4.3 MSX-AUDIO ;

4.3 MSX-Audio Extended BIOS

L5EBIOS

4.3.1 (ZL Iz
4.3.1 Introduction

MSX-AUDIOTI&, ZFU5—23a VY I b9z 7HDY—ERIL—F 2 E LT, YLEEBIOSE

MBIOS(Music BIOS)a—/ILEAE L TWET, EEBIOSTI—)LIZ&Y., 7TUH5— 329D
FOZ7IFZFDOROY R 7 RLAPTZ RLRABEDREZTRAR, /1 2—ROy fa—)LEEH
FoT, O¥ T T—JILERBALTHEUHLET,

In MSX-AUDIO, extended BIOS and a MBIOS (Music BIOS) call are designed as a service routine
for application software. Using a extended BIOS call, application software queries positions, such as
the slot address, address, etc., and calls them via a jump table using a inter-slot call.

EERENEAENELTIESIE. HoNLHROAY FEARF—TILLTHEE, BEI—ILTEH L
PHEFT, COETIEX. MSX-AUDIOHLEEBIOSZERAT A2 DIZHEL., PREBIOSO—ILD A
L ZBIOSOH#EEIZDINTHEEH L XD,

When high-speed processing is needed, the slot can be enabled in advance, to be called directly. In
this chapter, we describe each BIOS function required to use the MSX-AUDIO extended BIOS, and
how the extended BIOS call.

4.3.2 JiiEBIOSOEEUH L

4.3.2 Extended BIOS call

Sy TTF—TILTF FLRAOBE
Obtaining the jump table address

1.
1.
FIUr— a3 v0f. EFUTOIEEBIOSO—ILIZE Y. MSX-AUDIOYLEEEBIOSDEET B R
Oy rESHY U TT—TILDERET FLRAZHARLBITNIERY R A,

The application must find out first the slot and the head address of the jump table in which
MSX-AUDIO extended BIOS exists by using the following extended BIOS calls.

JLeEBIOSHBEET AAAY S U TF—TILDEET FLAIE, UTOLSIZLTROZE
ElS

1. RETURNIE$SRT Y Z7HDT—49 T ) 7(64/84 M)ZEES
2. LUTOHEEITLN. FFCAHEMZa—ILT %

It asks for the head address of a slot and a jump table in which extended BIOS exists as follows.
1. The work area for RETURN information area (64 bytes) is taken.
2. Make the following settings and call FFCAH address

aO—/LFIE
Call Procedure
Input




D /84 R&S (10)
MSX-AUDIO#EEEBIOSD T /34 AEE1E10
E #ae&ES (0)
B RETURNIEHRT ! 7DRAY k7 KL R
ZAAY FP7RLRIE, SATFLT—HITYFIZEEEATNS
HL RETURNIEHRT!) 7DEET7 FL X

D Device Number (10)
The device number of MSX-AUDIO extended BIOS is 10.
E Function number
B The slot address of RETURN information area
The slot address is saved in the system work area.
HL Address of the RETURN information area

RAMORX Oy b7 RLRIFUTOT—V T FIZRESATVES, COT—VTYTFTETA4X
INEHRINTWEVATLATENTY, T4 RIBERIATLWENWS R TLATIERAMD R
Ay b7 FLRZFTHEIE. YT LTRSS L0 TRAMSRCHMAC] 4> TAUDIO.MAC] #
SEBLTTFSLY,

Slot address of the RAM is stored in the addresses below. This variables are enabled on your
system if a disk interface is present. If there’s no disk present on the system, and you are looking for
the slot address of RAM, see the sample program and "RAMSRCH.MAC" and "AUDIO.MAC".

£R758RAMR Oy 7 KL R
Table 7.58: RAM slot address table

R=Y DJ—HTYFDF7FLR Name
Page Address
0 F341H RAMADO
1 F342H RAMAD1
2 F343H RAMAD2
3 F344H RAMAD3
RY{E
Return value
Output

B RORETURNIEHRIU7ZNDAAY +7 LA
HL RORETURNIFHRI ) 7DFEE7 KL R

B Slot address of the next RETURN information area
HL Head address of the next RETURN information area

EELORE
Change register
Modifies

F (flags)



RETURNIE®RIZT T r—2 a3 UAMEE LEEIICRO L S 1TSS I ET,
RETURN information is stored in the area specified by application as follows.

B:HL ---> CrYoIT—JILOAAY FT LR
Jump table slot address

Y TT—TID%ET FLA(Th)
Jump table LSB

S TT—TID%ET FLR(L)
Jump table MSB

) H—TJ(EI20)

Reserved (always 0)

B:HL returned
->
X7.33 RETURNIE#HR D 2 =X
Table 7.33: Format of RETURN information

MSX-AUDIOMWEEWE F (X, BLURBZEHLL DR ZIDABRNEDL LT ICIRO>TEET,
AOY F7 FLADORBRIEIMSXEETUTOREY TY,
If there is no MSX-AUDIO present, will return contents of the HL and B registers unchanged.

716|514 ]13]|2 (1|0
F]1]0|0[0|S|S|P|P

K734 Ay 7 FLADOER
Table 7.34: Format of the slot address

PP EAZROY FES
S,S: #hiikAROY FEE
F: i3k R Oy FEIBET HIHEEI11

P,P: Primary slot number
S,S: Secondary slot number
F: Flag to signal that the slot is extended

VhiEBIOSZ{FE AT 5154k, COHLEBIOSO—IILTEB LS Y TT—TJILEA VR —R
Oy ba—)LBEIZKYPEUHL, BHDOBIOSZHEALET,

When using extended BIOS, the jump table obtained by this extended BIOS call is called by
inter-slot call, and the target BIOS is used.

4.3.3 MSX-AUDIODE D F ¥ > IV ER
4.3.3 Getting the number of MSX-AUDIO chips present

MSX-AUDIODE#:TIE. 1D2DMSX R T LICERFIZ2DDMSX-AUDIO LSINEE SN TINS5
ERBYET, ZD=H. MSX-AUDIONEDHEMNEFRARET,

MSX-AUDIO specification allows 2 MSX-AUDIO chips to be connected at the same time to the same MSX
system. Will check how many MSX-AUDIO are present.

J—IVLFIR
Input




D 7/314 R&ES (10)
E #EEES (1)
A0

D device number (10)
E function number (1)
A0

RY{E
Output

A MSX-AUDIOD %
0 MSX-AUDIOA— kY v IEFEE LAY
1 MSX-AUDIOA— k1) wIE1D
2 MSX-AUDIOA— k1) w22

A number of MSX-AUDIO
0 MSX-AUDIO cartridge not present
1 One MSX-AUDIO cartridge present
2 Two MSX-AUDIO cartridge present

EELORA
Modifies
BC,DE,HLLL4}

All except BC, DE, HL

4.3.4 HEEEBIOS O ¥ » T T—T L DOER/
4.3.4 Obtaining the extended BIOS jump table

MSX-AUDIOHEERBIOSIZUUTFISRY Ov v TTF—TILEF>TWEY, 7TUr—ar oy
FLEFAE—ZAOY baA—LGET, ET VM) EZHFUPHET I EITE Y PERBIOSO EH#HE
ZRIATEFEY,

MSX-AUDIO extended BIOS has a jump table shown below. An application program uses a
inter-slot call and can use each function of extended BIOS by calling each entry.

K19 Orv o TT—TIL
Table 7.59: Jump Table

KEMDD 2% e
Ity A Name Function
~
Offset (in) bytes)
0 VERSION VI rozT7DN—23 0B FEHE. 3/\1 EL0)
Software version number (currently, 3 zero bytes)
3 MBIOS MBIOS(Music BIOS)MDFEUH L
MBIOS (Music BIOS) call
6 AUDIO MSX-AUDIOD # i1k
MSX-AUDIO initialization
9 SYNTHE HE7TUr—23> 705 LOMUTEL

Call the built-in application



12 PLAYF PLAYX DEMEIREDES
Query the status of a PLAY sentence

15 BGM BGME— K DX E/fEM
BGM mode enable/disable
18 MKTEMPO  MK(Music Keyboard)B4/28xD T V RDERTE
MK(Music Keyboard) playback/record tempo settings
21 PLAYMK MKEZDHE
MK music playback
24 RECMK MK/EZ D FE 8%
MK music record
27 STOPM MKDBE4A/EREk. ADPCMEEER/BELE. PLAYXDELE
Pause MK playback/record, ADPCM record/playback and PLAY
sentence
30 CONTMK MK 4/REERD#k#E
Continue MK playback/record
33 RECMOD MKERExE— FDERE
MK record mode setup
36 STPPLY PLAYX D=1k
Stop a PLAY sentence
39 SETPCM ADPCM/PCM#EIZi % £}
ADPCM/PCM setup
42 RECPCM ADPCM/PCM®D &
ADPCM/PCM record
45 PLAYPCM ADPCM/PCMMO B4
ADPCM/PCM playback
48 PCMFREQ ADPCM/PCMB4AREIK#MNDER
ADPCM/PCM sample rate setup
51 MKPCM MKFADPCMT—%4 D% %E/fE kR
Enable/disable ADPCM for the MK
54 PCMVOL ADPCM/PCMB4YXEE2NRE
ADPCM/PCM playback volume setup
57 SAVEPCM  ADPCM/PCMT—4®MO+—7
Save ADPCM/PCM data
60 LOADPCM ADPCM/PCMT—4 M H—FK
Load ADPCM/PCM data
63 COPYPCM ADPCM/PCMT—4 MEgRi%
Copy ADPCM/PCM data
66 CONVP ADPCMT—#% #PCMT—# &
Convert ADPCM data into PCM data
69 CONVA PCMT—% #ADPCMT—4 [ZZ 2
Convert PCM data into ADPCM data
72 VOICE FMERT—42 DEE
Set FM instrument
75 VOICECOPY FMERT—42 D&

Copy FM instrument

4.3.5 RELiE

4.3.5 Notation



AUDIO offset:6 | - v L ITTF—JIEEN DA TEY b
—Offset from the table top
e
Function
— REEDHIFETY
—Overview of the function
a—JLFIE
Call ;
2 — ZOYEEBIOSEERT B2 HT> T, il
procedure -
Input THFIETT.
—Steps necessary to use this function
RYE
Return value
Output L YREBIOSEI— L LIS L BRRET
ER
—Result of this extended BIOS call
fRan
Commentary
— ZDHLEBIOSORRREZTFH L KRR LFT,
IR —Detailed explanation of this extended BIOS
Note function
SEBRITRNEREMARLETS,
—Discusses some of the issues to be aware of.

MSX-AUDIOMD#EIEBIOSa— /L TIE., HICEHYDNEWRY ., IXRTOL PR A ERESNEE
Ao

Specifically in the MSX-AUDIO extended BIOS calls, unless otherwise noted, all registers are modified.

AUDIO offset: 6

HRe

Function




MSX-AUDIOZ #IE#A{E LE T,
MSX-Audio initialization
J—IL¥FIR
Input
[BUF(F55EH)] ICLIFD/IRSA—42ERELET,
The following parameters are set to [BUF (F55EH))].

BUF PLAYX CERAY SFMERRAXFIIDH(0~9)
Number of FM strings to be used in the PLAY statement (0-9)

+1 E—FRAVF*

Mode switch*
+2 AVRYIAY MIFERAT HFMERDE(0~9)

Number of FM channels to be used for an instrument (0-9)
+3 PLAYXHE1XFIITHEAT HSFMERDE(0~9)

Number of FM channels used by the 1st string of a PLAY sentence (0~9)
+4  PLAYXE2XFITHERAY HFMERDE(0~8)

Number of FM channels used by the 2nd string of a PLAY sentence (0~9)
+5 PLAYXE3IXFIITHERAT HFMEREDE(O0~7)

Number of FM channels used by the 3rd string of a PLAY sentence (0~7)
+6  PLAYXFEAXFITHERT HFMERDE(0~6)

Number of FM channels used by the 4th string of a PLAY sentence (0~6)
+7  PLAYXESXFITHERAY HFMERDE(0~5)

Number of FM channels used by the 5th string of a PLAY sentence (0~5)
+8 PLAYXE6XFINTHERAYT HFMERDE(0~4)

Number of FM channels used by the 6th string of a PLAY sentence (0~4)
+9  PLAYXETXFINTHEAY HSFMERDE(0~3)

Number of FM channels used by the 7th string of a PLAY sentence (0~3)
+10 PLAYXSE8XFF| THEAT SFMEFRDE(0~2)

Number of FM channels used by the 8th string of a PLAY sentence (0~1)
+11 PLAYXHEIXFFITHEAT HSFMERDE(0~1)

Number of FM channels used by the 9th string of a PLAY sentence (0~1)

E—RRA VT
*Mode switch
bit0 0 )X LZEFERLAEL
Enable rhythm mode
1 YALEFRATS
Do not use rhythm mode
bit1 0 PLAYXX TADPCMZ &k £ (Y
Don’t handle ADPCM in PLAY statement
1 PLAYX TADPCM %% 5
Handle ADPCM in PLAY statement
bit2 0 MSX-AUDIOZCMSE— FIZ LAy
Don’t enable MSX-AUDIO CMS mode
1 MSX-AUDIOZCMSE— KIZ9 3
Enable MSX-AUDIO CMS mode
RY{E
Output

ARNNRSGA—BRIZRYAH D EF Y ) —TFTEIAITTRY., LT OhEEA,



If an input parameter has an error, a carry flag will be set, the function will return and initialization
will not be performed.

]
Commentary

MSX-AUDIOY R T LZ##IME LET, TSYNTHE] & TMBIOS] %< £ TOHEEE Z D#H]
itx L=, ERHTEET,
Initialize the MSX-AUDIO system. After this initialization, you can use all functions except
"SYNTHE" and "MBIOS".

AR

Note
FMERDHREIF) ALEZFERALAWEEIXOET, FRHIT SELEE6ETTT,

The number of available channels is 6 when using the rhythm mode, and 9 when not.

SYNTHE offset: 9

Hike

Function
HEF7IUy—2 35S LEREVELET,

Callls the built-in application.

J—IL¥FIR
Input
mL
None
RY{E
Output
mL
None
fiEen
Commentary

FE7 TV r—230 7075 LICHEERLES, 3 L. LETICAUDIOMNMEFA TS &, 4
T3 EFITVE—2LFET,
Transfers the control to the built-in application. If AUDIO has already been called, it will return
without doing anything.
IE
Note
BASICTCLEARX Z#ETL=RICIK. REDOT7 TV 7r—2 30707 S LFEELANTLZSE
W, REDGE. RETDHAREENHYFET,
Please do not start the built-in application program after performing a CLEAR sentence by BASIC.
In the worst case, it may cause the system to freeze.

SETPCM offset: 39



Hhe

Function

ADPCM/PCMDERE 774 ILEMHLLE T,
| initialize an audio file of ADPCM/PCM.

a—ILFIR
Input

[BUF(F55EH)] ICLATDINS A—2 FHRELET,
(F55EH) [BUF] must contain the following parameters.

BUF EE I 74 ILES(0~15)

+1 TNAREFO0~5, 2 L4%EKRL)
Device number (0~5, except 4)

+2  E—F0H)
Mode (0 or 1)

+3 TNAREBBIZE-TELS
Depends on the device number

+4 TNARBBITEH>TELD
Depends on the device number

+5 RIDTHBEwY k
Lenght LSB

+6 RIDLFESEY K
Lenght MSB

+7 BT TBARBOTHEE Y k
Sample frequency LSB

+8 HYUTYUITRERBOLEE Y b
Sample frequency MSG

+9  Fr URILBESOH)
Channel number (0 or 1)

BUF+3&BUF+HAM/INT A =R ETNA RBFICE>TUTDOLSITEBYFET,
Parameters BUF +4 and BUF +3 is different according to the device number, as follows:

TINA RBEF0N2M & Z= (4L ERRAM)
Device number 0 or 2 (external RAM)

+3 BRET HIMEFGZL
No need to set
+4 BRET HMLEFGZN

No need to set

TINA RBEF1H3D & F(SHEROM)
Device number 1 or 3 (external ROM)

+3 ROMBEE 7714 ILEF
ROM audio file number

+4 LZ\'d-O

TN REF50D & EF(SMEBRAM)

+3 VRAM7 KLADTHRISE v +
VRAM address LSB

+4 VRAM7 RLADLEHISE w +



VRAM address MSB

RY{E
Output

ANNGA—RIZRYNHDIEXF Y —TIFTZATTRY . REFTOIEEA,

If an input parameter has an error, a carry flag will be set, the function will return and configuration

will not be performed.
AR
Note
TINA RBEBACPU)IERTEE A,
The device number 4 (CPU) cannot be used.

RECPCM

e
Function
EREBERIT7AINICEBRELET,
| will record the audio file sound.
Records a sound audio file.

J—IL¥FIR
Input

[BUF(F55EH)] [ZLLFMD/RS A —2 Z2RELET,
(F55EH) [BUF] must contain the following parameters.

BUF ERI77 14 IVES(0~15)
Audio file number (0~15)
+1  SYNC(0AM)
SYNC (0 or 1)
+2 A7ty FOTHEBE Y b
Offset LSB
+3 A7ty bDOLEBE Y b
Offset MSB
+4 REIOTFESEY k
Lenght LSB
+5 RIDLESEY K
Lenght MSB
+6 HYUTYUITEAKRBOTHEE Y k
Sample frequency LSB
+7 YUTYUTRRBOLEEE Y b
Sample frequency MSB
+8 Fy URILES (0H\1)
Channel number (0 or 1)

offset: 42

E&, YUY VT REKEMICSETPCMTRE LE-EZFERT 5 L ElE. /85 A —42IZ0FFFFH

TERELTLEELY,

When using the value set in the SETPCM length, sampling frequency, set the OFFFFH each parameter.



F v oRIIBEESSETPCMTHRE L-EEZFERAT LS EEE. FroRILBESICOFFHERE L TL
k=1 AW

When to use the value set by the channel number SETPCM set 0 FFH channel number.

RYE
Output
ANNGA=RIZEYNHIEXF Y —TFTZATTRY . HFEFTHOIAFEEA,
If an input parameter has an error, a carry flag will be set, the function will return and no sound will
be recorded.

PLAYPCM offset: 45

HRe

Function
BEEI7ANEBELET,
Will play the voice file.

Plays a voice file.

a—IVEIR
Call Procedure

[BUF(F55EH)] ICUATDINS A—2 EHRELET,
(F55EH) [BUF] must contain the following parameters.

BUF EEI 74 LES(0~15)
Audio file number (0~15)
+1  REPEAT(0/HM)
REPEAT (O or 1)
+2 F 7ty bFOTHBEY k
Offset LSB
+3 A7ty bOLEBE Y b
Offset MSB
+4 RIODTHBEwY k
Lenght LSB
+5 RIDLEFEBEwW K
Lenght MSB
+6 BT UTRRBOTMSE Y b
Sample frequency LSB
+7 BUTYUTEARBOLEHBE Y
Sample frequency MSB
+8 FrUFRILEES (0HM1)
Channel number (0 or 1)
RS, YO T U JRKRBICSETPCMTRE LIEZERT 5 & E(E, /35 A —4[ZOFFFFH
FERELTLLEZEL,
When using the value set in the SETPCM length, sampling frequency, set the OFFFFH each parameter.

FrY URIBESETPCMTHRE LI-EZFERATSHIEEZIE. Fr o RILBESITOFFHEERE L TK
=&y,

When to use the value set by the channel number SETPCM set 0 FFH channel number.



| RYfE |

ANNGA=RICEBYNHIEFY ) —TFTEZIATTRY . BERFTOAEREA,

If an input parameter has an error, a carry flag will be set, the function will return and no sound will
be recorded.

PCMFREQ offset: 48

Hike

Function
BERRBEEELFTT .
Change the playback frequency.

fEsi
Commentary

H—ALE—FBERICH VT OTERBEEAET, BEPFTHEVEDREHY FEA.

Sampling Lord changes the number in local mode during playback. There is no effect when not
playing.

Changes the sample rate during playback. Has no effect if no sample is being played.

a—ILFIR
Input
BC BIF v URILDY T VI EKEK
Channel-1 sampling frequency
DE HE2F v U RILDY T VI EKEHK
Channel-2 sampling frequency

#iFH(£1800~49716 T, HfildHzTY ,
E2F v URIIDENEEEL DELPRZICBCLUR A ERLEEHRELTTEL,
The range is 1800~49716 and the unit is Hz.
When there is no 2nd channel, please set the same value of the BC register to DE register.

RY{E
Output
ARANRSA=BIZRYNHDEFY)—TSTEATTRY., 40T TRRBDERIZIT
nFEtA,
If an input parameter has an error, a carry flag will be set, it will return and a change of a sampling
frequency will not be made.

PCMVOL offset: 54

BREE
Function
ADPCM/PCMBAEBEZHRELET,
Sets the ADPCM/PCM volume.




JO—ILFIR
Input
BC BIFv R LOBLEE
Channel-1 playback volume
DE #E2F v URILDBEEE
Channel-2 playback volume

g (Z0~63T. 63VVRABTETT .
F2F X URIDFEELLBENEE(E, DELPRAIIBCLORA A LRALEEHRELTTSL,
WHAME(ZADPCMTIL63. PCMTIX32Td .
The range is 0-63, 63 is the maximum volume.
When the second channel does not exist, you must be set to the same value as the BC
register in DE register. The default value is 32 in 63, PCM in ADPCM.

RYE
Output
ANRSGA=RIZRYDBHEEXF VY —TIFTZIAITTRY.,. BEREF TONERA,
If an input parameter has an error, a carry flag will be set, it will return and a volume setup will not
be performed.

SAVEPCM offset: 57

HRE
Function
ADPCM/PCMBE 77/ LE 7OV E—T 4 RO9~t—TLZET,
An ADPCM/PCM voice file is saved to a floppy disk.

Saves an ADPCM/PCM audio file to the floppy disk.

a—IILFIR
Input

A BEI7AILES

HL 727/4)LEZ0HA7 KL R
T77A4IIEAIIDISKBASICO 7 7 A LARY JIZHEET HAXFIDRIERIZETILIA—+
(22H)ZFEE. RRICOFESET,

A Voice file number

HL An address with a file name
Place the double quotes (22H) before and after the string matching the file spec of DISK
BASIC, place the 0 at the end.

A Voice file number

HL Pointer to a file name
The filename spec must be a zero terminated string enclosed within double quotes (22H).

FILENAME: DB "A:VOICE.PCM", 0

RY{E
Output
BEEI7ANLBEAELLBENEZEFY)—TFJ2IATTRY., t—JXiThhFEt A,




When a voice file number is not right, the carry flag is set and it returns, and a save is not
performed.

IE
Note
T7ANVEBRELLGEN2T2Y, TARIBA>TWEWEEDIT S —HFEEE S EBASICA &~
B—TVEADIZ—NEBIL—FUICHEABYET, ChEBTH=01ICF, [
HERRO(FFB1H)] £W\53 7wV €R/EL T, 2—H—JOJSLQATIS—NEBZTH>TTS
LY,
JOVE—TA RV UNDTNA REZEHRELTHELVWBERITOAFEEA,
Control is transferred to the BASIC interpreter error-handling routines in case of errors such as incorrect file

name or disc not found. In order to avoid this, please set up the hook [H.ERRO (FFB1H)] and perform error
handling by the user program side.

Correct behavior does not occur if you specify a device name other than floppy disks.
Only disks are allowed for the device designation.

aEBEI7AILDIA—TY b

m Audio file format
BEEI77ANLIE320TAVIhLHBYET, ZRDIET/NA DAY FTOAYY T,
CNIEIBSAVERT—F AV FTE—TENBT—=-NDkELRLT, BEF 774 /LEBLOADX
TA—KTERELESITHLTOWET, RIF8NNA DAV TH—A—232TAOAYHTE, 22
[ZlE. E—FENTULBADPCM/PCMT—R 2DV TDFEBRIAEMMTUNET . RENEED
ADPCM/PCMT—4% T3,

Audio file consists of three blocks. The first is 7 bytes of header blocks.

This is saved in the BSAVE statement data of leading and the same, can BLOAD statements load the audio
file. The following is the information blocks of 8 bytes. Here is written information about the ADPCM/PCM
data. And finally the ADPCM / PCM actual data.

The audio file consists of three blocks. The first block is a header of 7 bytes, using the BSAVE file
format. Later, the BLOAD command can be used to load the audio file.

The second block has 8 bytes and contains meta-information about the ADPCM/PCM data. It is
followed by the 3rd block, that contains the actual ADPCM/PCM data.

File Offset Header block

0 BSAVE Header ID (FEh)

1,2 0000h

34 BEET—OORE+AM I+ A—23vTAVYIDRE -1 (/N F)
Voice data length + information block lenght - 1 (byte)

EELEET—2 DR EIN65536/31 FLLEDIHE, FFFFH
However, if more than 65536 bytes, the length of the audio data will be

FFFFH

5,6 ADPCMT—4 D54 0000h
For ADPCM data
PCMT—42 D& 0001h
For PCM data

AT A—=230TAYY
Information block locking



78 BET—2DORSE (256/\4 ~H)
Voice data length (256 bytes)
910 HrTYUIRAREH (Hz)

Sampling frequency

11,12 ADPCMT—42 DiF&E
For ADPCM data 8000h
MEFAETH S
The initial prediction value
PCMT—4 DiH&E

For PCM data 0000h
13,14 ADPCMT—A2 DiH&E
For ADPCM data 007Fh
VHFTRETHD

The initial prediction value
PCMT—4 DI5F&

For PCM data 0000h
F—A2JOvYy
Data Block

15 BET—4

Voice data
K735 BEI7AILDI+—TY b+
Table 7.35 audio file format
LOADPCM page: 60

BigE
Function

ADPCM/PCMBE 774 LEJOvE—T4 X bO0—KLET,
Loads ADPCM/PCM audio files from a floppy disk.

a—ILFEIE
Input
A BEI7TANLES
HL 727/4ILEZ0OHSH7 FLR
774 IILEIIDISKBASICO 7 7 A LAR YV IZHEET D XFIDQRRIZETILIA— b+
(22H)EEE. REICOZFEZTET,

A Audio file number
HL An address with a file name

A file name places a double quote (22H) before and after the character string which suits the file
spec. of DISK BASIC, and, finally places 0.

A Voice file number
HL Pointer to a file name
The filename spec must be a zero terminated string enclosed within double quotes (22H).

FILENAME: DB "A:VOICE.PCM", 0



RY{E
Output
BEEI7ANLBBNELL LGN SFY. SAVEPCMTE—T SNz T 7ML THRWVWI 7AILE
A—FL&ESELEEER FYU—TFTZITTRY. O—FiIfTbhFELA,

When a voice file number does not tend to be right or it is going to load the file which is not a file
saved by SAVEPCM, a carry flag is set, it returns and loading is not performed.

When the audio file number is incorrect or asked to load a file not saved by SAVEPCM the flag carry
will be set, and the loading will be aborted.

IE
Note
T7ANLENRELL MDY, JAVYE—TARIBA>TWEWEEDIS—MiEES &
BASICA A —T ) ADMIZ—NEBIL—FUICHEABYET, chEBT5=H021K, [
H.ERRO(FFB1H)] £W53 79V #REL T, A—H—TOJSLAITIS—NEZEZTHo>TTE
LY,
TAVE—T AR LUNDTNA RBEFIRELTHELVEBEXTHORLERE A,

Control is transferred to the BASIC interpreter error-handling routines in case of errors such as incorrect file
name or disc not found. In order to avoid this, please set up the hook [H.ERRO (FFB1H)] and perform error
handling by the user program side.

Correct behavior does not occur if you specify a device name other than floppy disks.
Only disks are allowed for the device designation.

COPYPCM offset: 63

Hae
Function
ADPCM/PCMDT—R #BF 7 7M1 ILRITERELE T,
ADPCM/PCM data transfer between the audio files.
Copy ADPCM/PCM data from an audio file to another.

J—IL¥FIR
Input

[BUF(F55EH)] ICLITFD/INSA—2ERELFT,
The following parameters must be set to [BUF (F55EH))].

BUF YV—RAEEI7AIVES
Source audio file number
+1 TATAXR—2a VBRI 714 ILEF0~15)
Destination audio file number (0 to 15)
+2 Y—RA Tty FOTEBE Y b
Source offset LSB
+3 Y—RA 7ty FOLHBE Y b
Source offset MSB
+4 REDOTHEBE Y b
Lenght LSB
+5 REOLERMBEY +

Lenght MSB



+6 TATAR—2avA 7ty FOTHBEY b
Destination offset LSB

+7 TATAR2—30F 7y FOLEBEBE Y +
Destination offset MSB
+8 Y —RIETE(0HM)

Source select (0 or 1)

RYE
Output
ANRGA=RIZRYDBHIEX Y —TITTEITTRY. T—2OEEFIThhFEEA,
If an input parameter has an error, a carry flag will be set, it will return and transmission of data will
not be performed.
In case of any incorrect parameter, the function will abort with the carry flag set.

CONVP offset: 66

Hihe

Function

PCMERXDT—4 #ADPCMBERDT—X [CE#LF T,
Convert data in PCM data format to ADPCM format.

JO—)LFIE
Input
[BUF(F55EH)] IS T MD/R5 A —2 &#H/ELET,

The following parameters must be set to [BUF (F55EH)].

BUF VY—RAEEIT 71 IWVES(0~15)

Source audio file number (0-15)

+1 TATAR—2aVvEERI 74 LES(0~15)
Destination audio file number (0-15)

RYE
Output

ANNRSA=BRIZRYDBHDEX Y —TFTEITTRY. T2 DEEFTHhhFEEA,

If an input parameter has an error, a carry flag will be set, it will return and transmission of data will
not be performed.

In case of any incorrect parameter, the function will abort with the carry flag set.

CONVA offset: 69

HiRe

Function
ADPCMEERXDT—4 #PCMERXDT—R ICEHBL T,




Convert data in ADPCM data format to PCM format.

J—IL¥FIR
Input

[BUF(F55EH)] IZLLFD/RS5 A —2 Z2RELET,
The following parameters must be set to [BUF (F55EH))].

BUF V—RAEET 74 ILESB(0~15)

Source audio file number (0-15)

+1 TATAFR—2aVBEI7AIILEF0~15)
Destination audio file number (0-15)

RYE
Output

ANNRGA—RIZRYAHDEXY ) —TFTEITTRY . T—E2DEEFTONELEA,

If an input parameter has an error, a carry flag will be set, it will return and transmission of data will
not be performed.

In case of any incorrect parameter, the function will abort with the carry flag set.

MKTEMPO offset: 18

HRe
Function
Sa—UvIOF—AR—FEREH. BERELA O/ —LBEORELZERELET,
Music keyboard performance record, reproduction speed, and the speed of the metronome function
are set up.

J—LFEIE
Input
DE F ViR
#FH(£25~360T, BEEFM12MEHE-YDOHESEFOHTT,

DE Tempo
The range is 25-360, the unit is the number of quarter notes per minute.
The range is 25-360, measured in quarter notes per minute.

RYE
Output
ANNGA=RIZEBYNHIEXF Y —TFTEZIATTRY. BEFTOIAFEREA,
If an input parameter has an error, a carry flag will be set, it will return and a setup will not be
performed.
In case of any incorrect parameter, the function will abort with the carry flag set.

MKPCM offset: 51



Hhe

Function
22—V yIF—R—RFTEZEIHADPCMEF I 7 M LEBF I 7M1 IILESTHEELEY,
Specifies the ADPCM sound file played in the music keyboard with audio file number.

J—LFIR
Input

A BEI7ZALES

EHEIZ0O~15TY, EEZLOHDICIXOFFHERELET,

A Voice file number
The range is 0~15. Specify OFFH to stop playback.

RY{E
Output
ANRGA=RIZRYDBHDEXF VY —TFTEZITTRY. BERFITHObhEEA,
If an input parameter has an error, a carry flag will be set, it will return and a setup will not be
performed.
In case of any incorrect parameter, the function will abort with the carry flag set.

IFE
Note
A—ALE—FLUNDBEEI 7M1 ILERELIEE. BEIhFEEA,
It is not performed when audio files other than the local mode are specified.

a2 -y X —FR—FEZEDREKR. BE
22—V vIF—AR—FMKERIUTORRXTAEICERLET,
m music keyboard performers recording and playback
A music keyboard (MK) performance is recorded on a memory in the form of the following.

F—HWEINhEE2DT—H2B/31 F)
Data when a key is pressed (3 bytes)

A AN RE
Offset Content
0 T4 LA 31 +(0~255) *1
Delay-byte (0~255) *1
1 Ew k7 ¥—72ID(1)

Bit 7: key ID(1)
Evw k6~0 F—a— F&ES(1~125)*2
bits6~0: key code number (1~125) *2
2 AOYT 4(0~15)*3
Velocity (0-15) *3

F—HAEENIZEEDT—H 2N |)

Data when a key is released (2 bytes)

A AN NE
Offset Content
0 T4 LA /31 F(0~255)*1
Delay-byte (0~255) *1
1 Ew k7 F—74 271D(0)

Bit 7: key ID(0)



Ev F6~0F—a— F&EE(1~125)*2
bits6~0: key code number (1~125) *2

J—FRL—23 (@234 k) *4
No operation(2 bytes) *4

A2ty k A&
Offset Content
0 T4 LA 731 ~(0~255) *1
Delay-byte (0~255) *1
1 J—ARL— 3 2ID0M127)

No operation ID (0 or 127)

BTI—D2/81 })
End mark (2 bytes)

A2€y b NE
Offset Content
0 T4 LA /31 F(0~255)*1
Delay-byte (0~255) *1
1 #£T1D(126)

End of stream ID(126)

T4 LA+
F—HAREINFYBINYUTBEETARENEFUETMN, Ta LA/31 L EITHT
DARY FHNRBETHLSEDA RN FNFE D ETORBIERMT. MKTEMPOIZ & Y
MSX-AUDIO LSIZERE SN2 14 YE Y AHDEIEMNEMTNET,

2 F—a—F
F—a—FIIBEEZEET 53— FTHRCHE0TT,

BAROSTF 4
ROVTAIEF—FRMLEEREZEKRLET, RAEDMSX-AUDIOTILEERHEE DM
#HR—FLTWLWEHNDT, HohLHERESA-ROL T BELINET,

C M IFHEERBASIC TIXCALL MKVELT. MBIOSTIZSM MKTRELEY .

4 )—ARL—>3ay
FTALANAL FMZKYREBETESZARY FORBEREITR A4 TEYIAHDOREFT255%
TTY, £2T. FNALULDREHEARNY FRBNWEEIZTEMBT—E2D/ —FRL—
3T —4T9,

*1 Delay Byte
Although it calls it an event for a key to be pressed or to be detached, the number of times
of the timer interrupt by which this event is the lapsed time to F7& % after a front event
occurs, and a delay byte was set as MSX-AUDIO LS| by MKTEMPO is written.

*2 Key code
The center C is 60 in code as which a key code specifies a pitch.

*3 Velocity
A velocity means the speed which pressed the key.
Since the speed detection type keyboard is not supported in present MSX-AUDIO, the
velocity set up beforehand is written.
This is CALL MKVEL and it sets it up by SM_MK by MBIOS at extended BASIC.

4 No-op
Elapsed time of the event can be held by delay byte is 255 in the timer interrupt frequency.
Therefore, when there is no time event beyond it, the data written is no operation data.



PLAYMK

Hike

Function
MKEEEREBELET,

MK record is reproduced.

a—ILFEIE
Input

BC MKEZRRHT—2 DRREH

DE MKEZRREHT—2 DxiEEH

BC MK music recording data start address
DE MK music recording data end address

RYE
Output

L
None

Note: See Table 7.57 on chapter 4.1 for the MK record format.

offset: 21

RECMK

Hihe

Function

MKEZZiHRLET,

Records a MK performance.

a—JLFIR
Input

BC MKEZRRHT—2 DORREH

DE MKEZRRHT—2 OREEH

BC MK music recording data start address
DE MK music recording data end address
RYE
Output
mL

None

offset: 24



Note: See Table 7.57 on chapter 4.1 for the MK record format.

CONTMK offset: 30

Hike

Function
STOPMIZ & > TELE L TWE=MKEBEE/ZREEZ#ELET,

Continue a MK playback / recording that was stopped by STOPM.

a—ILFEIE
Input
7L
None
RYE
Output
L
None
RECMOD offset: 33
BRe
Function

MK DEHFE—FERELET,
Set the recording mode of MK record.

a—ILFIE
Input
A E—F
0 Sa—T4aUJEHELEL)
1 MKEZZRHE
2  MKBAEZRE®
3 MKERLBEZWmALLRHE
A Mode
0 Mute (do not record)
1 MK performance is recorded.
2 MK playback is recorded.
3 MK performance and playback are recorded (both).
RYE
Output

ARNRTGA—=RICBRYDHEIEFY)—TIFJTEITTRY ., ZEFTHOhERA,
If an input parameter has an error, a carry flag will be set, it will return and a setup will not be



performed.
In case of any incorrect parameter, the function will abort with the carry flag set.

MBIOS offset: 3

Hike

Function

MBIOSZMUH LET,
Call the MBIOS.

a—IILFIR
Input

MBIOSDIT Y h) 7 FLRAZHLL SR RIZRELEY, £EHADL TR EIEMBIOSOFIL—
FUICES>TERENELGYET, XLPRFEINLDPREEA V2 —XAy ba—)LIZfEHn D
=, TOFEETITET LN TEER A, LIzA>T. [BUF(F55EH)] ITLLTFD & S ITERTE
L/i—d_o
The entry address of MBIOS is set as HL register. Moreover, other registers differ in a setup by
each routine of MBIOS. For the IX and IY registers used in inter-slot calls cannot pass intact.
Therefore, [BUF (F55EH)] in the set below.

The entry address of MBIOS is pointed by the HL register. Moreover, other registers differ in
meaning for each routine of MBIOS. For the IX and 1Y registers used in inter-slot calls cannot be
passed intact. Therefore, [BUF (F55EH)] is the set as below.

BUF Content
+0 XL ABZDTHRBE v k
IXL
+1 XL RADLEREBE Y +
IXH
+2 YLOREADT_FEY k
YL
+3 IYLORAZDERBE v
IYH
RYE
Output

MBIOSDEIL—F UICk >TELY FF, MBIOSIZDUNTIE T144 MBIOS] ZZET LY,
Depends on each routine for MBIOS. Please see 4.4 MBIOS for MBIOS.

PLAYF offset: 12

Hihe

Function
PLAYX DEMEIREZRANET
Check the operating status of the PLAY statement.




JO—ILFIR

Input
APLAYXDF ¥ VR ILES

B IE1~PLAYX D REFATE S F v U RILEBEETY, IFZLOLIBETE., COEEEFR

TOF Y URILDIEEELTYET,
A Channel number of the PLAY statement

The range is from 1 to a PLAY statement currently available channel numbers.
However can be 0 to select all channels.

RY{E
Output
HL 0 EESNT=F ¥ U RILIEERTEAGL
FFFFH {EESNI=F v U RILNBREESES
ETOFYURILDBEESIN-EETF, ENMODF Y URILTHEREFLGS
[FOFFFFHAY, %5 THEIFNIFARY £,

HL O The specified channel is not playing
FFFFH The specified channel is currently playing
When all channels are selected, returns OFFFFH if playing in one channel any.
return value is zero, otherwise.
When all channels are selected, returns OFFFFH if any channel is still playing,
or returns zero otherwise.

BGM offset: 15

HrE
Function
NI TS0 FRBETINEINEREELET,

It is specified whether background processing is performed.
Selects whether background processing is performed.

aO—J)LFEIE
Input

A 0 NYYTSo  FREBZEITHEN

1 Ny O 559 FREB%ETS

AUDIOZEFUET &, Ny 9 55O FIEBEITS E—FICUHRESNET,

0 Don't Perform Background Processing.

1 Perform Background Processing.

If AUDIO is called, initial setting will be carried out to the mode which performs background
processing.

A0 Disable background processing.
1 Enable background processing.
If AUDIO is called, the default setting enables the background processing.



RY{E

Output
7L
None
AR
Note

ROMEEIIN VI TS50 FEBATEET,
e PLAYXIZ K %EE
e O—AJIE—FOADPCMEEEEB4.
e 7 FRLRIEFIZLEAMKDERELE

Background processing of the following function is possible.
e Playback by PLAY statement
e Local mode ADPCM recording playback
e Recording and reproduction of MK by addressing

STOPM offset: 27

HRE
Function
MKDEEFHZBEE. ADPCMEBREBAE. PLAYXDERLELZPLEIEET,
Stops recording and reproduction of MK, ADPCM recording and playback, and performance of
PLAY statement.

a—IILFIR
Input
7wl
None
RYE
Output
Tl
None
fi R
Commentary

MKDEEEREL. ADPCMEREBLE. PLAYXDERLHEEZFLEESEET, MKOREBLEL
CONTMKTH##ET H C EMTEET,

Ensure that you have stopped recording and reproduction of MK, ADPCM recording and playback,
and performance of PLAY statement. MK record playback can continue at CONTMK.

Completely stops any record or reproduction of MK, any ADPCM recording or playback and any
performance of the PLAY statement. The MK recording or playback can be continued later by
calling CONTMK.




STPPLY

Hike

Function

PLAYXDEZRZIT#ELEIEET,
Stops only the PLAY statement playback.

O—ILFIR
Input

7L
None

RYE
Output

L
None

offset: 36

VOICE

HeE
Function
FMERDEF Y URILICEBREZRELET.
Sets the tone for each channel of the FM sound.
Loads an instrument for each channel of the OPL soundchip.

a—ILFIE
Input

[BUF(F55EH)] IS T D/R5 A —2 &#H/ELET,
The following parameters must set to [BUF (F55EH)].

BUF Content
+0 RARNSA—2TOYH1
Voice parameter block 1
+4 ARG A—RETOYH?2
Voice parameter block 2
+8 RARNRSA—=E2TAOYY3

Voice parameter block 3

+(n-2)x4 RA RS A—42T0Ov4n-1
Voice parameter block n-1

+(n-1)x4 KA R/XTA—=2TOvIn
Voice parameter block n

+nx4 T2 FY—7(0FFH)
End mark(OFFH)

offset: 72

BERARNRFA=2TOYTF41, FTHEEESNATVWEYT, CO/NFA—F(R2BEDIEEAE



NHYET,

1DEVRATLIHEAGNTVWSERT -2 2EETHIHEE T, UTO&S5G//RTA—42T0Oy
JTHEELEY,

Each voice parameter block consists of 4 bytes.

This parameter has two kinds of specification methods.

By the case where the tone data with which the system is equipped is specified, one is specified by
the following parameter blocks.

Each voice parameter block consists of 4 bytes.
This parameter has two kinds of specification methods.

To load a built-in instrument, use the following parameter block format:

+0 FMERDF v > % IJ)LES(0~8)
FM channel number (0~8)
+1 BFOERE
Must be setto 0
+2 EBRSIATZ)DERES(0~63)
Sound library instrument number (0~63)
+3 HTOEERE

Must be setto 0

L5312 —rAELLERT 2 ZEETIHEET. UTOLSGN\FTA—2TOvY
THEELEY,

In case you want to specify a user-supplied tone data and one is specified in the parameter block as
follows.

To load a custom instrument, use the following parameter block format:

+0 FMERBROF ¥ >+ ILES(0~8)
FM channel number (0~8)

+1 HPOFFHEBRE
Must be set to OFFH

+2 ERT—2DHAHT7 FLADTHBE Y
Address of instrument data LSB

+3 ERBT—A4DOHAHST FLRADERSE Y k

Address of instrument data MSB

RYE
Output

ANRGA=RIZRYDBHIEFVYI—TFTEITTRY. EEFITObIhFEEA,

If an input parameter has an error, a carry flag will be set, it will return and a setup will not be
performed.

In case of any incorrect parameter, the function will abort with the carry flag set.

R
Commentary
FMEROEF v U RIVICERBERELEFT ., 1EICOF Y U RIILETORENHEFTT,
A tone is set to each channel of an FM chip.
A setup up to nine channels can be performed at a time.




One instrument is loaded to each channel of an OPL chip. Up to nine channels can be set up per

call.
VOICECOPY offset: 75
BREE
Function

FMBRT—2%&&ELET,
Transfer the FM sound source data.
Copy a FM instrument data.

a—IILFIR
Input

[BUF(F55EH)] IZLLTD/INS A —2 2B ELET,
NS A—BDEEIZIZIUTOAEEILHY ET,

1. VRTLEBRBTIATIUDO~63DS3END1DEVRATLEERSA TS D32~630N ENHIZ
T 5HLDT, LTONRSTA—4%FEELET,

The following parameters must set to [BUF (F55EH)].
Parameter specifying the following way.

1. To copy one of 0~6363 of a system tone library to one of 32~63 of a system tone library, and
specify the following parameters.

BUF

+0
+1

+2
+3
+4
+5
+6

+7
+8
+9

Content
0
V—RAEBSA TEDERES(0~63)
Source Instrument number (0~63)
0
0
0
0
TATAF—2aVBRBSIATEDBERES(32~63)
Destination Instrument number (32-63)
0
0
0

2. VARATLBEBRSAITSINDO~63MDI5N12F1—HF—DT—2EEHICEETHEHDT, U
TONFA—2ZHBELET,
2. To copy one 0~63 systems sound library to a user data area, specify the following parameters.

BUF

+0
+1

+2

Content
0
V—RAEBSA TEDERES(0~63)
Source Instrument number (0~63)
0



+3 0

+4 0

+5 OFFH

+6 A—HY—T—R2EEOT FLADTHEE Y b
Address of user data area LSB

+7  A—Y—T—2EEOT FLADOLMHBE Y
Address of user data area MSB

+8 0

+9 0

3. A—H—DT—REENSVRATLERTA T DIR2~63DENNEET HHLDT, K
TONRTA—REEELET,
3. To copy to any system sound library 32~63 from the user data area, specify the following
parameters.
3. To copy an instrument from the user data area to any system sound library instrument in the
32~63 range, use the following parameters:
BUF Content
+0 OFFH
+1 A—H-—T—LHEEDT FLADTHEE Y b
Address of user data area LSB
+2  A—Y—T—L2EEOT7 FLADLEAMBE Y O
Address of user data area MSB

+3 0
+4 0
+5 0

+6 TARATA4F—La BERIATIVDERES(32~63)
Destination instrument number (32~63)

+7
+8 0
19 0

4. DRATLERSATZ)D2~63DITATEL—HF—DT—2HBEICEETLHLDT. LT
DINTA—BZHEELFET,
4. To copy any system sound libraries 32~63 to the user data area, specify the following

parameters:

BUF Content
+0 O

+1 OFFH

+2 0

+3 0

+4 0

+5 OFFH

+6 A—Y—T—REHEOT7 FLADTHEEE Y k
Address of user data area LSB

+7  A—Y—T—HEEDOT7 FLADLABE Y
Address of user data area MSB

+8 A—Y—T—REHORIDOTHE Y +
Lenght of user data area LSB



+9  A—Y-T-EEEOREIDLEMSEY
Lenght of user data area MSB

5, 1—H—DT—FBEMNS VATLERTIATF)DI2~63DITNTITEETHHDT, L
TONRTA—REHEELET,
5. To transfer to any system sound libraries 32~63 from the user data area, specify the following
parameters.
BUF Content
+0 OFFH
+1  A—Y—T—2EEDOT FLADOTHEE Y b
Address of user data area LSB
+2 A—Y—T—RBEHEOT7 FLADLFESE Y
Address of user data area LSB
+3  A—Y—T—LEEOREIOTHEEY +
Lenght of user data area LSB
+4  A—HP—TF—REHEORIOLMHE Y b
Lenght of user data area MSB

+5 0

+6 OFFH

+7 0

+8 0

+9 0
436HoFLTnygs LA

4.3.6 Sample program

AO7OYE—T 4 XYI1Z TAUDIO.MAC] £ WLWSHRIRBIOSO—IILDETITAYT S LHAAST
WEF, COTATILICIE. UTOBASICTAY S LLEEDE@MELELET .

The execution program of the extended BIOS call "AUDIO.MAC" is contained in the attached floppy
disk. Work equivalent to the following BASIC programs is carried out to this program.

10 PRINT "Go synthesizer (y for yes) ?";

20 A$=INPUT$(1)

30 IF A$="y" or A$="Y" THEN CALL SYNTHE
40 CALL AUDIO(1,3,1,1,1)

50 END

7+t 2 T ILIEMSX-DOS LT
Assembling on MSX-DOS:

A>M80 = AUDIO.MAC

oIk
Linking:

a>L80 /P:100,AUDIO,AUDIO.BIN /N /E

ELTTELY,
Please carry out.
Please type:



BASICT
BLOAD "AUDIO.BIN".R

ETBE TATSLNETTEES,

A program can be run if it carries out.



