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( IL)

4096[byte]
DGROUP
(char WTD_Work[0x1000])
Exturn
DQROUP
DGROUP IRAM I-RAM

WTDHIRAM.lib) DGROUP  S-RAM
(WTD_SRAM.lib or WTDHSRAM.lib)
DGROUP  S-RAM

SRAM

" WTD_Work” C

(WTD_IRAM.lib or
S-RAM
WonderWitch

0000h

0100h

0200h

0380h

0400h

( Pcm Voice )

0600h

OFFFh



8bit
8bit 16bit
(mov,LD)
(add,ADD)
(sub,SUB)
(and,AND)
(or,OR)
(xor,XOR)
(SET)
(RST)
(cmp,CP)
(test)
Cy(

) Ze( )
0 8086 780



WS PCM

WS PCM
WTD 0 15 16
16byte
256byte
0 23
16byte
384byte
1
1 [step]

o( ) 128( ) 255(
o ) 255( )

16

24

1bit



no number 0 15 255
fl First Level Key On o( ) 255( ) -
ar Attack Rate  Key On o( ) 255( ) -
as Attack Speed Key On 1
al Attack Level Key On 0O( ) 255( ) 255
ar Decay Rate o( ) 255( ) -
as Decay Speed -1
al Decay Level o( ) 255( ) -
sr Sustain Rate o( ) 255( ) -
SS Sustain Speed -1
s/ Sustain Level O( ) 255( ) O
rr Release Rate Key Off o( ) 255( ) -
rs Release Speed Key Off -1
rl Release Level Key Off O( ) 255( ) O

Speed 1( ) 127( )

-1( ) -128( )

Level

AR.AS R DS

AL

DL SR SS
FL RR RS
RL SL
KeyOn KeyOff

Time



[ J

typedef struct {
int
int
int
int
int
int
int
int
int
int
int
int
int
int
char
char
char
char
int
int
char
char
int
int
int
char
char
int

} Wtd_Sys;

Flag;
ProgramOffset;
ProgramSegment;
MusicOffset;
MusicSegment;
EffectOffset;
EffectSegment;
PcmOffset;
PcmSegment;
StayOutMask;
OldIntvector[2];
OldIntvectorCom[2];
ComFIFO_Offset;
ComFIFO_Segment;
Null_20;
VolumeMusic;
VolumeEffect;
VolumePCM;
Tempo;
TempoCounter;
MusicPart;
EffectPart;
ComFIFO_Cnt;
ComFIFO_Adr;
ComFIFO_Size;
RunningStatus
WTD_Sys_InterruptBase;
VoiceTableOffset;

/* 00
I* 02
I* 04
I* 06
/* 08
I* OA
[*0C
I* OE
/*10
[*12
I*14
[*18
[*1C
I* 1E
I* 20
[*21
I*22
I*23
I* 24
I* 26
I* 28
I*29
I* 2A
[*2C
I* 2E
/*30
[*31
I* 32

Flag */
Program Offset Address */
Program Segment Address */
Music Offset Address*/
Music Segment Address */
Effect Offset Address */
Effect Segment Address */
Pcm Offset Address */
Pcm Segment Address */
*/
*/
*/
FIFO Offset Address */
FIFO Segment Address */
*/
*/
*/
PCM */
*/
*/
( 20) */
( 3) */
FIFO Counter */
FIFO Address */
FIFO Size */
MIDI Running Status */
*/
(IRAM) */



Name

int Flag bit 1
bit 2
bit3 PCM Vocie
bit 4 ( PCM Voice )
bit5 MIDI ( )
bit 6
bit 7
bit 8
bit9 chl
bit 10 ch2
bit 11 ch3
bit 12 ch4
bit 13 chl
bit 14 ch2
bit 15 ch3
bit 16 ch4
int ProgramOffset
int ProgramSegment
int MusicOffset
int MusicSegment
int EffectOffset
int EffectSegment
int PcmOffset PCM Voice
int PcmSegment PCM Voice
int StayOutMask (O: )( )
int OldIntvector[2]
int OldIntvectorCom|[2]
char ComFIFO_Offset FIFO
char ComFIFO_Segment FIFO
char NULL_20
char  VolumeMusic 0( ) 255( )
char  VolumeEffect 0( ) 255( )
char VolumePCM PCM Voice (bit0,1: bit2,3:
int Tempo ( )
int TempoCounter PCM Voice




char  MusicPart

char EffectPart

int ComFIFO_Cnt FIFO

int ComFIFO_Adr FIFO

int ComFIFO_Size FIFO

char  RunningStatus MIDI

char InterruptBase

int VoiceTableOffset PCM (IRAM)




20[ch] 3[ch]
[ J
typedef struct {
int FlagControl,
char FlagTai;
char  FlagSharp;
char FlagFlat;
char Channel,
int Address;
char  LoopCount[8];
char  LoopCountPointer;
char  Program;
char  SweepLevel;
char  SweepTime;
int Leng;
int LengCounter;
int LengDefault;
int KeyOffTime;
int KeyOnDelay;
char  KeyShift;
char Key;
char  KeySet[8];
char  KeySetPointer;
char  AcsentVelocity;
int BendSet;
int Bend;
int BendDetune;
char BendLfoDecayRate;
char BendLfoSpeedRate;
int BendLfoLevel;
char BendLfoCount;
char BendLfoRateCounter;
int BendLfoLevelSet;
char BendLfoCountCounter;
char BendEmbAddress;
char BendEmbRate;

PCM Voice

/* 00-01
I* 02

/* 03

I* 04

/* 05

[* 06-07
/* 08-0F
/* 10
/*11
[*12
[*13

[* 14-15
[*16-17
/*18-19
[* 1A-1B
[*1C-1D
I* 1E

I* 1F

[* 20-27
I* 28
I*29

I* 2A-2B
[*2C-2D
[* 2E-2F
I* 30
I*31

[* 32-33
I* 34

I* 35

I* 36-37
I* 38

I* 39

I* 3A

1[ch]
*/
*/
# */
b */
Y
*/
IPCM Adr */
*/
*/
/ */
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
LFO */
LFO */
LFO */
LFO */
LFO
LFO */
LFO */
EMB */
EMB */

*/



char
char
char
char
char
char
char
int

char
char
int

char
char
int

char
char
char
char
char
char
char
char
char
char
int

int

char
int

char
char
char
char
char
int

char
char
int

char
char
int

BendEmbCounter;
BendEmbMaxMin;
BendEmbLevelSet;
Null_3E;
ExprPanSet;
ExprSet;

Expr;

ExprDetune;
ExprLfoDecayRate
ExprLfoSpeedRate;
ExprLfolLevel;
ExprLfoCount;
ExprLfoRateCounter;
ExprLfolLevelSet;

ExprLfoCountCounter;

ExprEmbAddress;
ExprEmbRate;
ExprEmbCounter;
ExprEmbMaxMin;
ExprEmbLevelSet;
WorkAddress;
OctaveSet;

Octave;

GateTimes,;
GateTimeStepLast;
GateTimeStepFirst;
VolumeUpDown
WTD_ModDecay
WTD_ModLevel
WTD_ModLevelSet
Null_5F

PanSet

Pan

PanDetune
PanLfoDecayRate
PanLfoSpeedRate
PanLfolLevel
PanLfoCount
PanLfoRateCounter
PanLfolLevelSet

I* 3B
I*3C
[* 3D
I* 3E
I* 3F
I* 40
I* 41
[* 42-43
I* 44
I* 45
I* 46-47
I* 48
I* 49
I* 4A-4B
I*4C
I* 4D
I* 4E
I* 4F
/* 50
[* 51
[* 52
/* 53
I* 54
/* 55
I* 56-57
[* 58-59
[*5A
[*5B-5C
1*5D
I*5E
I* 5F
I* 60
/* 61
[* 62-63
I* 64
I* 65
I* 66-67
I* 68
I* 69
I* 6A-6B

EMB
EMB
EMB

LFO
LFO
LFO
LFO
LFO
LFO
LFO
EMB
EMB
EMB
EMB
EMB

LFO
LFO
LFO
LFO
LFO
LFO

*/

*/
*/
*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
8BIT */
*/
*/
Q.U)

(@) */
(u) */

*/

*/
*/
*/
*/

*/
*/
*/
*/
*/
*/
*/
*/
*/



char PanLfoCountCounter /* 6C LFO */
char PanEmbAddress /* 6D EMB */
char PanEmbRate I* 6E EMB */
char PanEmbCounter /* 6F EMB */
char PanEmbMaxMin /* 60 EMB */
char PanEmbLevelSet /* 61 EMB */
int ProgramRate [* 62-63 */
char  Programlst I* 64 */
char  Program2nd /* 65 */
char  Program3rd /* 66 KeyOff */
} witd;
Name
int FlagControl bit 1 LFO
bit 2
bit 3 LFO
bit 4
bit 5 LFO
bit 6
bit 7 (MIDI)
bit 8 1bit
bit 9 1bit
bit 10 1bit
bit 11 )
bit 12
bit 13
bit 14
bit 15
bit 16
char FlagTai bit 0
char  FlagSharp bit0,1, 6
char FlagFlat bit0,1, 6
char Channel bit0O 3
bit7 0:MIDI 1: PCM
int Address
char  LoopCount[8] ( )
long PcmAddress PCM Voice
long PcmSize PCM Voice




char

LoopCountPointer

char  Program MIDI :

char Voice PCM :

char  SweeplLevel PCM ch2 : Sweep
char NoiseMode PCM ch3:

char  SweepTime PCM : Sweep

int Leng

int LengCounter

int LengDefalut

int KeyOffTime

int KeyOnDelay

char KeyShift ( )

char Key KeyCode
char KeySet[8] KeyCode
char  KeySetPointer

char  AcsentVelocity

int BendSet MIDI :

int FrectionSet PCM :

int Bend MIDI :

int Frection PCM :

int BendDetune (MIDI Bend
char BendLfoDecayRate LFO

char BendLfoSpeedRate LFO 1
int BendLfolLevel LFO

char BendLfoCount LFO

char BendLfoRateCounter LFO

int BendLfoLevelSet LFO

char BendLfoCountCounter LFO

char BendEmbAddress

char BendEmbRate 1
char BendEmbCounter

char BendEmbMaxMin

char BendEmbLevelSet

char

Mull_3E




char ExprPanSet PCM : LSI
char  Velocity MIDI :

char ExprSet

char  Expr

int ExprDetune

char  ExprLfoDecayRate LFO

char ExprLfoSpeedRate LFO

int ExprLfoLevel LFO

char  ExprLfoCount LFO

char ExprLfoRateCounter LFO

int ExprLfoLevelSet LFO

char  ExprLfoCountCounter LFO

char ExprEmbAddress

char ExprEmbRate

char ExprEmbCounter

char ExprEmbMaxMin

char ExprEmbLevelSet

char  WorkAddress 8bit
char OctaveSet

char Octave

char GateTime8 'Q','U

int GateTimeStepLast o}

int GateTimeStepFirst 'U'

char  VolumeUpDown

int ModDecay

char ModLevel

char ModLevelSet

char  Null_5F

char PanSet */
char Pan */

int PanDetune */
char PanLfoDecayRate LFO */
char PanLfoSpeedRate LFO */
int PanLfolLevel LFO */
char PanLfoCount LFO */




char PanLfoRateCounter LFO */

int PanLfolLevelSet LFO */
char PanLfoCountCounter LFO */
char PanEmbAddress EMB */
char PanEmbRate EMB */
char PanEmbCounter EMB */
char PanEmbMaxMin EMB */
char PanEmbLevelSet EMB */

IL

WTD WtdIL
WTD_FunctionLoad WtdIL
IL WTD WonderWitch "ilibIL->_open()” WwtdIL
/* */
#include "witd.h"
/* */
extern void WTD_FunctionLoad(WtdIL near *Wtd_Function);
/*IL */
static wtdIL Wtd_Function;
/* */
void main(){
I* "Wtd_Function” IL */

WTD_FunctionLoad(&Wtd_Function);

I* 1L "Stay()” */
If(Wtd_Function.Stay() !'= 0){

I* */
}



witdIL

Wonder Witch

char ax (ah=00h)
int ax
long dxax

int wtdlL.Stay();
< >
< >
int

0x0000

0x0001 heap
< >

WonderWitch
0x28
0x0180 (WonderWitch )
"\oiceTableOffset” (64Byte
) wtdIL.Init()
IL 4096byte
4096byte
IL

RunnablelL

HBLANK




int wtdIL.StayOut();

< >
< >
int
0x0000
0x0001
< >
1L

SRAM

void  wtdIL.Init();




char  wtdIL.MusicPlay(char far *Music);

< >
char far *Music

< >
char
0x00
0Ox01 WTD
0x02
< >
< >

void  wtdIL.MusicStop();




char  wtdIL.EffectPlay(char far *Effect)

< >
char far *Effect

< >
char (wtdIL.MusicPlay )
< >

< >

void  wtdIL.EffectStop();




char  wtdIL.PcmPlay(char far *Pcm)

< >
char far *Pcm

< >
char (O:
< >

< >

void  wtdIL.PcmStop();

PCM




char  wtdIL.PcmVoiceSet(char no,char far *wave);

< >
int no (0 15)
char far *wave FreyaBIOS

00h
11h

char  wtdIL.SoftEmbSet(char no,char far *emb);

< >
int no (0 23)
char far *emb (WTD_Emb
< >
char (wtdIL.PcmVoiceSet )
< >
char far *wtdIL.ChangeFar(void far *add);
< >

char far *add

< >
far *
< >

0000h




void  wtdIL.SoundSetChannel(int mode);

< >
int mode BIOS ah=01h
< >
< >

BIOS

int wtdlL.SoundGetChannel();

< >
< >
int BIOS ah=02h
< >

BIOS




void

wtdlL.SoundSetOutput(int mode);

BIOS

int mode BIOS ah=03h
<
<
BIOS
int wtdlL.SoundGetOutput(int mode);
<
<
int BIOS ah=04h
<
BIOS
int wtdlL.SoundGetRandom();
<
<
int BIOS ah=0Eh




void  wtdIL.SetPlayMode(int mode);

< >
int mode
00h MIDI
MIDI
< >
< >

int wtdlL.GetPlayMode();

< >
< >
int wrdIL.SetPlayMode




void  wtdIL.SetMusicVolume(char volume);

< >
char  volume () ()
< >
< >

int wtdlL.GetMusicVolume();

< >
< >
char () ()




void  wtdIL.SetEffectVolume(char volume);

< >
char  volume () ()
< >
< >

int wtdIL.GetEffectVolume();

< >
< >
char () ()




void  wtdIL.SetPcmVolume(char volume);

< >

char  volumebit 0,1 (0 3
bit 2,3 (0 3

< >

< >

Pcm

int wtdlL.GetPcmVolume();

< >

< >

char bit 0,1 (0 3
bit 2,3 (0 3

< >

Pcm

void  wtdIL.SetFIFO(int size,char far *FIFO);

< >
int size FIFO ( [Byte])
char far *FIFO FIFO

< >
< >
MIDI FIFO

_heap WTD 4096[Byte]




typedef struct{
char Name[4]; /* 00-03h "WTD',0" */
char VersionN; /* 04h :‘Version */
char  VersionS; /* 05h ‘Version */
int Extr; /*06-07h */
char Emb; /* 08h */
char  \oice; /* 09h */
char Part; /* 0Ah */
char  TimeBase; /* 0Bh */
void *ExtrAdr; /* 0C-0Dh */
char  *DataAdr; /* OE-OFh */
void *(*PartAdr); [* 10-11h */
} WTD_Mus;
address
0000h 0003h char 'WTD',0 ;
0004h char ;
0005h char ;
0006h int ; (byte )
0008h char ; (17byte )
0009h char WS PCM ; (17byte )
000Ah char ; ( 20)
000Bh char Time base 4
000Ch *void ;
000Eh *void ;
0010h *void Trackl ;
0012h *void Track2 ;

?7??7?h

?27??h




Address Data

0006h word ( :Byte)

000Ch word

Address Data

0008h byte

0009h bhyte WS PCM
000Eh word

17Byte
16Byte
MML
WS PCM

Byte

WS

PCM



Address Data
000Ah byte
000Bh byte
0010h word Track 1
0012h word Track 2
...... Track
bit Data Categoly
bit0-2 0 r
1 c
2 d
3 e
4 f
5 g
6 a
7 b
bit3-4 0
1 #
2 b
3
bit5 &
bit6 (byte or word)
bit7 1
bit 6 = ‘H'( )
1[byte] 000h(0x00)
OFeh(0OxFE) OFFh(OxFF)
2[byte] ( 16[bit]
080h

OFFh,000h,001h
''(0x6C,06Ch)



Command Version Information
0x21 ! Ver,0,01
8bit
0x22 " Ver,0.01 8bit 0x00
byte 8bit
0x27 Ver,0.01
byte
0x28 ( Ver,0.01
0x78
0x29 ) Ver,0.01
0x78
Ox2A * Ver,0.04 LFO On/Off
byte 0. 1: 2:
byte 0...0ff 1...0n
Ox2F / Ver,0.05 On/Off
byte 0: 1 2:
byte 0...0ff 1...0n




0x30

0

Ver,1.00

byte
byte

0x31

Ver,1.00

byte
byte

0x32

Ver,1.00

byte
byte

0x33

Ver,1.00

byte
byte

0x34

Ver,1.00

byte
byte

0x35

Ver,1.00

byte
byte

0x36

Ver,1.00

byte
byte

0x37

Ver,1.00

byte
byte

0x38

Ver,1.00

byte
byte

0x39

Ver,1.00

byte
byte




Ox3A Ver,0.03
word Ox5D
0x3B ; Ver,1.00 WTD_Ctrl_Flag 8bit
byte
word Ox5D
0x3C < Ver,0.01
Ox3E > Ver,0.01
0x40 @ Ver,0.01
byte (PCM O 15/MIDI0O 127) or Voice Switch(bit8 = 1)
(byte ) (PCM O 15/MIDI0 127) and Disable/Enable Sw.
(word ) Decay Rate (Voice Switch = 081h) 7 (Woice Switch = 08xh)
0x42 B Ver,0.08
word bit 15 0:Bend Range 1
bit 0-13 Bend (0( ) 8192( ) 16383( ))
( byte) Bend Range( bit15="1" )
0x43 C Ver,0.01
byte  bit 0-3
bit 4-7 0000<b> . MIDI Port 1
( )
0111<b> : MIDI Port 8 ( )
1000<b> : PCM
0x44 D Ver,0.01
word (-16384 16383)
0x45 E Ver,0.05
byte 0. 1: 2:
byte (0 23)
Ox46 F Ver,0.08
byte (0 127)
0x47 G Ver,0.08
byte (0 127)
0x48 H Ver,0.08
byte Bank MSB
byte Bank LSB
0x4B K Ver,0.01
word (0 65535)




0x4C L Ver,0.01

word 0000<h>

Other

0x4aD M Ver,1.00

byte

word
Ox4E N Ver,0.08

byte NRPN LSB

byte NPRN MSB

byte NPRN Data
Ox4F O \er,0.08

byte 0:0ff / 1.0n
0x50 P Ver,0.03 MIDI : PCM :

byte  bit 1
0x51 Q Ver,0.01

byte (1 8)
0x52 R Ver,0.08

byte
0x53 S Ver,0.08

byte 0:0ff / 1.0n
0x54 T Ver,0.08

byte
0x55 U Ver,0.01

byte (1 100)
0x56 V Ver,0.01

word (-16384 16383)
0x58 X Ver,0.05

bytelsize] (OxF7 )
0x59 W \er,0.08

byte
Ox5A Z Ver,0.05

byte

bytelsize] ( )




0x5B [ Ver,0.03
byte
0x5D ] Ver,0.03
word Ox5B
Ox5F Ver,0.01
byte
0x6B k Ver,0.01 KeyOn
byte
ox6C | Ver,0.01
byte 0x00 =0fstep]
0x01 OxFE
OxFF ZByte
( word ) OXFF
0x6D m Ver,0.04
byte 0. 1: 2:
byte Decay Rate
byte Speed
word Level
byte Count
OX6E n Ver,0.01
byte O 7)
Ox6F o Ver,0.01
byte -2 9)
Ox70 p Ver,0.01
byte bit0~6 o) 64( ) 127( )
bit7 (0: /1: ) (Ver1.07)
0x71 q Ver,0.01 [step]
word (0 65535)
Ox73 s Ver,0.05
byte Level
byte Rate
Ox74 t Ver,0.01
word (H-BLANK 12[kHz])
Ox75 u Ver,0.01 [step]
word O( )1 65535)




Ox76 v Ver,0.01 PCM
byte (0 127)
Ox78 x Ver,0.05
byte
Ox79 vy Ver,0.05
byte
byte
0x7B { Ver,0.08 ( )
byte  bit 0
bit 1
bit 6

bit 7 0. Sharp set 1: Flat set




PCM Voice

Microsoft wav
8 [bit]
1 [ch] (
‘fmt
80186CPU
64[kByte]
PCM Voice 12[kHZz]

12[kHz]

12 [kHz]

'data’

FreyaOS,BIOS

H-BLANK(

64 [kByte]
4 [Gbyte]



0000h
0010h
0020h

O00FOh

000Fh
001Fh
002Fh

00FFh

e FSPNET

URL

E-mail: sha_w@nifty.com
sha_w@pol.com

15

http://homepagel.nifty.com/~sha w/WTD/ (

BBS


http://homepage1.nifty.com/%7Esha_w/WTD/
mailto:sha_w@nifty.com
mailto:sha_w@pol.com
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