $*.pcm $*. pcnh
$(PCM.NORM -r 90 $*.pcnmh $*. pcrm
$(VSXCMPRS) -cl16 -t2 -s 20 $*.pcmm $*. vsx
$(BIN2S) -1 $*v16t2 $*.vsx > $*.x16t2

.pcm x24t1 :
$(VOXFLT) -1 120 $*.pcm $*. pcnh
$(PCM.NORM -r 90 $*.pcnmh $*. pcrm
$(VSXCMPRS) -c24 -tl1 -s 20 $*.pcmm $*. vsx
$(BIN2S) -1 $*v24t1 $*.vsx > $*.x24t1

.pcm x24t2 :
$(VOXFLT) -1 120 $*.pcm $*. pcnh
$(PCM.NORM -r 90 $*.pcnmh $*. pcrm
$(VSXCVWPRS) -c24 -t2 -s 20 $*.pcmm $*. vsx
$(BIN2S) -1 $*v24t2 $*.vsx > $*.x24t2

.pcm x24t 3 :
$(VOXFLT) -1 120 $*.pcm $*. pcnh
$(PCM.NORM -r 90 $*.pcnmh $*. pcrm
$(VSXCVWPRS) -c24 -t3 -s 20 $*.pcmm $*. vsx
$(BIN2S) -1 $*v24t3 $*.vsx > $*.x24t3

.pcm x24t 4
$(VOXFLT) -1 120 $*.pcm $*. pcnh
$(PCM.NORM -r 90 $*.pcnmh $*. pcrm
$(VSXCVWPRS) -c24 -t4 -s 20 $*.pcrm $*. vsx
$(BIN2S) -1 $*v24t4 $*.vsx > $*.x24t4

.pcm x32t 2 :
$(VOXFLT) -1 120 $*.pcm $*. pcnh
$(PCM.NORM -r 90 $*.pcnmh $*. pcrm
$(VSXCVWPRS) -¢32 -t2 -s 20 $*.pcmm $*. vsx
$(BIN2S) -1 $*v32t2 $*.vsx > $*.x32t2

. pcm x40t 2 :
$(VOXFLT) -1 120 $*.pcm $*. pcnh
$(PCM.NORM -r 90 $*.pcnmh $*. pcmm
$(VSXCVWPRS) -¢c40 -t2 -s 20 $*.pcmm $*. vsx
$(BIN2S) -1 $*v40t2 $*.vsx > $*.x40t2

. pcm pp :
$(VOXFLT) -1 120 $*.pcm $*. pcnh
$(PCM_NORM $*. pch $*. pcrm
$(PPCCVWPRS) $*. pcrm $*. ppc
$(BIN2S) -1 $*p $*.ppc > $*.pp

# dependency i st

ALL_S = se.x16t2 se.x24t1 se.x24t2 se.x24t3 se.x24t4 se.x32t2 se.x40t2 se.pp
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vsxdat a. vs

se.
se.
se.
se.
se.
se.
se.
se.

x16t2 :
x24t 1 :
x24t 2
x24t 3 :
x24t 4
x32t2 :
x40t 2

pp

type
type
type
type
type
type
type
type

se.
se.
se.
se.
se.
se.
. se.
se. pcm

$(ALL_S)

se.
se.
se.
se.
se.
se.
se.
se.

pp >
x16t 2
x24t 1
x24t 2
x24t 3
x24t 4
x32t 2
x40t 2

pcm
pcm
pcm
pcm
pcm
pcm
pcm

vsxdat a. vs

>>
>>
>>
>>
>>
>>
>>

vsxdat a
vsxdat a
vsxdat a
vsxdat a
vsxdat a
vsxdat a
vsxdat a

# clean files except source

cl ean:

del *.
del *.
del *.
del *.
del *.
del *.
del *.
del *.
del *.
del *
del *.
del *.
del *

Vs
x16t 2
x24t 1
x24t 2
x24t 3
x24t 4
x32t 2
x40t 2
pcm

. pcmh

VSX
pp

. ppc

VS
VS
VS
VS
VS
VS
VS
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4.3 Voice Compression/Processing Evaluation Tools

This section describes the functions of each voice compression/processing evaluation tool and how to use them.

Note: ¢ The voice compression/processing evaluation tools ("vox2parm.exe", "voxparam.exe",

"adpparam.exe", "vsxparam.exe", and "vscparam.exe") use algorithms that are similar to, but not
identical to the libraries implemented on the EOC33 chip. Use these tools for the preliminary
evaluation of compression parameters, etc. Also, because sound quality depends on analog
components such as the speaker, microphone, and op-amp, the sound quality as evaluated on a
PC may differ from that actually obtained in the application system. The final sound quality,
operation, etc. must be evaluated using the actual application system that contains the EOC33
chip.

The size of files that can be loaded by each voice compression/processing evaluation tool varies
with the operating environment. The upper limit for PCM data is the size that takes approximately
7 to 8 minutes to load.

Before any voice compression/processing evaluation tool can be used, a sound card
(SoundBlaster 16 or compatible) that supports 8 kHz-sampling and 16-bit monaural voice
input/output is required. The evaluation tools may not work with a sound card that only supports
8-bit data.
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4.3.1 vox2parm.exe

Thistool is used to evaluate VOX2-compressed voice data after entering voice datafrom a 16-bit PCM fileor a
microphone.

It can reproduce the original data and the compressed voice data, alowing you tochange thecompression ratio while
listening. The compression ratio data thus obtained can be saved to aVVPM filein order to specify the compression
ratio when executing "vox2cmp.exe' or for use as the VOX parameters that are embedded into the user program.
Also, the compressed voice data can be saved to a16-bit PCM file for use as voice ROM data by "pcm2s.ex€’. The
VOX2-compressed data can be loaded for expansion and playback.

Starting and quitting
@ Double-click on the "vox2parm.exe" icon to start the tool.
To quit "vox2parm.exe’, click onthe[Close] button at the upper right corner of the [VOX2Param)]
WORZPAMM. 48 \vindow.
Windows and the function of each part

[VOX2Param] window
When "vox2parm.exe’ starts up, the [V OX2Param] window appears.
To perform any operation from thiswindow, click on the appropriate control button using the mouse.

& VDX2Param x.xx [CJSEIKD-EPSON Co. : [Se]

F [
Iy

A O | ¥ FHiter

"i:\-’ave
-. |' I i ; ¥ Sunthe.
\ .H .f \ ! ‘\. ‘Ill' / \ “lh' \ . [1 '75;:;23

L R Y . | W Operivox

SyntheSpk

Height “#fidth  Depth “Weight [ Pre [ Mid W Post ¥ NS Filter Moize Ernu

WE IE_E IE_E |1IZIIII ﬂ I?E El?E 3 EE Bt Open WPk INDrma 'I
Levet2 [100 2] Level3[0 7713 SavevPM|  SavPCH |
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Controlsfor waveform display

Upper Full-waveform display area

window: Displays the full waveform of the source voice dataloaded from afile or entered from a
microphone.

Lower Partial-waveform display area

window: Displays apartial waveform of the source voice or compressed/expanded voice. Usethe[Wave]

check box to choose to display one or both of the source and compressed/expanded waveforms.
The source voice waveform is displayed in black andthecompressed/expanded dataisdisplayed
inblue.

The waveforms displayed in thiswindow can be scrolled using the scroll bar located at the top
of the window.

[Redraw] button
Redraws the waveformsin both waveform display aress.

Redraw

S how [Show] button
Redraws the waveform in the partial-waveform display area.

Wave [Wave] check box

[V Sprthe.  sed to choose the waveform to be displayed in the partial-waveform display area.

¥ Source  If you choose [Synthe], the compressed datawaveform is displayed in blue.
If you choose [Source], the source voice waveform isdisplayed in black.
You can aso choose both [Synthe.] and [Source].
Note that the partial-waveform display areais not updated by this operation alone. After
selecting or deselecting [Synthe.] or [Source], click on the [Redraw] or [Show] button or scroll
the partial-waveform display areato redisplay the waveform.

Controlsfor sourcevoice

Open [Open] button
Loads a 16-bit PCM file.
Thewaveform of theloaded voice datais displayed in the waveform display area.
Speak [Speak] button
— 1 Outputs the source voice data to the speaker viaasound card.
If aVOX2 voice file has been loaded, the voice datais reproduced by expansion.
Lishen [Listen] button
Enters voice datafrom amicrophone.
The waveform of the entered voice datais displayed in the waveform display area.
Timne [Time]
|3_3 When entering voice datafrom amicrophone, set the input time here in units of seconds.
= Theinput time can be set in the range of 1 to 60 seconds. When this set time has elapsed after
the[Listen] button is clicked, the voice input stops. The voice input cannot be stopped before
the set time has el apsed.
Gain [Gain]

When entering voice datafrom amicrophone, set theinput level here.

—_—
[

J j [+] button, [-] button

Increments ([+] button) or decrements ([-] button) the amplitude of the input datawaveform in
steps of 1/8. Thewaveforms displayed in thefull and partial-waveform display areas are
updated when you click on these buttons. The sound volume during playback also changes.
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il [Filter] check box
Turnson or off thefilter function that removes noise when voice datais entered from a
microphone. In the current version, however, it is set to on and you cannot choose to turn it off.

Operiv0 | [OpenVOX] button
Loads aVVOX2-compressed voice file. Always be sure to choose aVOX2 voice filethat has
been generated by "vox2cmp.exe'. The waveform of the loaded voice dataisdisplayed in the
waveform display area.
When aVOX2 voice fileisloaded, the expanded waveform isdisplayed in the waveform
display area, and the waveform to be displayed in the partial-waveform display area cannot be
selected. In the[Wave] check box, you can only choose [Synthe].

Controlsfor compression and sound quality adjustment

Synthe [Synthe] button
Compresses the source voice according to the parameters set. It does not reproduce voice data.

After processing is completed, an average voice datarate (bps) isdisplayed in the [Avr] box
located at the bottom of the window.

Note that the compressed data waveform in the partial-waveform display areais not updated by
this operation alone. Click on the [Redraw] or [Show] button or scroll the partial-waveform
display areato redisplay the waveform.

Synthes pkl [SyntheSpk] button
Compr the source voice according to the parameters set and outputs the result from a

speaker. After processing is completed, an average voice datarate (bps) isdisplayedinthe[Avr]
box located at the bottom of the window.

Note that the compressed data waveform in the partial-waveform display areaisnot updated by
this operation alone. Click on the [Redraw] or [Show] button or scroll the partial-waveform
display areato redisplay the waveform.

SavPCh | [SavPCM] button

Saves the compressed datato a 16-bit PCM file.

Open vpml [Open VPM] button

Loads compression parameters from a specified VPM file.
Theloaded parameter values are displayed on each VOX parameter control.

Save vpml [Save VPM] button

Saves the compression parameters that have been set by VOX parameter controlsto aVPM file.

i

Maoize Emu  [Noise EM U] combo box

I Marma ™ I The default selection of this combo box is"Normal”, which processes the unconverted 8-kHz-

i : I sampling source voice.

Choices"8hit", "Light", and "Heavy" are provided to produce sound quality approximately
equal to that of the EOC33 chip by emulating the 8-bit D/A converter output on the EOC33chip.
If you choose "8bit", 10-bit datais converted into 8-bit form before being output.

If you choose "Light" or "Heavy", the quantization noisein the D/A converter output from the
EOC33 chip isemulated. Asaresult, high tones are enhanced when sound is output. "Light"

and "Heavy" respectively reduce or increase this effect. Note that thesefunctionsrequirealarge
amount of memory.

[+ MS Filter  [NS Filter] check box
If you choose this option, the noise-shaving filter isenabled. Thisfilter helpsto reduce noise at

high frequencies.
For details, refer to Section 4.4, "VOX Parameters”.
AT [Avr] box
|?54D The average voice datarate after compression/expansion is displayed here.
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Height ‘width Depth “eighh [~ Pre ™ Mid M Post vOX parameters
= =1 = | 5 T p
|1|:| | IE_;I IE_;I |1IZIIII =i [ EI?E EEE Usethese controlsto set each VOX

parameter. For details, refer to Section 4.4,

Lewvel-2 Iﬁa Level-3 IEI_E "VOX Parameters'.

Basic operation procedure

1

Using the [Open] button, enter the 16-bit PCM file (.pcm) to be compressed.

For microphone input, set the recording time (seconds) in [Time] and the input level in [Gain] andclick on
the[Listen] button to enter voice datafrom amicrophone.

The entered voice can be reproduced using the [Speak] button.

Using the [Open VPM] button, enter the VOX parameter file (.vpm) to be referenced during compression.
The"voxtool\param\" directory containsaVVOX parameter file for which various parameters have already
been set.

Correct each parameter as necessary while referring to Section 4.4, "VOX Parameters'.
Use the [ SyntheSpk] button to reproduce the compressed voice.

Repeat steps 3 and 4 until you achieve agood balance between compression ratio and sound quality. For
the compression ratio, refer to the average voice datarate shown in the [Avr] box.

Usethe[Save VPM] button to save the desired VOX parameters to afile.
Save the compressed voice data using the [SavPCM] button.

Note: « Evaluate the VOX parameters using the actual application system before making the final

decision.

* The VOX2 voice files handled by "vox2parm.exe" are not compatible with the VOX voice files
handled by "voxparam.exe" and "voxcmprs.exe". The VOX2 voice data has better sound quality,
but on the EOC33 chip it can only be reproduced. VOX voice data can be compressed and
recorded, as well as reproduced, on the EOC33 chip.
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4.3.2 voxparam.exe

Thistool isused to evaluate VOX-compressed voice data after entering voice datafrom a 16-bit PCM fileor a
microphone.

It can reproduce the original data and the compressed voice data, alowing you tochange thecompression ratio while
listening. The compression ratio data thus obtained can be saved to aVVPM filein order to specify the compression
ratio when executing "voxcmprs.exe' or for use as the VOX parameters that are embedded into the user program.
Also, the compressed voice data can be saved to a16-bit PCM file for use as voice ROM data by "pcm2s.ex€’. The
VOX-compressed data can be loaded for expansion and playback.

Starting and quitting
@ Double-click on the "voxparam.exe" icon to start thetool.
To quit "voxparam.exe”, click onthe[Close] button at the upper right corner of the[VOXParam]
WORPAIAMEXE  \indow.
Windows and the function of each part

[VOXParam] window
When "voxparam.exe" startsup, the [V OXParam] window appears. To perform any operation from this
window, click on the appropriate control button using the mouse.
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Controlsfor waveform display

Upper Full-waveform display area

window: Displays the full waveform of the source voice dataloaded from afile or entered from a
microphone.

Lower Partial-waveform display area

window: Displays apartial-waveform of the source voice or compressed/expanded voice. Usethe[Wave]

check box to choose to display one or both of the source and compressed/expanded waveforms.
The source voice waveform is displayed in black andthecompressed/expanded dataisdisplayed
in blue. The waveforms displayed in thiswindow can be scrolled using the scroll bar located
above the window.

[Redraw] button
Redraws the waveformsin both waveform display aress.

Redraw

S how [Show] button
Redraws the waveform in the partial-waveform display area.

Wave [Wave] check box

[V Sprthe.  sed to choose the waveform to be displayed in the partial-waveform display area.

¥ Source  If you choose [Synthe], the compressed datawaveform is displayed in blue.
If you choose [Source], the source voice waveform isdisplayed in black.
Y ou aso can choose both [Synthe.] and [Source].
Note that the partial-waveform display areais not updated by this operation alone. After
selecting or deselecting [Synthe.] or [Source], click on the [Redraw] or [Show] button or scroll
the partial-waveform display areato redisplay the waveform.

Controlsfor sourcevoice

Open [Open] button
Loads a 16-bit PCM file. Thewaveform of the loaded voice datais displayed in the waveform
display area.
Speak [Speak] button
Outputs the source voice datato the speaker viaasound card.
If aVOX voice file has been loaded, the voice datais reproduced by expansion.
Lishen [Listen] button
Enters voice datafrom amicrophone.
The waveform of the entered voice datais displayed in the waveform display area.
Timne [Time]
|3_3 When entering voice datafrom amicrophone, set the input time here in units of seconds. The
= input time can be set in therange of 1 to 60 seconds. When this set time has elapsed after the
[Listen] buttonis clicked, the voice input stops. The voice input cannot be stopped until the set
time has el gpsed.
Gain [Gain]
[ - When entering voice datafrom amicrophone, set theinput level here.

J j [+] button, [-] button

Increments ([+] button) or decrements ([-] button) the amplitude of the input datawaveform in
steps of 1/8. Thewaveforms displayed in the full-and partial-waveform display areas are
updated when you click on these buttons. The sound volume during playback also changes.
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il [Filter] check box
Turnson or off thefilter function that cuts noise when entering voice from amicrophone.Inthe
current version, however, it is set to on and you cannot choose to turn it off.

Operiv0 | [OpenVOX] button
Loads aVVOX-compressed voice file. Always be sure to choose aVOX voice filethat has been
generated by "voxcmprs.exe'. The waveform of the loaded voice datais displayed inthe
waveform display area.
When aVOX voice fileisloaded, the expanded waveform is displayed in thewaveform display
area, and the waveform to be displayed in the partial-waveform display area cannot be selected.
In the[Wave] check box, you only can choose [Synthe.].

Controlsfor compression and sound quality adjustment

Synthe [Synthe] button
Compresses the source voice according to the parameters set. It does not reproduce voice data.

After processing is completed, the average voice daa rate (bps) is displayed in the [Avr] button
located at the bottom of the window.

Note that the compressed data waveform in the partial-waveform display areais not updated by
this operation aone. Click on the [Redraw] or [Show] button or scroll the partial-waveform
display areato redisplay the waveform.

Synthes pkl [SyntheSpk] button
Compr the source voice according to the parameters set and outputs the result from a

speaker. After processing is completed, the average voice datarate (bps) isdisplayed inthe
[Avr] button located at the bottom of the window.

Note that the compressed datawaveform in the partial-waveform display areais not updated by
this operation alone. Click on the [Redraw] or [Show] button or scroll the partial-waveform
display areato redisplay the waveform.

SavPCh | [SavPCM] button
Saves the compressed datato a 16-bit PCM file.

Open vpml [Open VPM] button

Loads compression parameters from a specified VPM file.
Theloaded parameter values are displayed on each VOX parameter control.

Save vpml [Save VPM] button

Saves the compression parameters that have been set by VOX parameter controlsto aVPM file.

i

Maoize Emu  [Noise EM U] combo box

I Marma ™ I The default selection of this combo box is"Normal”, which processes the unconverted 8-kHz-

i : i sampling source voice data. Choices " 8bit", "Light", and "Heavy" are provided to produce
sound quality approximately equal to that of the EOC33 chip by emulating the 8-bit D/A
converter output from the EOC33 chip.

If you choose "8bit", 10-bit datais converted into 8-bit form before being output. If you choose
"Light" or "Heavy", the quantization noisein D/A converter output from the EOC33 chip is
emulated. Asaresult, high tones are enhanced when sound is output. "Light" and "Heavy"
respectively reduce or increase this effect. Note that these functions require alarge amount of
memory.

[w|MS Filter  [NS Filter] check box
If you choose this option, the noise-shaving filter isenabled. Thisfilter helpsto reduce noise at

high frequencies.
For details, refer to Section 4.4, "VOX Parameters”.
AT [Avr] box
|?54D The average voice datarate after compression/expansion is displayed here.
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Height ‘width Depth “eighh [~ Pre ™ Mid M Post vOX parameters
= =1 = | 5 T p
|1|:| | IE_;I IE_;I |1IZIIII =i [ EI?E EEE Usethese controlsto set each VOX

parameter. For details, refer to Section 4.4,

Lewvel-2 Iﬁa Level-3 IEI_E "VOX Parameters'.

Basic operation procedure

1

Note:

Using the [Open] button, enter the 16-bit PCM file (.pcm) to be compressed.

For microphone input, set the recording time (seconds) in [Time] and theinput level in [Gain] andclick on
the [Listen] button to enter voice datafrom a microphone.

The entered voice data can be reproduced using the [Speak] button.

Using the [Open VPM] button, enter the VOX parameter file (.vpm) to be referenced during compression.
The"voxtool\param\" directory containsaVVOX parameter file for which various parameters have already
been set.

Correct each parameter as necessary while referring to Section 4.4, "VOX Parameters'.
Use the [ SyntheSpk] button to reproduce the compressed voice.

Repeat steps 3 and 4 until you reach agood balance between compression ratio and sound quality.
For the compression ratio, refer to the average voice datarate shown in the [Avr] box.

Usethe[Save VPM] button to save the required VOX parameters to afile.
Save the compressed voice data using the [SavPCM] button.

Evaluate the VOX parameters using the actual application system before making the final
decision.

The VOX voice files handled by "voxparam.exe" are not compatible with the VOX2 voice files
handled by "vox2parm.exe" and "vox2cmp.exe". The VOX2 voice data has better sound quality,
but on the EOC33 chip it can only be reproduced. VOX voice data can be compressed and
recorded, as well as reproduced, on the EOC33 chip.
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4.3.3 adpparam.exe

Thistool is used to evaluate ADPCM-compressed voice data after entering voice datafrom a 16-bit PCM fileor a
microphone.

It can reproduce the original data and the compressed voice data, alowing you tochange thecompression ratio while
listening. The compressed voice data can be saved to a 16-bit PCM filefor use as voice ROM data by "pcm2s.exe’.

Starting and quitting

EEEDMB Double-click on the " adpparam.exe’ icon to start thetool.
T

To quit "adpparam.exe”, click onthe[Closeg] button at the upper right corner of the[ADPParam]
Adpparam.e¥e  window.
Windows and the function of each part

[ADPParam] window
When "adpparam.exe" starts up, the [ADPParam] window appears. To perform any operation from this
window, click on the appropriate control button using the mouse.

EADPF‘aram x.xx [C)SEIKO-EPS0ON Co. : [Se] !EE
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Speak

Lizten

Time Gain
|
Ty
KN B [ | Eiltes

Redraw |

W ave
¥ Souce

¥ Sunthe.

1 1 COpendDP

! . . SyntheSpk

M oize Emu

I Marmal = I
Compression ratio
| 24kbps - I SavPCH
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Controlsfor waveform display

Upper
window:

Lower
window:

Redraw

Show

W ave
¥ Source

¥ Synithe,

Full-waveform display area
Displays the full waveform of the source voice data loaded from afile or entered from a
microphone.

Partial-waveform display area

Displays apartial-waveform of the source voice data or compressed voice data. Usethe[Wave]
check box to choose to display one or both of the source and compressed waveforms.

The source voice waveform is displayed in black and the compressed datais displayed in blue.
The waveforms displayed in thiswindow can be scrolled using the scroll bar located above the
window.

[Redraw] button
Redraws the waveforms in both waveform display aress.

[Show] button
Redraws the waveform in the partial-waveform display area.

[Wave] check box

Used to choose the waveform to be displayed in the partial-waveform display area.

If you choose [Source], the source voice waveform is displayed in black.

If you choose [Synthe.], the compressed datawaveform isdisplayed in blue.

Y ou aso can choose both [Synthe.] and [Source].

Note that the partial-waveform display areais not updated by this operation alone. After
selecting or deselecting [Synthe.] or [Source], click on the [Redraw] or [Show] button or scroll
the partial-waveform display areato redisplay the waveform.

Controlsfor sourcevoice

Cpen

Speak.

Lizten

Time

F3

;
|5
HE

¥ [ Eilter

[Open] button
Loads a 16-bit PCM file.
Thewaveform of theloaded voice datais displayed in the waveform display area.

[Speak] button
Outputs the source voice datato the speaker viaasound card.

[Listen] button
Enters voice datafrom amicrophone.
The waveform of the entered voice datais displayed in the waveform display area.

[Time]

When entering voice datafrom amicrophone, set the input time here in units of seconds.
Theinput time can be set in the range of 1 to 60 seconds. When this set time has elapsed after
the[Listen] button is clicked, the voice input stops. The voice input cannot be stopped before
the set time has el apsed.

[Gain]
When entering voice datafrom amicrophone, set theinput level here.

[+] button, [-] button

Increments ([+] button) or decrements ([-] button) the amplitude of the input datawaveform in
steps of 1/8. Thewaveforms displayed in the full-and partial-waveform display areas are
updated when you click on these buttons. The sound volume during playback also changes.

[Filter] check box
Turnson or off the filter function that cuts noise when entering voice from amicrophone.
In the current version, however, it is set to on and you cannot chooseto turn it off.
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DFIEI"I.":".DF' [OpenADP] button

AI Loads an ADPCM-compressed voice file. Always be sure to choose an ADPCM voice file that
has been generated by "adpcmprs.exe”.
The waveform of the loaded voice datais displayed in the waveform display area.
When an ADPCM fileisloaded, the expanded waveform is displayed in the waveform display
area, and the waveform to be displayed in the partial-waveform display area cannot be selected.
In the [Wave] check box, you only can choose [Synthe.].

Controlsfor compression

Syntheﬁpkl [SyntheSpk] button
Compresses the source voice according to the parameters set and outputs the result from a

speaker.

Note that the compressed datawaveform in the partial-waveform display areaisnot updated
by this operation alone. Click on the[Redraw] or [Show] button or scroll thepartia-waveform
display areato redisplay the waveform.

S avFPChd | [SavPCM] button

Saves the compressed datato a 16-bit PCM file.

Lompressian 13tio. [ Compr ession ratio] combo box

Used to choose an ADPCM compression ratio. Here, one of the following compression ratios
F can be selected:

' 16 kbps

24 kbps (default)

32 kbps

40 kbps

Moise Emu [Noise EM U] combo box

Mormal = I The default selection of this combo box is"Normal", which processes the unconverted 8-
kHz-sampling source voice data.
Choices"8hit", "Light", and "Heavy" are provided to produce sound quality approximately
equa tothat of the EOC33 chip by emulating the 8-bit D/A converter output from the EOC33
chip.

If you choose "8bit", 10-bit datais converted into 8-bit form before being output.

If you choose"Light" or "Heavy", the quantization noisein D/A converter output from the
EOC33 chip isemulated. Asaresult, high tones are enhanced when sound is output. "Light"
and "Heavy" respectively reduce or increase this effect. Note that these functions require a
large amount of memory.

Basic operation procedure

1. Using the[Open] button, enter the 16-bit PCM file (.pcm) to be compressed.
For microphone input, set the recording time (seconds) in [Time] and theinput level in[Gain] andclick on
the[Listen] button to enter voice datafrom amicrophone.
The entered voice data can be reproduced using the [ Speak] button.

2. Choosethe desired compression ratio from the [Compression ratio] combo box.
3. Usethe[SyntheSpk] button to reproduce the compressed voice data.
4. Thecompressed voice data can be saved using the [SavPCM] button.
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4.3.4 vsxparam.exe

Thistool is used to evaluate V SX-compressed voice data after entering voice datafrom a 16-bit PCM fileor a
microphone.

It can reproduce the original data and the compressed voice data, allowing you tochange thecompression ratio while
listening. The compressed voice data can be saved to a 16-bit PCM filefor use as voice ROM databy "pcm2s.exe’.

Starting and quitting
@ Double-click on the "vsxparam.exe" icon to start thetool.

To quit "vsxparam.exe", click on the[Closeg] button at the upper right corner of the [V SXParam]

WEHPAAM. %8 \window.

Windows and the function of each part

[V SXParam] window
When "vsxparam.exe" starts up, the [V SXParam] window appears. To perform any operation from this
window, click on the appropriate control button using the mouse.
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Controlsfor waveform display

Upper
window:

Lower
window:

R edraw

Show

Wave
v Source
¥ Syrithe.

Full-waveform display area
Displays the full waveform of the source voice dataloaded from afile or entered from a
microphone.

Partial-waveform display area

Displays a partial-waveform of the source voice dataor compressed voice data. Usethe[ Wave]
check box to chooseto display one or both of the source and compressed waveforms.

The source voice waveform is displayed in black and the compressed datais displayed in blue.
The waveforms displayed in thiswindow can be scrolled using the scroll bar located above the
window.

[Redraw] button
Redraws the waveformsin both waveform display areas.

[Show] button
Redraws the waveform in the partial-waveform display area.

[Wave] check box

Used to choose the waveform to be displayed in the partial-waveform display area.

If you choose [Source], the source voice waveform isdisplayed in black.

If you choose [Synthe.], the compressed datawaveform isdisplayed in blue.

Y ou also can choose both [Synthe.] and [Source].

Note that the partial-waveform display areais not updated by this operation alone. After
selecting or deselecting [Synthe.] or [Source], click on the [Redraw] or [Show] button or scroll
the partial-waveform display areato redisplay the waveform.

Controlsfor sourcevoice

COpen

Speak.

Lizten

Tirne

F3

5 ain

|

:
HE

& Eifter

[Open] button
Loadsa 16-hit PCM file.
The waveform of the loaded voice datais displayed in the waveform display area.

[Speak] button
Outputs the source voice datato the speaker viaasound card.

[Listen] button
Enters voice datafrom amicrophone.
The waveform of the entered voice datais displayed in the waveform display area.

[Time]

When entering voice datafrom amicrophone, set the input timein units of seconds here.
Theinput time can be set in the range of 1 to 60 seconds. When this set time has elapsed after
the [Listen] button is clicked, the voice input stops. The voice input cannot be stopped before
the set time has elapsed.

[Gain]
When entering voice datafrom amicrophone, set the input level here.

[+] button, [-] button

Increments ([+] button) or decrements ([-] button) the amplitude of the input datawaveform in
steps of 1/8. Thewaveformsdisplayed in the full-and partial-waveform display areas are
updated when you click on these buttons. The sound volume during playback also changes.

[Filter] check box
Turnson or off thefilter function that cuts noise when entering voice from amicrophone.
In the current version, however, it is set to on and you cannot chooseto turn it off.
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OpentSe |

[OpenVSX] button

Loads aV SX-compressed voice file. Always be sureto choose aVSX voice file that hasbeen
generated by "vsxcmprs.exe'.

The waveform of theloaded voice datais displayed in the waveform display area.

When aV SX voice fileisloaded, the expanded waveform is displayed in the waveform display
area, and the waveform to be displayed in the partial-waveform display area cannot be selected.
In the [Wave] check box, you only can choose [Synthe.].

Controlsfor compression

SyntheS pkl

SavPCH

H

Compress

24kbp: = I

1ELbps [«

I2kbps
A0kbps

Time Crprs
I:-:1 0 'I

Silent thresh

15

[SyntheSpk] button

Compresses the source voice data according to the parameters set and outputstheresultfroma
speaker.

Note that the compressed datawaveform in the partial-waveform display areais not updated
by this operation alone. Click on the[Redraw] or [Show] button or scroll thepartial-waveform
display areato redisplay the waveform.

[SavPCM] button
Saves the compressed datato a 16-bit PCM file.

[Compress] combo box

Used to choose an ADPCM -compatible compression ratio.
Here, one of the following compression ratios can be selected:
16 kbps

24 kbps (default)

32 kbps

40 kbps

[Time Cmprs] combo box

Used to choose acompression ratio in the timebase direction.
Here, one of the following compression ratios can be selected:
x1.0 (same as the source voice; default)

x2.0 (same effect as recording at 2 times normal speed)

x3.0 (same effect as recording at 3 times normal speed)

x4.0 (same effect as recording at 4 times normal speed)

[Speed] combo box

Chooses the speed of speech.

Here, one of the following speeds can be selected:

x1.0 (same as the source voice; default)*

x1.5 (speed converted to 1.5 times that of source voice)*
x2.0 (speed converted to 2 times that of source voice)*
x3.0 (speed converted to 3 times that of source voice)
x4.0 (speed converted to 4 times that of source voice)
x6.0 (speed converted to 6 times that of sourcevoice)
x8.0 (speed converted to 8 times that of source voice)
x16.0 (speed converted to 16 times that of source voice)
x1/1.5 (speed converted to 1/1.5 times that of source voice)*
x1/2.0 (speed converted to 1/2 times that of source voice)

Note: Conversion on the EOC33 chip is subject to limitations on the parameters that
can be selected. (Seiko Epson recommends using only the parameters
marked by 0)

[Silent thresh] edit box

To further compress silent parts of voice data, set the threshold level at whichiit isjudged that
thereis no sound. The greater the value of thisthreshold, the higher the compression ratio, but
the lower the sound quality. Normally, set thisthreshold in the range of 0 to 50.
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[bps] text box
Shows average voice data rates after compression/expansion.

[# of data] text box
Shows the number of dataloaded from the source datain units of short size.

[# of silent] text box
Shows the number of datajudged to be silent when any value other than 0 was set in[Silent
thresh].

[Noise EM U] combo box

The default selection of this combo box is"Normal", which processes the unconverted 8-
kHz-sampling source voice data.

Choices"8bit", "Light", and "Heavy" are provided to produce sound quality approximately
equal tothat of the EOC33 chip by emulating the 8-bit D/A converter output from the EOC33
chip.

If you choose " 8hit", 10-bit datais converted into 8-bit form before being output.

If you choose"Light" or "Heavy", the quantization noisein D/A converter output from the
EOC33 chip isemulated. Asaresult, high tones are enhanced when sound is output. "Light"
and "Heavy" respectively reduce or increase this effect.

Note that these functions require alarge amount of memory.

Basic operation procedure

1. Using the[Open] button, enter the 16-bit PCM file (.pcm) to be compressed.
For microphoneinput, set the recording time (seconds) in [Time] and theinput level in [Gain] andclick on
the[Listen] button to enter voice datafrom amicrophone.
The entered voice data can be reproduced using the [ Speak] button.

2. Choose compression parameters and playback speed from the corresponding boxes: [Compress], [Time
cmprs), [Silent Thresh], and [Speed].

3. Usethe[SyntheSpk] button to reproduce the compressed voice data.
4. Thecompressed voice data can be saved using the [SavPCM] button.
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4.35 vscparam.exe

Thistool is used to evaluate the talking speed and tone pitch conversions by V SC after entering voice datafrom a
16-bit PCM file or amicrophone.

It can reproduce the original data and the compressed voice data, allowing you to change the talking speed and tone
pitch while listening. The converted voice data can be saved to a 16-bit PCM filefor use as voice ROM data by
"pcm2s.exe’.

Starting and quitting
% Double-click on the "vscparam.exe" icon to start the tool.
To quit "vscparam.exe”, click on the [Close] button at the upper right corner of the [V SCParam]
WECparam.ex*e  \window.
Windows and the function of each part

[VSCParam] window
When "vscparam.exe" starts up, the [V SCParam] window appears. To perform any operation from this
window, click on the appropriate control button using the mouse.
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Controls for waveform display

Upper
window:

Lower
window:

R edraw

Show

Wave
v Source

Full-waveform display area
Displays the full waveform of the source voice dataloaded from afile or entered from a
microphone.

Partial-waveform display area

Displays the waveform of the source voice dataloaded from afileor entered from amicrophone
after enlarging it aong the time base.

The waveform in thiswindow can be scrolled using the scroll bar located above the window.

[Redraw] button
Redraws the waveformsin both waveform display areas.

[Show] button
Redraws the waveform in the partial-waveform display area.

[Wave] check box

Used to turn the partial-waveform display areaon or off.

If you choose [Source], the source voice waveform isdisplayed in black.

Note that the partial-waveform display areais not updated by this operation alone. After
selecting or deselecting [Source], click on the [Redraw] or [Show] button or scroll the partial-
waveform display areato redisplay the waveform.

Controlsfor sourcevoice

COpen

Speak.

Lizter

Tirme

F3

¥ [ Eiter

[Open] button
Loadsa 16-hit PCM file. Thewaveform of the loaded voice datais displayed in the waveform
display area.

[Speak] button
Outputs the source voice datato the speaker viaasound card.

[Listen] button
Enters voice datafrom amicrophone.
The waveform of the entered voice datais displayed in the waveform display area.

[Time]

When entering voice datafrom amicrophone, set the input time in units of seconds here.
Theinput time can be set in the range of 1 to 60 seconds. When this set time has elapsed after
the [Listen] button is clicked, the voice input stops. The voice input cannot be stopped before
the set time has el apsed.

[Gain]
When entering voice datafrom amicrophone, set the input level here.

[+] button, [-] button

Increments ([+] button) or decrements ([-] button) the amplitude of theinput datawaveform in
steps of 1/8. Thewaveforms displayedin the full-and partial-waveform display areas are
updated when you click on these buttons.

The sound volume during playback also changes.

[Filter] check box
Turnson or off thefilter function that cuts noise when entering voice from amicrophone.
In the current version, however, it is set to on and you cannot choose to turn it off.
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Controlsfor talking speed/tone pitch adjustments

SyntheSpk

SavPCH

[SyntheSpk] button

Converts the source voice according to the talking speed and tone pitch that have been setand
outputs the result from a speaker.

[SavPCM] button
Savesthe VSC-converted datato a 16-bit PCM file.

Speed [Only pitch «1.0 [Speed] combo box

%1

|| Chooses the speed of speech. Here, one of the following speeds can be selected:
x1.0 (same as the source voice; default)
x1.5 (speed converted to 1.5 times that of source voice)
x2.0 (speed converted to 2 times that of source voice)
x1/1.5 (speed converted to 1/1.5 times that of source voice)
x1/2.0 (speed converted to 1/2 times that of source voice)

Fitch [Only zpeed x1.0) [PI tCh] combo box

«1.0 A

Used to set the parameter according to which the tone pitch is converted. One of thefollowing
parameters can be selected:

x1.0 (same as the source voice; default)

x1.5 (pitch converted to 1.5 times that of source voice)

x2.0 (pitch converted to 2 times that of source voice)

x1/1.5 (pitch converted to 1/1.5 times that of source voice)

x1/2.0 (pitch converted to 1/2 times that of source voice)

Note: If any value other than "x1.0" is selected for [Speed], [Pitch] is automatically
reset to "x1.0".

INorma| vl [Noise] combo box

:Normal
abit

Light
Heav

The default selection of thiscombo box is"Normal”, which processes the unconverted 8-
kHz-sampling source voice data.

Choices"8hit", "Light", and "Heavy" are provided to produce sound quality approximately
equal to that of the EOC33 chip by emulating the 8-bit D/A converter output from the EOC33
chip.

If you choose "8bit", 10-bit datais converted into 8-bit form before being output.

If you choose "Light" or "Heavy", the quantization noisein D/A converter output from the
EOC33 chip isemulated. Asaresult, high tones are enhanced when sound is output. "Light"
and "Heavy" respectively reduce or increase this effect. Note that these functions require a
large amount of memory.
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Basic operation procedure

1. Using the[Open] button, enter the 16-bit PCM file (.pcm) in which you are going to convert the talking
speed and/or tone pitch.
For microphone input, set the recording time (seconds) in[Time] and the input level in [Gain] andclick on
the[Listen] button to enter voice datafrom amicrophone.
The entered voice can be reproduced using the [ Speak] button.

2. Choosethe desired speed or pitch from the [Speed] or [Pitch and Speed] combo box.
3. Usethe[SyntheSpk] button to reproduce the speed/pitch-converted voice.
4. The converted voice data can be saved to a 16-bit PCM file using the [SavPCM] button.
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4.4 VOX Parameters

TheVOX parameter file (.vpm) isabinary file that contains arecord of various settings required for VOX2
expansion and VOX compression/expansion, and is used for voice data compression by "vox2cmp.exe' and
"voxcmprs.exe'.

Also, thisfileis used for VOX2 expansion and VOX compression/expansion on the EOC33 chip. In thiscase, the
necessary parameter file must be converted into an assembly resource file by "bin2s.exe" and linked to the user
program beforeit can be used.

TheVOX parameter file is created by "vox2parm.exe' or "boxparam.exe". The"voxtool\param\" directory includes
parameter files that have had various settings already input, so you can use them unchanged or by correcting them
after loading into "vox2parm.ex€" or "voxparam.exe".

4.4.1 Function of Each VOX Parameter

VOX parameters must be set in the "vox2parm.exe’ or "voxparam.exe" window.
Height ‘width Depth ‘weight [~ Pre [ Mid ¥ Post W NS Filker

] ol e o | e | e

Level-2 WH Level3 |n_3 [7713 Save UPMI

When aVVOX parameter is changed, the sound quality and compression ratio change.
The content of each parameter is explained below.

Depth
This parameter affects the sound quality and compression ratio more than any other parameter.
When the value of Depth increases, although the sound quality does not deteriorate, the amount of created data
increases significantly and the compression ratio drops. In VOX compression, when the value of Depth
increments by 1, the amount of datais nearly doubled and the sound quality improves by onerank. In VOX2
compression, the amount of dataincreasesin proportion to the value of Depth.
Choose the desired value of Depth with respect to the compression ratio.

For VOX

Depth = 4 when compression ratio = 16 kbps or more
Depth = 3 when compression ratio = 7 to 16 kbps
Depth = 2 when compression ratio = 3 to 7 kbps
Depth = 1 when compression ratio = 3 kbpsor less

Note: Although in "voxparam.exe" Depth can be selected in the range of 1 to 4, set Depth in the range of
1 to 3 if you are going to perform real-time compression on the EOC33 chip. If used for expansion
only, Depth can also be set to 4.

For VOX2

Depth = 4 when compression ratio = 10 to 20 kbps
Depth = 3 when compression ratio = 8 to 15 kbps
Depth = 2 when compression ratio = 4 to 8 kbps

Note: In "vox2parm.exe" you cannot choose 1 for Depth.

Width
This parameter affects the sound quality and compression ratio more than any other parameter apart from
Depth.

Asthe value of Width increases, so does the compression ratio. However, the number of processing steps per
unit time decreasesand the sound quality deteriorates accordingly. Normally, when the value of Width doubles,
processing becomes twice as rough and the amount of datais nearly halved.

Since compression ratio changes due to small changesin width finely, adjust the compression ratio using
Width after setting Depth. If the compression ratio cannot be fully adjusted using Width, reset Depth. Width
can be setintherangeof 4to 8.

70 EPSON EOC33 FAMILY
VOX33 MIDDLEWARE MANUAL



4 VOX33 TOOL REFERENCE

Height
Normally set this parameter to 10 (= default). Do not set avalue greater than 10. When the value of Height is
reduced, the compression ratio increases at arate of approximately 1%. The compression ratio changes more
rapidly (at arate of about 2 to 3%) if Height =7 to 8.
Note that for extremely high tones, the sound quality may increase if the value of Height is7 rather than 10. For
low-pitched sounds (male voice), the sound quality does not deteriorate significantly if the value of Height is
reduced.

Weight
Normally set this parameter to 100 (= default).

Post
This parameter is used to reduce noise at high frequencies with alow-passfilter when using ahigh
compression ratio. The value for Post can be set intherange of 1 to 99. The smaller the value, the greater the
effect. However, the clarity of sound deteriorates accordingly.
This parameter has no effect on the compression ratio. By default, this parameter isturned on.

Mid
This parameter enables smooth transitions between processing steps. Use this parameter to reduce mechanical
noise when using ahigh compression ratio.
Thevalue for Mid can be set intherange of 1 to 99. The smaller the value, the greater the effect.

However, the clarity of sound deteriorates accordingly.
This parameter has no effect on the compression ratio. By default, this parameter isturned off.

Pre
This parameter emphasizes rapidly rising voices. When pronunciations of S-based vowel sounds are obscured
by Mid and Post when Depth = 2 or so, use this parameter to increase the clarity of pronunciation.
Thevalue for Pre can be set intherange of 1 to 99. The smaller the value, the greater the effect.
This parameter affects the compression ratio. When Preisturned on, the amount of data decreases by
approximately 10%. By default, this parameter isturned off.

Standard ranges of settings for Pre, Mid, and Post are shown below.

Depth = 4: Pre = Off, Mid = Off to 75, Post = Off

Depth = 3: Pre = Off, Mid = 75, Post =75

Depth = 2: Pre = Off, Mid = 75, Post = 75 (Set Preto 75 to improve the clarity of S-based vowel sounds.)
Depth = 1: Pre = Off, Mid = 75, Post = 75 to 50 (Set Preto 75 to improve the clarity of S-based vowel
sounds.)

NS Filter
Thisfilter reduces noise at high frequencies by shifting the noise component in the high frequency region to
the mid-frequency region. Thismay result in increased clarity of the compressed voice. Determine whether
the clarity isincreased or not by listening. When applying thisfiltering, turn Midoff. Seiko Epson recommends
turning Post off too, or setting it to a value between 50 and 75.
This parameter has no effect on the compression ratio. By default, this parameter isturned on.

Level-2
Normally set this parameter to 100 (= default). The smaller thisvalue, the higher the compression ratio, but
therate of increase isonly afew percent. Asthe value of this parameter decreases, so does the sound quality.

Level-3
Normally set this parameter to O (= default). This parameter controls the threshold at which sound parts of
voice dataare discriminated from silent parts. The greater this value, the higher the compression ratio, but the
speech becomes increasingly truncated towards the end. Although this truncation effect isweakened by
lowering Level-3, the compression ratio also drops by about 10 to 20%. In VOX compression, |ow-power
parts of voice datamay be inadvertently treated as silent parts. To avoid this problem, lowering Level-3 may
prove effective.
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4.4.2 VOX Parameter Samples

The "voxtool\param\" directory contains sample VOX parameter files.

Load one of these sample files into "vox2parm.exe" or "voxparam.exe" and useit as atemplate for compression

evaluation.

Note that all VOX parameters have been set for usein the voice sample file" se.pcm" storedinthe" voxtool\sampl e\"
directory. When these parameters are applied directly to the voice dataused in your applicationsystem,theintended
effect may not be obtained. Therefore, correct them as necessary. When you have corrected parameters, save them

under another name using the [SavPCM] button.

The table below shows how VOX parameters in each sample file are set. All parameters not shown herearesettothe
default values. The compression ratios shown here arefor "se.pcm”. Use them for reference purposes only.

Table 4.4.1 Setup Contents of Sam

le VOX Parameter Files (Cvpm)

File name Depth Widht Pre Mid Post Approx. compression rate
d4w4N.vpm 4 4 Off Off 75 20.9 kbps
d4w7N.vpm 4 7 Off Off 75 12.4 kbps
d3w7N.vpm 3 7 Off Off 75 8.9 kbps
d2w5N.vpm 2 5 Off Off 75 6.3 kbps
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5 VOX33Library Reference

This section describes the precautions to be observed when using VOX33 library functions and explains each
function in detail.

5.1 Outline of VOX33 Library

Functional outline
TheVOX33 library consists of aset of voice-processing functions in srf33 library format, and is used by
linking it to the target program. By calling up the necessary functions from the target program, the following
functions can be executed inreal time:
« VSX data compression/recording and expansion/playback functions
«VOX data compression/recording and expansion/playback functions
* VOX2 data expansion/playback function
* ADPCM data compression/recording and expansion/playback functions
« PCM datarecording and playback functions
* PCM, VOX, and VOX2 dataVVSC conversion (talking speed/tone pitch conversion) and playback functions

* TheVSX, VOX, VOX2, and VSC conversions are Seiko Epson’s origina voice processing technologies.

Note: VOX data can be both recorded and reproduced. VOX2 surpasses VOX in sound quality, but is a
playback-only format. Because VOX and VOX2 formats are not compatible, data compressed in
one format cannot be reproduced by expanding it in the other format. When writing data in either
format to the chip for playback-only purposes, Seiko Epson recommends using VOX2.

This software package also contains the C source of thetop-level VOX33 library functions and the assembly
source, which can be used for initialization purposes. These sources can be used by copying them, in whole or
part, into the target program.

This set of functions helpsyou to easily implement voice-processing functions in your application system.

Program structure
The structure of avoiceapplication program is shown in Figure 5.1.1.

User target program
(user original specification)

. VOX, VOX2, VSX, ADPCM, and PCM
VOX33 library top-level source voice data assembler source

(corrected by user as necessary) (created by VOX33 tool)

VOX33 library functions
(used after linking)

Hardware
(A/D, D/A, 16-bit programmable timer)

Figure 5.1.1 Program Structure
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VOX33 library structure
TheVOX33 library and all related files are provided inthe "voxlib" folder (directory). The contents of the
"voxlib" folder arelisted below.

voxlib\ ... VOX33 library-related directory
readme.txt VOX33 library supplementary explanation, etc. (in English)
readmeja.txt VOX33 library supplementary explanation, etc. (in Japanese)
libv ... VOX33 library for EOC33A 104 directory

vox.lib VOX33 library for EOC33A104
sl104.lib Voice input/output library for EOC33A 104 (D/A version)
vox33asm.o, vox2asm.o, mesa.o, cpclrdat.o, fadpcml6.o, fadpecm?24.0,
fadpecm32.0, fadpcm40.0
Objects retrieved from vox.lib to accel erate operation
lib208\ ... VOX33 library for EOC33208 directory
vox208.lib  VOX33 library for EOC33208
51208.lib Voice input/output library for EOC33208 (PWM version)
vOx33asm.o, vox2asm.o, mesa.o, cpclrdat.o, fadpeml6.0, fadpcm24.0,
fadpcm32.0, fadpcm40.0
Objects retrieved from vox208.1ib to accel erate operation
include\ ... VOX33 library function header file directory
voxcomn.h  Library common header file
adpcm.h ADPCM header file

vsx.h VSX header file
vox.h VOX compression/expansion function header file
vsc.h Talking speed/tone pitch conversion header file

packpcm.h  Packed PCM header file
speak.h Output function header file

listen.h Input function header file
Iksym.h Linker symbol header file
sl L Library source directory

voxcomn.c  Library common functions
slutil.c SPEAK and LISTEN utility functions
vsxtop.c V SX top-level functions
adptop.c ADPCM top-level functions
voxtop.c VOX top-level functions
vox2top.c  VOX2top-level functions
ppctop.c PCM top-level functions

hardsrc\ ... Hardware dependent source directory
Listen.s Listen.o source (EOC33A104)
LisAD.s LisAD.o source (EOC33A104)
Speak.s Speak.o source EOC33A104)
SpkDA.s  SpkDA.o source (EOC33A104)
Lis208.s Lis208.0 source (EOC33208)
Lis208AD.s Lis208AD.o source (E0C33208)
Spk208.s  Spk208.0 source (EOC33208)
Spk208PW.s Spk208PW .0 source (E0C33208)
slintr.def
(Use these sources as references when you want to modify timer A/D or D/A
channels and ports.)

sample\ ... DMT33004 sample program directory

smpl208\ ..... DMT33005 sample program directory

(For details on the configuration of sample programs and how to use them, refer
to "readme.txt "or "readmeja.txt” in "voxlib".)

* The structures of top-level functions and library functions are described later.
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5.2 Hardware Resources and Initialization

Note: If you want to use other channels or ports for the playback/recording hardware resources

described below, modify the relevant sources in the "hardsrc\" directory. Use the modified sources

by linking them directly to, not by copying them into, the user program. For details on each

hardware resource, refer to the Technical Manual for the model used in your application system.

Hardware resources used the by the VOX33 library (vox.lib) for the EOC33A104

TheVOX33 library for the EOC33A 104 uses theinternal hardware resources listed below. Therefore, these

resources cannot be utilized by the user target program.

Har dwar e resour ces used for voice reproduction (Speak)

« D/A converter (channel 0) and all control registers associated with it

» K53 port and all control registers associated with it

« 16-bit programmable timer (timer 5) and all control registers associated with it

* 16-bit programmable timer (timer 5-1) underflow interrupt
Make sure the SpkintrQ() function is set in the underflow interrupt vector address of the 16-bit
programmable timer (timer 5-1). Theinterrupt level is set to 4 by the SpkOpen() function.

Example: .word SpkintrO ; Vector No. 50 (16-bit tinmer #5-1 underfl ow)

Hardwar e resour ces used for voice recording (Listen)

< A/D converter (channel 0) and all control registers associated with it

« K60 port and all control registers associated with it

« 16-bit programmable timer (timer 0) and all control registers associated with it
« A/D conversion-completed interrupt

Make suretheLisintrO( ) functionisset inthe A/D conversion-completed interrupt vector address. The

interrupt level isset to 4 by the LisOpen( ) function.
Example: .word LislntrO ; Vector No.64 (ADC)

Operating clock

TheVOX33 library assumesthat the high-speed (OSC3) clock frequency used for the EOC33A104 is20 MHz

(typ.).
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Hardware resources used by the VOX33 library (vox208.lib) for the EOC33208
The VOX33 library for the EOC33208 uses the internal hardware resources listed below. Therefore, these
resources cannot be utilized by the user target program.

Har dwar e resour ces used for voice reproduction (Speak)
* 16-bit programmable timer (timer 1) and all control registers associated with it (used for PWM output)
» P23 port and al control registers associated with it
* 16-bit programmable timer (timer 5) and all control registers associated with it
* 16-bit programmable timer (timer 5) compare B interrupt
Make sure the SpkintrO() function is set in the compare B interrupt vector addressfor the 16-bit
programmable timer (timer 5). Theinterrupt | evel is set to 4 by the SpkOpen() function.
Example: .word SpkintrO ; Vector No. 50 (16-bit timer #5 conpare B)

Hardwar e resour ces used for voice recording (Listen)

» A/D converter (channel 0) and al control registers associated with it

» K60 port and al control registers associated with it

* 16-bit programmable timer (timer 0) and all control registers associated with it

» A/D conversion-completed interrupt
Make surethe LisIntrQ( ) function is set in the A/D conversion-completed interrupt vector address. The
interrupt level isset to 4 by the LisOpen( ) function.
Example: .word LislntrO ; Vector No.64 (ADC)

Operating clock
The VOX33 library assumesthat the high-speed (OSC3) clock frequency used for the EOC33208 is 20 MHz
(typ.), and that PLL isin x2 mode.

Memory
The memory requirements for real-time voice processing are as follows:
» Make sure all of the BSS sections used by the VOX33 library are mapped into theinternal RAM.
» Besureto usetheinternal RAM for the stack.
» When mapping VOX33 library program codeinto an external memory area, make surethis areais accessed
in 2 wait cycles or less, if possible. Also, be sureto useamemory area 16 bitswide for thisexternal area.
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Thetop-level functions are C sourcesthat are provided to realize each required capability easily. They are
implemented using VOX33 library functions. Table 5.3.1 below lists the functions in each source.

Table 5.3.1 Top-Level Functions

Source file

Function name

Description

vsxtop.c
(VSX processing)

unsigned char *vsxSpeak()

Expands, speed-converts, and reproduces VSX data

unsigned char *vsxListen()

Compresses and records VSX data

void vsxTopDecode()

Call-back function for reproducing

void vsxTopEncode( )

Call-back function for recording

void vsxTopEncodeEnd()

Call-back function for completion of recording

adptop.c
(ADPCM processing)

unsigned char *adpcmSpeak( )

Expands and reproduces ADPCM data

unsigned char *adpcmListen()

Compresses and records ADPCM data

void adpTopDecode( )

Call-back function for reproducing

void adpTopEncode()

Call-back function for recording

void adpTopEncodeEnd()

Call-back function for completion of recording

(VOX processing)

vox2top.c unsigned char *vox2Speak() Expands, VSC-converts, and reproduces VOX2 data
(VOX2 processing) void vox2TopDecode() Call-back function for reproducing
voxtop.c unsigned char *voxSpeak() Expands, VSC-converts, and reproduces VOX data

unsigned char *voxListen()

Compresses and records VOX data

void voxTopDecode( )

Call-back function for reproducing

void voxTopEncode()

Call-back function for recording

void voxTopEncodeEnd()

Call-back function for completion of recording

ppctop.c
(PCM processing)

unsigned char *ppc2Speak()

VSC-converts and reproduces PCM data

unsigned char ppcListen()

Records PCM data

void ppcTopDecode()

Call-back function for reproducing

void ppcTopEncode( )

Call-back function for recording

void ppcTopEncodeEnd()

Call-back function for completion of recording

voxcomn.c
(Common functions)

void voxCodecpy()

Copies code section

void adpcmCodecpy()

Copies ADPCM code section

slutil.c
(Input/output data
conversion)

void setSpeakVolume()

Sets output volume

void sIPcm2Spk()

Converts output data

void slLis2Pcm()

Converts input data

These functions can be used by copying the sources of the necessary functions from theabovefilesand pastingthem
into the user program source. At thistime, be sureto copy parts defined by external variables from the source files

along with said functions.
When using the source files directly by linking them to the user program, obtain the header file stored in the
"include\" directory and include it in the user program.

Note: The VOX33 library functions use the CPU’s R8 register. Therefore, when linking the VOX33 library,
including the top-level functions to the user program, you cannot use the -gp option (optimization
using global pointer/R8) of the instruction extender ext33.
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5.3.1 Compile Options
When compiling the top-level function source files, the following compile options can be specified. Define the
names of your desired options when compiling (using the -D option of gcc33).

HIGH_PASS_FILTER
Recording (Listen) functions alow theinput voice datato be fed through a high-pass filter. To use thisfilter,
define HIGH_PASS_FILTER when compiling.
Normally, Seiko Epson recommends using the high-pass filter.

IRAM_CACHE
To run the program at high speed by mappingit into the internal RAM, defineIRAM_CACHE when compiling.
In this case, you also need to define the necessary commandsin the linker command file. For details, refer to
Section 5.5, " Techniques for Speeding Up Operation".

NO_VSC
This option eliminates the V SC function, in order to increase the processing speed and reduce the amount of

memory used. Thisoption is effective when compiling "voxtop.c', "vox2top.c", and " ppctop.c".

ADPCM
To usethe ADPCM or VSX function, specify this option when compiling "voxcomn.c".

SPK_8BIT
Specify this option when using an 8-bit D/A converter to output voice data.

CLOCK40
Specify thisoption for 10-bit PWM output on the EOC33208. This type of output requiresthat the PLL be
placed in x2 mode.

In al sample programs, the compile options are defined asshown below.

Sample programs for DM T33004 (EOC33A104)
*HIGH_PASS FILTER Defined

*IRAM_CACHE Defined

*NO_VSC Undefined

« ADPCM Defined only in ADPCM and VSX sample programs
* SPK_8BIT Defined

» CLOCK40 Undefined

Sample programs for DM T33005 (E0C33208)
*HIGH_PASS FILTER Defined

*IRAM_CACHE Defined
*NO_VSC Undefined
« ADPCM Defined only in ADPCM and VSX sample programs
* SPK_8BIT Undefined
* CLOCK40 Defined
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5.32 External Variables

When using the top-level functions by copying each one into the user program individually, be sureto also copy the
external variable definitions given at the beginning of each source file. These external variables are also required
when calling up library functions directly without using the top-level functions.

Note: These external variables always need to be mapped into the internal RAM because they greatly
affect the processing speed.

The main external variables are outlined below.

short SplisBuf[SPLIS_BUF_SIZE];
Thisbuffer storesthe input/output data used by library functions. Although the buffer size varies with the
function used, do not change it to any value other than that defined in the source.

short SpkDecBuf[PACKET_SIZE];
Thisbuffer storesthe PCM data derived from decoding of compressed data. Do not change the buffer sizeto

any value other than that defined in the source.

Slparam SIParam;
Thisisthe data conversion parameter used for input/output devices.
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5.3.3 Data Structure
The following shows the data structure in each compression format.

ADPCM data
«— ADPCM header (10 bytes) ——»
| FILE_ID | size | offset | format | ADPCM code |

1 byte 4 bytes 4 bytes 1 byte < offset(bytes) »«—— size(bytes) —

A
FILE_ID: File ID (0x41 ="A") T
size: Size of ADPCM code in bytes
offset: Offset from header to ADPCM code
format: ADPCM compression ratio (16k = 1, 24k = 2, 32k = 4, 40k = 8)

Note: Fordata exchanged with a PC, set offsetto 0 so that the code follows immediately after the header.

Packed PCM data
Packed PCM header (9 bytes)

FILE_ID | size | offset | | PPC code |
1 byte 4 bytes 4 bytes < offset(bytes) —»«—— size(bytes) ——

FILE_ID: File ID (0x50 ='P") T T

size: Size of PPC code in bytes J

offset: Offset from header to PPC code

Note: Fordata exchanged with a PC, set offsetto 0 so that the code follows immediately after the header.

VOX, VOX2 data
VOX header (10 bytes)

FILE_ID & header VOX code | EOF=0 |
1 byte
VSX data
VSX header (2 bytes)
+—>
| FILE_ID | format | VSX code | EOF =0 |
1 byte 1 byte 1 byte

FILE_ID: File ID (0x53 ='S")
format: Compression ratio

5.34 Error Codes Returned by Top-Level Functions
Whether playback or recording executed using the top-level functions has been terminated normally or not can be
determined by checking error codes that are stored in the error variables defined for each function.

Error variables vsxTopError
adpTopError
VvOXTopError
vox2TopError
ppcTopError

Error codes VOX_SUCCESS Terminated normally
VOX_BUF_FULL Specified data storage buffer filled when recording
VSC_ERROR Playback by VSC conversion failed
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5.35 VSX Data Processing Functions (vsxtop.c)

Note: Because VSX data processing uses much CPU power, the program must be run at high speed by
mapping part of it into the internal memory. The object required for internal memory mapping
varies with the compression ratio involved, but is normally one of fadpcm16.0, fadpcm24.0,
fadpcm32.0, or fadpcm40.0. For details, refer to Section 5.5, "Techniques for Speeding Up

Operation".
vsxSpeak()
Function: Expands, speed-converts, and reproduces VSX data
Format: unsi gned char *vsxSpeak(unsi gned char *Src, int Speed);
Arguments: unsi gned char *Src Playback VVSX data pointer

Return values:

Description:

Example:

int Speed  Taking speed

Terminated normall................ SpkParams pointer
Terminated abnormaly .......... 0

After loading V SX-format datafrom Src, this function expands and reproduces it. The talking
speed can bechanged by specifying any valuefor Speed. The values defined in " vsx.h" can beused.
Normally, choose one of the following four:

/* play speed */

#define VSX_SPEED SLOM5 (-1)  Sloweddown by afactor of 1.5

#defi ne VSX_SPEED NORMAL (0) Reproduced at the speed of the original data
#defi ne VSX_SPEED FAST15 (1) Speeded up by afactor of 1.5

#defi ne VSX_SPEED FAST20 (2) Speeded up by afactor of 2

Reproducing the data input by vsxListen( )

unsi gned char *SpkParans, *LisParans, CnpData[8000*3];
Li sParans = vsxLi st en(8000* 3, 8000* 3, CnpDat a,

VSX_TI ME_CMP_10| VSX_COWPRESS_24K, 50) ;

SpkPar ams = vsxSpeak( CnpData, VSX SPEED FAST20);

The VSX datain CmpDatais reproduced at 2 times the normal speed after expansion.

Reproducing the VSX data created by the user

Create the compressed voice assembly source datathat isoutput by the VOX33 tool "bin2s.exe’.
For example, when you create the datalabeled " sev24t1", specify the C source as shown below.
extern unsi gned char sev24tl[];

unsi gned char * SpkPar ans;
SpkPar ans = vsxSpeak(sev24t1l, VSX SPEED NORMAL) ;
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vsxListen()

Function:

Format:

Arguments:

Return values:

Compresses and records voice datain VSX format

unsi gned char *vsxLi sten(int Sanpl es, i nt MaxByt es, unsi gned char *Dst,
unsi gned char format, short silent_|evel);

i nt Sanpl es Maximum number of input samples
(sampling rate x seconds)
i nt MaxByt es Maximum number of written data (bytes)
unsi gned char *Dst Pointer to the beginning of the datawrite buffer
unsi gned char fornat Compression ratio
short silent _|evel Silent threshold
Terminated normally............... LisParams pointer

Terminated abnormally .......... 0

Description:  Thisfunction compresses the input voice datain real time and writes the compressed voice datato
the specified data buffer (Dst).
To specify the fourth argument (format), use logical OR of the " compression rate" and "time
compression rate" defined in "vsx.h".
/* conpression rate */ ADPCM-compatible compression ratio
#defi ne VSX_COWPRESS_ 16K (1) Compressed to 16 kbps equivalent
#defi ne VSX_COWPRESS_ 24K (2) Compressed to 24 kbps equivalent
#defi ne VSX_COVWPRESS_ 32K (4) Compressed to 32 kbps equivalent
#defi ne VSX_COVPRESS 40K ( 8) Compressed to 40 kbps equivalent
/* tinme conmpression rate */ Compression ratio in timebase direction
#define VSX_TI ME_CMP_10 (0x10) Not compressed
#define VSX_TI ME_CMP_20 (0x20) Compressed asin x2 recording
#define VSX_TI ME_CMP_30 (0x30) Compressed asin x3 recording
#define VSX_TI ME_CMP_40 (0x40) Compressed asin x4 recording
The greater the value of thefifth argument (silent_level), the higher the compression ratio, but the
sound quality deteriorates accordingly. Normally, specify thisargument in the range of 0 to 50.
Example: unsi gned char *Li sParans, CnpData[ 8000*3];
Li sParans = vsxLi sten(8000*3, 8000* 3, CnpDat a,
VSX_TI ME_CMP_10| VSX_COWPRESS_24K, 50) ;
Voice dataisinput for about 3 seconds while sampling at 8 kHz. Theinput voice datais
compressed to 24 kbps equivaent and then stored in the buffer CmpData.
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vsxTopDecode()

Function: Call-back function for reproducing

Format: voi d vsxTopDecode(unsi gned char *SpkParans, short *Buffer,
int Length);

Description: Thisfunctioniscalled back from the library when free spaceisavailable in the playback data
queue. It decodes data and adds Buffer to the queue. Enter thisfunction using the SpkOnDone()
function in TopSpeakStart(). (Refer to "vsxtop.c")

vsxTopEncode()

Function: Call-back function for recording

Format: voi d vsxTopEncode(unsi gned char *SpkParans, short *Buffer,
int Length);

Description: Thisfunction is called back from the library when datais stored in the record data buffer. It
encodes the data stored in Buffer and adds Buffer to the queue. Enter thisfunction using the
LisOnDone( ) functionin TopLisStart( ). (Refer to "vsxtop.c")

vsxTopEncodeEnd()
Function: Call-back function for completion of recording
Format: voi d vsxTopEncodeEnd(unsi gned char *Li sParans);

Description: Thisfunction is called back from the library when recording is completed. Enter thisfunction
using the LisOnEmpty() function in TopLisStart( ). (Refer to "vsxtop.c")
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5.3.6 ADPCM Data Processing Functions (adptop.c)

Note: Because ADPCM data processing uses much CPU power, the program must be run at high speed
by mapping part of it into the internal memory. The object required for internal memory mapping
varies with the compression ratio involved, but is normally one of fadpcm16.0, fadpcm24.0,
fadpcm32.0, or fadpcm40.0. For details, refer to Section 5.5, "Techniques for Speeding Up

Operation".
adpcmsSpeak()
Function: Expands and reproduces ADPCM data
Format: unsi gned char *adpcnSpeak(unsi gned char *adpcnDat a) ;
Argument: unsi gned char *adpcnDat a Playback ADPCM data pointer

Return values:

Description:

Example:

Terminated normally............... SpkParams pointer
Terminated abnormally .......... 0

After loading ADPCM format datafrom adpcmData, this function expands and reproduces it.

Reproducing the data input by adpcmListen()

unsi gned char *SpkParans, *Li sPar ans

unsi gned char CnpDat a[ 8000* 3+ADPCM _HEADER Sl ZE] ;

Li sParans = adpcnlLi st en(8000*3, 8000*3, CnpDat a+ADPCM HEADER Sl ZE,
ADPCM 24K, CmpbDat a);

SpkPar ams = adpcnSpeak( CnpDat a) ;
The ADPCM datain CmpData isreproduced after expansion.

Reproducing the PCM data created by the user

Create the compressed voice assembly source datathat is output by the VOX33 tool "bin2s.exe".
For example, when you have created the datalabeled "seal6", specify the C source as shown
below.

extern unsi gned char seal6[];

unsi gned char * SpkPar ans;
SpkPar ans = adpcnBSpeak(sealb);
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adpcmListen()

Function:

Format:

Arguments:

Return values:

Description:

Example:

Compresses and records voice datain ADPCM format

unsi gned char *adpcnli sten(int Sanples, int MuxBytes,
unsi gned char *Dst, unsigned char format, unsigned char *Header);

int Sanpl es Maximum number of input samples
(sampling rate x seconds)
int MaxByt es  Maximum number of written data (bytes)
unsi gned char *Dst Pointer to the beginning of the datawrite buffer
unsi gned char fornmat Compression ratio
unsi gned char *Header Buffer in which to write header information

(10 bytes or more)

Terminated normally............... LisParams pointer
Terminated abnormaly .......... 0

This function compresses the input voi ce dataiin real time and writes the compressed voice datato
aspecified databuffer (Dst). The header information and ADPCM data can be saved separately.

For the fourth argument (format), specify one of the values defined in " adpcm.h”.
#defi ne ADPCM 16K (1) Compressed to 16 kbps equivalent
#defi ne ADPCM 24K (2) Compressed to 24 kbps equivalent
#defi ne ADPCM 32K (4) Compressed to 32 kbps equivalent
#defi ne ADPCM 40K ( 8) Compressed to 40 kbps equivalent

unsi gned char *LisParans, CnpData[ 8000*3+ADPCM HEADER S| ZE] ;
Li sParans = adpcnLi st en(8000*3, 8000*3, CnpDat a+ADPCM HEADER SI ZE,
ADPCM 24K, CmpbDat a);

Voice dataisinput for about 3 seconds while sampling at 8 kHz. Theinput voice iscompressed to
24 kbps equivalent and then stored in the buffer CmpData.
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adpTopDecode()

Function: Call-back function for reproducing

Format: voi d adpTopDecode(unsi gned char *SpkParans, short *Buffer,
int Length);

Description: Thisfunctioniscalled back from thelibrary when free spaceis available in the playback data
queue. It decodes data and adds Buffer to the queue. Enter thisfunction using the SpkOnDone()
function in TopSpeakStart(). (Refer to " adptop.c")

adpTopEncode()

Function: Call-back function for recording

Format: voi d adpTopEncode(unsi gned char *SpkParans, short *Buffer,
int Length);

Description:  Thisfunctioniscalled back from the library when datais stored in the record data buffer. It
encodes the data stored in Buffer and adds Buffer to the queue. Enter thisfunction using the
LisOnDone( ) functionin TopLisStart( ). (Refer to "adptop.c")

adpTopEncodeEnd()

Function: Call-back function for completion of recording

Format: voi d adpTopEncodeEnd(unsi gned char *Li sParans);

Description: Thisfunction is called back from thelibrary when recording is completed. Enter thisfunction
using the LisOnEmpty() function in TopLisStart( ). (Refer to "adptop.c™)
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5.3.7 VOX2 Data Processing Functions (vox2top.c)

Note: VOX2 data is playback-only and cannot be recorded. VOX format data cannotbe reproduced by this
function.

vox2Speak()

Function: Expands, VV SC-converts, and reproduces VOX2 data

Format: unsi gned char *vox2Speak(unsi gned char *vox2data, int pitch_speed,
int real _tine);

Arguments: unsi gned char *vox2data Playback VOX2 data pointer

int pi tch_speed Tonepitch and talking speed
int real _tinme Real-time parameter
Return values: Terminated normally............... SpkParams pointer

Terminated abnormally .......... 0

Description: After loading V OX2-format compressed datafrom vox2data, this function expands and VSC-
convertsitin real time before outputting. The data created by "bin2s.exe" can be reproduced after
changing the tone pitch and talking speed.

To specify the second argument (pitch_speed) and third argument (real_time), use the following
macros defined in "vsc.h".
VSC_NORMAL  Standard

VSC_SLOMR0 Talking speed twice as slow as standard
VSC _SLOMS5 Talking speed 1.5 times as slow as standard
VSC_FAST15 Talking speed 1.5 times as fast as standard
VSC _FAST20 Taking speed twiceas fast as standard

VSC_LOWR0 Tone pitch twice as low as standard
VSC_LOMLS Tone pitch 1.5 times as low as standard
VSC_HI GH15 Tone pitch 1.5 times as high as standard
VSC_HI GH20 Tone pitch twiceas high as standard

Example: Create the compressed voice assembly source datathat isoutput by the VOX33 tool "bin2s.exe’.
For example, when you have created the data labeled " se37N", specify the C source as shown
below.
extern unsigned char se37[];

unsi gned char *SpkPar ans;
SpkPar ans = vox2Speak(se37N, VSC_SLOA20);

Thedata"se37N" is expanded and V SC-converted (talking speed is halved) before being
reproduced.
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vox2TopDecode()

Function: Call-back function for reproducing

Format: voi d vox2TopDecode(unsi gned char *SpkParans, short *Buffer,
int Length);

Description: Thisfunction iscalled back from thelibrary when free spaceis available in the playback data
queue. It decodes data and adds Buffer to the queue. Enter thisfunction using the SpkOnDone()
function in TopSpeakStart(). (Refer to "vox2top.c™.)
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5.38 VOX Data Processing Functions (voxtop.c)

voxSpeak( )

Function:

Format:

Arguments:

Return values:

Description:

Example:

Note:

Expands, VV SC-converts, and reproduces VOX data

unsi gned char* voxSpeak(unsigned char *voxData, int pitch_speed,
int real _tinme);

unsi gned char *voxData Playback VOX data pointer
i nt pi tch_speed Tonepitch and talking speed
int real _time Real-time parameter
Terminated normally......... SpkParams pointer

Terminated abnormally ...... 0

After loading VOX-format compressed data from voxData, this function expands and V SC-
convertsitinreal timebefore outputting. The data created by "bin2s.exe" or input by voxListen()
can be reproduced after changing the tone pitch and talking speed.

To specify the second argument (pitch_speed) and third argument (real_time), use the following
macros defined in "vsc.h".
VSC_NORMAL  Standard

VSC_SLOW0 Talking speed twice as dlow as standard
VSC_SLOMS5 Taking speed 1.5 times as slow as standard
VSC_FAST15 Talking speed 1.5 times as fast as standard
VSC_FAST20 Talking speed twiceas fast as standard

VSC_LOW20 Tone pitch twice as low as standard
VSC_LOM5 Tone pitch 1.5 times as low as standard
VSC_HI GH15 Tone pitch 1.5 times as high as standard
VSC_H GH20 Tone pitch twiceas high as standard

Reproducing the data input by voxListen( )
unsi gned char *SpkParans, *LisParans, CnpData[8000*3];
Li sParans = voxLi sten(8000*3, 8000*3, CnpData, d3w8N);

SpkPar ams = voxSpeak( CnpData, VSC_NORMAL) ;

TheVOX datain CmpData is expanded and reproduced without changing the tone pitch and
talking speed.

Reproducing the PCM data created by the user

Create the compressed voice assembly source datathat is output by the VOX33 tool "bin2s.exe’.
For example, when you have created the datalabeled "se v8", specify the C source as shown
below.

extern unsi gned char se_v8[];

unsi gned char * SpkPar ans;
SpkPar ans = voxSpeak(se_v8, VSC FAST20);

Thedata"se v8" isexpanded and V SC-converted (talking speed is doubled) before being
reproduced.

Datain the VOX2 format cannot be reproduced by this function.

EOC33 FAMILY

EPSON 89

VOX33 MIDDLEWARE MANUAL



5 VOX33 LIBRARY REFERENCE

voxListen()

Function:

Format:

Arguments:

Return values:

Description:

Example:

Note:

Compresses and records voice datain VOX format

unsi gned char *voxListen(int Sanples, int MaxBytes,
unsi gned char *Dst, unsigned char *Parans);

i nt Sanpl es Maximum number of input samples

(sampling rate x seconds)
i nt MaxByt es Maximum number of written data (bytes)
unsi gned char *Dst Pointer to the beginning of the datawrite buffer
unsi gned char *Parans VOX compression parameter pointer
Terminated normally.......... LisParams pointer

Terminated abnormally....... 0

This function compresses the input voice datain real time and writes the compressed voice datato
aspecified data buffer (Dst).

To specify the fourth argument (Params), use the VPM file created by "voxparam.exe” that has
been converted into an assembly source by "bin2s.exe". The " sample\vox\vpm.s" directory
contains sample parameters, which can also be used. The usable parameter (Depth and Width)
values are as follows:

Depth=1 Width=8  Approx. 2.3 kbps (d1w8N)

Depth=2 Width=8  Approx. 4 kbps  (d2w8N)

Depth=3 Width=8  Approx. 7.5 kbps (d3w8N)

Depth=4 Width=8  (Approx. 14 kbps, d4w8N)
When operating at 20 MHz, do not use this parameter setting because it
will prevent the CPU from processing data in real time.

For details on these parameters, refer to Section 4.4, "VOX Parameters'.

unsi gned char *Li sParans, CnpData[ 8000*3];
Li sParans = voxLi sten(8000*3, 8000*3, CnpData, d3w8N);

Voice dataisinput for about 3 seconds while sampling at 8 kHz. Theinput voice datais
compressed using the VOX parameters specified by d3w8N and then stored in the buffer
CmpData.

* VOX compression issignificantly affected by DC level of theinput signal, power supply noise,
and the SIN ratio. These effects must be eliminated by input circuits on the board.
1. Shield signdl linesto prevent them picking up environmental noise in the range of 50-60 Hz.
2. Prevent picking up wind noise from the microphone.
3. Adjust theinput level sothat it will not be excessively low or exceed the tolerance level.

» Because thisfunction uses much CPU power, the program must be run at high speed by mapping
it into the internal memory. The objects required for internal memory mapping are
"vox33asm.o", "mesa.0", and "cpclrdat.o”.

For details, refer to Section 5.5, " Techniques for Speeding Up Operation”.
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voxTopDecode()

Function:

Format:

Description:

Call-back function for reproducing

voi d voxTopDecode(unsi gned char *SpkParans, short *Buffer,
int Length);

Thisfunctioniscalled back from the library when free spaceis available in the playback data
queue. It decodes data and adds Buffer to the queue. Enter thisfunction using the SpkOnDone()
function in TopSpeakStart(). (Refer to "voxtop.c".)

voxTopEncode()

Function: Call-back function for recording

Format: voi d voxTopEncode(unsi gned char *SpkParans, short *Buffer,
int Length);

Description: Thisfunction is called back from the library when datais stored in the record data buffer. It
encodes the data stored in Buffer and adds Buffer to the queue. Enter thisfunction using the
LisOnDone( ) function in TopLisStart( ). (Refer to "voxtop.c'.)

voxTopEncodeEnd()

Function: Call-back function for completion of recording

Format: voi d voxTopEncodeEnd(unsi gned char *Li sParans);

Description: Thisfunction iscalled back from the library when recording is completed. Enter thisfunction

using the LisOnEmpty() function in TopLisStart(). (Refer to "voxtop.c".)
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5.39 PCM Data Processing Functions (ppctop.c)

ppcSpeak()

Function: V SC-converts and reproduces PCM data

Format: unsi gned char* ppcSpeak(unsigned char *Data, int pitch_speed,
int real _tine);

Arguments: unsi gned char *Data Playback PCM data pointer
i nt pi tch_speed Tone pitch and talking speed
i nt real _tinme Real-time parameter

Return values: Terminated normaly............... SpkParams pointer

Description:

Example:

Terminated abnormally.......... 0

After loading PCM-format data (10-bit amplitude, 8K sampling) from Data, this function VSC-
convertsitinrea time before outputting. The data created by " pcm2s.exe" or input by
ppcListen() can be reproduced after changing the tone pitch and talking speed.

To specify the second argument (pitch_speed) and third argument (rea_time), use the following
macros defined in "vsc.h".
VSC_NORMAL  Standard

VSC_SLOW0  Talking speed twice as slow as standard
VSC_SLOM5 Talking speed 1.5 times as slow as standard
VSC_FAST15 Talking speed 1.5 times as fast as standard
VSC_FAST20 Talking speed twiceas fast as standard

VSC_LOA20  Tone pitch twice as low as standard
VSC_LOMS5  Tone pitch 1.5 times as low as standard
VSC_Hl GH15 Tone pitch 1.5 times as high as standard
VSC_Hl GH20  Tone pitch twiceas high as standard

Reproducing the data input by pcmListen( )

unsi gned char *SpkParans, *LisParans, pcnData[ 8000*3];

unsi gned char pcnDat a[ 8000* 3+PACKPCM_HEADER_SI ZE] ;

Li sParans = ppcLi st en(8000*3, 8000*3, pcnDat a+PACKPCM HEADER S| ZE,
pcnDat a) ;

SpkPar ams = ppcSpeak(pcnData, VSC NORVAL);
The PCM datain ppcDatais reproduced without changing the tone pitch and talking speed.

Reproducing the PCM data created by the user

Create the compressed voice assembly source datathat is output by the VOX33 tool " pcm2s.exe’.
For example, when you have created the data labeled " se', specify the C source as shown below.
extern unsi gned char s[];

unsi gned char * SpkPar ans;
SpkPar ans = ppcSpeak(se, VSC _LOAR0) ;

Thedata"se" isreproduced after being VV SC-converted (tone pitch is halved).
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Function:

Format:

Arguments:

Return values:

Records PCM data

unsi gned char *ppclListen(int Sanples, int MaxBytes,
unsi gned char *Dst, unsigned char *Header);

int Sanpl es Maximum number of input samples
(sampling rate x seconds)
int MaxByt es  Maximum number of written data (bytes)
unsi gned char *Dst Pointer to the beginning of the datawrite buffer
unsi gned char *Header Buffer in which to write header information

(9 bytesor more)

Terminated normally............... LisParams pointer
Terminated abnormaly .......... 0

Description: Thisfunction inputs 10-bit amplitude, 8K-sampling PCM data.

Example: unsi gned char *LisParans, pcnData[ 8000*3+PACKPCM HEADER SI ZE] ;
Li sParans = ppclLi st en(8000*3, 8000*3, pcnDat a+PACKPCM HEADER S| ZE,
pcnDat a) ;

Voice dataisinput for about 3 seconds while sampling at 8 kHz.

ppcTopDecode()

Function: Call-back function for reproducing

Format: voi d ppcTopDecode(unsi gned char *SpkParamns, short *Buffer,
int Length);

Description: Thisfunction is called back from the library when free spaceisavailable in the playback data
queue. It decodes data and adds Buffer to the queue. Enter thisfunction using the SpkOnDone()
function in TopSpeakStart(). (Refer to "ppctop.c”.)

ppcTopEncode()

Function: Call-back function for recording

Format: voi d ppcTopEncode(unsi gned char *SpkParans, short *Buffer,
int Length);

Description: Thisfunctioniscalled back from the library when dataiis stored in the record data buffer. It
encodes the data stored in Buffer and adds Buffer to the queue. Enter thisfunction using the
LisOnDone( ) functionin TopLisStart( ). (Refer to " ppctop.c”.)

ppcTopEncodeEnd()

Function: Call-back function for completion of recording

Format: voi d ppcTopEncodeEnd(unsi gned char *Li sParans);

Description: Thisfunctioniscalled back from the library when recording is completed. Enter thisfunction

using the LisOnEmpty() functionin TopLisStart( ). (Refer to " ppctop.c™.)
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5.310 Common Functions (voxcomn.c)

Note: When handling data in ADPCM or VSX format, define "ADPCM" when compiling this source.

voxCodecpy()

Function: Copies code section

Format: voi d voxCodecpy(int *dst, int *src, int *size);
Arguments: int *dst Destination address of transfer (internal RAM)

int *src Source address of transfer (external ROM)
int *size Size of transfer code (byte)

Return value: None
Description: Thisfunction transfers code from external ROM to internal RAM.

Example: voxCodecpy(& START_CACHEl, & START_cpclrdat _code,
& S| ZECOF_cpcl rdat _code);
The code of "cpclrdat.0” iscopied into the & _START_CACHEL position of theinternal RAM.
In this case, the following must be written in the linker command file:
-section CASHE1l
-ucode CACHEl {(pass)\ cpcl rdat. o}

adpcmCodecpy()

Function: CopiesADPCM or VSX code section

Format: voi d adpcnCodecpy(unsi gned char format);
Argument: unsi gned char fornmat Compression ratio

Return value: None

Description: Thisfunction transfers ADPCM or VSX code from external ROM to internal RAM
(&_START_ADPCODE). For the argument (format), use one of the values defined in " adpcm.h":
#defi ne ADPCM 16K (1) Copy object to be compressed at 16 kbps
#defi ne ADPCM 24K (2) Copy object to be compressed at 24 kbps
#def i ne ADPCM 32K (4) Copy object to be compressed at 32 kbps
#def i ne ADPCM 40K ( 8) Copy object to be compressed at 40 kbps

Example: adpcmCodecpy( ADPCM 24Kk) ;
The code of "fadpcm?24.0" is copied into the & _START_ADPCODE position of the internal
RAM. In this case, the following must be written in the linker command file:
-secti on ADPCODE
-ucode ADPCODE { (pass)\ f adpcml6. o (pass)\ f adpcn4. o (pass)\ f adpcnB2. o
(pass)\ f adpcmi0. o}

94 EPSON EOC33 FAMILY
VOX33 MIDDLEWARE MANUAL



5 VOX33 LIBRARY REFERENCE

5.311 Input/Output Data Convert Functions (slutil.c)
Thefollowing shows the format of each type of data handled by input/output data functions.

ADPCM data:
VSX data:
VOX data:
PCM data:

Signed 14-bit data
Signed 12-bit data
Signed 10-bit data
Signed 10-bit data

setSpeakVolume()

Function:
Format:
Argument:
Return value:

Description:

Example:

sIPcm2Spk()

Sets output volume

voi d set SpeakVol une(unsi gned short spkv);
unsi gned short spkv Playback sound volume
None

Thisfunction sets the playback sound volume. Always be sureto set thisvolume before calling up
thefollowing playback output functions:
vsxSpeak( ), adpcmSpeak( ), vox2Speak( ), voxSpeak( ), ppcSpeak( )

The argument is arelative value defined with reference to 0x100 (= 1 fold).

This specified value ismultiplied by an internal voice data value to determine the playback sound
volume. When the value exceeds thetolerate level, it isrounded off.

Since the value can be specified in increments of 1, sophisticated settings are possible.

set SpeakVol une(0x100) ; ... 1.0-fold sound volume
set SpeakVol une( 0x80) ; ... 0.5-fold sound volume
set SpeakVol une( 0x200) ; ... 2.0-fold sound volume

Function:
Format:

Arguments:

Return value:

Converts output data

voi d sl Pcn2Spk(short *Src, short *Dst, i nt Length, Sl param*sl Paran;

short *Src Pointer to source data array
short *Dst Pointer to write array
int Lengt h Number of datato be converted (short)

Sl param *sl Param Conversion parameter

None

Description: Thisfunction converts the PCM data obtained by expansion of compressed data by offsetting,
shifting, or clipping it according to the parameters defined in slParam.
Use separate arraysfor Src and Dst.

Example: To expand ADPCM (signed 14-bit) data and output the result to a device used for 8-bit signed data,
define slParam as follows:
sl Par am >of f set = 0x80; Adds offset of 0x80
sl Param >shift = 2| SPLIS_RSH FT Shiftstotheright by 2 bits
sl Param>limt = Oxfe; Clipsdatawith upper limit Oxfe and lower

limit Ox0
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slLis2Pcm()
Function: Converts input data
Format: voi d sl Li s2Pcm(short *Src, short *Dst, int Length, Sl param*sl Paran;
Arguments: short *Src Pointer to source dataarray
short *Dst Pointer to write arra
i nt Lengt h Number of datato be converted (short)

Sl param *sl| Param Conversion parameter
Return value: None

Description: Thisfunction converts the A/D-converted data by offsetting and shifting it according to the
parameters defined in slParam. Use separate arraysfor Src and Dst.

Example: To convert A/D-converted (signed 10-bit) datainto the signed 12-bit dataused for VSX
compression, define slParam as follows:
sl Par am >of f set = -512; Adds offset of -512

sl Param >shift = 2| SPLIS_LSH FT Shiftsto theleft by 2 bits
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5.4 VOX33 Library Functions

TheVOX33libraries"vox.lib" and "vox208.Iib" contain object filesthat includethe functionsrequired for expansion,
compression, and VSC conversion. The VOX33 libraries "s1104.1ib" and "sI208.1ib" contain object filesthat include
the functions required for voice input/output. By linking these object files to the user program, any desired voice
function can be implemented. Note that in order for voice datato be compression-recorded or expansion-reproduced
inreal time, some objects need to be retrieved from the library and mapped into the internal memory. For details,
refer to Section 5.5, " Techniques for Speeding Up Operation”.

Table 5.4.1 below lists the VOX33 library functions.

Table 5.4.1 VOX33 Library Functions

vox.lib, vox208.lib

Type Function name Description
VSX vsxReadHeader() Read VSX header (parameter)
processing | vsxDecodelnit( ) Initialize for VSX expansion

vsxGetDecodePacketSize() | Get VSX expansion packet size
vsxDecode() Expand 1 VSX packet
vsxISEOF() Check for VSX end data
vsxWriteHeader( ) Write VSX header (parameter)
vsxEncodelnit( ) Initialize for VSX compression
vsxSetEncodeData( ) Enter VSX compression data
vsxGetEncodePacket( ) Get VSX-compressed packet
vsxEncodeFlush( ) Finish VSX compression
vSXWriteEOF() Write VSX end data
ADPCM adpcmReadHeader() Read ADPCM header (parameter)
processing |adpcmlnit( ) Initialize ADPCM
adpcmDecode() Expand 1 ADPCM packet
adpcmEncode( ) Compress 1 ADPCM packet
adpcmWriteHeader() Write ADPCM header (parameter)
VOX2 vox2ReadHeader() Read VOX2 header (parameter)
processing | vox2GetPacketSize() Get VOX2 packet size
vox2Init() Initialize VOX2
vox2Decode() Expand 1 VOX2 packet
VOX2EOF() Check for VOX2 end data
VOX voxReadHeader( ) Read VOX header (parameter)
processing |voxGetPacketSize() Get VOX packet size
voxInit() Initialize VOX
voxDecode() Expand 1 VOX packet
VOXEOF() Check for VOX end data
voxEncode() Compress 1 VOX packet
voxWriteHeader() Write VOX header (parameter)
voxWriteEOF() Write VOX end data
VSC vsclnit( ) Initialize VSC
conversion |vscSetData( ) Enter VSC conversion data
vscGetData( ) VSC convert
PCM packpcmReadHeader() Read packed PCM header (parameter)
processing | packpcminit() Initialize packed PCM
packpcmDecode() Decode 1 packed PCM packet
packpcmEncode() Encode 1 packed PCM packet
packpcmWriteHeader() Write packed PCM header (parameter)
High-pass | fltInit() Initialize cut-off frequency
filter fltFiltering( ) Filtering
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s|104.1ib, s1208.lib

Type Function name Description

Voice output | SpkSoftening() Soften start volume
SpkSampleRate( ) Change sampling rate
SPK_SAMPLING() Get 16-bit timer reload value (macro)
Spkinit() Initialize internal library variables
SpkOpen() Open output channel
SpkClose() Close output channel
SpkStart() Start voice output
SpkHalt() Halt voice output
SpkAppend() Append the voice to output data queue
SpkRoom() Get number of remaining entries in queue
SpkQueue( ) Get number of entries waiting for output
SpkisRunning( ) Check output status
SpkOnDone() Enter reproduction call-back function
SpkOnEmpty() Enter reproduction-complete call-back function
SpkOnNotInTime() Enter non-realtime operating call-back function
SpkintrO() Process voice output by interrupt

Voice input [LIS_SAMPLING() Get 16-bit timer reload value (macro)
LisInit( ) Initialize internal library variables
LisOpen() Open input channel
LisClose() Close input channel
LisStart() Start voice input
LisHalt() Halt voice input
LisAppend() Append the voice to input data queue
LisRoom() Get number of entries in queue
LisQueue() Get number of entries waiting for input
LisIsRunning() Check input status
LisOnDone() Enter recording call-back function
LisOnEmpty() Enter recording-complete call-back function
LisOnNotInTime( ) Enter non-realtime operating call-back function
LisIntrO() Process voice input by interrupt

Note: The VOX33 library functions use the CPU’s R8 register. Therefore, when linking the VOX33 library,
including the top-level functions to the user program, you cannot use the -gp option (optimization
using global pointer/R8) of the instruction extender ext33. Also, make surethe BSS sections used
by VOX33 library functions are mapped into the internal RAM.

The following explains the specification of each function. For details on how to use these functions, refer to the

top-level function sources.
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5.4.1 VSX Processing Functions

vsxReadHeader()

Function:
Format:

Arguments:

Return value:

Description:

Reads V SX header (parameter)
i nt vsxReadHeader (unsi gned char *Src, vsxParanms *Parans);

unsi gned char *Src Byte array for datainput
vsxPar ans *Par ans Pointer to the structure to which to assign vsxParams value

Number of bytesread from Src

Thisfunction reads V SX parameters (vsxParams) from Src and writes them into a specified
structure. If Src does not have the vaxParams structure, the value O or anegative value isreturned,
in which case the content of the structure is not changed.

vsxDecodelnit( )

Function:
Format:

Arguments:

Return value:

Description:

Initializes VSX expansion

int vsxDecodel nit(vsxParans *Parans, int Speed);

vsxPar ans * Par ans Pointer to vsxParams
i nt * Speed Playback speed
Terminated normaly............... Other than 0

Terminated abnormall............. 0

Thisfunction initializes settings for VSX expansion processing with vsxParams and sets the
playback speed using the second argument (Speed).

Reference: Defined values of talking speed in vsx.h (Recommended valuesin bold face)
/* play speed */

#define VSX_SPEED SLOWR0 (-2)
#define VSX_SPEED SLOM5 (-1)
#define VSX_SPEED NORVAL (0)
#define VSX_SPEED FAST15 (1)
#define VSX_SPEED FAST20 (2)
#define VSX_SPEED FAST30 (3)
#define VSX_SPEED FAST40 (4)
#define VSX_SPEED FAST60 (5)
#define VSX_SPEED FAST80 (6)
#define VSX_SPEED FAST120 (7)
#define VSX_SPEED FAST160 (8)

vsxGetDecodePacketSize()

Function:
Format:
Argument:
Return value:

Description:

Gets V SX-expansion data packet size

int vsxCGet DecodePacket Si ze(unsi gned char *Src );
unsi gned char *Src Byte array for datainput
Number of data (bytes) in one packet

Thisfunction returns the number of bytesthat comprise one packet beginning with Src. When the
datais EOF, thevalue 1 isreturned.
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vsxDecode()

Function: Expands one packet of VSX data
Format: i nt vsxDecode(unsi gned char *Src, int *Cont, short *Dst, i nt Dst Si ze) ;
Arguments: unsi gned char *Src Byte array for datainput

i nt * Cont Number of repetitions

short *Dst short-type dataarray at output destination

i nt Dst Si ze Output buffer size

Return value: Number of data (bytes) written to Dst

Description:  Thisfunction decodes one packet of data beginning with Src and writes the decoded data to Dst
by appropriately overlapping the basic waveformon it so that the preset playback speed is obtained.
If the data cannot be written to Dst in one operation, temporarily store datain theinternal buffer,
set the number of repetitionsin Cont, and call up the function repeatedly beginning with high-
order data, until the return value isO.

Note: * dstSize must be 120 or more.
» When the packet is skipped vsxDecode( ) returns 0.
« For repeated calls, set 0 in Cont when first calling up the function for high-order data.

VSXISEOF()

Function: Checks for VSX end data

Format: i nt vsxl sECF(unsi gned char *Src);

Argument: unsi gned char *Src Byte array for datainput
Return values: When dataisend data......... 1

When dataisnot end data....0
Description: This function determines whether Src isthe end data of VSX.

vsxWriteHeader( )

Function: Writes V SX header (parameter)

Format: int vsxWiteHeader(vsxParans *Parans, int MaxBytes,
unsi gned char *Dst);

Arguments: vsxPar ans *Par ans Pointer to vsxParams
i nt MaxByt es  Maximum number of output bytes
unsi gned char *Dst unsigned char-type dataarray at output destination

Return value: Number of databytes actually written to Dst

Description: Thisfunction writes vaxParamsto Dst.
If the number of bytesto be written is greater than MaxBytes, no parameters are written to Dst. In
this case, thevalue 0 or anegative value isreturned.

vsxEncodelnit()

Function: Initializes VSX compression

Format: i nt vsxEncodel nit(vsxParans *Parans);
Argument: vsxPar ans *Par ans Pointer to vexParams
Return values: Terminated normally.......... Other than O

Terminated abnormally....... 0

Description: Thisfunction initializes settings for V SX compression processing using vsxParams.
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vsxSetEncodeData( )

Function: Entersdatafor VSX compression

Format: int vsxSetEncodeData(short *Src, int Length);

Arguments: short *Src short-type dataarray at input source
int Length Input datasize

Return value: Number of samplesactually entered
Description: Thisfunction enters the source voice datato be V SX-compressed.

Note: The second argument (Length) and the return value are the number of voice samples, not the
number of bytes.

vsxGetEncodePacket( )

Function: Gets V SX-compressed packet

Format: int vsxGet EncodePacket (unsi gned char *Dst, int MaxBytes);

Arguments: unsi gned char *Dst unsigned char-type data array at output destination
i nt MaxByt es  Maximum number of output bytes

Return value: Number of databytes actually written to Dst

Description: Thisfunction writes one packet of V SX-compressed datato Dst.
Before using thisfunction, enter the datato be compressed using vsxSetEncodeData( ).
Then call vsxGetEncodePacket() repeatedly until the return value is 0. After thisfunction returns
0, the next datato be compressed can be entered using vsxSetEncodeData( ).

vsxEncodeFlush()

Function: Carry out processes to complete VSX compression
Format: i nt vsxEncodeFl ush();

Argument: None

Return value: Terminated normally......... 1

Description: After entering all datato be compressed using vsxSetEncodeData( ), call vsxEncodeFlush() to
close theinternal buffers. Then call vaxGetEncodePacket() repeatedly until the return value isO.
When vsxGetEncodePacket( ) returns 0, compression isterminated.

vsxWriteEOF()

Function: WritesVSX end data
Format: int vsxWiteEOF(unsigned char *Dst);
Arguments: unsi gned char *Dst unsigned char-type data array at output destination

Return values: Number of databytes actually written to Dst

Description: Thisfunction writesthe data that indicatesthe end of VSX datato Dst.
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5.4.2 ADPCM Processing Functions

adpcmReadHeader()
Function: Reads ADPCM header (parameter)
Format: i nt adpcnReadHeader (unsi gned char *Src, adpcnParans *Parans);
Arguments: unsi gned char *Src Byte array for datainput
adpcnPar ans *Par ans Pointer to the structure to which to assign adpcmParams
value

Return value:

Number of bytesread from Src

Description: Thisfunction reads ADPCM parameters (adpcmParams) from Src and writesthem into a
specified structure.
If Src does not have the adpcmParams structure, the value -1 isreturned, in which case thecontent
of the structure isnot changed.

adpcminit()

Function: Initializes ADPCM

Format: int adpcm nit (adpcnParanms *Paranms, int PacketSize);

Arguments: adpcrPar ans  * Par ans Pointer to adpcmParams
i nt Packet Si ze Packet size (normally 128)

Return values: Terminated normaly............... 1

Description:

Terminated abnormaly.......... -1
Thisfunction initializes settings for ADPCM processing with adpcmParams.

adpcmDecode()

Function:
Format:

Arguments:

Return value:

Expands one packet of ADPCM data
i nt adpcnDecode(unsi gned char *Src, short *Dst);

unsi gned char *Src unsigned char-type dataarray at input source
short *Dst short-type dataarray at output destination

Number of databytesread from Src

Description: Thisfunction reads one packet of ADPCM format datafrom Src and converts it into short-type
data before writing it to Dst. In the output destination array Dst, memory space for more than one
packet of converted short-type data must be allocated. Also, before using this function, ADPCM
processing must be initialized by adpcminit().

adpcmEOF()

Function: Checks for ADPCM end data

Format: i nt adpcnECF(unsi gned char *Src);

Argument: unsi gned char *Src Byte array for datainput

Return values:

Description:

When dataisnot end data......1
When dataisnot end data......0

Thisfunction determines whether Src isthe end dataof ADPCM data.
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adpcmEncode()

Function: Compresses one packet of ADPCM data
Format: int adpcnEncode(short *Src, int MaxBytes, unsigned char *Dst);
Arguments: short *Src short-type dataarray at input source

int MaxByt es  Maximum number of output bytes

unsi gned char *Dst unsigned char-type dataarray at output destination
Return values: Terminated normaly............... Number of data bytes actually written to Dst

Terminated abnormally .......... -1

Description: Thisfunction reads one packet of short-type datafrom Src and converts it into ADPCM format
beforewriting it to Dst.
Before using thisfunction, ADPCM processing must be initialized by adpcminit().
The number of input datais equivalent to one packet specified by adpcmParams.
If the number of bytes of compressed datais greater than MaxBytes, no dataiswritten to Dst. In
this case, the value -1 isreturned.

adpcmWriteHeader()
Function: Writesthe ADPCM header (parameter)
Format: int adpcnmNiteHeader (adpcnParans *Parans, int MaxBytes,
unsi gned char *Dst);
Arguments: adpcnPar ans *Par ans Pointer to adpcmParams
i nt MaxByt es  Maximum number of output bytes
unsi gned char *Dst unsigned char-type data array at output destination
Return values: Terminated normaly............... Number of data bytes actually written to Dst
Terminated abnormaly .......... -1

Description: This function writes adpcmParams to Dst.
If the number of bytesto bewritten is greater than MaxBytes, no parameters are written to Dst. In
this case, the value -1 isreturned.
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5.4.3 VOX2 Processing Functions

vox2ReadHeader( )

Function:
Format:

Arguments:

Return value:

Description:

Reads the VOX 2 header (parameter)
i nt vox2ReadHeader (unsi gned char *Src, voxParans *Parans);

unsi gned char *Src Byte array for datainput
voxPar ans *Par ans Pointer to the structure to which to assign voxParams value

Number of bytesread from Src

Thisfunction reads VOX parameters (voxParams) from Src and writes them into a specified
structure.

If Src does not have the voxParams structure, the value O isreturned, in which case the content of
the structure isnot changed.

vox2GetPacketSize()

Function:
Format:
Argument:

Return values:

Gets VOX2 packet size
i nt vox2Get Packet Si ze(voxParans *Parans);
voxPar ans * Par ans Pointer to voxParams

Number of data (bytes) in one packet

Description: Thisfunction returnsthe size of packets used as units for processing VOX2 data.
vox2Init()

Function: Initializes VOX2

Format: int vox2lnit(voxParans *Parans);

Argument: voxPar ans *Par ans Pointer to voxParams

Return values: Terminated normally............... 1

Description:

vox2Decode( )

Terminated abnormally .......... 0

Thisfunction initializes settings for VOX2 processing using voxParams.

Function:
Format:

Arguments:

Return values:

Expands one packet of VOX2 data
i nt vox2Decode(unsigned char *Src, short *Dst);

unsi gned char *Src unsigned char-type data array at input source
short *Dst short-type dataarray at output destination

Number of data bytesread from Src

Description: This function reads one packet of VOX2 format datafrom Src and converts it into short-type data
before writing it to Dst.
In the output destination array Dst, memory space for morethan onepacket of converted short-type
datamust be allocated. Also, before using this function, VOX2 processing must be initialized by
vox2Init().
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VOX2EOF( )

Function: Checks for VOX2 end data

Format: int vox2EOF(unsi gned char *Src);

Argument: unsi gned char *Src Byte arrayfor datainput
Return values: When dataisend data............. 1

Description:

When dataisnot end data......0

This function determines whether Srcisthe end data of VOX2.
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5.4.4 VOX Processing Functions

voxReadHeader ()

Function:
Format:

Arguments:

Return value:

Description:

Readsthe VOX header (parameter)
i nt voxReadHeader (unsi gned char *Src, voxParans *Parans);

unsi gned char *Src Byte array for datainput
voxPar ans *Par ans Pointer to the structure to which to assign voxParams value

Number of bytesread from Src

Thisfunction reads VOX parameters (voxParams) from Src and writes them into a specified
structure.

If Src does not have the voxParams structure, the value O isreturned, in which case the content of
the structure isnot changed.

voxGetPacketSize()

Function:
Format:
Argument:

Return value:

Gets VOX packet size
i nt voxCGet Packet Si ze(voxPar anms *Par ans) ;
voxPar ans * Par ans Pointer to voxParams

Number of data (bytes) in one packet

Description: Thisfunction returnsthe size of packets used as units for processing VOX data.
voxInit()

Function: Initializes VOX

Format: i nt voxlnit(voxParans *Parans);

Argument: voxPar ans *Par ans Pointer to voxParams

Return values: Terminated normally............... 1

Description:

voxDecode()

Terminated abnormally .......... 0

Thisfunction initializes settings for VOX processing using voxParams.

Function:
Format:

Arguments:

Return value:

Expands one packet of VOX data
i nt voxDecode(unsi gned char *Src, short *Dst);

unsi gned char *Src unsigned char-type data array at input source
short *Dst short-type dataarray at output destination

Number of data bytesread from Src

Description: This function reads one packet of VOX-format datafrom Src and converts it into short-type data
before writing it to Dst. In the output destination array Dst, memory space for more than one
packet of converted short-type data must be allocated. Also, before using thisfunction, VOX
processing must be initialized by voxInit().
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vOXEOF()

Function: Checks for VOX end data

Format: i nt voxEOF(unsi gned char *Src);

Argument: unsi gned char *Src Byte array for datainput
Return values: When dataisend data............. 1

When dataisnot end data......0
Description: This function determines whether Src isthe end data of VOX.

voxEncode()

Function: Compresses one packet of VOX data.
Format: int voxEncode(short *Src, int MaxBytes, unsigned char *Dst);
Arguments: short *Src short-type data array at input source
int MaxByt es  Maximum number of output bytes
unsi gned char *Dst unsigned char-type data array at output destination
Return values: Terminated normaly............... Number of data bytes actually written to Dst or O
Terminated abnormaly .......... -1

Description: Thisfunction reads one packet of short-type datafrom Src and converts it into VOX format before
writing it to Dst.
Before using thisfunction, VOX processing must be initialized by voxInit().
The number of input datais equivalent to one packet specified by voxParams.
If the number of bytesof compressed datais greater than MaxBytes, no dataiswritten to Dst. In
this case, the value 0O is returned.

voxWriteHeader()

Function: Writesthe VOX header (parameter)
Format: int voxWiteHeader(voxParans *Parans, int MaxBytes,
unsi gned char *Dst);
Arguments: voxPar ans *Par ans Pointer to voxParams
int MaxByt es  Maximum number of output bytes
unsi gned char *Dst unsigned char-type dataarray at output destination

Return value: Number of databytes actually written to Dst or O

Description: Thisfunction writes voxParamsto Dst. If the number of bytesto be written is greater than
MaxBytes, no parameters are written to Dst. In this case, the value O isreturned.

voxWriteEOF()

Function: WritesVOX end data
Format: int voxWiteEOF(unsigned char *Dst);
Argument: unsi gned char *Dst unsigned char-typedataarray at output destination

Return value: Number of databytes actually written to Dst

Description: This function writes the data that indicates the end of VOX datato Dst.

EOC33 FAMILY EPSON 107
VOX33 MIDDLEWARE MANUAL



5 VOX33 LIBRARY REFERENCE

5.4.5 VSC Processing Functions

vsclnit()

Function: Initializes VSC

Format: int vsclnit(int PitchSpeed, int Real Tine);
Arguments: int PitchSpeed Tone pitchand talking speed

Return values:

Description:

vscSetData()

(specified by logical OR of values defined in vsc.h)
int Real Tine Real-time processing parameter (defined in vsc.h)

Terminated normally.......... 1
Terminated abnormally....... 0

Thisfunction initializes V SC processing. To specify the first argument (PitchSpeed), uselogical
OR of thevaluesdefinedin"vsc.h".

Reference: Tone pitch and talking speed values defined in vsc.h

/1 define pitch (also speed change) /1 define speed

#defi ne VSC_PI TCH NORMAL 1879048192 #defi ne VSC_SPEED NORVAL 100
#define VSC_PI TCH H GH15 2113929216 #defi ne VSC_SPEED SLOM5 615
#define VSC Pl TCH LOM5 2063597568 #defi ne VSC_SPEED FAST15 1126
#define VSC_PI TCH H GH20 1929379840 #defi ne VSC_SPEED SLOVW20 84
#define VSC_PI TCH LOA20 2080374784 #def i ne VSC_SPEED FAST20 103

The second argument (Real Time) need to be set when the number of samplesin output data must
be the same before and after the tone pitch is changed.

Normally: VSC_PITCH_ NO_REAL

When pitchisNORMAL, HIGH15, HIGH20: VSC_PITCH_REAL_HIGH

When pitch isLOW15, LOW20: VSC_PITCH_REAL_LOW

Function:
Format:

Arguments:

Return value:

Description:

Note:

Enters VSC conversion data
int vscSetData(short *Src, int Sanples);

short *Src short-type dataarray at input source
i nt Sanpl es Number of datasamplesto be entered (normally 128)

Number of samplesentered ininternal buffer

Thisfunction reads data for a specified number of samplesfrom Src and entersitinthe VSC
internal buffer.

Before using thisfunction, VSC processing must be initialized by vsclnit().

Once datais entered in the buffer, V SC-converted data can be obtained by calling up
vscGetData( ).

Before using thisfunction, check that vscGetData( ) returnsO. If datais entered during VSC
processing (i.e., vscGetData( ) returns any value other than 0), theinternal buffer may be corrupted,
in which case program operation cannot be guaranteed.
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vscGetData()

Function: VSC conversion

Format: int vscGetData(int Sanples, short *Dst);

Arguments: int Sanpl es Number of data samples output (normally 128)
short *Dst short-type dataarray at output destination

Return value: Number of databytes actually written to Dst or O

Description: Thisfunction VSC-convertsthe data that has been entered in the internal buffer and writesthe
converted datato Dst.
Before using thisfunction, VSC processing must be initialized by vsclnit().
If data cannot be written to Dst (e.g., no datais entered in theinternal buffer), thevalue O is
returned. In this case, enter datain the internal buffer using vscSetData( ).

Note: Do not enter new data using vscSetData( ) until thisfunction returns 0. Otherwise, the internal
buffer may be corrupted, in which case program operation cannot be guaranteed.
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5.4.6 PCM Processing Functions

packpcmReadHeader( )
Function: Reads the packed PCM header (parameter)
Format: i nt packpcnReadHeader (unsi gned char *Src, packpcnParans *Parans);
Arguments: unsi gned char *Src Byte array for datainput
packpcnPar ans *Par ans Pointer to the structure to which to assign packpcmParams

value
Return values: Number of bytesread from Src

Description: Thisfunction reads packed PCM parameters (packpcmParams) from Src and writesthem into a
specified structure.
If Src does not have the packpcmParams structure, the value -1 isreturned, in which case the
content of the structure is not changed.

packpcminit()

Function: Initializes packed PCM processing
Format: i nt packpcm nit(packpcnParans *Paranms, int PacketSize);
Arguments: packpcnPar ans * Par ans Pointer to packpcmParams
i nt Packet Si ze Packet size (normally 128)
Return values: Terminated normaly............... 1

Terminated abnormaly.......... -1

Description: Thisfunction initializes packed PCM processing using packpcmParams.

packpcmDecode()

Function: Decodes one packet of packed PCM data

Format: i nt packpcnmDecode(unsi gned char *Src, short *Dst);

Arguments: unsi gned char *Src unsigned char-type dataarray at input source
short *Dst short-type dataarray at output destination

Return value: Number of databytesread from Src

Description: Thisfunction reads one packet of packed PCM-format datafrom Src and converts it into short-
type data beforewriting it to Dst. In the output destination array Dst, memory space for more than
one packet of converted short-type datamust be allocated. Also, before using thisfunction, packed
PCM processing must be initialized by packpemlinit( ).
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packpcmEncode()
Function: Converts one packet of datainto packed PCM format
Format: int packpcnEncode(short *Src, int MaxBytes, unsigned char *Dst);
Arguments: short *Src short-type dataarray at input source

int MaxByt es  Maximum number of output bytes

unsi gned char *Dst unsigned char-type dataarray at output destination
Return values: Terminated normaly............... Number of data bytes actually written to Dst

Terminated abnormally .......... -1

Description: Thisfunction reads one packet of short-type datafrom Src and converts itintopacked PCM format
beforewriting it to Dst. Before using this function, packed PCM processing must be initialized by
packpcminit( ). The number of input datais equivalent to onepacket specified by packpcmParams.
If the number of bytes of converted datais greater than MaxBytes, no dataiswritten to Dst. Inthis
case, thevalue -1 isreturned.

packpcmWriteHeader( )

Function: Writes the packed PCM header (parameter)
Format: int packpcmWiteHeader (adpcnParans *Parans, int MaxBytes,
unsi gned char *Dst);
Arguments: packpcnPar ans * Par ans Pointer to packpcmParams
i nt MaxByt es  Maximum number of output bytes
unsi gned char *Dst unsigned char-type data array at output destination
Return values: Terminated normaly............... Number of data bytes actually written to Dst
Terminated abnormaly .......... -1

Description: This function writes packpcmParams to Dst. If the number of bytesto be written is greater than
MaxBytes, no parameters are written to Dst. In this case, the value -1 isreturned.
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5.4.7 Output (Speak) Functions

SpkSoftening()

Function:
Format:
Argument:
Return value:

Description:

Soften start volume for output

voi d SpkSofteni ng(unsi gned char SPK_SOFTENI NG ;
unsi gned char SPK_SOFTENI NG Output ON/OFF delay time
None

Thisfunction is use to reduce the switching noise that is generated at the start and end of
reproduction output. Be sure to set this function before calling SpkStart( ).
For x2 oversampled output, the output-ON delay time is obtained from the equation below:

1/16000 x SPK_SOFTENING x CENTER_DATA [mse]

CENTER_DATA isamedian value of output data bits (0x80 for 8 bits, 0x200 for 10 bits).
Check switching noisein the actual application system before determining the delay time.

SPK_SAMPLING()

Function:
Format:

Arguments:

Return value:

Gets 16-hit timer reload value (macro)
SPK_SAMPLI NG CpuCl ock, Sanpl i ngRat e)

Cpud ock CPU clock frequency
Sanpl i ngRate  Sampling rate

16-bit timer reload value

Description:  Thisisthe macro used to acquire the 16-bit timer reload value from the specified CPU clock
frequency and sampling rate.

Spkinit()

Function: Initializes internal library variables

Format: voi d Spklnit(void);

Argument: None

Return value: None

Description: Thisfunction clearstheinternal variables used by thelibrary to 0.
SpkOpen()
Function: Opens the output channel
Format: unsi gned char *SpkQpen(int Channel, int Rel oadVal ue);
Arguments: i nt Channel Channel number
i nt Rel oadVal ue 16-bit timer set value
Return values: Terminated normaly............... SpkParams pointer corresponding to the opened channel

Terminated abnormally.......... 0

Description: This function opens the specified output channel with a specified sampling rate. The SpkParams
value returned by thisfunction is used as an argument for other output (Spk) functions.
For ReloadV alue, specify the value acquired by the SPK_SAMPLING macro.
In the following cases, the function fails to open and returns 0.
» When the specified channel isalready open
* When an unavailable channel is specified
* When the reload value exceeds 16 bits
To change the channels used, modify the source in the "hardsrc\" directory.
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SpkClose()

Function: Closes the output channel

Format: int Spkd ose(unsigned char *SpkParans);

Argument: unsi gned char *SpkParans SpkParams pointer (return value of SpkOpen)

Return values:

Terminated normaly............... Other than O
Terminated abnormdly........... 0

Description: Thisfunction closes the specified output channel. If the specified channel is not open, it returns 0.
SpkStart()

Function: Starts voice output

Format: int SpkStart(unsigned char *SpkParans);

Argument: unsi gned char *SpkParanms SpkParams pointer (return value of SpkOpen)

Return values:

Terminated normaly............... Other than O
Terminated abnormally .......... 0

Description: Thisfunction starts the operation to output voice datain a specified channel. If the specified
channel isnot open, it returns 0.

SpkHalt()

Function: Halts voice output

Format: i nt SpkHal t (unsi gned char *SpkParans);

Argument: unsi gned char *SpkParans SpkParams pointer (return value of SpkOpen)

Return values:

Terminated normaly............... Other than 0
Terminated abnormaly .......... 0

Description: Thisfunction halts the operation to output voice datain aspecified channel. If output in the
specified channel has not been started by SpkStart( ), it returns 0.

SpkAppend()

Function: Appends datato output data queue

Format: i nt SpkAppend(unsigned char *SpkParans, void *Buffer, int Length);

Arguments: unsi gned char *SpkParamnms SpkParams pointer (return value of SpkOpen)

Return values:

Description:

voi d *Buf f er Pointer to the datato be entered
int Lengt h Datasize
Terminated normaly............... Other than O

Terminated abnormaly .......... 0

Thisfunction appends the output data to the output queue of achannel specified by SpkParams. If
output in the specified channel has not been started by SpkStart() or thereisno free entry inthe
gueue, no datais entered and O isreturned.
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SpkRoom()

Function: Gets the number of remaining entriesin the queue

Format: i nt SpkRoon{unsi gned char *SpkParans);

Argument: unsi gned char *SpkParans SpkParams pointer (return value of SpkOpen)

Return value:

Number of available entries

Description: Thisfunction returns the number of available remaining entriesin the output queue. When this
function is called up immediately after opening an output channel, it shows the maximum number
of available entries.

The vaue returned during voice output operation isas follows:
(Maximum number of entries) - (Number of entries) - (Number of entriesthat are not called back)

SpkQueue()

Function: Gets the number of entrieswaiting for output

Format: i nt SpkQueue(unsi gned char *SpkParans);

Argument: unsi gned char *SpkParanms SpkParams pointer (return value of SpkOpen)

Return value:

Description:

Number of entries waiting for output

Thisfunction returns the number of entrieswaiting for output in the output queue. The value
returned during voice output operation is as follows:

(Number of queued entries) - (Number of entriesthat are not called back) - (Number of entriesthat
are called back)

SpkIsRunning()

Function:
Format:

Argument:

Return values:

Checks output status
i nt Spkl sRunni ng(unsi gned char *SpkPar ans);
unsi gned char *SpkParans SpkParams pointer (return value of SpkOpen)

When output operation is under way .....Other than 0
When output operation has halted........... 0

Description: Thisfunction returns a value indicating whether output operation in the specified output channel
isunder way.

SpkOnDone()

Function: Enters the reproduction call-back function

Format: i nt SpkOnDone(unsi gned char *SpkParams, void *Call back);

Arguments: unsi gned char *SpkParanms SpkParams pointer (return value of SpkOpen)

Return value:

voi d *Cal | back Pointer to the call-back function to be entered

Pointer to the original call-back function

Description:  Thisfunction enters the function in aspecified output channel that is called back when
reproducing voice data. The call-back function has the following format:
voi d Cal | back(unsigned char *SpkParans, void *Buffer, int Length)
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SpkOnEmpty()

Function: Enters the reproduction-complete call-back function

Format: int SpkOnEnpty(unsigned char *SpkParans, void *Call back);

Arguments: unsi gned char *SpkParans SpkParams pointer (return value of SpkOpen)
voi d *Cal | back  Pointer to the call-back function to be entered

Return value: Pointer totheoriginal call-back function

Description: Thisfunction enters the function in a specified output channel that is called back upon completion
of reproduction. The call-back function has the following format:
voi d Cal | back(unsi gned char *SpkParans)

SpkOnNotInTime()

Function: Enters the non-realtime operating call-back function
Format: int SpkOnNot I nTi me(unsi gned char *SpkParanms, void *Cal |l back);

Arguments: unsi gned char *SpkParams SpkParams pointer (return value of SpkOpen)
voi d *Cal | back Pointer to the call-back function to be entered

Return value: Pointer to the original call-back function

Description: Thisfunction enters the function in a specified output channel that is called back if voice data
cannot be reproduced in real time. The call-back function has the following format:
voi d Cal | back(unsi gned char *SpkParans, void *Buffer, int Length)

Spkintro()

Function: Processes voice output by interrupt
Format: voi d Spklntr0O(void);
Argument: None

Return value: None

Description: Thisfunction processes voice output by an interrupt.
Use thisfunction only as an interrupt vector.

SpkSampleRate( )

Function: Changes sampling rate

Format: voi d SpkSanpl eRat e(unsi gned char *SpkParams, void *Buffer,
int Rel oadVal ue);

Arguments: unsi gned char *SpkPar ans SpkParams pointer (return value of SpkOpen)
voi d *Buf f er Pointer to the output data
int Rel oadVal ue  16-bit timer set value

Return value: None

Description: Thisfunction changes the sampling rate of achannel specified by spkParams according to
ReloadValue, starting from the time at which the system outputs the data that begins with Buffer.
For ReloadV alue, specify the value obtained by the SPK_SAMPLING macro.
Usethisfunction if you want to change the sampling rate dynamically after calling SpkStart( ).
Buffer isthe buffer specified by SpkAppend(). Use the buffer immediately before SpkAppend().
Normally, specify the sampling rate in SpkOpen().
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5.4.8 Input (Listen) Functions

LIS_SAMPLING()

Function: Gets the 16-hit timer reload value (macro)
Format: LI S_SAMPLI NG Cpud ock, SanplingRate)
Arguments: Cpud ock CPU clock frequency

Sanpl i ngRate  Sampling rate

Return value:

16-bit timer reload value

Description: Thisisthe macro used to acquire the 16-bit timer reload value from the specified CPU clock
frequency and sampling rate.

LisInit()

Function: Initializes internal library variables

Format: void Lislnit(void);

Argument: None

Return value: None

Description: Thisfunction clearstheinternal variables used by thelibrary to 0.

LisOpen()

Function: Opensinput channel

Format: unsi gned char *LisQpen(int Channel, int Rel oadVal ue);
Arguments: i nt Channel Channel number

Return values:

i nt Rel oadVal ue 16-hit timer set value

Terminated normally............... LisParams pointer corresponding to the opened channel
Terminated abnormally........... 0

Description: Thisfunction opens the specified input channel with a specified sampling rate. The LisParams
value returned by thisfunction isused as an argument for other input (Lis) functions.
For ReloadV aue, specify the value acquired by the LIS SAMPLING macro.
In thefollowing cases, the function fails to open and returns 0.
» When the specified channel isalready open (For input, only channel 1 can be opened.)
* When an unavailable channel is specified
» When the reload value exceeds 16 bits
To change the channels used, modify the source in the "hardsrc\" directory.

LisClose( )

Function: Closesinput channel

Format: int LisC ose(unsigned char *Li sParamns);

Argument: unsi gned char *LisParans LisParamspointer (return value of LisOpen)

Return values:

Terminated normaly............... Other than 0
Terminated abnormally........... 0

Description: Thisfunction closes the specified input channel. If the specified channel isnot open, it returns 0.

116 EPSON EOC33 FAMILY

VOX33 MIDDLEWARE MANUAL



5 VOX33 LIBRARY REFERENCE

LisStart()

Function: Starts voice input

Format: int LisStart(unsigned char *LisParans);

Argument: unsi gned char *LisParans LisParamspointer (return value of LisOpen)

Return values:

Terminated normally............... Other than O
Terminated abnormally .......... 0

Description: Thisfunction starts the operation to input voice datain aspecified channel. If the specified
channel isnot open, it returns O.

LisHalt()

Function: Stops voice input

Format: int LisHalt(unsigned char *LisParans);

Argument: unsi gned char *LisParans LisParamspointer (return value of LisOpen)

Return values:

Description:

LisAppend()

Terminated normaly............... Other than O
Terminated abnormally .......... 0

Thisfunction stops the operation to input voice datain a specified channel. If input in the
specified channel has not been started by LisStart(), it returns 0.

Function:
Format:

Arguments:

Return values:

Appends datato input data queue
int LisAppend(unsigned char *LisParans, void *Buffer, int Length);

unsi gned char *LisParans LisParamspointer (return value of LisOpen)

voi d *Buf fer Pointer to the datato be entered
int Lengt h Datasize
Terminated normally............... Other than O

Terminated abnormally .......... 0

Description: Thisfunction appends the input buffer to theinput queue of achannel specified by LisParams. If
input in the specified channel has not been started by LisStart() or thereisno free entry in the
queue, O isreturned.

LisRoom()

Function: Gets the number of remaining entriesin the queue

Format: i nt Li sRoom(unsigned char *Li sParans);

Argument: unsi gned char *LisParans LisParamspointer (return value of LisOpen)

Return value:

Description:

Number of available entries

Thisfunction returns the number of available remaining entriesin theinput queue.

When thisfunction iscalled immediately after opening an input channel, it shows the maximum
number of available entries.

The value returned during voice input operation is asfollows:

(Maximum number of entries) - (Number of queued entries) - (Number of entriesthat arenot called
back)
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LisQueue()

Function: Gets the number of entrieswaiting for input

Format: i nt Li sQueue(unsi gned char *Li sParans);

Argument: unsi gned char *LisParans LisParamspointer (return value of LisOpen)

Return value:

Description:

Number of entrieswaiting for input

This function returns the number of entrieswaiting for input in theinput queue.

The vaue returned during voice input operation isasfollows:

(Number of queued entries) - (Number of entriesthat are not called back) - (Number of entriesthat
are called back)

LisIsRunning()

Function:
Format:
Argument:

Return values:

Description:

LisOnDone()

Checks input status
int LislsRunning(unsi gned char *LisParans);
unsi gned char *LisParans LisParamspointer (return value of LisOpen)

When input operation isunder way .......Other than 0
When input operation has halted............ 0

Thisfunction returns avalue indicating whether input operation in the specified input channel is
under way.

Function:
Format:

Arguments:

Return value:

Description:

LisOnEmpty()

Entersthe recording call-back function
i nt Li sOnDone(unsi gned char *LisParans, void *Call back);

unsi gned char *LisParans LisParamspointer (return value of LisOpen)
voi d *Cal | back Pointer to the call-back function to be entered

Pointer to the original call-back function

Thisfunction enters the function in aspecified input channel that is called back when recording
voice data. The call-back function has the following format:
voi d Cal | back(unsigned char *LisParams, void *Buffer, int Length)

Function:
Format:

Arguments:

Return value:

Enters the recording-complete call-back function
int Li sOnEnpty(unsigned char *LisParanms, void *Call back);

unsi gned char *LisParans LisParamspointer (return value of LisOpen)
voi d *Cal | back Pointer to the call-back function to be entered

Pointer to the original call-back function

Description:  Thisfunction enters the function in aspecified input channel that is called back upon completion
of recording. The call-back function has the following format:
voi d Cal | back(unsi gned char *Li sParans)
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LisOnNotInTime()

Function:
Format:

Arguments:

Return value:

Enters the non-realtime operating call-back function

int LisOnNotInTi me(unsi gned char *LisParanms, void *Callback);

*Li sParans LisParamspointer (return value of LisOpen)
*Cal | back Pointer to the call-back function to be entered

unsi gned char
voi d

Pointer to the original call-back function

Description: Thisfunction enters the function in a specified input channel that is called back if voice data
cannot be recorded inreal time. The call-back function has the following format:
voi d Cal | back(unsi gned char *LisParanms, void *Buffer, int Length)

LisIntrO()

Function: Processes voice input by interrupt

Format: void Lislntr0O(void);

Argument: None

Return value: None

Description:

Thisfunction processes voice input by an interrupt. Use thisfunction only as an interrupt vector.
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5.4.9 High-Pass Filter Functions

About the high-pass filter

« Thisfilter attenuates the sound pressurelevel by 40 dB at half thespecified cut-off frequency. Generally speaking,
when the sound pressure level decreases by 6 dB, the sound volumeis halved.

» Thecharacteristic of thisfilter issuch that the sound pressure level attenuates gently, starting from aregion
dlightly above the cut-off frequency.

« For theVOX33 library, Seiko Epson recommends always specifying a cut-off frequency of about 180 Hz.
However, because the sound quality of some voice data deteriorates as aresult of filtering, sound quality
ultimately must be determined on the user application system.

fltinit()

Function: Initializes cut-off frequency

Format: int fltinit(int QutOfif);
Argument: int Cutorf Cut-off frequency
Return values: Terminated normaly............... 1

Description:

fltFiltering()

Terminated abnormally.......... -1

Thisfunction initializes high-pass filtering.

The cut-off frequency (Hz) can be selected from the valueslisted below. Specifying any other
value results in an error.

60, 120, 180, 240, 300, 360, 420, 480, 540, 600, 720, 1440, 250, 500, 1000, 2000

Function:
Format:

Arguments:

Return values:

Filtering

int fltFiltering(short *Src, short *Dst, short PacketSize);
short *Src Pointer to the source data array to be filtered

short *Dst Pointer to the array to which to write filtered data

short Packet Si ze Number of datato be processed
Choose avalue intherange of 0 to 128.

Terminated normaly............... Number of filtered data
Terminated abnormaly.......... -1

Description:  Thisfunction filtersthe input voice datawith the cut-off frequency specified by fltInit().
The same array may be specified for Src and Dst. In this case, datais overwritten.
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5.5 Techniques for Speeding Up Operation

By executing several objectsin"vox.lib" after mapping them into the internal memory, it is possibleto increase the
library processing speed by up to 30%. To map library objects into the internal memory, usethelinker’s U section
function. The necessary processing is described below.

1. Retrieve the necessary objects from thelibrary.
They can be restored into the object file using the -x option of librarian lib33.
Example: 1ib33 -x vox.lib cpclrdat.o

* Thelib directory contains the sample objects listed below. Therefore, these objects can be used directly.
vox33asm.o, vox2asm.o, mesa.o, cpclrdat.o, fadpecml6.0, fadpecm?24.0, fadpecm32.0, fadpcmd40.0

2. Write thefollowing in the linker command file.

-objsym ; Create object symbol
-section <name> ; Create section symbol
-ucode <name> { <object file> [<objectfile>...]} ; MapintoU section
Example:

- obj sym

-section CACHE3
-ucode CACHE3 {..\Ilib\cpclrdat. o}

Looking at the linked map file, you will find that the execution addresses of " cpclrdat.0" have been mapped into
theinternal memory.

Example: Map file

Addr ess Vaddr ess Si ze File

00c19c14 00000f 8¢ 00000038 ..\lib\cpclrdat.o

3. Madify the source statements so that when booting or before calling alibrary function, the relevant object code
will be transferred into theinternal memory.
Example:
xld.w % 12, __ START_CACHE3
xld.w % 13, __ START cpcl rdat _code
xld.w % 14, __ SI ZEOF cpcl rdat _code
call HCOPY_LOOP

Top-level functions can also be used for code transfer. Use voxCodeCpy() to transfer VOX and VOX2 codesor
adpcmCodeCpy( ) to transfer VSX and ADPCM codes.

Example:

voxCodecpy(& START_CACHE3, & START cpclrdat_code, & _SIZEOF_cpcl rdat _code);
adpcntCodecpy( ADPCM 24Kk) ;

Note: ¢ When handling data in VSX or ADPCM format, always be sure to map fadpcm16.0, fadpcm?24.0,
fadpcm32.0, or fadpcm40.0 into the internal memory according to the compression ratio used.
When using adpcmCodeCpy( ) for code transfer, define "ADPCM" in voxcomn.c before
compiling.

« When handling VOX2-format data, be sure to map two objects, vox2asm.o and cpclrdat.o, into
the internal memory.

« When handling VOX-format data, be sure to map three objects, voxasm.o, mesa.o, and cpclrdat.o,
into the internal memory.
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5.6 Library Performance and Memory Size

5.6.1 CPU Occupancy of VOX33 Library

The CPU occupancy rates shown below have been cal culated assuming the following conditions as the standard

environment:

Operating frequency: 20 MHz
CODE section:
BSS section and stack:

VOX parameters:
ADPCM parameters:
VSX parameters:

External ROM (2 wait cycles)

Internal RAM (no wait cycle)

Depth =3, Width =8

Compression ratio = 24 kbps (ADPCM_24K)
Compression ratio = 24 kbps & %2 equivalent compression

(VSX_TIME_CMP_20| VSX_COMPRESS 24K), Silent threshold = 20
VSC conversion parameters  Talking speed = Twice normal level (VSC_FAST20)

Thenote "Internal RAM cache used' means that the objects mapped into external memory have beencopiedintothe
internal RAM before use. The following shows the relationship between VOX 33 functions and the copied objects.

Function Object

VOX expansion/compression
VOX2 expansion

vox33asm.o, mesa.o, cpclrdat.o
vox2asm.o, cpclrdat.o

ADPCM expansion/compression  fadpcm16.0, asdpcm?24.0, fadpem?32.0, fadpcm40.0

V SX expansion/compression

CPU occupancy rates during voice expansion/output

fadpcm16.0, asdpcm?24.0, fadpecm32.0, fadpecm40.0

Table 5.6.1 CPU Occupancy Rates During Voice Expansion/Output (Values Expressed in %)

Condition VSX | ADPCM | vox2 | vox | vsc | Multiplying factorrelative to
standard (= 1)
Standard environment 50 110 27 20 15 1.0times
Internal RAM cache used 21 45 22 17 - 0.8times
(ADPCM, VSX: 0.5 times)
External ROM (3 wait cycles) used 66 143 34 26 19 1.2 times
External RAM (2 wait cycles) used for BSS | 59 130 39 28 23 1.4times
and stack
External RAM (3 wait cycles) used for BSS | 62 137 42 32 26 1.6 times
and stack

The CPU occupancy rate for operations associated with voice output (SPEAK) is5% in the standard

environment.

CPU occupancy rates during voice compression/input
The voice compression/input function can only be used if the internal RAM cache is used.

Table 5.6.2 CPU Occupancy Rates During Voice Compression/Input (Values Expressed in %)

Condition VSX ADPCM VOX
Standard environment 88 130 145
Internal RAM cache used 50 58 80

The CPU occupancy rate for operations associated with voice input (LISTEN) is5% in the standard

environment.
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CPU occupancy rate during expansion with varying parameters
For VSX, the CPU occupancy rate decreases by about 50% when the timebase compression value isincreased
by 1. However, the CPU occupancy rate does not decrease further when the compression value is 3 or greater.
For VOX, the CPU occupancy rate does not change even when parameters are changed.
For ADPCM, the CPU occupancy rate does not change even when parameters are changed.
For VSC, the CPU occupancy rate increases by about 30% when VSC_PITCH_REAL_HIGH or
VSC_REAL_LOW isused.

CPU occupancy rate during compression with varying parameters
For VSX, the CPU occupancy rate decreases by about 50% when the timebase compression value isincreased
by 1. However, the CPU occupancy rate does not decrease further when the compression value is 3 or greater.
For VOX, the CPU occupancy rate increases by about 50% when Depth isincreased by 1. TheCPU occupancy
rate increases by about 10% when Width isreduced by 1.
For ADPCM, the CPU occupancy rate does not change even when parameters are changed.

Determination of whether real-time execution is possible

If the sumtotal of the values shown in the above table is 90% or less, theprogram may be considered capabl e of
running in real time in the corresponding environment.
For "Multiplying factor relative to standard (= 1)" in Table 5.6.1, refer to the following information when
combining conditions.
The CPU occupancy rate when vox2Speak( ) is executed using external ROM (3 wait cycles) and internal
RAM cache, for example, can be calculated as follows:

(27% + 15% + 5%) x 0.8 x 1.2 = 45%

45% / 0.9(margin) = 50%

Thisvalue indicates that voice data can be output inreal time even when the talking speed is doubled by VSC
conversion. (Because the output time is halved when the talking speed is doubled, the CPU occupancy rate
must be 50% or less.)

Thisvalue isgiven for reference purposes only. Before making the final decision, check the return values of
SpkQueue() and LisQueue( ) in the call-back functions that have been entered by SpkOnDone( ) and
LisOnDone( ).

The vaues returned by SpkQueue( ) and LisQueue( ) are as follows:
(Number of queued entries) - (Number of entriesthat are not called back) - (Number of entriesthat are called
back)

The"Number of entriesthat are not called back” means the number of entriesthat cannot be processed by
calling back the designated function. The " Number of entries processed by call back” means the number of
entries being processed by a call-back function, and is normally 1. The maximum number of entriesthat canbe
queued is 16.

If SpkQueue() or LisQueue( ) returns 0, it meansthat voice data probably isnot being processed in real time.
Thefollowing shows adpTopDecode( ) as an example of acall-back function.
/*
* Decode ADPCM data and out put PCM data.
* Call back function register to SpkOnDone().
*/
i nt adpTopDecode
(
unsi gned char *SpkPar ans,
short *Buffer,
int Length
)

int len;
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}

| en = adpcnDecode(adpDat a, SpkDecBuf);
/* Decode end */
if(len < 0)
return;
adpData += | en;

/* SpkDecBuf is 14 bit PCM data */
sl Pcm2Spk( SpkDecBuf, Buffer, PACKET_SIZE, &Sl Paran);

i f (SpkQueue( SpkParans) == 0)
return; /* Not processed in real tinme */

SpkAppend( SpkPar ans, Buffer, PACKET_SIZE<<1); /* over sanpling */

return len;

5.6.2 Memory Sizes Used

Table 5.6.3 lists the memory sizes used by each function. The valuesin this table were measured using the sample
programsin the "sample\" directory. Theinternal RAM isused for the BSS section, stack, and program cache. For
10-bit PWM output, the BSS section requires amemory size about 770 byteslarger than the value showninthetable

below.
Table 5.6.3 Memory Sizes Used (Values Expressed in Bytes)
Function CODE BSS Stack Program cache Internal RAM

VSX playback/recording 17K 2.8K 320 2.2K 5.3K

ADPCM playback/recording 16K 2K 250 2.2K 4.5K

VOX2 playback 12K 4K 600 300 5.0K

VOX playback/recording 13K 4K 800 1K 5.8K
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5.7 Precautions

(1) TheVOX33library functionsuse the CPU’s R8 register. Therefore, whenlinking the VOX33library-including
the top-level functionsto the user program, you cannot use the -gp option (optimization using global
pointer/R8) of the instruction extender ext33.

(2) Therequirementsfor real-time voice processing are as follows:
* Make sureall of the BSS sections used by the VOX33 library are mapped into the internal RAM.
» Besuretousetheinternal RAM for the stack.
* When mapping VOX33 library program code into an external memory area, make sure thisareais accessed
in 2 wait cycles or less, if possible. Also, be sureto use amemory area 16 bitswide for this external area.

(3) When handling datain VSX or ADPCM format, always be sure to map fadpcm16.0, fadpcm?24.0, fadpcm32.0,
or fadpcmd40.0 into the internal memory according to the compression ratio used.

When handling datain VOX2 format, be sure to map two objects, vox2asm.o and cpclrdat.o, into the internal
memory.

When handling datain VOX format, be sure to map three objects, voxasm.o, mesa.o, and cpclrdat.o, into the
internal memory.

(4) Thenumber of samplesthat can actually be recorded differs by several packets from the maximum number of
input samples (sample) specified by each compression/recording top-level function (* Listen).

(5) When VSX dataor VSC-converted voice datais reproduced, the number of data samples output differs by
several packetsfrom the source voice data.

(6) Depending on the output amp circuit used, the SpkSoftening( ) function may cause quantization noise at the
start and end of playback output. In such acase, process the playback datato make thenoiseless conspicuoushby
reducing the length of silent parts preceding and following the playback data.
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Appendix Veifying Operation with DM T33 Boards

This section describes how to verify the operation of voice compression and expansion by executing asample
program using EOC33 Family demonstration tools, the DMT33004, DMT33MON, and DMT33AMP.

A.1 System Configuration Using DMT33004

A.11 Hardware Configuration

Configure the system shown in Figure A.1.1 using the DMT33004, DMT33MON, and DMT33AMP. This system
allows you to compression-record voice datathat has been input from amicrophone using the DMT33AMP and
expansion-reproduce voice datathat has been inserted into the program and input from amicrophone.
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DMT33MON DMT33004 DMT33AMP
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Figure A.1.1 System Configured with DMT33004, DMT33MON, and DMT33AMP

DMT33004 board

The DMT33004 isademonstration tool for the EOC33A 104, a 32-bit RISC-type microcomputer. Mounted on
thisboard arethe 128KB ROM, 1MB RAM, and 1MB flash memory, an interface connector for the
DMT33MON board, and an interface connector for the DMT33AMP board and other voice input/output
circuits. The ROM on this board contains a debugging monitor.

DMT33MON

DMT33004

UTs

O DMT33AMP/
] user circuit board

FLASH

[
N

J2 connector

—

ROM

J3 connector

= LED =

= SW1 SW2 1 =

1 (K66) (K67) DC\'N G’/\‘D S

: s O o
Hiﬁh Hitgh High DC IN connector

sw3 Low swa4
(PLAY/K64) (RECIK65)
[ty 15
Figure A.1.2 DMT33004 Board
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DMT33MON board

o

RS232 connector

NI

OFF«+— ON [[O] OFF+—> ON

swi
(RESET)

@]
)

(O]
Sw3
DooeF

OC> @)

1 12

DMT33xxx/target board I/F connector

Figure A.1.3 DMT33MON Board

DMT33AMP board
The DMT33AMP isan optiona board that adds voice input/output functions to the DM T33004, etc. It allows
voice input from amicrophone and voice output from the amplifier mounted on the board. It also allowsyouto
test the configuration (and effect) of speaker/microphone low-pass and high-pass filters, which determine

APPENDIX VERIFYING OPERATION WITH DMT33 BOARDS

The DMT33MON interfaces with demonstration tools such as
the DMT33004 and the user target board for adebugging
monitor. By connecting the DM T33004 board to your personal
computer viathe DMT33MON board, you can debug programs
on-board using the debugger (db33.exe) installed in your
computer.

Note: For the DMT33004 board, always be sure to use
the DMT33MON, which is designed to operate with
a 5-V power supply. The DMT33MONLYV board,
which is designed to operate at 3.3 V, cannot be
used.

sound quality.
Up/y
DMT33004 DMT33AMP R16
/33005 Down __[miciN
Pinname _[No.| |;, MIC AMP GAIN J5[=
GND 12 — gpg L PN o ono—L
TM3TM2 |11 | [— [o o] Down\}. GND
GND 10 [o o] AC AMP GAIN J3 f pC Connect to the PC
DAUTML | 9 || & = JP6  JP7 JP8 | C] headphone output
GND 8 || B JP10 (50 == I GND, terminal
DAOTMO | 7 | | & [o o] = = [e=] GND ) -
GND 3 S % 5 _ | TR SP (transistor amplifier output)
ADL(K6D) | 5 || S 5o RAT? 0
GND 40" JP3 TR AMP VOL\ &/ =
ADO (K60) | 3 =] Up -
Vee (5V) 2 | |— ENE J4
Vee (5v) 1 F— JP5 JP4 JP2 o
1 [— [— R = »
[c o] [=a] [co] up SPOUT (power amplifier output)
5(\)’ GgD BIHEEEE DOWn
POWER AMP VOL
Jumper switch
JP1 DMT  Selects the voice source to be output. JP8 MIC Selects whether the OP AMP 4th order filter circuit for the MIC
[2o]MIC  DMT: DMT33004/33005 output (default) [z o] MLP circuit is used or not.
MIC: Microphone input of this board MIC: Not used (default)
JP2 [ DpA Selects an input for the transistor amplifier circuit. MLP: Used
[ =] ™™ DA: DMT33004 D/A output (default) JP9 [o o] TM3/TM2 Selects a DMT33004/33005 output signal.
TM: DMT33005 PWM output % Bﬁ%ﬁm% TM3/TM2: DMT33004 TM3 or DMT33005 TM2
JP3 [CJDA Selects an input for the CR 2nd order filter circuit. DAL/TM1: DMT33004 DAL or DMT33005 TM1
mk DAL/TM1: DMT33004 DAO or DMT33005 TMO (default)

JP4 [ sP
[c o] miC

JP5 SP
[ =] mIC

JP6 [= o] AD1
[ ADO

JP7 3300pF
[C—1] 1500pF

DA: DMT33004 D/A output (default)
TM: DMT33005 PWM output

Selects a filter in the OP AMP 4th order filter
circuit (for speaker and MIC).

SP: For speaker (default)

MIC: For microphone

Selects an filter in the OP AMP 4th order filter
circuit (for speaker and MIC).

SP: For speaker (default)

MIC: For microphone

Selects the A/D channel on the DMT33004/33005
used to convert the MIC input.

ADO: Channel 0 (default)

AD1: Channel 1

Selects a cutoff frequency in the CR 1sr order
high-pass filter circuit.

Short 3300pF only: 300 Hz

Short 1500pF only: 500 Hz

Short both: 250 Hz (default)

JP10 [= =] TR Selects the circuit to be used for voice output.
% 2LP TR: Transistor amplifier circuit
o ;\t/ILL}TD 2LP: CR 2nd order filter circuit

4LP: OP AMP 4th order filter circuit (for speaker) (default)
MLP: OP AMP 4th order filter circuit (for speaker and MIC)

JP11 - Selects a power amplifier input.
EDE PC: PC headphone output

ELCP 2LP: CR 2nd order filter circuit
4LP  4ALP: OP AMP 4th order filter circuit (for speaker) (default)

MLP  MLP: OP AMP 4th order filter circuit (for speaker and MIC)

Note: The DMT33AMP is set for connecting the DMT33004 by default. When using with
the DMT33005, select TM using JP2 and JP3, and DA1/TML1 using JP9.

Control
R26 Volume adjustment for the power amplifier

R4  Volume adjustment for the transistor amplifie

R33 Gain adjustment for the AC amplifier (x2 to x12)

R16 Gain adjustment for the microphone input (microphone amplifier) (x90 to x2000)

Figure A.1.4 DMT33AMP Board

In systems wherethe DMT33AMP isused along with the DM T33004 board, the jumper switches do not need
to be changed; default settings suffice.
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System connections

Note: Before setting up or dismantling the system, always be sure to turn off the power to all boards and
equipment to be connected or disconnected. For handling precautions for each board, refer to the
"EOC33 Family Demonstration Board Manual”.

1. Attach the DMT33MON and DM T33AMP to the DM T33004.

2. Connect the microphone and speaker (included with the DMT33AMP package) to the DMT33AMP.

3. Connect the DMT33MON and the personal computer using the RS232C cable (included with the
DMT33MON package).

4. Set the [DEBUG] switch (SW3) onthe DMT33MON to the "ON" position.

5. Place the battery in the battery holder (included with the DM T33004) and connect it to the DM T33004.

6. Turn on the power to the personal computer.

A.12 Software

The personal computer serving as the host must have the development tool "EOC33 Family C Compiler Package”
installed iniit.

Note that when using the debug monitor to download the program into the DMT33004, adebugger (db33) of Ver.
1.72 or later isrequired.
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A.2 Program Execution Procedure

Each sample program directory contains an absolute object filein executable format. Therefore, you do not need to
compileor link the sample programs.

An explanation of how to download the program into the DM T33004 and verify its operation is given below. For
details on make and other necessary files for the program, refer to Appendix A.3, " Program Examples'.

Note that in the explanation bel ow, the VSX sample program for the EOC33A 104 that is stored in the
"voxlib\samplelvsx\" directory isused as an example

(1) Connect the boards and personal computer, following the explanation of system connection in Appendix A.1.1,
and turn on the power.

(2) Beforethe program can bedownloaded, the debug monitor must be active on the DM T33004. After reconfirming
that the [DEBUG] switch (SW3) onthe DMT33MON isset to the"ON" position, reset the system using the
[RESET] switch (SW1).

(3) After making "voxlib\samplelvsx\" the current directory, execute "vsxdemo.bat" from the DOS prompt.
C: \ EOC33\ VOX33\ VOXLI B\ SAMPLE\ VSX\ >vsxdeno

Thisbatch file starts the debugger in debug monitor mode (-mon), assuming that the debugger (db33) has been
installed in the "c:\cc33\" directory.

Contents of "vsxdemo.bat"
@cho of f
start c:\cc33\db33 -p 33104_v.par -b 115200 -c vsxdeno.cnd -non

The debugger can also be started from the work bench (wh33). In this case, the debug monitor mode and the
command file (vsxdemo.cmd) to be executed at startup must be selected on wh33.

(4) When the debugger starts up, the sample program "vsxdemo.srf* isloaded into the RAM (beginning with
0x600000) of the DMT33004 by the command written in "vsxdemo.cmd” and the sample program starts
running.

(5) To stop executing the sample program, use the debugger’ s break function.

The following shows how the sample program is executed.
(1) The sample voice data (PCM data), "voxtool\sample\se.pcm”, is reproduced once.

(2) The sample voice data"se.pcm” is expansion-reproduced using V SX-compressed data. Thisreproductionis
executed in the following manner:
1. The data compressed to 40 kbps and x2 equivalent in the timebase direction is reproduced at normal speed.
2. The data compressed to 32 kbps and x2 equivalent in the timebase direction is reproduced at normal speed.
3. The data compressed to 24 kbps and x2 equivalent in the timebase direction is reproduced at normal speed.
4. The data compressed to 16 kbps and %2 equivalent in the timebase direction is reproduced at normal speed.

5. The data compressed to 24 kbps and x1 equivalent in the timebase direction is reproduced at normal speed.
6. The data compressed to 24 kbps and x2 equivalent in the timebase direction is reproduced at normal speed.
7. The data compressed to 24 kbps and x3 equivalent in the timebase direction is reproduced at normal speed.
8. The data compressed to 24 kbps and x4 equivalent in the timebase direction is reproduced at normal speed.

9. The data compressed to 24 kbps and x2 equivalent in the timebase direction is reproduced at twice normal
speed.
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©)

After the above reproduction is completed, the DMT board stands by waiting for switch input, allowing you to
record or reproduce voice data using switches. The following shows how to use each switch.

NMI(SW2) on DMT33MON, SW1 and SW2 on DM T 33004

These switches set V SX compression parameters.

Each time you press the NMI switch, the compression ratio changes between 24 kbps and 32 kbps.
SW1 and SW2 determine the compression ratio in the timebase direction.

Table A.2.1 Settings of SW1 and SW2

SW2 SW1 Compression ratio in the timebase direction
Low Low Compressed to x2 equivalent

Low High Not compressed

High Low Compressed to x3 equivalent

High High Compressed to x4 equivalent

REC(SW4) on DM T33004
When you press the REC switch, the LED onthe DMT33004 lightsfor about 3 seconds. The voice input from
the microphone on the DMT33AMP isrecorded in VSX format during thistime.

PLAY (SW3) on DM T 33004
When you pressthe PLAY switch, therecorded datais reproduced after expansion. Thisreproduction is
performed at the original speed and then at twice the original speed.
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A.3 Program Examples

Because the sample program can be modified before testing as necessary, the following explainsthemake procedure
and the necessary files for your reference.

Note that as in Appendix A.2, the explanation is given using the V SX sample program in the "voxlib\sample\vsx\"
directory as an example.

A.31 Explanation Concerning Files

Source files
The main program for VSX is"vsxdemo.c” in the "voxlib\samplelvsx\" directory.
In addition, thefiles "boot.s", "demoasm.s’, and "table.s' provided in the " voxlib\sample\common\" directory
are also used. These sources are also used in common by sample programs other than V SX. Furthermore,
"vsxdata.vs" isused as voice datafor playback purposes.

vsxdemo.c

Thisisthe main routine of the VSX sample program. The contents executed by this routine are shown in
Appendix A.2.

Sincethetop-level functions for VSX are used, "voxcomn.h" and "vsx.h" areincluded at the beginning of the
file. Also, thelabel of the playback voice datais defined as an external variable.

Thesize (DATA_SIZE) of the voice data buffer (CmpData) is set to 8000* 3. This setting is necessary to
handle data equivalent to about three seconds of 8K sampling.

GetEvent( ), whichiscalled up from thisroutine, isthe function used to get the status of the K6[7:4] input port
(DMT33004 SW1to SW4). Thisfunction is defined in " demoasm.s'.

NMI_CNT isthe NMI input count (NMI switch on DMT33MON}), which shows the value counted by theNMI
processing routine in " demoasm.s'.

Thetop-level functions vsxSpeak( ), vsxListen( ), and ppcSpeak( ) and library functions SpklsRunning() and
setSpeakVVolume( ) are used to reproduce and record voice data. For details on these functions, refer to Section
5, "VOX33 Library Reference".

#i ncl ude "voxcom. h"
#i ncl ude "vsx. h"

extern unsigned char sep[];

extern unsi gned char sev24tl[];
extern unsigned char sev24t2[];
extern unsigned char sev24t3[];
extern unsigned char sev24t4[];
extern unsigned char sev16t2[];
extern unsigned char sev32t2[];
extern unsigned char sev40t2[];

const char vsx_ratio[] = {
VSX_TI ME_CMP_20| VSX_COMPRESS_24K,
VSX_TI ME_CMP_10| VSX_COMPRESS 24K,
VSX_TI ME_CMP_30| VSX_COMPRESS_24K,
VSX_TI ME_CMP_40| VSX_COMPRESS 24K,
VSX_TI ME_CMP_20| VSX_COMPRESS_32K,
VSX_TI ME_CMP_10| VSX_COMPRESS 32K,
VSX_TI ME_CMP_30| VSX_COMPRESS_32K,
VSX_TI ME_CMP_40| VSX_COMPRESS 32K

b

#define DATA SIZE (8000*3)
static unsigned char CnpDat a[ DATA_SI ZE] ;

vsxSpeakBat ch(unsi gned char *Data, int speed)

{
unsi gned char* SpkPar ans;
SpkParans = vsxSpeak(Data, speed);
i f (SpkParanms==0) return
do { } whil e(SpklsRunni ng(SpkParans));
}
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Li sten(int node)

{

unsi gned char* Li sParans;

LedON() ;

Wit (200);

Li sParanms = vsxLi st en( DATA_SI ZE, DATA_SI ZE, CnpDat a, vsx_rati o[ node], 50) ;
do { } while(LislsRunning(LisParans));

LedOFF() ;

}

voi d mai n(voi d)

{
i nt node;
unsi gned char* SpkPar ans;
extern char NM _CNT,;

*CnpData = 0; /* init recording data */
set SpeakVol urme( 0x100) ;

SpkParams = ppcSpeak(sep, 0, 0);
do { } whil e(SpklsRunni ng( SpkParans));

vsxSpeakBat ch(sev40t 2, VSX_SPEED NORMAL) ;
vsxSpeakBat ch(sev32t 2, VSX_SPEED NORMAL) ;
vsxSpeakBat ch(sev24t 2, VSX_SPEED NORMAL) ;
vsxSpeakBat ch(sev16t 2, VSX_SPEED NORMAL) ;
Wi t (10000) ;

vsxSpeakBat ch(sev24t 1, VSX_SPEED NORMAL) ;
vsxSpeakBat ch(sev24t 2, VSX_SPEED NORMAL) ;
vsxSpeakBat ch(sev24t 3, VSX_SPEED NORMAL) ;
vsxSpeakBat ch(sev24t 4, VSX_SPEED NORMAL) ;
Wi t (10000) ;

vsxSpeakBat ch(sev24t 2, VSX_SPEED FAST20);

/* record and play */
for(;;) {
/* node is 4bit data [SW2 SWL SWI SWB] */
nmode = GetEvent ();
switch(nmode & 3) {
case 1:
vsxSpeakBat ch( CnpDat a, VSX_SPEED NORMAL) ;
vsxSpeakBat ch( ChpDat a, VSX_SPEED FAST20) ;
br eak;
case 2:
/* mode change to conpression ratio
by SWL, SW2 status and NM count */
node >>= 2;
node | = (NM _CNT&1) <<2;
Li st en(node) ;
br eak;
defaul t:
br eak;
}
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boot.s
Thisistheroutine used to initialize system settings after areset. After initializing the stack and bus, it callsthe
main routine.

#define STACK INIT 0x00001800
#define PSR INT 0x00000110 ; Initlntr. Level 1, Intr. enable

. gl obal Boot
Boot :
xldw %4, STACK INIT
I d.w Ysp, % 4 ; set STACK
xldw %4, PSRINT
I d.w Y%psr, % 4 ; set PSR

xcal | InitBusCrl
xcal | I ni t CPUC ock

ld. w % 4,0
xld.w [NM_CNT], % 4

xcal | mai n

demoasm.s
This source contains adescription of the following routines:
GetEvent: Gets K6[7:4] input port data
InitBusCtrl: Sets bus conditions
1 wait cycleisset for areas 4 through 10; output disable delay time=0.5 cycles
InitCPUClock:  Setsthe CPU clock
HLT20P=1,8T10N =0, PFION =1

Wait: Generateswait time (in units of 0.1 ms) using the 16-bit timer
LedON, LedOFF: Turnsthe LED onthe DMT33004 board on or off
NMI: NMI processing routine

;i int GetEvent()

#define K6_| NPUT_DATA  0x000402c6

. gl obal Get Event

.align 1

Cet Event :
xld.w 9% 4, K6_| NPUT_DATA
I d.ub % 10, [ % 4] ; read EVENT
srl % 10, 0x04
and % 10, Oxf
ret

InitBusCrl

#define BUS_CTRL_HEAD  0x00048126

.global InitBusCrl
InitBusCrl:
xld.w 9% 4, BUS_CTRL_HEAD

xld.w % 5, 0x0001 ;dis @ 0.5 wait : 1
Id. h [% 4]+, %5 ; 0x048126 area 9, 10
xld.w % 5, 0x0001 ;dis @ 0.5 wait : 1
Id. h [% 4]+, %5 ; 0x048128 area 7,8
xld.w % 5, 0x0101 ;dis @ 0.5 wait : 1
Id. h [% 4]+, %5 ; 0x04812a area 4,5,6
ret
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LT LR LR E LR
#defi ne CPUPOVER_CTRL_HEAD 0x00040140
#def i ne CPUCLOCK_CTRL_HEAD 0x00040150
#def i ne CPUCLOCK_CTRL_PROTECT ~ 0x0004015¢

.align 1
. gl obal InitCPUC ock
I ni t CPUC ock:
xld.w % 4, CPUCLOCK_CTRL_PROTECT
xld.w %5, 0x96
Id. b [%4],%5
xld.w 9% 4, CPUCLOCK_CTRL_HEAD
Id w % 5, 0x05
Id. b [%4],%5
ret

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

;7 SpkSof t Open, SpkSoftCl ose

#define PRESCL6_5 0x0004014c

#define TMCTRL16_5 0x000401a8

#defi ne RELOAD16_5 0x000401aa

#define TI MER16_5_| MASK 0x00040274

#define TIMERL6_5_| FLAG 0x00040284

. gl obal Wait

Wi t:
Id. w % 5, 0x10 ; 16bit-node, Stop
Id.w % 6, 0x00 ; Prescaler Stop
xld.b [TMCTRL16_5], %5
xld. b [ PRESC16_5], % 6
xld. h [ RELOAD16_5], % 12 ; set reload val ue
xld.w %4, TI MERL6_5_| FLAG
bset [% 4], 0x06 ; clear Underfl ow
xld.w %5, Oxff ; Run prescaler 1/2048 0.1 nsec
xld.b [PRESC16_5],%5
Id.w % 5, 0x12 ; Preset(16-bit node)
xld.b [TMCTRL16_5], %5
Id.w % 5, 0x11 ; Run(16-bit node)

xld.b [TMCTRL16_5], %5

Loop:
bt st [ 9% 4] , 0x06
jreq Loop

Id. w % 5, 0x10 ; 16bit-node, Stop
Id.w % 6, 0x00 ; Prescaler Stop
xld.b [TMCTRL16_5], %5

xld. b [ PRESC16_5], % 6

ret

R R R R R R R R R B R R R N R N N R N R N R R N B R N R N R B R RN R B NN RN R BN R

LED ON and OFF

#define POl O 0x402d2  ; PO 1/0 port control

. gl obal LedON

LedON:
xld.w % 4, 0x80
xld. b [POIO,%4 ; PO7 port output
ret

. gl obal LedOFF

LedOFF:
xld.w % 4, 0x00
xld. b [POIO,%4 ; PO7 port input
ret
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;.. int NM routine

.comm NM _CNT 1

.global NM

. gl obal ESC

NM :
pushn % 1

ESC:
ext NM _CNT@»
ext NM _CNT@n

ld. w % 0, NM _CNT@
Id.b % 1, [ % O]

add %1, 1

Id.b [9%0],%1

popn % 1
reti

tabless

This source defines the trap table vectors. SpkintrO() and LisIntrO( ) respectively are entered as interrupt
vector for underflow of 16-bit timer 5 and the A/D converter interrupt vector.

.word Boot ; 0 Reset
.word exception ; 1 reserved
.word exception ; 2 reserved
.word exception ; 3 reserved
.word excepti on ; 4 Zero Div.
.word exception ; 5 reserved
.word exception ; 6 Address Error
.word NM ; 7 NM
.word Spkintr0 ;50 16-bit Tinmer #5-1 underflow
.word Li.slntrO ;64 ADC
exception:
ip0
vsxdata.vs

Thisisthe assembly source of V SX-compressed voice data created by VOX33 tools. Thisdatafile has been
created using the make file "vsxdatamak” in the "voxtool\sample\" directory. For the content of thisfile, refer
to Section 4.2.24, " Executing Tools from aMake File".
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Linker command file

Thefollowing shows the content of the linker command file that is used to link the sample programsexplained

here. Because the sample programs are executed in the external RAM of the DM T33004, the start address of
the CODE section is set to 0x600000.

When creating alinker command file, note the following:

» The BSS section of the VOX33 library must always be mapped into the internal RAM.

» To speed up operation, the objects executed in the internal memory must be mapped into the U section.

Note: The routine used to transfer code into the internal memory is written in the vsxtop.c top-level

functions vsxSpeak( ) and vsxListen( ). This routine is enabled by defining "IRAM_CACHE" when

compiling vsxtop.c.

; Map set

-code 0x600000
-bss 0x20
-bss 0x6a0000 {vsxdeno. o} ; external RAM

-secti on ADPCODE
-ucode ADPCODE {..\..\lib\fadpcml6.0 ..\..\Ilib\fadpcnk4.o
o\ lib\fadpenB2.0 .. \..\lib\fadpcn0. o}

; Object files

table.o
boot . o
voxcom. o
denpbasm o
vsxdeno. o
vsxtop. o
ppct op. o

slutil.o

.\ Vi b\ fadpcnl6.
..\ \ i b\ fadpcn4.
o\ Vi b\ fadpenB2.
.\ Vi b\ fadpenmdO0.

(el NeoNe]

vsxdat a. o

;Voice33 library
vox.lib
sl 104.1ib

A.32 make

The make file "vsxdemo.mak" is provided for use with the VSX sample program. When you have corrected the
source, create an executable object file " vsxdemo.srf" by using "vsxdemo.mak”.

make execution procedure
1. Make "voxlib\samplelvsx\" the current directory.
2. Enter the command shown below from the DOS prompt:
C: \ EOC33\ VOX33\ VOXLI B\ SAMPLE\ VSX>nake -f vsxdeno. mak

Y ou also can execute make from the work bench wb33. (Refer to the" EOC33 Family C Compiler PackageManua™.)

Note: The VOX33 library functions use the CPU’s R8 register. Therefore, when linking the VOX33 library
to the program, do not use the -gp option (optimization using global pointer/R8) of the instruction

extender ext33.
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A.4 When Using the DMT33005 Board

The DMT33005 uses the EOC33208 chip, which does not have aD/A converter in the CPU. For thisreason, the
sample program for the DM T33004 (EOC33A104) described above cannot be used for the DM T33005.

A sample program for the DMT33005 is provided in the "voxlib\smpl208\" directory. Program operation can
therefore be verified in the same way as explained for the DM T33004.

Use DSW1 onthe DMT33005 inits default settings (PLL x2; 20 to 33 MHz input).

To usethe DMT33005 in place of the DMT33004 in the system configuration of Figure A.1.1, choose TM with
DMT33AMP jumper switches JP2 and JP3, and DAL/TM1 with JP9. Other jumper switch settings do not needtobe
changed between the DMT33004 and DM T33005.

Also notethat, when creating a program for the EOC33208, the VOX33library in the "voxlib\lib208\" directory must
link to the program. For details, refer to the sample linker command file.
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