Wonder Swan
Jotal Sound Driver

Version 1.0a

User’s Manual

Digitalis



Wonder Swan Total Sound Driver( WTD )

Wonder Swan( WS ) Wonder Witch
WS PCM
MIDI
20 3
PCM Voice
() ()
Wonder Witch

2001.05.29 Digitalis
(S.w.)
(FUN-X)

Wonder Swan

Wonder Witch

Freya BIOS , Freya OS, Trans Magic
MS-DOS,MS-Windows Microsoft Corporation
Macro Assembler Microsoft Corporation

LSI-C86



PCM Voice

MML e

MML
Wonder Witch

ROM e _

WonderSwan

T T

T DD TTD

T DT TD
A Db
W N © oo NN NN SN~N~NOoOOOOMDMWN

T T
A D
w w



Standard Edition ... (SE)

Professional Edition ... (PE)

Developer’s Edition ... (DE)

2-1 Wonder Swan Total Sound Driver

SE

PE

DE

Driver( PCM )

MML Compiler

User’s Manual

WTD Software Development Kit

(HCP Chart, )




(lib

1I L1
DMA
wtd_h.fx
HBLANK
IL
Freya OS Freya BIOS
DGROUP  I-RAM(DS=0x0000)

S-RAM(DS=0x1000)

WS PCM
PCM Voice
PCM Voice

) WonderWitch

Freya OS Freya BIOS

SRAM
4096byte
WonderWitch
I-RAM DGROUP
(WonderWitch ) S-RAM
DGROUP  4096Byte

MIDI(38.4kbps)



HBLANK

WS PCM
16 MIDI  (38.4Kbps)
MIDI
16 WS PCM
MIDI
WS PCM 128
MIDI
WS PCM
MIDI
LFO
MIDI
MIDI
HBLANK
MIDI
MML
>
“wtd_h.fx”  MIDI
"wtd_h.fx” MIDI

MIDI



PCM Voice

HBLANK PCM Voice
PCM Voice
HBLANK WS
(12[kH2)) PCM Voice

PCM Voice

Microsoft 'wave’ (12[kHZz], ,8[bit])



WMSVWTD.FX
/ROMO/

X1l X4
Y2,Y4
Y1,Y3

START

b.)

Wonder Witch

WTD

WTD.IL WTD

FreyaOS FreyaBIOS



MML

MS-DOS

WTC [filename(.mml)]
MML witd
Wonder Witch (“FX”

) MML "EX” 1

Wonder Witch Wonder
Witch "mkfent.exe” Wonder Witch

Wonder Witch MML "EX” 1

MML Wonder Witch
Wonder Witch

WTV FUN-X “wswa.exe”
(Win32 )

MML

MML

MIDI



MML

< >
TI Title

FI Filename (

B Time Base

PA Part

FX Switch Wonder Witch
< >

Developer's Manual

< >

Title (Switch
Filename (Switch
Time Base 48

Part 0

Switch 0

24
16

1

1
1 255
1 20(
0 (

)11(

ver,0.01
ver,0.01

3)




< >

IN Filename(+ ) ver,0.01
< >
< >

MS-DOS :8/ 3




WS PCM
< >
@ no,do,di,adz, .. b6 d31 ver,0.01
QF no, no2, Filename ver,0.01
< >

Developer's Manual

< >

no 0 15

ado d31 0 15

noz 0 255

Filename (WTV )

< PCM >

Level T[sec]

15

: — ) —)
KK_Ii < time

0

ao al az . a31 ao al




PCM MIDI

<
E

Ex

<

no, fl,ar, dr, dl, sr, rr

Developer's Manual

no
fl

ar
as
al
ar
as
al
sr
SS
s/

rr
rs
rl

number

First Level Key On
Attack Rate  Key On
Attack Speed Key On
Attack Level Key On
Decay Rate

Decay Speed

Decay Level

Sustain Rate

Sustain Speed

Sustain Level

Release Rate Key Off
Release Speed Key Off
Release Level Key Off

Speed

0 23
O(
O(

0(
0(

0(
0(

0(
0(

o( )

1)
-1( )

ver,0.01
no, fl,ar,as, al,dr,ds, dl,sr,ss,sl, rr,rs, rl ver0.01

255
255( ) -
255( ) -

1
255( ) 255
255( ) -

1
255( ) -
255( ) -

1
255( ) 0
255( ) -

1
255( ) 0
127( )
-128( )



Level
AR.AS R DS
AL
DL SR SS
FL RR RS
RL SL
KeyOn KeyOff
Time
< >
MML
< >
cn(n,...) ver,0.01
< >

Developer's Manual

MML




< >

$Sn MML

$Sn
< >
<
S a z,A Z
n 0 255 0
MML MML
< >
MML

PCM MIDI

< >

I ver,0.01
< >
0x21




8bit PCM MIDI
< >
"address ver,0.01
< >
0x22 address
< >
address 0 0 255
< >
0
MIDI
< >
‘velocity ver,0.01
< >
0x27  velocity
< >
velocity 127 0 127
< >

Key

Velocity KeyOn




PCM MIDI

< >

( Volume down ver,0.01

) Volume up ver,0.01
< >
0x28 Volume down
0x29 Volume up
< >

"
LFO PCM MIDI

< >

*type, n ver,0.04
< >

Ox2a tpe n

< >
0 0 (Disable) or 1 (Enable)
< >
LFO type
(type )
0 LFO
1 LFO

2 LFO




PCM MIDI

< >

ltype, n ver,0.05

< >

ox2f type n

< >
0 O (Disable) or 1 (Enable)
< >
type
(type )
0
1




PCM MIDI

< >

command , address , no

< >
command + 0x30 address no
< >

command 0 9

address 0 255

no 0 255

< >

command

© 00N O O b W DN PF-L O

ver,1.00




PCM MIDI

< >

[

flag
Jcount

< >

0x5B  count(byte)

Ox3A address(word)

0x3B flag(byte) ,address(word)
0x5D  address(word)

< >
count 1 255
flag  bit O0:Carry bit 1:Zero

I MML

ver,0.03
ver,0.03
ver,1.00
ver,0.03




PCM MIDI

< >
< Octave Down ver,0.01
Octave Up ver,0.01
< >
0x3C Octave Down
0x3D Octave Up
< >
PCM MIDI
< >
@ voice KeyOn ver,0.01
@F voice KeyOn ver,1.05
@S voice, decay KeyOn decay ver,1.05
@R voice KeyOff ver,1.05
< >
0x40  voice (bit8 = 0)
0x40 switch (bit8 = 1), voice (, decay (switch="81h" ))
< >
voice (byte) PCM: 0 15 @S, @R 255
MIDI: 0 127
decay (word) 0 65535
< >
(PCM) (MIDI)

‘@S’,@R’ 128




MIDI

>

>

B bend (, range)

Ver,0.08

bend 1 (range)
'range’ bitl5 1
>
bend (word) 8192 O( ) 8192( ) 16383( )
range(byte) 2 1 127
>
PCM MIDI
>
C track ver,0.01
>
track

MIDI 0 15
PCM 128 131




PCM MIDI

< >

D detune ver,0.01
< >
0x44 detune
< >
detune(word) 0 -32768 32767
< >

( )
PCM MIDI

< >

E type, no ver,0.05
< >

0x45 tpe no

no

'E''EX'
Iltyl




MIDI

< >
F volume Ver,0.08
< >
0x46  volume
< >
volume 100 0 127
< >
MIDI
< >
G press Ver,0.08
< >
Ox47  press
< >
pPress MIDI 0 127




MIDI

< >

H /sb, msb Ver,0.08
< >
0x48 /sb msb
< >
Isb MIDI 0 127
msb MIDI 0 127
< >

PCM MIDI

< >

K delay ver,0.01
< >
0x4B delay
< >
delay (word) 0 0 65535( :Step)
< >

LFO,




PCM MIDI

MML [EOF]

0x4C address('L'

ver,0.01

0x0000 )

MIDI

< >

M decay , mod

< >

0x4D decay mod

< >
decay 0
mod MIDI

Ver,0.0a

0 65535
0 127




MIDI

< >

N /sb, msb, data Ver,0.08
< >
Ox4E /sb msb  data
< >
Isb 0 127
msb 0 127
aata MIDI 0 127
< >

MIDI

< >

Os Ver,0.08
< >
Ox4F s

0 (Disable) or 1 (Enable)




PCM MIDI

< >
P switch ver,0.03

< >
0x50 switch

< >
switch 0 0 (Disable) or 1 (Enable)
< >
PCM chO 0 PCM chl 0
PCM ch2 Sweep Mode PCM ch3 Noise Mode
MIDI Dumper Switch

8 PCM MIDI
< >

Q gate time ver,0.01
< >
0x51 gate time
< >
gate time 8 1 8
< >
I4I




MIDI

< >
R bless ver,0.08
< >
0x52 bless
< >
bless MIDI 0 127
< >
MIDI
< >
S soft ver,0.08
< >
0x53 soft
< >
soft 0 0 (Disable) or 1 (Enable)




MIDI

< >

T foot Ver,0.08
< >
0x54 foot
< >
foot MIDI 0 127
< >

100 PCM MIDI

< >

U gate time ver,0.01
< >
Ox55 pgate time
< >
gate time 100 1 100
< >

l50|

(U




PCM MIDI

< >
V detune ver,0.01

< >
0x56 detune

< >
detune(word) 0 -32768 32767




MIDI

< >
X{adata(1),data(2),....,data(n}} ver,0.05
X{data(1),data(2),....,(data(3),...,data(4)),...,data(n} ver,0.05

< >
0x58 OxFO data(l) data(2).... data(n) OxF7

0x58 OxFO data(l) data(2)... data(3)... data(4) CRC data(n) OxF7
< >

data() 0 127

< >
MIDI e
0 'CRC'
MIDI
< >
Z{data(1),data(2),....,data(co)} ver,0.05
< >
Ox5A co data(1l) data(2) ... data(co)
< >

data() 0 127

MIDI it




PCM MIDI

< >

_ trance ver,0.01

< >

Ox5F trance

< >
trance 0 -128 127




PCM MIDI

< >
ver,0.01
c g
d a
e b
f r
#H -
+ =
%n (1 65535)
n n (1 65535)
0 (MIDI )
( )
& (KeyOff )
< >
com  (lengs) Developer's Manual 1
< >
III
I{}I




MIDI

< >

k velocity ver,0.01

< >

0x6B  velocity

< >
velocity 0 o(C ) 127( )
< >
PCM MIDI

< >

| length ver,0.01

1% step
< >
Ox6C (time base *4 )/ length
Ox6C step
< >
length 4 (time base =48 ) 1 65535
step 48 1 65535




LFO

PCM MIDI

< >

m type, decay , speed, level , count ver,0.04

< >

0x6D type decay speed level count

< >
type 0: 1: 2:
decay 0 255 :Step
speed 1 255 :Step
level (word)  -32768 32767
count 1(One Shot LFO),2 255(Triangle LFO)
< >
LFO
(type )

< LFO >
Level

lv><co

dr [step]

Time
Sp * co [step]




PCM

< >
n noise ver,0.01
< >
Ox6E noise
< >
noise 0 0 7
< >
PCM ch4
PCM MIDI
< >
0 octave ver,0.01
< >
Ox6F octave
< >
octave 4 2() A ) 10( )




PCM MIDI

< >
p pan (, mode) ver,0.01
p%pan(, mode) mode=1 ver,1.07
< >
0x70  pan + mode*128
Ox70 pan%*4 + mode*128 (pan% 32 1 )
< >
pan 64 o( ) 64( ) 12( )
mode 0 0: , 1:
< >
PCM MIDI
< >
g gate time ver,0.01
< >
Ox71 gate time
< >
gate time (word) 0 0 65535( :Step)




PCM

< >

s level , rate

< >
0x73 level rate

< >
level O( ) 255( )
rate o ) 31( )

ver,0.05

PCM MIDI

< >

t tempo
t% tempo%

< >
0x74 720000/ (tempo >< timebase)
Ox74  tempo%

< >
tempo (word) 120 ( timebase = 48

ver,0.01
ver,0.01

1 65535




PCM MIDI

< >

u gate time ver,0.01
< >
Ox75 gate time
< >
gate time (word) 0:

1 65535 ( . Step)
< >
PCM MIDI

< >

V expression ver,0.01

v% expression% ver,0.01
< >
OX76  expression
OX76  expression% *8
< >
expression 0 o( ) 127( )
< >

MIDI




PCM MIDI

X dev

< >
0x78 «aev

dev 1

Y

ver,0.05

o( ) 127( )

MIDI

< >

y reg, data

< >

Ox79 reg data

reg
data MIDI

ver,0.05

0 127
0 127




PCM MIDI

< >
{ } Ver,0.08

#H -
+ =
c g
d a
e b
f r

< >

Ox7B oqata Developer's Manual

< >




Wonder Witch

Wonder Witch Wonder Witch
Wonder Swan ( )
Wonder Witch

Wonder Wave
MS-DOS
MS-DOS Ver,3.30c Windows XP Professional (NT Server
64bit Windows

X-modem (  KTX,WTERM )
Wonder Witch Freya OS
FTP ( )
Wonder Witch
Wonder Swan Wonder Wave
(Wonder Witch 9600bps )
9600 bps
8bit
1bit
“send " [ENTER]
Wonder Swan "A”
X-modem
“WTSSV.FX” "WTD.FX” Wonder Witch (
Wonder Swan "B”
“wtdsv” "A”
WTD
11x" 11A11

Wonder Witch



ROM

WonderSwan
WonderWitch
WonderSwan
ROM (128kByte) WonderSwan
ROM WTD

WonderWitch OS, BIOS ROM

"ROM_IMG.BIN” WTD
WonderSwan BIOS ROM "WSMAKE.COM”
"ROM_IMG.BIN” ROM

"WSMAKE.COM”

m Oswan
toyo
URL http://php.nm.land.to/

MS-DOS

WSMAKE [filename(.wtd)]

WTD WonderSwan
ROM WonderSwan



Wonder Swan
Wonder Witch
LSI-C86
Roland SC88 8850
YAMAHA Mu80,128
JIS X 6054-1
JIS X 6054-2
MIDI ver. 1.0
Oh! X 88 8
Oh! X 88 12
X1
PC9800-86
PC9800 Series Technical Data Book
Z80
Z80
MASM

MML2MID
PMD

BANDAI
QUTE

LSI Japan
Roland
YAMAHA

Soft Bank
Soft Bank
Soft Bank
NEC
ASC

ASCII
ASCII
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