4.4 MSX-AUDIO MBIOS

4.4.1 (FLHIZ

4.4.1 Introduction

MBIOS(Music Basic Input Output System)IZMSX-AUDIOA > TLVAFMERDEER AL
ADPCM/PCMDEREBE. Sa— Py F—FHR—FORFrohlZzarbo—9d5704
SLBT, fiRBIOSZELTC7 IV —2 30 TadS LD T I RRTHIENTEET,
HiR— F T BHEICEREL DT TUTOLS HBEDAHY T,

MBIOS (Music Basic Input Output System) is a set of programs to control MSX-AUDIO have FM
played and ADPCM/PCM recording playback, scan of music keyboards, such as the can through
the extended BIOS to access from application programs. Primarily support the following.

FMERICHT 2ERDEE. EFE
JALEIZHT 2ERDEE. EFE
ADPCM/PCMAKIZL 2 BENHSE. BE
ADPCMT—% £PCMT—%4 DEE LM
CSMARIZCLBBEFEDHEE
Sa—VYIF—FR—FDRFy >
B|YAHDNVEY T

Setting voice for FM synthesis, playback
Setting voice for the rhythm sound, playback
ADPCM/PCM voice recording, playback
Mutual conversion of PCM and ADPCM data
Speech based on CSM

Music keyboard scan

Interrupt handling

BHE. COEZHETITHE->TIE., T45Y89501 £HFELTTF LY,
Note that before reading this chapter, please also read “4.5 Y8950”.

4.4.2 MBIOSOa—/)LFIE
4.4.2 MBIOS Call procedure

MBIOSIZY8950 4 BIET VR T B1-DH TIL—F U TT, MBIOSZI—ILT B & =4,
PE3RBIOSa —)LOMBIOS(MBIOSZ U ETH=HD IV ) ZFERALET ., EEOFEUHL
[Z. UTFTD&LSHBFIETITLNET,

MBIOS is a group of subroutines for direct access to Y8950. When you call the MBIOS, you can
use the (entry for calling the MBIOS) MBIOS of extended BIOS call. The actual call, | will do in the
following procedure.

1.MBIOSOIY FYF7 FLRZHLLYRARIZHKRET %,
2. EMBIOSDIEEIZL Y . EDMDL PR ZZHRET .
3. [BUF(F55EH)] [CIX, IYLYREDHNBERELFET,

1. Set to MBIOS entries address the HL register.
2. Set up other registers by the specification of each MBIOS function.
3. [BUF (F55EH)] to set the contents of the IX and IY registers.

[BUF XL O TF8E w k




Lower 8 bits of the IX register

+1

IXLYRADLEMBE Y k

Upper 8 bits of the IX register

+2

YLORZDTHBE w k

Lower 8 bits of the IY register

+3

IYLOREDERSE Y

Upper 8 bits of the IY register

4. MSX-AUDIO¥EEEBIOS D v » T T—TILDF 7+ v F3(MBIOSOMEUE L)EA 2 —X Oy
Fa—LE EICKYETET,
4. MSX-AUDIO extended BIOS jump table offset 3 (MBIOS calls) to call due to inter-slot calls.

4.43 J—HxT)7
4.4.3 Work area

MBIOSIZR R B —F v U RILIAL—TF ¥ U RIL2DNDY850%HIH L EFT, £H=HLDY8950
DIF ¥ VRILDFMEREZFELET, 7TUr—3 > 7055 LIEMBIOSIZR LTED

FroRrIVEFERTEINE, ULTOZLETEIFFUoRILOT—YITYTDT FLAEMBIOSIZ
BT EITHEELET,

MBIOS controls the Y8950 one channel master / slave channel 2. | also control the FM sound of
nine channels of Y8950 each. Also controls the FM sound of nine channels of each Y8950. The
address of the work area of a channel where the following corresponds [ Which channel does an
application program use to MBIOS? ] is specified that it passes MBIOS

R760 FYoRrILDIT—HT)T—%&
Table 7.60 channel work area list

s 2PV Ixssesan) ma

Label Address Size (in bytes) |Function

CHDBO |3000H |64 FMERF ¥ >R IJILOT—4 FM sound channel 0 data

CHDB1 (3040H |64 FMEIRF ¥ > JL1T7—4 FM sound channel 1 data

CHDB2 |3080H |64 FMERF ¥ > RIJL2T—4 FM sound channel 2 data

CHDB3 |30COH |64 FMEJRF ¥ > #JL3T—4A FM sound channel 3 data

CHDB4 |3100H |64 FMEJRF ¥ > #JL4T—4A FM sound channel 4 data

CHDB5 |3140H |64 FMEIRF ¥ > #IJL5T—4 FM sound channel 5 data

CHDB6 |3180H |64 FMEIRF ¥ > #JL6T—4 FM sound channel 6 data

CHDB7 |31COH |64 FMERF ¥ > RIJL7T—4 FM sound channel 7 data

CHDBS8 |3200H |64 FMEJRF ¥ > #JL8T—4 FM sound channel 8 data

MIDB M |3280H |64 51_—9‘y7«r>xww UIT—R(RRA—F ¥ U R))
- Music Instruments data (master channel)

MDIB S |32c0H |64 51_—9“y9«r>;<‘y)w UYIT—=B(AL—TFx¥o2RIL)
- Music Instruments data (slave channel)

UVL 3700H 1024 A—H¥—FMEJRT—4 FM sound source user data

fz& ZIE. F—F 2 (RC_KON)IZ
For example, key-on (RC_KON) is

a—J)LFIE
FNEREF v o RILEBET H-ODCHBO 7 KL X

IX

Call Procedure
Address of CHDB for specifying a FM sound channel

IX




EHEHSTWET, 3L, FMERF v U RIL2BIZH L THEET 54 5.
Supposing it specifies to the FM sound channel No. 2,

rcgkon  equ 35

chdb2 equ 3080h
1d a, rcgkon ; set function code
1d ix, chdb2 ; set channel number
1d de, 3c@0h ; center 'C'
1d c, 8 , medium velocity
call sv_real

ERYFET, COF—FUICEIRE—Fr o), AL—TFr o RILDBESHY FE
Ao FBEDGUDMERERIYRZ—F v R, AL—TFroRILY £51F5 1L TRLEHE
ZLET,

7 —79 L) 7IE3000H~3FFFHDAK/NA F TYH. 7000H~7FFFHIZHL A A= Z&HL, £b
D7 FLATHERELLSICHETEET,

It will be. This key-on does not have specification of a master channel and a slave channel. The
function without specification carries out the same operation to the master channel and slave
channels.

Although the work area is 4 K bytes at 3000H~3FFFH, it has a mirror also in 7000H~7FFFH, you
can specify the same way in either address.

1.MIDB

MIDB(Music Instrument Data Block)[EX X2 —F ¥ R, AL—TFv URILENETNIZAE
ShTHEY (MIDB-M(3280H)&MIDB-S(32C0H)), 7 74— 3>V 7 bz 7(XMBIOS%
HUETEEIC, EBELDF v URILICHT IEEBERTHIDONERT =HITHKET H5F v
VHRILDMDBORNEESHBITHENTEEITAN, ABREEELTEIWTEEA,
MIDBORBITLUTDEHY TF, MIDBOFMAERARIZDOWLNTIE, 445 TD—H T T7D5#
M1 =#5BLTTSLY,

MIDB (Music Instrument Data Block) when you call the MBIOS, (MIDB-M MIDB-S and (3280H)
(32C0H)), application software and whether it is a feature request for the channel which it has
been prepared for each of the master channel, slave channel you can see the contents of the
MIDB of the corresponding channel to, but are not allowed to change the content.

The contents of MIDB are as follows. Please refer to "4.4.5 Details of a work area" for the detailed
contents of MIDB.

%*7.61 MIDBRB—&
Table 7.61 Contents list of MIDB

{7tv &%

Offset Name

0 KFEA Unused
1 REA  Unused
2 YM_TIM1

3 YM_TIM2
4~17 FREH Unused
18 YMA_BIAS
19~24  |RfEA Unused
25 YMA_AUDIO
26~31 |RfEMA Unused
32 YMA_TRANS(F4I8E v ) (LSB)




33 YMA_TRANS(LAI8E w k) (MSB)
34 YMA_LFO

35 YMA_RAM

36 ZMA_FLAG

37 YMA_PDB(TF{iz8E v k) (LSB)

38 YMA_PDB(Lfii8E w k) (MSB)
39 ZMA_PH_FILTER

40 ZMA_PH_TL

41 ZMA_PH_AR(TFHI8E v k) (LSB)
42 ZMA_PH_AR(LfI8E v k) (MSB)
43 ZMA_PH_DIR(FHI8E w k) (LSB)
44 ZMA_PH_DIR(L£AI8E v k) (MSB)
45 ZMA_PH_SL

46 ZMA_PH_D2R(TF{I8E v k) (LSB)
47 ZMA_PH_D2R(LEHI8E v k) (MSB)
48 ZMA_PH_RR(TfZ8E v k) (LSB)
49 ZMA_PH_RR(E{Z8E v k) (MSB)
50 ZMA_PH_EG(THI8E v k) (LSB)
51 ZMA_PH_EG(LfiI8E v k) (MSB)
52 ZMA_PH_STAT

53~63 |RfEMA Unused

2.CHDB

CHDB(CHannel Data Block)[EFMEREDIDNDEF v U RIILZ LICHESINTE Y. MBIOSIZ &
YEFRF ¥ RIILOFHED=OIZERLET,

FIVr—23 YT bz F7IEMBIOSEFUHT EEFIZ, EOF v U RILICHT DHEEEXR
THINERT=OICHKYTE5F v o RILDOCHDBODT7 FLRAZEELEY,

Y8950 S TNAE L AR FEBEAHDH T, RELERNBREHFAHEIT I ENATELLD
T. MBIOSIZL SR B IZEZAATFEEZCHDBIZOFE—LTRELTWET, 7FUHy—2 3
7045 LIZCHDBORB LSBT A ENATEETA. HBREZZTELTIEWLWTEE A,
CHDBOARFUTDELY TY, CHDBOFMGRARIZDOWNWTIE, 4457—9 1) 7D
Ml ZSBLTTIL,

CHDB (CHannel Data Block) is provided for each channel for each of the nine FM sound source is
used for the control of each instrument channel by MBIOS.

When calling MBIOS, application software specifies the address of CHDB of the corresponding
channel to indicate whether the feature requirements for which channel. Application program are
allowed to read the contents of CHDB, but are not allowed to change its content.

CHDB contents are as follows. For the detailed contents of the CHDB please see "4.4.5 Details of
the work area"..

#*7.62 CHDBRE—&

Table 7.62 CHDB contents list

A7ty b |

Offset Name

0 YCAOO_MULTI
1 YCAOQ_LS

2 YCAOQ_AR

3 YCAOO_RR

4 YCAOQ_VELS




5 YCAOO_VTL

6 FKEA Unused

7 FREH Unused

8 YCAO1_MULTI

9 YCAO1_LS

10 YCAO1_AR

11 YCAO1_RR

12 YCAO1_VELS

13 YCAO1_VTL

14 FKEA Unused

15 FKEA Unused

16 YCA_VTRANS(TFHI8E w k) (LSB)
17 YCA_VTRANS(LAI8E v ) (MSB)
18 YCA_TRANS(TFHI8E v k) (LSB)
19 YCA_TRANS(L£I8E w k) (MSB)
20 YCA_TRIG

21 YCA_VOL

22 YCA_FB

23 YCA_VEL

24 YCA_PITCH(TFHZ8E v k) (LSB)
25 YCA_PITCH(LAI8E v k) (MSB)
26 YCA_VOICE

27 ZCA_FLAG

28 ZC_CH

29 ZC_OP

30 ZC_COUNT(TF{z8E v k) (LSB)
31 ZC_COUNT(LAI8E v k) (MSB)
4.4.4 £T 1) DR

4.4.4 Description of each entry

1.MBIOSO##i{t
1. MBIOS initialization

SV_RESET(0090H)

FEHE

Function
MBIOSZ##EELE T,
Initialize the MBIOS.

a—JLF|E
Call Procedure

L
None

RYE

Output
L
None

| EBELYRE |




‘ Change register
TAT
All

fiEEH
Commentary
Y8950 &~ MBIOS2 A #WHIIKAEEICRELE T . MBIOSOIFLEAEDHEEFC DT 7o a Yy
#ETLI=%. SM AUDIOZa— LT B EFHTELLSICHYET,

Sets the initial state of the Y8950 and the entire MBIOS. Most of the features in MBIOS will be able
to use after you run this function, when you call the SM_AUDIO.

FE

Note
COHEEEFITALERIT., BlYRAAIZIEREDNZHE>TWET, E|YAHZEHTTT BHIIC
. MBIOSDE& 7w O ITYF7ET7TVr—L a3 vnRELLBETNEGRYEFEAG.449.5Y3A
HHYH—ER F|YAHNEBHET—Y T 7SE),

After calling this function, interrupt is disabled (DI). Before permitting interruption, application must
set up each hook area of MBIOS (refer to the work area for 4.4.4 9. interruption service
interruption processing).

2. 1—H5—HYAHT—ERDEIL

2. Disable user interrupt service

SV_DI(0093H)
HeRE
Function
A—H—BYVAH#EEILLFET,
Disables the user interrupts.

a—JLF|E

Call Procedure

mL
None

RYME
Output

L
None

EHELORA
Change register
T L
None

fiEER
Commentary
A—H—BYRAAHFRA IV EEZ1EOLET, COAVUEN0DEIZRY . 2—HF—FIY5A
HUENTHONET,

| incremented by one user interrupt enable counter. This counter is limited to 0, the user interrupt
processing is performed.

Increments the user interrupt enable counter by one. When this counter reaches zero, an user



interrupt request will be performed.

FE

Note
CDAIUAIFBEY FEDT, 255E LI LEHEL TORUE LIETEEFEA, I —F—EIYiA
AL TIK., T4449F|YIAHHY—E X MBIOSOE|YAHLIE] BB LTTELY,

This counter is 8-bit, so cannot be called continuously more than 255 times. Please refer to
"4.4.4.9 Interruption processing of interruption service MBIOS" about user interrupts.

3.1—4—FYAH Y —ERXDEFA

3. Enable user interrupt service

SV_EI(0096H)
Heee
Function
A—HY—FYRAHEHALET,
Enable user interrupts.

a—J)LFIE

Call Procedure

mL
None

RYE
Output

mL
None

EELIRA
Change register
&L
None

fiEER
Commentary
A—H—FYRAAFAN I INOTHEFINIEUEOLET, COAIEH0DEZFICRY
A—H—ZYRAHDUEAITHONET,
If a user interrupt permission counter is not 0, it will reduce by one. Processing of user interrupts
are this counter is only at the time of 0.

FE
Note
A—H—EYRAABEALTIE. (44498 YAH#Y—E X MBIOSOE|YAAHNE] #SHL
TTFELY,
Please refer to "4.4.4.0 Interruption processing of interruption service MBIOS" about user
interrupts.

4.Y8950~NDE/EEIAH
4. Write to Y8950

SV_ADW(0099H)
\ HeaE |




Function |

Y8950D L VR AT —REEFTIAHFET,
Writes the data to the register on the Y8950.

a—J)LFIE
Call Procedure
Y YRE— AL—TDELLICHT HIRIENEMDBDT7 FLRATEELET .
A EZFALT—4
C LIPREEBES

IY specify the address of the MIDB whether operation for either master or slave.
A Data to be written
C Register number

RYE
Output
CYZ35Y HBELBEWAL—TFroRILDYIS0IZx L THEEAAZ LI-EEIE1
Tty bEhET,

CY flag is set to 1 when the writing to Y8950 of the slave channel not existing is
requested.

EHELORAZ
Change register
IYUSNADTATHOLORE

All the registers other than IY

AE
Note
NEBORE., BYVAHFTEIEESHh, DEORIZHFATINETS,

During processing, the interrupt is disabled and will be enabled after processing.

5.Y8950 D/ EAHA (Y AHFILIREE)

5. Write to Y8950 (interrupts disabled)

SV_ADW_DI(009CH)
Hae
Function
Y8950D LU R AT —REEFTIAHFET,
Writes the data to the register on the Y8950.

a—JLFIE
Input

Y RRA—, AL—TDELLIZHRT HBENEMDBOT FLRATIEELET,
A EEFRADLT—4H

C LTPRAEE

IY | will specify the address of the MIDB whether operation for either master or slave.
A Data to be written
C Register number

RY{E




Output |

CYD3Y BELBEVAL—TFroR)LDYBIS0IZH L THEEAAHE LIIGEIET
Tty bEhFET,

CY flag is set to 1 when the writing to Y8950 of the slave channel not existing is
requested.

EELORA
Change register

IYUSHDFRTHOL YRS
All the registers other than 1Y

IE
Note
WEDME., BYAAFELEEh, DEORIZELEDFEFFETT,

During processing, the interrupt is disabled, it remains disabled even after processed.

6. FEMREDFIRARR E

6. Initial setting of various functions

SV_SETUP(00ABH)
Hae
Function
AEBED IR E
Initial setting of various functions

J—ILFIE
Input
A HEES—F
ZDHDINT A =R [FHEEICL>TERBGY FET,
A Function code
Other parameter depends on the function.

RYME

Output
FEEHE Y AHEREIC L > TRV EIN-TAT T LOI—HF—F| Y AHBEEIC & > THEUTE
ENFTRY S LRV ESNEHEEENHREFITOATF Y V-5 TMMIZBRYES,
When called from the program called by an asynchronous interruption function, or the program
called by a user interrupt function, initial setting is not performed but a carry flag is set to 1.

EELURA
Change register
IX. WD L R Z (DL DX R [EBEEEICE YR D),
All registers other than IX and IY. (Other registers vary for each function).

fRER
Commentary
MBIOSOEHREX AR TE LTI, COHEEFO— FIEEIZEY LW DHhDHEEIZHhMrN TLY
i-g-o
SV_SETUPIZIFR7.63DEENH Y E T, LITTIE, TOWEEICTOWLWTEHBALET,
HHE. A— FEIXSV_SETUPDOAL DR IZTANSHEEO—FZF, ZEEL DX 2 LIEIX, YRS
DESNDILCREZERLET,

Default each function for MBIOS. This feature by specifying the code is divided into several
features.
SV_SETUP feature table 7.63. About the features described below. In addition, a change register



means the register by which the function code which puts a code into A register of SV_SETUP is
destroyed other than IX and IY.

#7.63 SV_SETUPDRE—E
Table 7.63 Functions of SV_SETUP

NI a—F  |#sEE
Label Code Function
HERBEDERTE

SM_AUDIO 0 Setup the musical tone function

CHDB7—4 T V) 7 D##AE
Initialization of CHDB work area

A VRYILA Y MEREDREIE

SC_CHDB 1

SM_INST 2 Initialization of the instrument features
Sa—Yy I F—FR—FXFvF—D#Ht
SM_MK 3 e .
- Initialization of music keyboard scanner
SM_AUDIO
a—FK
Code
0
FERE
Function

BEBEEZRELET., E—FIIUTORMSERLEZELET.

FMOBRIBFFRAEE— F

FM6E. 'V ALS5EE—F

CSME— K
FI-CSME— FLSNDEIE, EOFMBERF Y URILESA VRAYILAY MZEY BTELEIRTE
L/i-d_o

Sets the musical tone feature. Set the mode and select from among the following.

FM9 simultaneous channel mode

FM6 channel, rhythm 5 channel mode

CSM mode
In addition, when the mode is other than CSM, you can specify whether to assign an instrument to
each FM channel sound source.

a—I)LFIE
Input

C BHIZE-T. UTOREZLET,
Ewbk7~3 0

Ew k2 )ALE— FDEE

FMOBRIBEEE—F

FM6E. 'V ALS5EE—F

Ew k1 YARZ—F % UFRIJILCSME—F

FMERE—F

CSME— K

Ewv k0 AL—TF v URILCSME—F
0 FMEERE—F

- O

- O

1 CSME—F
C Carry out the following setup for the purpose.
Bit 7~3 0
Bit 2 Specification in rhythm mode

0 FM9 Sound Simultaneous Utterance Mode



1 FM6 Sound, Rhythm 5 Sound Mode
Bit 1 Master Channel CSM Mode
FM Sound Mode

1 CSM Mode
Bit 0 Slave channel CSM mode

0 FM Sound Mode

1 CSM Mode

o

FMERE—FZHEET SHE. FMFROF ¥ U RILBSICHBT BDELCREADE Y %1
2T 352¢&I2&KY., TFOFMBRFYURILEAVAYILA Y FMZEIYHTET,

BlIZIE, DELYRXAIZ0101BEAND E, FMBRF ¥ U RILOBELE2BMNA VAYILA Y R
FhonhzEzd, VALEZFEATDEZE. FMEREF v U RIL6E~SEMN) XLERIZHESD
T. thOFERICIIERATEEZEA,

If you specify the FM sound mode, by setting the appropriate bit of DE register corresponding to
the channel number of the FM sound source, and assign it to the instrument the FM sound
channel. For example, if you put the 0101B in DE register, and the second number 0 FM sound
channel will be assigned to the instrument. When using the rhythm tone, FM channel sound
sixth-eighth becomes the rhythm only and should not be used for any other purpose.

RYIE
Output
L
None
EELIRA
Change register
TR
All
IR
Note

C DHBEITMBERTSC_CHDBESM_INSTEMEUH LTLVET,
This function calls SC_CHDB and SM_INST internally.

SC_CHDB
a—Fk
Code

1
Function

CHDBT7—/ T 7#MEELLFET, BET—AEIEFRBESBFOT—2IZHPILEINET,

Initializes a CHDB work area. Instrument data is initialized to the data of instrument number 0.

a—JLFIE
Input
IX  ##i1kd HCHDBDO 7 FL R
Address of CHDB to initialize

RYME
Output

mL
None

EHLIRA

Change register




FRT

All
SM_INST
a—F
Code
2
HeeE
Function

AVAYIAY FMEBEDWRIELET . 1 VAYILAY FOBRIIZTEESBIZHRYET,

Initialization of the instrument functions. Set the timbre of the instrument tone number 0.

a—I)LFIE
Input

L
None

RYME
Output

mL
None

EELURA

Change register

FTRT
All

SM_MK

a—F
Code

HHe

Function

2a-YvsF—iK

—FR¥vF—EPHELET,

Initializes the music keyboard scanner.

J—IL¥FIE
Input

B 1
0
C 0~15

Sa—CVYIF—FR—FEALARYILAD MZHEHRT S

Sa—CYIF—R—FZEAURAYVILAY MIEHLEND
Sa—YysF—R—FhEEIhizLEDORDOL T 1 FH

OMNRIBTISARATT ., CORNOALTAIESV MK(ZE2—P v o F—HR—

FORFv ) TERENFET,

B 1

0
C 0~15

To connect to the music keyboard instruments

Do not connect to the music keyboard instruments
Velocity range of music when the keyboard is pressed

0 is in the weakest, 15 is the strongest.

This velocity is referenced by SV_MK (music keyboard scan).



RYE
Output

mL
None

EELIRA
Change Register
ER NS
All

7.07NLE A LA RL—2ay

7. Real-time operation

SV_REAL(00OAEH)
HERE
Function
DTFIWNBALARL—L 3 V(EEOBRORFLE)EITVET ., COMEEILI— FEEICEL
YL DO DBEEICHhANTULVETD,

Real time operation, such as (actual voice phonation). The functionality has been divided into
several functions specified by a code.

a—JLFIE
Input
A HEEO—F

ZDMDINT A —B [FHBEICE > TELBGYFT,

A Function code
Other parameter depends on the function.

RYME

Output

CYZ3Y ELLBVLAANRTA—EZTREENGEFIICEY FEShFET,

CY flag Is set to 1 when called with an input parameter which is not right.
EELIRA

Change register
IX. IYEADLORZMD LR 2 LR HEEICE YRR D),
All registers other than IX and 1Y (other registers varies for each function).

FE
Note
SV_REALMEFTIN TS, UISVIZZIESNDHREIZE>TWLWShIFTIEHY FEA). B
HEEICEHEFAENET,
SV_REALIZIEER7.64~R7.68DEEENHY FT, LT T, TORREICDOWVWTERBALET, &
H. I—FEIESV_REALDAL SR ZICANSHEEI— R &, ZEL X Z EEIX. IYRSD
BEINhBLORAEEKRLET,

While SV_REAL is running, UISV is disabled (it does not mean is in DI state) and will be enabled
when upon return.

SV_REAL has a function of the table 7.64 to table 7.68. Below, each function is explained. In
addition, a changed register means the register by which the function code which puts a code into
A register of SV_REAL is destroyed other than IX and IY.



#7.64 SV_SETUPOHMEE—EB(F v o RILARL—23Y)
Table 7.64 List of functions SV_SETUP (channel operation)

X" O— K\ #aE
Label Code |Function
BESNE-FMBRF Y URILODF—F 2, F—F7T
RC_NOTE 32 Specified FM sound channel Key-on, key-off
BESNEFMBRF Yo RILDOLA— FY LA—FET
RC_LEGATO 33 Specified FM sound channel Legato-on, legato-off.
RC DAMP 34 HEPOFMERF v >R ILEEFHIRIZFLE
- sound channel currently playing: force to stop
FM dch I ly playing: f
HESNEFMBERF Y oRILEX—F 2
RC_KON 3% Specified FM sound channel Key-on
BESNEFMERF Yo RILELA—bEY
RC_LEGATO_ON 36 Specified FM sound channel Legato-on
Xz X .~
SHPDOFMERF ¥ o R ILEF—F D
RC_KOFF 37 FM sound channel currently playing: Key-off
RCA PARAM 3g  [IMEBRF Y URAADUTNE A LNTA—FOHRGE
- FM sound channel: real-time parameter settings
RCA VOICE 39 FMERF ¥ o RILADRA ADBRE(ERESETE)
- FM sound channel: voice settings (tone number)
RCA VPARAM 40 |[IMERF~ URIADRA RINT A—F DERFE
- FM sound channel: Set a voice parameter.
RCA VOICEP 41 FMERTF v U RILADHRAS ADEEERT—H2ETE)
- FM sound channel: load voice data

#7.65 SV_SETUPDOMEE—RB(TRA—1 VAYILA T })
Table 7.65 List of functions SV_SETUP (master instrument)

ZaY” O— F|#aE
Label Code |Function
BATENYRAHDEEL - FFA]
RM_TIMER 16 Disable or enable the timer interrupt
2AI1DOREAPDEE
RM_TIM1 7 Sets the period of the timer 1
A I20FHDEE
RM_TIM2 18 Sets the period of the timer 2
=] H# = Rk
RM TEMPO 19 2472@13,3&7/*(“&&
- Timer 2: sets tempo
ERDOETOFMERT ¥ U RILEERFMICEFL
RM_DAMP 20 All the FM sound channels under pronunciation are stopped
compulsorily.
FEYRALEORNODT 1 EHRE
RM_PVEL a4 Set the velocity of each rhythm sound
YA LE=HE
RM_PERC 21 The speech rhythm sound
32—Cuilx—R—FERFrUL. TOREERT
RMA_MK 22 Scan the music keyboard and return its state
RIBERACE TS — FDOFERSDHRE
RMA_LFO 23 Setting of the depth of the vibrato and amplitude modulation
xr = 34 1N C 1S (R Xz =~ \0_ > B
RMA TRANS o4 EEE%EEPO)E.%J:U‘MB#-O)E@ o U RR Zlo)nxiE
- Transpose setting of sound and subsequent sounding notes currently
EHREOEREEESN TV LIEREOETE~DLEH
RM_UTEMPR 28 Conversion to the pitch of the temperament is set the pitch of the equal
temperament




RM_CTEMPR

29

EFEDOHRE

Setting Temperament

RM_PITCH

30

RARBPOESLVUROEDE v FOERE
A setup of the pitch of the sound under present pronunciation, and
subsequent sound.

RM_TSRAN

31

BEREPOERSLVUBRDOED 5 Y AKR—XDRE
A setup of the transpose of the sound under present pronunciation, and

subsequent sound.

$7.66 SV_SETUPD#EE— (A VY AYILA Y |)
Table 7.66 List of functions SV_SETUP (Instruments)

R O— F|#aE
Label Code |Function
BY L TONIFMERT ¥ U RILT R TORABLEL
RI_DAMP 48 :
- Force stop of all the assigned FM sound channels.
Y B TONEFMERF vy o RILTRTOF—F 7
RI_ALLOFF 49 Key-off on all the assigned FM sound channels.
EEShE-ERERZEEOEBZLTEF—F 2, +—F7
RI_EVENT 50 Temperament is changed for the specified pitch and they are Key-on
and key-off.
EvFRUST—DHEDEE
RI_PCHB 51 Set the position of the pitch bender
EvFRAUE—NERICEADPESDRTE
RI_PCHBR 52 Set the degree to which pitch bender has on the pitch
FMERF ¥ U RILAD ) TILE A L5 A —F DERTE
RIA_PARAM 53 Real-time parameter to the FM sound channel settings
FMERF ¥ U RILADEBESTORS RDETE
RIA_VOICE 54 A setup of the instrument number to an FM sound channel.
E- 53 3 0= o — g
RIA VPARAM |55 FME,JET—\"./;?)LI\(DTI'/(Z/\7% 2 DEETE
- Set of voice parameters to the FM sound channel
FMERF ¥ U RILADEBT—2 TORA RDEE
RIA_VOICEP 56 Setting the tone in the voice data to the FM sound channel

5%7.67 SV_SETUPD#RE— % (ADPCM/PCM)
Table 7.67 List of functions SV_SETUP (ADPCM / PCM)

IR
Label

O— F|i%aE
Code |Function

RM_MOVE_DI

KT/ A DADPCM/PCMT — %4 D ERE

0 Transmission of the ADPCM/PCM data between each device.

RM_READ DI

T34 RADADPCM/PCMT—4 D * 4 Y RAMAMD256/\4 ~Eg
b
256-byte transmission to main RAM of the ADPCM/PCM data of
a device.

26

RM_WRITE_DI

A4 RAM®D256/\14 ~DADPCM/PCMT—42 DT /344 A~D
LIgeS

Transmission to the device of 256 bytes of ADPCM/PCM data
from main RAM

27

RM_TRACE_DI

EAD T AME &£ BFLIEZETIC LIZADPCMT—42 M k L—R
1 Trace of ADPCM data carried out based on an early predicted
value and quantization width.

RM_CONV_PCM_DI

EAD T AIME & B F1LIE % 5TIC L F~ADPCMT—4% DPCMT—
BADEHR

Conversion of the ADPCM data to the PCM data carried out
based on an early predicted value and quantization width.




RM_CONV_ADPCM_DI

MEAD T BIE & EFLIEETIZ LF-PCMT—% MADPCMT—
AADEH

Conversion of the PCM data to the ADPCM data carried out
based on an early predicted value and quantization width.

RMA_DAC_BIAS

PCMBEZT5 L ENDEE(Y8950D L XA 2 1TH)DHRTE
A setup of volume (register 17H of Y8950) when performing
PCM reproduction.

RMA_DAC_DI

PCMT—4 DB4%
Playback of PCM data

RMA_ADC_DI

PCMT—42 Q&
PCM data record

RMA_ADPCM_BIAS

ADPCMBAZ1TO L EDAEDRTE
Setting the amount of volume when performing ADPCM
playback

RMA_ADPLAY _DI

EA—HILE— FTOADPCMT—4 DEAE
Playback of ADPCM data in the non-local mode

RMA_ADREC_DI

JEO—HIILE— FTOADPCMT—4 DEXE
Recording of the ADPCM data in the non-local mode.

RMA_ADPLY_SAMPLE

A—ALE—FBERY LT VTRRBDER

Change the sampling frequency during local mode playback

RMA_BREAK

A—AILE—FTOBLE - FEDOHE
Stop playback and recording in the local mode

RMA_ADPLAY

O—AIJLE— KRTOADPCMT—2 DB4%
Playback of ADPCM data in the local mode

RMA_ADREC

O—AJIE— KTHOADPCMT—42 DEEE
Record of ADPCM data in the local mode

RMA_ADPLAYLP

A—AJ)LE— FTOADPCMT—2 DEAEMRYEL)
Playback of ADPCM data in local mode (loop)

RMA_PHASE_SET DI

A4 YRAMRD256/\4 ~DPCMT—43 DADPCMT—32 ~D
i

Conversion of 256 bytes of PCM data in main RAM to ADPCM
data

RMA_PHASE_EG

14

I oARA—TT—4DHE
Envelope data settings

RMA_PHASE_EVENT

BESNEEROYL YL /F—K—FYSal—ay
TOF—A, F—47

Specifies the sampling keyboard simulation of pitch

to Key-on,Key-off

%7.68 SV_SETUPMO#EE—EE(CSME &)

Table 7.68 List of functions SV_SETUP (CSM playback)

NI a—F

HaE

RMA_CSM_DI |25

CSMT—42 DE4A
Playback of CSM data

aF Y URILARL— 3 Y
Fx R ARL— 3 VIFEFMERF v o RILICH L TREZITVET, XLPRAET
CHDBD7 FLARZET ZLIZKY., EOFMERF ¥ U RIILIZHT HU0EBLLEZHRELEFT. F
foe FURILARL—=2 3V EMMI-FroRILERL—TFr oRIILOBAIZH LTR LA

BELFEY,

m Channel operation

Channel operations do the processing for each FM sound source channels. By passing the
address of CHDB by IX register, processing of each FM sound channel is specified. Also, channel
operation carries out the same processing to both a master channel and a slave channel.



RC NOTE
a—F
Code

32

Hae
Function
BESNAEFMERF Y UoRILEXF—F 0L, BERBRBZEFMICF—FILET,
Executes a key-on the FM sound channel, and key-off automatically after a specified interval has
passed.

a—JLFIE
Input
IX FMEBERF¥URILEEET SH-HDCHDBDT FL X
DE &%8(0~32767)
hRCAHY15360(3CO0H) T, 256D EILTHEBELILLFET,
C F—%H/TEZ(0~15)
0N R5B. 151 REBTY .
B F—FLDOBEE(1H 5255)
SV_TEMPO(BEIF—# Z7UE)AZDERIBFEEN D EF—FTLET,

IXAddress of CHDB for specifying the FM sound channel

DE Pitch (0~32767)
15360 (3CO0H) is middle C, 256 variation in semitones change.
C Speed to press a key (0-15)
0 is the weakest, 15 of the strongest.
B Key-on time (1-255)

Key-off will be carried out if SV_TEMPO (automatic key-off processing) is
called as for this number of times.

RYE
Output

L
None

EELORA
Change register
FRT
All

RC _LEGATO
a—Fk
Code

33

FERE
Function

ESNEFMERF Y UoRILELA— AL, EEBRRERBMIZF—FILET,

Enables the legato in the FM sound source designated channel, and key-off automatically after a
specified interval has passed.

a—JLFI)E
Input
IX FMEBRFvURILERET H-HDCHDBNT KL R




DE H%8(0~32767)
R RCAHY15360(3C00H) T, 256N EILTHEELEILLET,
B F—F4 > DEREI(1H 5255)
SV_TEMPOMW C DEIFFIEN D EFX—FTLFET,

IX The address of CHDB for specifying an FM sound channel
DE Pitch (0?32767)
Middle C is the 15360 (3CO0H), I will semitone changes at 256.
Middle C is 15360 (3C00H), and changing by 256 results in changing by a

semitone.
B Key on time (1-255)
Key-off will be carried out if SV_TEMPO is called as for this number of times.
RY{E
Output
TL
None
EELORA
Change Register
AT
All
TE
Note

LA—bFAUIEx—F 2 BN, TORO—TOREETHLLELVDT, —EX—F2LEED
ERELREIEZTILIEL=HIZERLET,

Since legato-on does not start an envelope unlike Key-on, it is used in order to change the pitch
and strength of sound which acted as Key-on once.

RC_DAMP
a—Fk
Code
34
HRE
Function

BEHROFMERTF v U RILERFEMICELELET,
The FM sound channel under pronunciation is stopped compulsorily.
Forces any playing FM channel to shut off.

J—ILFIE
Input
IX FMERFYURILEHRES H-HDCHDBOT KL A
IX Address of CHDB for specifying the FM sound channel

RYME
Output

L
None

EHELORA
Change Register
ITRT
All




RC_KON

a—FK
Code

35

1
Function
BESNEFMBERF Y ORILEF—F2OLET,

Specified FM sound channel Key-on

a—JLFIE
Input
IX FMEBRF¥URILEEET SH-HDCHDBDT FL X
DE &%8(0~32767)
R RCAY15360(3CO0H) T, 256D ELTHEBELILLET,
C F—%H/TEZ(0~15)
0AR5E. 151 RETY .

IX Address of CHDB for specifying the FM sound channel

DE Pitch (0~32767)
15360 (3CO0H) is middle C, 256 variation in semitones change.
C Speed to press a key (0-15)
0 is the weakest, 15 of the strongest.
B Key-on time (1-255)
RYME
Output
&L
None
EHELORA
Change Register
TAT
All

RC LEGATO_ON
a—FK
Code

36

HRE
Function
BESNEFMERF Yy oRILELA—FFULET,
Specified FM sound channel Legato-on

a—JLFIE
Input
IX FMERF¥URILEEET SH-HDCHDBDT FL X
DE &#2(0~32767)
i RCAY5360(3CO0H) T, 256 M EILTHEELILLET,

IX The address of CHDB for specifying an FM sound channel
DE Pitch (0~32767)

15360 (3CO0H) is middle C, 256 variation in semitones change.



RYE
Output

L
None

EHELORA
Change Register

FRT
All

TE

Note

LA— A UEFF—F 2 EED, TOAO—TORBETHEVNDT, —EF—7F
EEVHRIEZRCSESOIERALET,

L=

=]

D

Since Legato-on does not start an envelope unlike Key-on, it is used in order to change the pitch

and strength of sound which acted as key-on once.

RC_KOFF
a—Fk
Code
37
HeeE
Function

EHOFMERF vy o RIILEX—FTLET,
FM sound channel currently playing: Key-off

J—ILFIE
Input

IX FMERFYURILEHRES H=HODCHDBOT KL A
IXAddress of CHDB for specifying the FM sound channel

RYE
Output

L
None

EELIRA
Change Register

FRT
All

RCA_PARAM

a—Fk
Code

38

HeeE

Function

FMERF v URIAD)TILAALA LINTA—2DEELET,
Real-time parameter to the FM sound channel settings

J—ILFIE
Input

X FMERFvYURILEEBET 5-HDCHDBOT7 FL R



C UZNEZALINFGA—ZDCHDBEEMN DA T b
DE RET—%

IXAddress of CHDB for specifying the FM sound channel.

C Offset from the beginning of the CHDB real-time parameters.

DE Configuration data

COMEETHRETEET 2%, UTOREY T,
YCA_TRANS
YCA_VOL
YCA_TRIG
YCA_VEL
YCA_PITCH

The data which can be set up by this function is as follows.
YCA_TRANS
YCA_VOL
YCA_TRIG
YCA_VEL
YCA_PITCH

RYE
Output

mL
None

EHELORA
Change Register
TR
All

RCA_VOICE
a—FK
Code

39

Hae
Function
FMERF ¥ U RILICERES TRARZRELET,
FM sound channel: voice settings (tone number)

a—JLFIE
Input

IX FMERF¥URILEEET SH-HDCHDBDT FL X
C EB&BaHES0~63)

IXAddress of CHDB for specifying the FM sound channel

C Instrument number
RYE
Output

L

None

| EELIZRE |




I Change Register
TAT
All

RCA_VPARAM
a—FK
Code

40

Hee
Function
FMERF v U RILICIRA RIS A= ERELET,
Set of voice parameters to the FM sound channel

a—JLFIE
Input

IX FMERF¥URILEEET SH-HDCHDBDT FL X
C UTNLEALINTA—FDCHDBEEMLDF 7Y b
DE ®ET—%4

IXAddress of CHDB for specifying the FM sound channel.

C Offset from the beginning of the CHDB real-time parameters.

DE Configuration data

COWEETHRETEST—2IE. UTOEY TY,
YCAOO_MULTI CAO1_MULTI

CAOO0 LS  CAO1_LS

CAOO_AR  YCAO1 AR

CAO0O_RR  YCAO1_RR

CAO0_VELS  YCAO1_VELS

CAOO0_VTL  YCAO1_VTL

YCA_VTRANS

YCA_FB

Data that can be set with this function are as follows.
YCAOO_MULTI CAO1_MULTI

CAOQO0_LS CAO1_LS

CAOO0_AR YCAO1_AR

CAOO0_RR YCAO1_RR

CAOO0_VELS YCAO1_VELS

CAOO0_VTL YCAO1_VTL

YCA _VTRANS

YCA FB

RYME
Output

mL
None

EHELORAZ
Change Register
TR
All




RCA_VOICEP

a—FK
Code

41

HRE

Function

FMBERF ¥ URIICEBRBT—F THRARERELET .
FM sound channel: load instrument data.

a—/)LFE
Input

IX FMERFvYURILERET S-ODCHDBODT FL X

BC

BEBT—4DT7KLR

IX Address of CHDB for specifying the FM sound channel.

BC

RYME
Output

mL
None

EHELORA
Change Register

FRT
All

Address of the instrument data

FMER(FARL—42)T—2 D&

FM synthesis (operator) data structure

FMERDEREHRET DL EIHERATEIT -2, 3234 FTHERESNATLET,

Data used to set the sound of FM sound source is configured with 32 bytes.

R7.69 FMERT—IRE—%K

Table 7.69 FM sound source data table of contents

(FH8E v k)

*2

Tty [N F=X73

~ Label Meaning

Offset
BEROAHESNA FOXF
5| THRE

0~7 |V_NAME Set the tone name in 8-byte
string
ERZHETSLEEDLS

8 V_TRANS VAR—XEDHRTE

Transpose setting value
when calculating the pitch

o |V_TRANS
(EI8E Y )
RIBZRDRS
Ew k7 Amplitude modulation depth
10 V_ARG Bit7 0: 1dB
1:4.8dB
Ew k6 EJS—FDRES
Bit 6 0:7t>




1:14€ >+

Vibrato depth
0: 7 Cents
1:14 Cents
s : RIBER/ETS— bDRS
£~ k5 Bit5 Amplitude modulator vibrato depth

Y8950 TIEBF ¥ U RIS ELICRE
ETHIENTEFEEA, TORH. &
NOERZERELEEFITERIEZHRET
EFFET., COEY MIEY k6, TORS
ZY8950I=xf L THRET A LEHEL
F9,
In Y8950, the depth cannot be set to each
channel. Because of this, the depth can be
set when an instrument sound is specified.
This bit sets whether or not to set the
depth of bits 6 and 7 to Y8950.
0: RE L&Y
1.8®ETD
0: Disable
1: Enable

[ v - = e v

Ewv k4 Bit4 BESEE

Fixed pitch tone

ZOEw kEY8950IZIF A < . MBIOST
EHRLTWIEEBERERTHLIZLE
BELET,

0 BENER

1. BEEEE

This bit is not in Y8950 and it specifies
that it is the fixed pitch tone realized by
MBIOS.

0: Usual Tone

1: Fixed Pitch Sound

Ew k3~1 Bit 3~1

T4— Ny I EDIEE
Specify the amount of feedback

0~7

Ewv ko
Bit 0

aryay
2ODARL—EDIEEERELET,
0: BRARBERE—F

1: MiFH A VIFERE—F

Connection

Two operators' combination is specified.
0: Serial frequency modulation mode

1: Parallel sign synthesis mode.

1M1~
15

RfEA

Unused

16

VOO_MULTI(A R
L—%0)
(Operator 0)

Y8950 L ¥ X & HFF20H(F v > #JL0)
~35H(F ¥ U RIB)HRESNDT—4
T

Specifies the data set for register number

20H(channel 0)~35H (channel 8) of Y8950




AM(HRIE X5 15 7€)

= k7 0: IRIBZETAL L
1 IRIEZEAH Y
. VIB(E 75— hEE)
ca e 0: ETS—rizL
1. ETS5—+rHY
Ewv k5 3{@11>&n—7947)
Bit 5 o ’F”Ei;a
1. 55E
. KSR(F—RZ—ILL— R)
E';:iti k4 0: F—RZ7—)LL—kHL

1. F—X5—)LL—+HY

Ew k3~0 Bit6 3~0

MULTIPLE(= JLF L)

ERRICHE S S5 IRE EB-number,
F-numberEDIENWY DEFEELET, =
DENKE L BENIE, B CB-number,
F-numberT 4 EBIZFKAE SN B EREEIE
Bl RYES,

| specify the magnification B-number and
frequency that is actually generated, and
F-number. This value is increased, the
frequency actually generated the same
B-number, even F-number will be higher.

0 0.5¢%
1~10 1f&~101%
11 1015
12 121%
13 121%
14 15{%
15 154%

0 0.5 times

1-10 1 to 10 times
11 10 times

12 to 12 times

13 to 12 times

14 15 times
15 15 times
Y8950 L ¥ X 2 HE-E40H(
F v R I0)~55H(F v >
—Eeo —=__
VOO_TL(?J_/\o ;t”}_.l:S)(»uxE?%)T 9 j&
_ HIE
17 L—%0) .
(Operator 0) The data set as register
P number 40H(channel 0) to
55H (channel 8) of Y8950 is
specified.
Ew R7&£6 Bits 7 and 6 KSL(LN)LF—R4r—)JL) (Key Scale
Level)
Ew k5~0 Bits 5~-0 F—%JLLAJL Total level
. Y8950 L ¥ R 4 &S 60H(
8 \LO_O—,},ASW T F R U RLO~TEH(F ¥
(Operator 0) FIB)ERET BT —42 %

e3E




Ev k7~4 AR(7H2 v L—F)
Ew k3~0 DR(T 444 L—F)
Y8950 L ¥ X 2 FHEE80H(
19 VOO_RR(#A R F v U RIL0)~95H(F v
L—%0) RIB)HREST ST —2 %
EE
Ewv k7~4 SL(HAT 1 LA
Ewv F3~0 RR(JYJ—ZRL—k)
MBIOS TI&Y8950h%#F - T
WEWEDREZEY I b
D7 TEBRLTWET
N, TOBRFOEEICHT
HPEBDARBOLTILDESR
EHRELFET. COELAK
ElNIE, RBOEELN &
YEMBEYFET, hEIlT
nIE, REOBRFOEN
LI EY . 0ODGEIEHREE
DIETEIFEMIZHGYES,
20 VOO_VELS(# R [MBIOS implements this in
L—%0) software since Y8950 doesn't
have it natively. The degree
of change of the actual
strength to specification of
the strength is set up.
Specification of strength will
become more effective if this
value is large.
If small, change of actual
strength will decrease and, in
the case of 0, specification of
strength will become invalid.
Ev h7~4 ez
Invalid
By h3~0 NAYTAEY T4 ET4
Velocity sensitivity
21~
23 RERA
o4 VOO_MULTI(A N |AXRL—%0&EL
L—%1) Same as in the operator 0
VOO_TL(A R
2 %) "
VOO_AR(F R
26 L—%1) "
VOO_RR(#A R
27 L—%1) "
VOO_VELS(# R
28 L—%1) "
29~
3y [REEA
BEE—E

BEXERT—2ICEHFINATLNSELDTT,




Sound list

Abbreviations are registered in the source data.

K170 VRTLBEBSA4 TS (SVL)—&
Table 7.70 System Voice Library (SVL) list

BEES  ang S
Instrument o
Number Instrument Name Abbreviations
0 Piano 1 Piano 1

1 Piano 2 Piano 2

2 Violin Violin

3 Flute 1 Flute

4 Clarinet Clarinet

5 Oboe Oboe

6 Trumpet Trumpet
7 Pipe Organ 1 PipeOrgn
8 Xylophone Xylophon
9 Organ Organ

10 Guitar Guitar

11 Santool 1 Santool
12 Electric Piano 1 Elecpian
13 Clavicode 1 Clavicod
14 Harpsicode 1 Harpsicd
15 Harpsicode 2 Harpscd2
16 Vibraphone Vibraphn
17 Koto 1 Koto

18 Taiko Taiko

19 Engine 1 Engine
20 UFO UFO

21 Synthesizer bell SynBell
22 Chime Chime

23 Synthesizer bass SynBass
24 Synthesizer Synthsiz
25 Synthesizer Percussion SynPercu
26 Synthesizer Rhythm SynRhyth
27 Harm Drum HarmDrum
28 Cowbell Cowbell
29 Close Hi-hat ClseHiht
30 Snare Drum SnareDrm
31 Bass Drum BassDrum
32 Piano 3 Piano 3
33 Electric Piano 2 Elecpia2
34 Santool 2 Santool2
35 Brass Brass

36 Flute 2 Flute 2

37 Clavicode 2 Clavicd2
38 Clavicode 3 Clavicd3
39 Koto 2 Koto 2

40 Pipe Organ 2 PipeOrg2




41 PohdsPLA PohdsPLA
42 RohdsPRA PohdsPRA
43 Orch L Orch L

44 Orch R OrchR
45 Synthesizer Violin SynViol
46 Synthesizer Organ SynOrgan
47 Synthesizer Brass SynBrass
48 Tube Tube

49 Shamisen Shamisen
50 Magical Magical
51 Huwawa Huwawa
52 Wander Flat WnderFIt
53 Hardrock Hardrock
54 Machine Machine
55 Machine V MachineV
56 Comic Comic

57 SE-Comic SE-Comic
58 SE-Laser SE-Laser
59 SE-Noise SE-Noise
60 SE-Star 1 SE-Star
61 SE-Star 2 SE-Star2
62 Engine 2 Engine 2
63 Silence Silence

BXRAZ—A DAY A Y b

VRA—A VRAYIAD FMERRE—F ¥ URLFEEEFIRAL—TF ¥ oRILDELLMIFL
THREZTNET, IYLPRXATMIDBO7 FLRAZET Z EIZKY, YRA—FroR), R
L—TF ¥ oRIILDELLMNIHT HMNENEERELET, =L, 24 YEEDNE L
RM_DUMP, 8& U, JXLBEEDREBIITIRZI—F ¥R, AL—TF ¥ URJILEAIZH
LTREBZITVVET,

m Master instrument

A master instrument processes to either a master channel or a slave channel.

By passing the address of MIDB by 1Y register, it is specified whether it is processing to one of a
master channel and the slave channels.

However, timer-related processing and RM_DUMP, and rhythm-related processing process to both
a master channel and a slave channel.

RM_TIMER
a—F
Code
16
HeRE
Function

2ATEYRAAEREIL - FFRAILET,
Disables or enables the timer interrupt.

J—ILFIE
Input
cC E—F
Ew k7~2 &%
Ew k1 BAT2MEL - B

0 Eit
1 FFA



Ev k0 B4 1DRIE - %
Eq

0
1 A

C Mode

Bit 7-2 Invalid

Bit 1 Disable or enable the timer 2
0 Disabled
1 Enabled

Bit 0 Disable or enable the timer 1
0 Disabled
1 Enabled

RYE
Output

L
None

EELIRA
Change register
FRT
All

RM_TIM1
a—Fk
Code

17

a1
Function

SATIDEPERELET
Set the period of the timer 1

J—ILFIE
Input

C A
SHREEBOUSD X 4 ¥ TY, 0T20.48mS. 255TBOUSTY,

C Period
The timer resolution is 80uS. A value of 0 means 20.48mS, and 255 means 80uS.

RYE
Output

L
None

EELURA
Change Register
AT
All

RM_TIM2
a—Fk
Code




18

Hae
Function
A T20OFEDEE
Set the period of the timer 2
J—ILFIE
Input
c RB#
PREESOUSD 2 4 ¥ TF, 0T20.48mS, 255T80USTT ,
C Period
The timer resolution is 80uS. A value of 0 means 20.48mS, and 255 means 80uS.
RYIE
Output
Tl
None
EELIRA
Change Register
TAT
All
RM_TEMPO
a—F
Code
19
Hae
Function

BAT20RET ORTHRELES .

Set the timer 2 period in tempo.

a—JLF)E
Input
cC TuR
19 EOESEROBMTHEELET,

C tempo
Specify the number of quarter notes per minute.

RYE
Output

mL
None

EHELORA
Change Register
TART
All

RM_DAMP
a—FK
Code




20

Hee
Function
HEEPRDITARTOFMERF v o RILZRHMIZEFELELET,

All the FM sound channels being played are stopped compulsorily.

J—ILFIE
Input
T L
None
RYIE
Output
T L
None
EHELIRA
Change Register
TAT
All
IR
Note

RC DUMP##Z IZERBIDF ¥ o RILEX L TTEEITHMN,. RM DUMPTIEETOF v o RIL
FRIBIZAVTLET,

RC_DAMP, can damp individual channels, but RM_DAMP damps all channels at the same time.

RM_PVEL
a—FK
Code
44
FERE
Function

FEVXLBEOANOLD T4 E#HRELET,
Sets the velocity of each rhythm sound.

a—/LF|E
Input
C UXLOIEFEETE
BRETAUTDOY ALERZRDEY FEIZLET, FABI2OULDHRENTEE

-g-o
Ewy h7~5 &S
Evbke  NRESLA
Ewv k3 & Sl N N
Ewv k2 RLAR L
Ew k1 by T Ui
Ew kO NNy R

E ~ROY74(0~31)
OMERETIIMNERBTY,

C Specify the type of rhythm
The bits set to 1 rhythm instruments that configure. You can set two or more at the same
time.



Bit 7-5 Invalid
Bit 4 bass drum
Bit 3 snare drum
Bit 2 tam-tam
Bit 1 top cymbal
Bit 0 hi-hat

E Velocity (0-31)
0 is the weakest in the 31 strongest.
RYfE
Output
&L
None
EELIDRA
Change Register
TR
All
TE
Note

BRENGH 2 ALBOROLT A FEERLEREA,
Velocity of rhythm sounds that are not selected will not change.

RM_PERC
a—F
Code
21
Heee
Function
JALEEHEEFLET,
Play the rhythm sounds.
a—/JLF|E
Input
C YAXLDIEFEIRTE
BRETAUTDOY ALERZRDEY FEIZLET, FBIC2DOULDRENTEE
—g-o
Ev r7~5 E%)
Ewv k4 AV S N
Ew k3 ART FS LA
Ew k2 ENNCFN
Ew kM by TS oniL
Ew ko ININY R
E ~ANOYT74(0~31)

0N ERFETI1AE&FIBETY .
C Specify the type of rhythm
The bits set to 1 rhythm instruments that configure. You can set two or more at the same
time.

Bit 7-5 Invalid

Bit 4 bass drum

Bit 3 snare drum

Bit 2 tam-tam

Bit 1 top cymbal



Bit O hi-hat
E Velocity (0-31)
0 is the weakest in the 31 strongest.

RYE
Output

L
None

EHELORA
Change Register
TR
All

RMA_ MK
a—Fk
Code

22

Hae
Function
S2a—UYIF—FR—FEXFroL. TOKREBZRLET,
Scan the music keyboard, then return its status.

a—JLFIE
Input
DE Ny 77131 D7 KLR
Y <RRE—, AL—TELELDF—HR—FEHTLHNEMDBOT7 FLRATHEELET,

DE The address of a buffer (9 bytes)

Y a master and a slave -- it specifies in the address of MIDB which keyboard is read.
RYfE
Output

BESN: NYITF7ICUTOLSITKRENRENET,
Status is returned as follows: in the specified buffer.

R1T7222—CvIF—R—FRyvI7ORE—K
Table 7.72 Table of contents of the music keyboard buffer

Offset\ Bit |Ew k

b AN 7 6 5 4 3 2 1 0
0 0 C B A# 0 A G# G
1 0 F# F E 0 D# D C#
2 0 C B A# 0 A G# G
3 0 F# F E 0 D# D C#
4 0 C B A# 0 A G# G
5 0 F# F E 0 D# D C#
6 0 C B A# 0 A G# G
7 0 F# F E 0 D# D C#
8 0 C 0 0 0 0 0 0

F—AHENTOVNEZDOE Y MIIAAYES, A7ty F8OCAF V2 —T2, 7ty b
0DCH AU 2 —T6TY,
If the key is pressed the bit respective bit will be 1. In offset 8 the C is octave 2, in offset 0 the C is



octave 6.

EHELURA
Change Register
TR
All

RMA _LFO
a—F
Code

23

Hae
Function
RIBERAOCE TS — FDFESDERE
Sets the depth of the vibrato and amplitude modulation

J—ILFIE
Input
C RSEE
Ev 7 RIEERDRESDEE

1dB
1 4.8dB

Ev k6 EJS— DRSS DIEE
(Y
1 14t b

Ew k5~0 EM
IY TRA—, AL—TELLMDY8950I-x L THET A2MNEMDBDT KLATHEE
LET.

C Specified depth
Bit 7 Specifying the depth of amplitude modulation
0: 1dB
1: 4.8dB
Bit 6 Specifying the depth of the vibrato
0: 7 cents
1: 14 cents
Bit5-0 Invalid
Y Specify the address of the MIDB whether to set for the Y8950 master and slave either.

RYME
Output

L
None

EHELORA
Change Register
TR
All

RMA_TRANS
a—FK
Code

24

HeE

Function




REXEPOELSLUVLUEOED bV RAKR—RXEHRELET,
Sets the transpose for the current and subsequent notes.

a—JLFIE
Input
DE +FS2VRKR—X{E
Bfi1%100/256tE > T,
Y RRE—, AL—TELLMNDY8950IZxt L THRET AN EMDBDT KLRATHE
L/i-g-o

DE Transpose value
The unit is 100/256 cents.
IY  Specify the address of the MIDB whether to set for the Y8950 master and slave

either.
RYE
Output
T L
None
EELIORA
Change Register
TAT
All
IR
Note

CDHEEEEUH L= ICRM_PITCH(E v FDEXTE)PRM_TSRAN( b 5 > R IR—XDERTE2) &
HUHT EENCDBREDADEMICLY FT,

If RM_PITCH (setup of a pitch) and RM_TSRAN (setup 2 of a transformer pause) are called after
calling this function, only a setup from after will become effective.

If RM_PITCH (pitc setting) or RM_TSRAN (transpose setting 2) is called after calling this function,
then only the later setting becomes effective..

TIUORTG AV MNER)

MBIOSIZF#HEZH/’>TVETH., TOFHEODEREZVAVALEEOFTEICERTSHZ
ENTEFET, 1 XV F—THONREODEZEEEN., FHEOFTEMGAEY LTSN E
1234 FDOT—TLTRELTWET, T—ITILOT7 FLART—H T 7D34A7THIZHY .
CCIXBEMIBHM S IEZEBOT—TILHAHY ., LTOBTREXMGLTNET,

If RM_PITCH (setup of a pitch) and RM_TSRAN (setup 2 of a transformer pause) are called after
calling this function, only a setup from after will become effective.

Temperament

MBIOS deals with equal temperament, but can convert the pitch of a variety of temperament the
pitch of the equal temperament. Each pitch of 12 sound in 1 octave has been stored in the 12-byte
table of what cent is separated from the pitch of temperament. The address of this table is in
3479H of the work area, and from 347BH there is the actual table and it usually corresponds with
the following pitches.

RM_UTEMPR
a—Fk
Code
28
T EE
Function




EHREOBRERESINTVIEROBEE~DEBRLET,
The pitch of temperament is changed like the sound of the temperament set up.

J—JLF)E
Input
D HE(PHRCH60)
D Pitch (Middle C is 60)

RYE
Output

DE ZE#fichi-HiE
DE Converted Pitch

EELORA
Change Register
FRT
All

RM_CTEMPR
a—Fk
Code

29

HeRE
Function
BEREHRELFET,
a—ILFIE

Input

cC F#a—F

E4335X

I—v k=Y
YIILIIARE—
JTIY A RE—(EIE)
T TARE—(A)
FILORILA—
FILUNILHA—(EIE)
JrAYTa YUY
JE—
TETHEHME)
10 fERcASY—(@I/M4F—)
11 fERcis A v —(b I/ F—)
12 MERIASY—(hIAF—)
13 #iEfEes APv—(cYAF—)
14 ffiilEfEe AP v—(cis TAF+—)
15 HMERfADYy—dTAF—)
16 fIE{E fis A v —(es VA F—)
17 fERgADY—(e XM+ —)
18 MiEfE gis A Vv —(Ff A F—)
19 MERa A v—(fis T1F—)
20 fEFEDLADY—(gAFT—)
21 HIEEh A Dy —(gis VA F—)

©O©CoO~NOO O WN-=-O0O

C Temperament code
0 Pythagoras
1 Meantone
2 Velcumeister
3 Velcumeister (modified)



4 Velcumeister (another)

5 Kirnberger

6 Kirnberger ( modified)

7 Vu~arotti Young Vallotti Young

8 Rameau

9 full equal temperament ( initial value)

10 intonation ¢ major (a minor ) just intonation C major (A minor )

11 intonation cis major (b minor ) just intonation C sharp major (A sharp minor)

12 intonation d major (h minor ) just intonation D major (B minor)

13 intonation es major (c minor ) just intonation E flat major (C minor)

14 intonation e major (cis minor ) just intonation E major (C sharp minor)

15 intonation f major (d minor ) just intonation F major (D sharp minor)

16 intonation fis major (es minor ) just intonation F sharp major (E flat minor)

17 intonation g major (e minor ) just intonation G major (E minor)

18 intonation gis major (f minor ) just intonation G sharp major (F minor)

19 intonation a major (fis minor ) just intonation A major (F sharp minor)

20 intonation b major (g minor ) just intonation A sharp major (G minor)

21 intonation h major (gis minor ) just intonation B major (G sharp minor)
Translator’s note: Original text uses German note names.

RYE
Output

L
None

EELIRA
Change Register
FRT
None

RM_PITCH
a—Fk
Code

30

tae
Function
RAREFOESLVLUEBOEOE Y FERELET,
The pitch of the sound under present pronunciation and subsequent sound is set up.

a—/)LF|E
Input
BC YRA—F v URILDEYF
DE ARL—TFvURILDEYF
EvFIEFRCOT CLDADERMTIEE LE T, &EIE410~459T, BEfLlEHz
TY ., PEAEIZ440HZTT,

BC Pitch of the master channel
DE  Pitch of the slave channel

Pitch is specified in the frequency of the A above middle C. Range is 410-459, the unit is
Hz. The default value is 440 Hz.

RYME
Output

L
None



EHELORAZ
Change Register
TR
All

IE
Note
C DHEEEILNEBTRMA_TRANS(F S Y AR—XDERENEETLTVET DT, COHREE b
FUAR—XERMBIERAT HHEICIE. RORM_TSRANT S VRAR—XZHRELTTE
L\o
Since this function is runs (Set 1 for transpose) RMA_TRANS internally, in the case that will be
used with the transpose and this feature, set the transpose RM_TSRAN next.

RM_TSRAN
a—Fk
Code
31
T EE
Function

RARFFOESLVLUEOED FS VAR—XEH/ELET,
Set the transpose of current note and the subsequent notes.

a—JLFE
Input
BC YRA—F¥RILDFTUAR—XIE
DE ARL—TFvoRILD LS URKR—XIE
bS5 U RR—XEIF-12799~12799NEHHE THRE LF T, . Bkt T, W
fEIX0TY,

BC  Transpose value of the master channel
DE  Transpose value of the slave channel

Transpose value is specified in the range of-12799-12799. The unit is cents, the
initial value is 0.

RYME
Output

L
None

EHELORA
Change Register
FTRT
All

nf VAYVILAD B
m Instruments

RI_DAMP
a—Fk
Code
48
HeRE
Function




BYMTONEFMERF ¥ ORILTRTEBFIMIZELELET,

All the assigned FM sound channels are stopped compulsorily.

a—/)LFE
Input

L
None

RYE
Output

mL
None

EEHELIRA
Change Register
AT
All

RI_ALLOFF
a—F
Code

49

tae
Function
BYHATONEFMERF Yy U RILIRTEXF—FTLET,
Key-off on all the assigned FM sound channels is carried out.

aJ—JLF)E
Input

L
None

RYE
Output

L
None

EELORA
Change Register
FRT
All

RI_EVENT
a—Fk
Code

50

FERE
Function
BESN-BEREEZEROERFLTXF—F >, FIEF—FITLFT,

Change temperament for the specified pitch -- Key-on -- or key-off is carried out.

J—ILFIE
Input




X —F VD

D EfE(PRCAH60)+80H

E AROYT4(0ARFHE. 150%5%)
aX—F D

D BFE(FHRCH60)

m When key-on

D Pitch (60, middle C) + 80 H
E Velocity (0 the strongest weakest, 15)
m When key-off
D Pitch (Middle c 60)
RYE
Output
&L
None
EHELORA
Change Register
TR
All
IR
Note

AVRAINAD MEIERZDIaAL—FLTWVADT, RCLERZ2EHKITTEF—F 2095,

ZOEMEF—FIENTHUF—F L ENFET,

Since the instrument is simulating the musical instrument, if it acts as Key-on of the same pitch

twice continuously, key-off will be carried out once and it will act as Key-on of it again.

The instrument simulates a real musical instrument, therefore if a sound of same pitch is key

onned two times sequentially, that sound is key offed once then is key onned again.

RI_PCHB
a—Fk
Code

51

Hae
Function
EvFRUVI—DUEDEEEZEFAET .
Set the position of the pitch bender.

a—J)LFIE
Input
DE EvFRUA—DHEE
16E Y PO EBERII2OHHKRI)TT . 7FFFHNRLEAEE. 0 F R,
8000HA R FIETY .

DE Position of the pitch bender
Signed 16-bit (Negative numbers in two's complement notation) is. 7FFFH is
uppermost position, center, 8000H is the lowest position is 0.

RYfE
Output

mL
None

| EELYRE |




‘ Change Register

TRT
All
EE
Note

C DOHEEIXNER TRCA_PARAM(Y ZILA A LIRS A — A DERE)ZFUHLTLET,
This function calls RCA_PARAM (setting of real-time parameters) internally.

RI_PCHBR
a—Fk
Code
52
HeeE
Function

EvFRUIT—NERICEZIERERELET,
Set the degree to which pitch bender has on the Pitch.

a—JLFIE
Input
C E&(0~12)
BEAIF100E Y FTY, BIZIECDEZ4IZL, EVYFRUA—DEEXTFFFHIZL
=154, BEEHH400tY FEELET,

C Degree (0-12)
The unit is divided into 100 cents. For example, when this value is set to 4 and the
position of a pitch bender is set to 7FFFH, the pitch change will be about +400 cents.

RYME
Output

L
None

EHELORA
Change Register
ITRT
All

RIA_PARAM
a—FK
Code

53

HRE
Function
BY B TONIFMERF Y URILICY LB A LINF A= ERELET,
Set parameters in real-time to the designated FM sound channel.

a—JLFIE
Input
IY RRE—RAL—TELLDF v URILNEMDBOT KLATHRELET,
C JTZILE A LINTG A—ZOCHDBEEMN DA T k
DE H®RET—4
COMEETHRETEB/INTA—FEUTOEY TT,




YCA_TRANS
YCA_VOL

IY masterslave -- it is specified in the address of MIDB which channel it is.
C Offset from the beginning of the CHDB real-time parameters.
DE  Configuration data.

Parameters can be set by this function are as follows.

YCA _TRANS
YCA VOL
RYIE
Output
L
None
EELIORA
Change Register
TAT
All
RIA_VOICE
a—FK
Code
54
Heee
Function

Y B TONEFMERF v U RILICBERBEBES TRARERELET,
A voice is set to the assigned FM sound channel with a instrument number.
Load a given numbered instrument to a FM channel.

a—JLFIE
Input

Y YRE—-RAL—TEBELDFvoRILNEMDBDT FLRATHEELET .

C ERaES0~63)

Y masterslave -- it is specified in the address of MIDB which channel it is.
C Tone number (0 to 63)

IY address of the MIDB that specifies the master or slave channel
C instrument number (0 to 63)

RYE
Output

mL
None

EELURA
Change Register
AT
All

RIA VPARAM
a—Fk
Code




55

tae
Function
BY L TONEFMEBERF ¥ U RILIZRA RIS A—2 EBRELET,
Sets the voice parameters to the designated FM sound channel.

a—JLFE
Input
Y IREZ—-RAL—TEBLDFvoRILNEMDBDT FLRATEELET.
C UTZNLAALINTGA—ZDCHDBEEMN DA 7Y
DE EHET—4
COBEETERETEDINTA—FIELUTOEY TY,
YCAOO_MULTI CAO1_MULTI
CAOQO_LS CAO1_LS
CAOO0_AR YCAO1_AR
CAOO0_RR YCAO1_RR
CAOO0_VELS YCAO1_VELS
CAOO0_VTL  YCAO1_VTL
YCA_VTRANS
YCA FB

IY masterslave -- it is specified in the address of MIDB which channel it is. Specifies the channel,
master or slave, by specifying a MIDB address.
C Offset from the beginning of the CHDB real-time parameters.
DE  Configuration data.

Parameters can be set by this function are as follows.

YCAOO_MULTI CAO1_MULTI

CAOO0_LS CAO1_LS

CAOO0_AR YCAO1_AR

CAOO0_RR YCAO1_RR

CAOO0_VELS YCAO1_VELS

CAOO0_VTL YCAO1_VTL

YCA_VTRANS
YCA_FB
RYfE
Output
&L
None
EELIRA
Change Register
AT
All
RIA_VOICEP
a—Fk
Code
56
tae
Function

FMERF ¥ U RIICEBRBT—RITRARAEHRELET,
A voice is set to an FM sound channel with tone data.



a—JLFIE
Input
IY RRA—:-RAL—TELLDF v URILNEMDBOT KLATHEELET,
BC HEBT—4D7EKLR

IY masterslave -- it is specified in the address of MIDB which channel it is. Specifies which of the
master and slave channels by specifying a MIDB address.
BC Address of the instrument data

RYE
Output

L
None

EELIRA
Change Register
FRT
All

mADPCM - PCM

ADPCM - PCMDO S . B4, &2 H L UADPCM, PCMEITOZE ML EETVVET, chd
DIEED =627 7)) r—< 3 V[ZPDB(PCM Data Block)Z A& L. IXLYRRIZEKH>TEFD
SEEERSAVNLET,

A—AILAEYIZH L CADPCMTHEPBEZITOHEAEZ0—AILE— FEMFEY, Y8950H°
CPUDZEHFNERZLICEHE - BENTETET, MBIOSIFZDOE—FRZHHR—KL. LAD.,
CPUIZxt L TIERHEAZIY ;AAHEEZ ALV TEHREOCBEDRTZHMLOES LB TEET,

ADPCMMD RS * BERIZIE, BERRELBZTNARIZE2>TIVRIYAUTOLSIZER
BT EITEELTTELY,

Recording ADPCM-PCM, ADPCM playback/transfer, perform conversion in the PCM between. For
these operations, application prepares PDB (PCM Data Block) and points to it using the IX
register.

The case where recording and playback are performed by ADPCM to a local memory is called the
local mode, and Y8950 you record and playback without intervention of the CPU. MBIOS supports
this mode, and it can be also be signaling the end of the recording and playback using the
asynchronous interrupt function to the CPU.

The recording and playback of ADPCM, please note that the entry is different as follows by the
device to be operated.

mO0—ALAEY) I L TEEZITIES
§% 5 RMA_ADREC
B4R RMA_ADPLAY

s AEAEYICH L TRIEZITSIEE
$%=8 RMA_ADREC DI
B4 RMA_ADPLAY DI

A—AILE—FTRHVMEES - BEBEORDICCTRL+STOPF—A S hi=i5A. TOEME
FhErEINET, FEZLMSXDT—- )7 [BASROM(FBB1H)] MOTHITIEFErEnE
A,

m To perform an operation on local memory
Recording: RMA_ADREC
Playback: RMA_ADPLAY

m To perform an operation on the internal memory
Recording: RMA_ADREC_DI
Playback: RMA_ADPLAY DI



If CTRL+STORP is pressed during recording and playback operation in non-local mode, the
operation will be interrupted. However will not be interrupted if the work area of MSX
[BASROM(FBB1H)] is not 0.

mADPCM - PCMERERDRIEAR 2 — b

BERETHLE. BEIEIMBIOSAFUE Sh-BENSHENFIESAET, LHAL. A
HRA—FE—RZEETHE. ANBEELHIBREORZTSIL-THoREEMIBEIED
ZENTEET, RARFI—FE—FZEBETDICIE. 7TV 75— 3 UHAMBIOSEFUHT
BIIZ [SYNCRF(3488H)] IC0OTCHMEZZZAAET,

m Synchronous start of ADPCM - PCM recording time

When carrying out voice recording, recording is started from the time of MBIOS usually being
called. However, after an input sound becomes a certain amount of size, recording can be made to
start, if synchronous start mode is specified. In order to specify synchronous start mode, before
application calls MBIOS, the value which is not 0 is written in [SYNCRF (3488H)].

ADPCM - PCMB4£BMDY E— FBE

BEEFEHEETDIEE, 1DDT—AERYBRLTEET DI ENTEET, ZOFHEEZ)E—
FEAEEWVWET, 7TUH5—2 3 UAMBIOSEREUH T RTIZ [REPFLG(3489H)] [Z0TALY
ExEZALE VE—FBEATEET,

Ff-. VE—FBEEELTBIZIE. E—FIZE>TUTOAENHYET,
a0—HIILE—RKDEE
RMA_BREAK(A—HJILE— FB4E - FEOFEZFUHET,
nlfO—AHILE— FDBE
CTRL+STOP*—% 89,

Repeat playback of ADPCM - PCM
When playing audio, you can repeat the data in one play. This behavior is known as repeat play.
Writing a non-zero value to the (3489H) REPFLG] before the application calls MBIOS, you can
repeat playback.
In addition, in order to stop repeat playback, you have the following depending on the mode.
m In the case of local mode
Call the (interruption of the local mode playback and recording) RMA_BREAK.
m In the case of non-local mode
Press the CTRL + STOP key.

PDBM) &4
PDB Details

PDBIE16/31 FTHERENTWET, COT—2TAVIRET IV r—3 7073 LNM
ADPCM - PCMig{E%2 9 5 & EICEDMEEEZRAELET,
PDB consists of 16 bytes. An application program must prepare that area before it carries out
ADPCM-PCM operation.

#7.74 PDBRE—%
Table 7.14 PDB contents list

17 s Bk

Tk Label Meaning

Offset
ADPCM - PCMIZEDRR LD T —ANREFSINT
WBTNAREERELET,

0 PDB_DEV The device where the data which is the target of
ADPCM-PCM operation is set up.

1 REA  Unused




PDB_ADDR(TFH8E v k)

ADPCM * PCMIZEDXR EHR D T—2 DERABT KL
REBRFELET, BAIIE256/81 R TITH., T/ R
WAL VRAMDIBEIZIRY ., 181 FZHEYET,

2
(LSB) Sets the starting address of the data of the ADPCM and
PCM operation. Although a unit is 256 bytes, it will be limited
to when a device is main RAM, and will be 1 byte.
3 PDB_ADDR(LEfI8E v k)
(MSB)
ADPCM - PCMIZEDHRR ELGDT—EIREIEREL
VI TY, BET/NA RICEH 59256/81 K TT,
4 PDB_SIZE(TZ8E > k) (LSB) Set the length of data of the ADPCM/PCM operation.
The unit is 256 bytes, regardless of the device.
5 PDB_SIZE(LfI8E v )
(MSB)
ADPCM - PCMIZ{EDIRE - BEROHY VT VI A
BBERELET, BAIE1HzTY . EEHIZADPCMD
PDB_SAMPLE(TFH8E v I) & %1800~1§000~ PCM®D & %1800~1_2000'C~‘To
6 (LSB) Set the sampling frequency of the recording and
playback of ADPCM/PCM operation. The unit is 1Hz.
Range 1800-16000 when ADPCM, and 1800-12000
when PCM.
7 PDB_SAMPLE(L{I8E v k)
ADPCM® k L—RBEH L UPCMADEHRET H L E
[CADPCMO#EAFRMEE LTRLWLNET ., CODIE
FA Tty bfF)TREN, 8000HA0TY , B
TP #. 8000H(DFY0)ZEELFT,
8 PDB_PCM(THZ8E > k) (LSB) It is used as the initial estimate of the ADPCM when
making a conversion to PCM and when tracing of
ADPCM. This value is expressed in offset binary, 0 is
8000H. Usually is set to 8000H (i.e. 0).
9 PDB_PCM(L{Z8E v k)
(MSB)
ADPCM®D t L—RBHE L UPCMADEHRET B L &
[CADPCMOFEIEFiLiBE LTRHLLOAES., 0
ol ElF#ExETR SN, EEIFOO7TEHERELEFY,
10 FLDS%—)STEP(-FMS £ k) It is used as the initial quantization width of ADPCM
when making a conversion to PCM and when tracing of
ADPCM. This value is expressed as an absolute value,
range sets the 007EH. and O07EH is set as the range.
11 PDB_STEP(LfI8E v k)
(MSB)
12~15|RfEMA Unused

RIZADPCM - PCMOEHEEIZDWVTHRBALET,
Next, each function of ADPCM-PCM is explained.

RM_MOVE_DI
a—F
Code
0
HERE
Function

BTN ABDOADPCM/PCMT—42 852 LET,
Transfer ADPCM/PCM data between devices.




a—JLF|E
Input
IX BRXFTZERIPDBOT KL X
At E "I PDBICUITODEEZERELET,
PDB_DEV(T/3f R &S
PDB_ADDR(Bi#87 KL R)
PDB_SIZE(#5% T 5 H 4 X)
lY ERX%E%RIPDBOT FLR
Xk E RIPDBICUTODEEE®RELET,
PDB_DEV(T/31f R &)
PDB_ADDR(Bi#87 FL X)

IX Address of PDB indicating the transfer source
You can set the following items in the PDB to indicate the source.
PDB_DEV (device number)
PDB_ADDR (start address)
PDB_SIZE (Size to be transferred)
IY  Address of PDB indicating the destination
You can set the following items in the PDB shows the destination.
PDB_DEV (device number)
PDB_ADDR (start address)

RYE
Output
CcYZ25%4 BT, BREEDEL L THN. BESNETNA RHAA—HIILE—FIZLD
BER THDHBEICIE. BEEIFXTONTITIIEY FERRY £, BEEATON-IEE., 5t
JTMHPDB_SIZEA#5%£ 5% MPDB_SIZEIZaF—&hET,

Be it either the source or destination, if the specified device is doing a local-mode operation, upon
return this flag is set to 1 and the transfer is not performed. If the transfer was made, PDB_SIZE
of the transfer source is copied to the destination PDB_SIZE.

EHELORA
Change Register
FTRT
All

RM_READ DI
a—Fk
Code

26

Hae

Function

T /N4 ADADPCM + PCMT—% % * 4 YRAMIZ256/341 RERiELF T,
256 bytes of ADPCM/PCM data of a device is transmitted to main RAM.

a—JLF|E
Input
IX BmEATERIPDBOT FLXR
DE BnELEZETIAEYTRLRA
LXK FRIPDBICUTDERZHRELET,
PDB_DEV(T/3\1 R&E)
PDB_ADDR(BH#E7 FL X)




IX  Address of PDB indicating the transfer source
DE Memory address that indicates the destination
You can set the following items in the destination PDB.
PDB_DEV (device number)
PDB_ADDR (start address)

RYfE
Output
CYTZY EEEDTNAARANA—HIILE—FICLDIBERTHIEEICE. THhhATIN
ty FEShREYZFET,

CY flag If the destination device is in operation by the local mode, will returns 1 set and the
operation is not performed.

EBELIRA
Change Register
TR
All
RM_WRITE_DI
a—Fk
Code
27
HeeE
Function

A4 RAM®MD256/\14 FMDADPCM * PCMT—2 &% T/\A ANIZEELET .
256 bytes of ADPCM-PCM data from main RAM is transmitted to a device.

a—JLFIE
Input
DE EHETDAEYTZ FLR
Y ERnEf%FETRIPDBO7 FL X
XS E RIPDBICUTOEBRZHRELET,
PDB_DEV(7T /3 REE)
PDB_ADDR(B#87 KL X)

DE Memory address of the transfer source
IY  Address of PDB indicating the destination
You can set the following items in the PDB shows the destination.
PDB_DEV (device number)
PDB_ADDR (start address)

RY1fE
Output
CYI ST EBETDT/NA ADBA—HILE— RICKDIEEFTHIIEEICIE. ERE(ETHNT1
Nty FShRYET,

CY flag If the destination device is in operation by the local mode, will returns 1 set and the
operation is not performed.

EHELORA
Change Register
TR
All




RM_TRACE_DI
a—FK
Code

Hae
Function
MEADTFRMEL EFLIEBETICADPCMT—4 % FL—RX L, ROFABELEEFIRERDET,
ADPCM data is traced based on an early predicted value and quantization width, and it asks for a
following predicted value and quantum width.

a—JLFIE
Input
C PBRE—F
0 #WEAFRIEZEB8000H, EFILIEZ007FHTRtALF 7,
1 #HFAE. EFILIRIIPDBOEZFEALET,
X rL—RFTBT—F%EFRITPDBOT FL R
PDBIZUUTRDIERZHRELET .
PDB_DEV(T /31 R&E)
PDB_ADDR(BH#87 FL X)
PDB_SIZE(#r# 9 541 X)
FIRE— FAN1DIGEE. ROEEHLEELET,
PDB_PCM(#1#A % Al{E)
PDB_STEP(#H#iEF1LIE)

C Start mode

0 An initial predicted value is started by 8000H, and quantization width is
started by 007FH.

1 Initial prediction value and quantization width will use the value of the

PDB.
IX Address of PDB indicating the data to be traced
set the following items in the PDB.
PDB_DEV (device number)
PDB_ADDR (start address)
(Size to be transferred) PDB_SIZE
The following item is also set up when start mode is 1.

PDB_PCM (initial prediction value)
PDB_STEP (initial quantization width)

RYIE

Output

CYD35Y HBEISNETNAAANO—HILE—FIZELE2BERTHIESIZIE. FL—RIFIT
bhF1hty FShREYET,
FL—ABITHhNT=5HE. PDBICUTRDERET—2MARESNET,
PDB_ADDR(XMDEIET KL R)
PDB_PCM(:X® % l{E)
PDB_STEP(XMDEF1LIE)
NEDT—R%ERDL—RIZEAL T, XEHADPCMDT—F2 ZEEMNZHEIL
TRrRL—RTBEMNTEET,

CY flag When the specified device is executing a local-mode operation, the trace is not
performed, this flag is set to 1 and it returns.
When the trace is performed, the following item data is set to PDB:
PDB_ADDR (the next start address).
PDB_PCM (the following predicted value).
PDB_STEP (the following quantization width).



It can be used to trace the next block of data, to trace by dividing it into several blocks the
data of a large ADPCM.

EHELORA
Change Register
ITART
All

RM_CONV_PCM_DI
a—Fk
Code

Hee
Function
MEADFRIE L EFLIBZ TICADPCMT—42 ZPCMOT— R ITE#|LFET,
ADPCM data is converted into the data of PCM based on an early predicted value and
quantization width.

a—/LF|E
Input
C FHBitRE—F
0 #WEAFAIEZEB000H, EFILIEZ007FHTRAL F£ 9,
1 WEAFAE. EFLIRIIPDBOEZFEALET,
IX ZE#ITOADPCMT—AR #RIPDBOT KL X
Y ZE#FEDPCMT—2%ZRIPDBOT KL R
EHTOPDBICLITOEE#HELET,
PDB_DEV(7T /3 REE)
PDB_ADDR(BA#A7 K LX)
PDB_SIZE(Z#E)
PDB_SAMPLE(Y > 71 VJ REiKH)
HIEE— FA1DBZE. ROBEBELHRELFET .
PDB_PCM(#1#AF Hl{E)
PDB_STEP(##i= F1tig)
EHEDPDBICUTNDEBEEZRELET,
PDB_DEV(7T /3 REE)
PDB_ADDR(BA#A7 K LX)

C Start mode
0 An initial predicted value is started by 8000H, and quantization width is
started by 007FH.
1 Initial prediction value and quantization width will use the value of the
PDB.
IX  Address of PDB indicating the ADPCM source data and
Y  Address of PDB indicating the PCM data of the destination
Set the following items in the PDB of the conversion source.
PDB_DEV (device number)
PDB_ADDR (start address)
PDB_SIZE (conversion amount)
PDB_SAMPLE (sampling frequency)
The following item is also set up when start mode is 1:
PDB_PCM (initial prediction value)
PDB_STEP (initial quantization width)
Set the following items in the PDB of destination.
PDB_DEV (device number)



PDB_ADDR (start address)

RYfE
Output
CYZZY BESNETNAAZANA—AILE—FICLIBEFRTHIEEICIE. BfETTHN
Tty FERRYET, ERMATTONIIEE. PDBICUTOEEDT—2NRENET,

a Z T DPDB
PDB_PCM(:X® % l{E)
PDB_STEP(XMDEF1LIE)
NEDT—REROEBRIZERAL T, KRELZADPCMDT—2 #HEMNIDEILTE
e BHENTEET,

ZEH#5EDPDB
PDB_SIZE(Z# D E)
PDB_SAMPLE(ZE#TDHY > TV EKEHDIE—)

CY flag When the specified device is during operation by the local mode, conversion is not
performed, but this flag is set to 1 and it returns.

m PDB conversion source
PDB_PCM (Predicted value of the next)
PDB_STEP (Quantization width of the next)
It can be used to trace the next block of data, to convert by dividing it into several blocks
the data of a large ADPCM.

PDB destination
PDB_SIZE (Amount after conversion)
PDB_SAMPLE (copy of the sampling frequency of the conversion source)

EELIRA
Change Register
TRT
All

FE

Note
COEBRIET—FEN2EICHIDT, EREDT—FEEBORESITFELTT I,
Since the amount of data will double this conversion, mind the size of the data area of the
destination.

RM_CONV_ADPCM DI
a—FK
Code

Hae
Function
MEADFRAE L EFILIBZETICLI-PCMT—42 ZADPCMOD T—2 N TEHBLET,
Convert the PCM data to the ADPCM data that is based on the quantization width and predictive
value of initial.

J—ILFIE
Input

C FIBE—F




0 #EHAFRIEZEB000H., EFILIEZ007FHTRB LE T,
1 WEAFAE. EFLIRIIPDBOEZFEALET,
IX ZEHTOPCMT—42 %ERIPDBOT KL X
Y ZE#FEDADPCMT—AR #RIPDBO7T KL X
EHTOPDBICLITOEEZHELET,
PDB_DEV(7T /3 REF)
PDB_ADDR(Bi#87 KL X)
PDB_SIZE(Z#E)
PDB_SAMPLE(Y > 71 VU REiKEH)
EHEDPDBICUTOEE#EXRELET,
PDB _DEV(T/3\1 R &S)
PDB_ADDR(BA#A7 KL X)
HisE— FAM1DBZE. ROBEBLEELET .
PDB_PCM(#1#A % Al{E)
PDB_STEP(#EiZF1tig)

C Start mode
0 An initial predicted value is started by 8000H, and quantization width is
started by 007FH.
1 Initial prediction value and quantization width will use the value of the
PDB.
IX  Address of PDB indicating the PCM source data and
IY  Address of PDB indicating the ADPCM data of the destination
Set the following items in the PDB of the conversion source.
PDB_DEV (device number)
PDB_ADDR (start address)
PDB_SIZE (conversion amount)
PDB_SAMPLE (sampling frequency)
Set the following items in the PDB of destination.
PDB_DEV (device number)
PDB_ADDR (start address)
The following item is also set up when start mode is 1.
PDB_PCM (initial prediction value)
PDB_STEP (initial quantization width)

RY{E
Output
CYTSY EBEISNFE=TNAAAOA—HILE—FRIZELBEBEFTHIIESICIE. THITITHNI
FT1htEy FShRYFET, RN TTHONIIGEE. TREOPDBIZUTOEEDT—42M RSN
E3CI8

PDB_SIZE(Z#EDE)

PDB_SAMPLE(ZE#MITOY > T U EKEHBD I E—)

PDB_PCM(:R®D F ifilfE)

PDB_STEP(RXR M EF1LigE)

NEDT—RZROEMMICFERAL T, KELADPCMDT—2 ZEEMNHEILTE

BIBHIEMNTEET,
CY flag If the specified device is in operation by the local mode this flag is set to 1 and
conversion is not performed. If the conversion is performed, the data of the following items will be
returned to the PDB of destination:

PDB_SIZE(Amount after conversion)

PDB_SAMPLE (copy of the sampling frequency of the conversion source)

PDB_PCM (Predicted value of the next)

PDB_STEP (Quantization width of the next)

EELSZRSE |




‘ Change Register

TRT
All

zE

Note
COEBRET—FEI2H5DIILELDT, EMTOT—FEHEOKREZIEBHETLETNEHRY
EFHA

Since the amount of data becomes one half this conversion, the size of the data area of the
conversion source must be an even number.

RMA _DAC BIAS
a—Fk
Code

Hae
Function
PCMBA TS5 L ENDEE(YBB0D L A A1TH)ERELET .
Set the volume of the PCM playback (Y8950 register 17H).

J—ILFIE
Input
Y RRE—-RL—TELLDF Y URILNEMDBDT FLATHEELET,
C FEEH
#HPHEI1~7T, TRRKEETT,

Y  Specify the address of the MIDB of a channel either master or slave
C Volume (index)
The range is 1-7, 7 is the maximum volume.

RYfE
Output

mL
None

EBELIRA
Change Register
ITRT
All

RMA_DAC DI
a—FK
Code

1
Function
PCMT—2 B4 LE7,
Play PCM data

a—JLFIE
Input
Y RRA—-RL—TELLDFY¥URILOEMDBOT FLATHERELET,
C T4 NLAEBEERTIIIFDZMA_PH_FILTERSR)
IX B4E-HEORRELGESHPDBOT FLR
PDB_ DU THDEEZHELET,




PDB_DEV(F/\1 R &E)
PDB_ADDR(BA$57 KL X)
PDB_SIZE(# 1 X)
PDB_SAMPLE(H > 71 J EKE#)

Y masterslave -- it is specified in the address of MIDB which channel it is.
C Filter specification (refer to ZMA_PH_FILTER in Table 7.79).
IX Address of the PDB for playback and recording

Set the following items of PDB_:
PDB_DEYV (device number)
PDB_ADDR (start address)
PDB_SIZE (size)
PDB_SAMPLE (sampling frequency)

RYME
Output
CYZ3YT BEINETNAARAA—AIILE—FIZLEEEFTHIEEICIE. BIEEXTHN
Ity FShTRYET,
CY flag If the specified device is in operation by the local mode, this flag is set to 1 and
operationis not performed.
EHELORA

Change Register
FRT
All

RMA_ADC DI
a—Fk
Code

HRE
Function

PCMT—42 #8H&LFET,
Record PCM data.

J—ILFIE
Input
Y RRA—-RL—TELLDF¥URILNEMDBOT FLATHEELET,
C 4B EEERIIIDNDZIMA_PH_FILTERSR)
IX BE-HBEOXRELGHPDBOT FLR
PDB_OLTOEBEZHELEFT,
PDB_DEV(7T/\1 R&5)
PDB_ADDR(B#8 7 F LX)
PDB_SIZE(H 1 X)
PDB_SAMPLE(Y > 71 J EKE#)
Y Specify the address of the MIDB or channel of the master-slave either.
C Filter specification (refer to ZMA_PH_FILTER in Table 7.79)
IX  Address of the PDB for playback and recording
set the following items of PDB_.
PDB_DEV (device number)
PDB_ADDR (start address)
PDB_SIZE (size)
PDB_SAMPLE (sampling frequency)

RYfE
Output
CYZZY BEINETNAAZANA—AILE—FICLIBEFRTHIEEICIE. BMEETITHN




1ty FEhTRYET,
CY flag If the specified device is in operation by the local mode, this flag is set to 1 and
operation is not performed.

EHELIRA
Change Register
ITRT
All

RMA_ADPCM BIAS
a—FK
Code

HaE
Function
ADPCMBAEZITO LENTEZTHRELFT,

Set the volume at the time of performing the ADPCM playback.
Set the volume of the ADPCM while its being played.

a—JLFIE
Input
IY <RE—-ZAL—TELLDFroRILNEMDBOT FLATIEELEY,
cC B=

#iFH(F0~63T. B3NRAREETYT .
Y Specify the address of the MIDB or channel of the master-slave either.
C Volume

The range is 0-63, 63 is the maximum volume.

RYE
Output

L
None

EHELORA
Change Register
TR
All

RMA_ADPLAY_ DI
a—Fk
Code

HRe
Function

ADPCMT—4 %#EN—AHILE—FTEELET,
ADPCM data playback in non-local mode.

a—JLF|E
Input
Y RRA—-RL—TELLDF¥URILOEMDBOT KLATHERELET,
C T4 NLAEBEERITIFDZMA_PH_FILTERSR)
X B4E-HBEOXNREGLHPDBOT FLR
PDB_DLUTNEEHZFHRELET,




PDB_DEV(7/31 R &E)
PDB_ADDR(BA$57 KL X)
PDB_SIZE(H 4 X)
PDB_SAMPLE(H > 71 J BKE)

IY specify the address of the MIDB or channel of the master-slave either.
C Filter specification (refer to ZMA_PH_FILTER in Table 7.79).
IX Address of the PDB for playback and recording
Set the following items of PDB_.

PDB_DEYV (device number)

PDB_ADDR (start address)

PDB_SIZE (size)

PDB_SAMPLE (sampling frequency)

RYME
Output
CYZ3YT BEINEZTNAARPA—AIILE—FICLDEMEFTHo Y. HEBTNAIRXTH
HBEICIF. BEXITOAT 1INy FESNhTRYET,

CY flag If the specified device is in operation by the local mode, this flag is set to 1 and
operation is not performed.

EHELORA
Change Register
TR
All

RMA_ADREC DI
a—F
Code

a1
Function
ADPCMT—4 %#3EO0—HILE—KTEELET,
ADPCM data record in non-local mode.

a—JLF|E
Input
Y YRA—RAL—TELLDF¥URILMNEMDBOT KLRATHEELET,
C 74 I)LAEEERT.799DZMA_PH_FILTERSR)
IX BE-BEOXNRELGSHPDBOT FLR
PDB_OLTRDEEHZHRELET,

PDB_DEV(7T/\1 R&ET)

PDB_ADDR(B#8 7 F LX)

PDB_SIZE(% 41 X)

PDB_SAMPLE(Y > 71 K #)
Y specify the address of the MIDB or channel of the master-slave either.
C Filter specification (refer to ZMA_PH_FILTER in Table 7.79).
IX Address of the PDB for playback and recording

Set the following items of PDB_.

PDB_DEYV (device number)

PDB_ADDR (start address)

PDB_SIZE (size)

PDB_SAMPLE (sampling frequency)

RYME
Output
CYZ3Y BEINEZTNARNPA—AIILE—FICLIEMEFTHo Y. HEBTNAIXTH




SHBITIE. BEETOATIAEY FENTRY FET,
CY flag If the specified device is in operation by the local mode, this flag is set to 1 and
operation is not performed.

EHELORAZ
Change Register
TR
All

RMA_ADPLY_SAMPLE
a—FK
Code

43

a1
Function
A—ALE—FOBEFTO>TWVWARPICYH VT VI BERBEERELET,

Change the sampling frequency while you are doing the playback of local mode.

J—ILFIE
Input
Y RRA—-RL—TELELDF ¥ URILNEMDBOT FLATHEELET.
DE H 7YV RAKEK
Y specify the address of the MIDB or channel of the master-slave either.

DE Sampling frequency

RYE
Output

L
None

EHELORA
Change Register
FTRT
All

RMA_ BREAK
a—Fk
Code

10

1
Function
O—ALE— FOBEPLHREOHEEZTELET,

Interrupt the operation of the recording and playback of local mode.

J—ILFIE
Input
Y RRE—-RL—TELLDFYURILMNEMDBOT FLATEELET,
IY  Specify the address of the MIDB or channel of the master-slave either.

RYE
Output




L
None

FELIRA
Change Register
FRT
All

RMA_ADPLAY
a—Fk
Code

11

Hae
Function
ADPCMT—42%#H0—AILE—FTBELET,
ADPCM data playback in local mode.

a—JLF|E
Input
Y RRA—-RL—TELLDF¥URILOEMDBDT RLATHERELET,
C T4 NLAEBEERITIIFDZMA_PH_FILTERSR)
X B4E-HBEOXNREGLHPDBOT FLR
PDB_OLTDEEHZEELE T,

PDB_DEV(T/\1 R&EF)

PDB_ADDR(B#87 FL X)

PDB_SIZE(% 1 X)

PDB_SAMPLE(Y > 71 K %)
Y specify the address of the MIDB or channel of the master-slave either.
C Filter specification (refer to ZMA_PH_FILTER in Table 7.79).
IX Address of the PDB for playback and recording

Set the following items of PDB_.

PDB_DEV (device number)

PDB_ADDR (start address)

PDB_SIZE (size)

PDB_SAMPLE (sampling frequency)

RYE
Output
CYZZY BESNEZTNAAANO—HLE—FRIZLDIBMEFTH-Y. FENEBT/NART
HHEEICF. BEXITORT 1INy FEWTRYET,

CY flag If the specified device is in operation by the local mode, this flag is set to 1 and
operation is not performed.

FELIRA
Change Register
TART
All

RMA_ADREC
a—Fk
Code

12

B RE
Function
ADPCMT—4%#0—HhILE—KTHELET,




ADPCM data record in local mode.

a—JLF|E
Input
Y RRA—-RL—TELLDF¥URILOEMDBDT KLATHERELET,
C T4 AEEERITIFDZMA_PH_FILTERSER)
X B4E-HBEOXNREGLHPDBOT FLR
PDB_DLUTNEEZFHRELET,

PDB_DEV(T/\1 R&ET)

PDB_ADDR(B#87 F LX)

PDB_SIZE(% 1 X)

PDB_SAMPLE(Y > 71 » JEK%)
Y specify the address of the MIDB or channel of the master-slave either.
C Filter specification (refer to ZMA_PH_FILTER in Table 7.79).
IX Address of the PDB for playback and recording

Set the following items of PDB_.

PDB_DEV (device number)

PDB_ADDR (start address)

PDB_SIZE (size)

PDB_SAMPLE (sampling frequency)

RYE
Output
CYZ3YT BEINETNAARAPA—AIILE—FICLIEMEFTHo2Y. FENABTNART
HHHEEITIE. BEFTOATIAEY FEAhTRYET,

CY flag If the specified device is in operation by the local mode, this flag is set to 1 and
operation is not performed.

TELIRA
Change Register
TAT
All

RMA_ADPLAYLP
a—Fk
Code

42

Hae
Function
ADPCMT—42%0—A)ILE—FTBELEY, T—2DRDOYETEENRT T HEEENL
BUBLZHREL. P ShLSETEOHEERITES . PHHT HIZIZRMA_BREAK(O—H L
E—FEE - BREOPENETBELET,

Play in local mode ADPCM data. The start playing again from the beginning playback is finished
until the end of the data, and continue the operation until interrupted. | will play the (interruption of
the local mode playback and recording) RMA_BREAK to interrupt.

a—J)LFIE
Input
Y RRA—-RL—TELLDFY¥URILOEMDBDT FLATHERELET,
C T4 NLAEBEERITIIFDZMA_PH_FILTERSR)
IX B4E-HEORRELELGESHPDBOT FLR
PDB_DLUTNEEFHRELET,

PDB_DEV(F/34f R BE)
PDB_ADDR(EH#47 KL R)
PDB_SIZE(# 4 X)



PDB_SAMPLE(Y > 7\ V J iR E)

Y specify the address of the MIDB or channel of the master-slave either.
C Filter specification (refer to ZMA_PH_FILTER in Table 7.79).
IX Address of the PDB for playback and recording
Set the following items of PDB_.

PDB_DEYV (device number)

PDB_ADDR (start address)

PDB_SIZE (size)

PDB_SAMPLE (sampling frequency)

RYE
Output
CYZ3Y BEINEZTNARPA—HIILE—FIZLDEMEFTHo2Y. ENBTNART
HAEEITIE. BEFTOATIAEY FESAhTRY ET,

CY flag If the specified device is in operation by the local mode, this flag is set to 1 and
operation is not performed.

EHELORA
Change Register
ITRT
All

RMA PHASE_SET DI

| a—F |

13

| Hhe |

A4 URAMAMD256/31 FDPCMT—A2 #1DDEBT—2 ERGELUTD &K 5 GEADPCMT—
AITEHR L THERAMRIZEER LET,

It considers that 256 bytes of PCM data in main RAM is one waveform data, converts it into the
following ADPCM data, and stores in external RAM.

SERAMT FL X BEREES 4%

External RAM address Pitch number \Waveform number
0000H~07FFH 24H~36H 1618 16 pieces
0800H~O0FFFH 37TH~42H 3218 32 pieces
1000H~17FFH 43H~4EH 641 64 pieces
1800H~1FFFH 4FH~5AH 1281E 128 pieces

a—JLF|E
Input

Y RRE—-RL—TELLDFYURILNEMDBDT KLATHEELET,
C Z74I)LAEEERT.799DZMA_PH_FILTERSR)

DE PCMT—42®O7 FLX

Y specify the address of the MIDB or channel of the master-slave either.

C Filter specification (refer to ZMA_PH_FILTER in Table 7.79)

DE Address of the PCM data

RYE
Output

L
None

FELIRA
Change Register
TAT




All

IE
Note
FHLIZH%II > T. RMA BREAK(A—HJLE— FBAE - FEODENAERITINET,
Prior to the conversion, RMA_BREAK(interruption of the local mode playback and recording) is
executed.

RMA_PHASE_EG
a—FK
Code

14

Hae
Function
IoRO—TT—32%#8BELET,
Set the envelope data.

J—ILFIE
Input
Y RRE—-RL—TELLDF Y URILNEMDBDT FLATHEELFET,
DE ZIvRAO—JT5F—2(7T/N\A4 D7 KLR
IoANA—TT—3ORNE(T4457—O T TOHB LT o TF—HR—F
YIalb—i3v) 1)
Y specify the address of the MIDB or channel of the master-slave either.
DE Address of the envelope data (7 bytes)
contents of the envelope data (See 4.4.5 work area for more sampling keyboard

simulation)

7€y b+ A&
Offset Content
0 24 T1ZERET BIE value to set the timer 1
1 F—%JLLAJL Total level
2 7R wv4Y L—k Attack rate
3 T 444 L— b1 Decay rate 1
4 B R T4 2 LAJL Sustain level
5 T 444 L— b2 Decay rate 2
6 1J1J—X L— k Release rate

RYE

Output
Tl
None

EHELIRA
Change Register

ITRT
All
RMA_ PHASE EVENT

a—F

Code

15



1

Function
BESNEEREYLTYLIF—R—FLIaL—vavTHh—Fo, FhEF—FTLE
ERS

will key off or key-on, with a sampling keyboard simulation, the pitch you specify.

a—JLFIE
Input
Y <YRA—-ZAL—TELLDFvoRILNEMDBDT7 FLATHEELEY,

n¥—74 D
D  HFE(hRCH60)+80H

aX—F D
D EF2(FRCH60)

Y  specify the address of the MIDB or channel of the master-slave either.

m When key on
(Middle C is 60) +80 H D tone

m When key-off
(Middle C is 60) D tone

RYE
Output

L
None

FELIRA
Change Register
TAT
All

IR
Note
A TESBRIEF—a3— FT24H~5AHTY,
Pitch that can be specified is 24H~5AH key code.

RMA_CSM_DiI
a—Fk
Code
25
HeRE
Function

CSMT—42 DE4E
Playback of CSM data

a—/LF|E
Input
Y RRA—-RL—TELLDF¥URILOEMDBDT RLATHEELET,
B B4&E=
#F(X0~127T, ONRAEFETT,
C T4 IILAEBEERT.79PDZMA_PH_FILTERSR)
DE BEXNREHLBCSMT—F4DT7RKLR




Y specify the address of the MIDB or channel of the master-slave either.
B Playback volume
Range is 0 to 127, 0 is the maximum volume.
C Filter specification (refer to ZMA_PH_FILTER in Table 7.79)
DE Address of CSM data to be reproduced

RYfE
Output

mL
None

EELORA
Change Register
TR
All

aCSMT—4%
12DT—RENLD2ADTAY I T—EhbEY, 12070y I T—2FEWNL2HhD T
L—LT—4hblitYFET,

m CSM data
One data block is composed of several data blocks and one data frame consists of some data.



C3M Data

Block 2

Block M
(Ll ok

|_.. Block data —s Frame data

00H Pkt kel Biga ooH Mol The laed fraeme
or or
BOH Last block aH Lavat fraurs
Intesrval (*1) Fileh ()
.\-‘I
Frarmea 1 ™ Tertal Leved 01 73]
A
Frarma 2 Toial Lewal 1
Teal Lerenl 2
Tital Lensnl 3
HOTE D (")
MOTE 1
MOTE 2
Frama N
(Last frama )
MOTE 3
g —
[7.36 CSMT—42 DR

Figure 7.36 Format of the CSM data

1AL —\)L
BAR2BESNDT—S T, 0481.9mS. 2554%0.32mSTT .
REVF
BARINIERESNDT—4H T, 0420.9ms, 25550.08mSTT ,
3 h—RIJLLARJL
BF XY URILDEET—HTT, OV A I BFETI2IAR/INEETT,
*4 NOTE
BF v URILDBRET—ETY, L4EY FTHHI A —T20~7TOHEHET, TH4EY FT
ERERELET,

*1 Interval
Data set as the timer 2, and 0 is 81.9mS and 255 are 0.32mS.
*2 Pitch
Data set as the timer 1, and 0 is 20.9 ms and 255 is 0.08mS.
*3 Total level
It is volume data of each channel. 0 is maximum volume and 127 is the minimum volume.
*4 NOTE
Tone data for each channel. In the range of 0~7, specify the scale in the lower 4 bits and



octave in the upper 4 bits.

BERT—4

Scale data

0 C#

1 D

2 Di#

3 L None
4 E

5 F

6 F#

7 7L None
8 G

9 G#

10 A

11 # L None
12 A#

13 B

14 C

15 7L None

8. Sa—YyIXx—R—FDRFr>

8. Music keyboard scan

SV_MK(00B1H)
Hae
Function
22UV F—AR—FEXFvy LT, FIEIDRF v UFERELE LEEA HNIFAST_MK(
22Uyl F—AFR—FERHABYRAAEFUHLET,
Scans your music keyboard and call AST_MK(music keyboard asynchronous interrupt) if there is a
change compared to the previous scan results.

a—/LF|E
Input
L
None
RYE
Output

CYZ3Y FREBIYVAHBEEICI >THEUEIN-TAIT S LALOFUHLOGE. R
FroEFEInTITintey hEhET,

CY flag In the case of call from the program called by an asynchronous interruption function, 1
is set, without carrying out a scan.

CY flag If called by a routine that was called by an asynchronous interruption function, this flag
is set, and the scan isn’t performed.

EHELORA
Change Register
TR
All

\ EE




‘ Note |

TRA=—F X URIINERL—TFr oRLDF—HR— FOREBIIHEBHICORNGE SN TUNE
ERS

State of the keyboard of the master and slave channels is made OR logically.

A logical OR is made on the keyboard matrices of master and slave channels.

9. FYVAH#T—ER

9. Interrupt service

SV_IRQ(00B4H)
BERE
Function
IV =230 0TS L0AN—FIz7DEYA#H#EHEE L1z & FITHKEYI(FDIAH] #
HMETHILICKYTETEE) . MBIOSIZ® L TENEFMSES12HDITV R TY, COI VU H
1) DAERTYBI50IZxt T HEIYIAAMIEZEITLY, FERPABIYVAALGREDY—ERZEHL TLY
EXIB

J—ILFIE
Input
&L
None
RYIE
Output
L
None
EELIRA
Change Register
&L
All
IR
Note

SOOI FYMNEENGZVRY, MBIOSEITRTOENYAAY—ERETSLIFTEFEY
Ao N—F2zF7DENYRAAIZEY T T 75— 3 DICHIEAE > F-BF R TIXY89I50D X T —
BALDRBFCPUICRENTLVELD T, BYRAHFD) VIR MIMNSF-FFLDT,
N—FRDzT7EYAHZHATT 584% EIRE) 2RTLTERYFEEA,

Unless this entry is called, MBIOS can offer no interruption services. Since the status register of
Y8950 was not read by CPU when control included application by interruption of hardware and the
request of interruption has started, don't execute the commands (El etc.) which permit hardware
interrupt.

Unless this entry is called, MBIOS cannot perform any interrupt service. At the point the control is
given to the application by a hardware interrupt, the status registers of Y8950 are not read by the
CPU yet and therefore the interrupt request is still active, so the commands (for instance El) that
enables hardware interrupt must not be executed under this condition.

EMBIOSOH| Y iA#H0E
m MBIOS interrupt handling

MBIOSIZCEWTE|YRAAIIRD K S IZNREBEIhFET,

1. N\—F9x7DEYRAHIZ& > TO038HEFEMNIEEN S,
2. O038HZE MM HHK_IRQ38IZC ¥ > TF 3,

3. HK_IRQ38I%SV_IRQZ3—IIL T 3,



4.SV_IRQTIZ,
sMSX-AUDIOD R T—R R EHRAAAT, VIIXRLDH 1BV AHDE Y AHE
KEHE1EDOT,
mRIZCHK_VDPIRQZxO—J/LL., RoTELLEEDXT Y ) —T ST HN0THNILVDPD
ATF—BRAEHRH, EYAH) I TR CHABHNIEE Y AHERE S Z 180T,
mRIZHK_USERIRQZI—ILF %, o TCEL 61—V —Z|YRAH#DFA I TS
MAR, FAIShTLWNIE (A—F—FYRA#H#AD Y EH0DEE) UISV (User
Interrupt SerVice) Za3—IL93 %, BlEEN TV -56.~A17<,
5. UISVTIXRDIEIZEI Y AAEREBIFMERAXR, 1BHRDICFORBAOTHEWLWRY A ERDIT
BEFDORYATREINTWSTATSLEI—IILL (ZORIZEYAAERBEISAL DR
ATEINET) . B,
ADPCM#ET (RRA—F ¥ U RIL) N9 4
ADPCM#ET (RL—TF ¥ URIL) R4
IRQ-PRIO1TRENZRY 4Z
IRQ_PRIO2TRENZRY 4
IRQ-PRIO3TRENZANS 4
IRQ_PRIO4TRENZANY 4
6. SV_IRQODHFIZR %,
7. HK_JRQ38MHIZRE S,
8. N\N— KOz T7EIYRAHLIMN-E=TOTSLIZRES,

EE. MBIOSOR Oy FARICH TR E ZXMSXDBIOSIZIZWA =8, 7 TUr— 3y
IZH.KEYID 7 v 45 Z{FEA L TMBIOSHOOO3BHE M ZFEUH & (LY £ A

In MBIOS, interruption is processed as follows.
1. 0038H address is called by the interrupt hardware.
2. Jump from 0038H address to HK_IRQ38.
3. HK_IRQ38 calls SV_IRQ.
m Reads the status of the MSX-AUDIO, is increased by 1 interrupt request number of
interrupts that were requested.
m Call the HK_VDPIRQ next, then if the carry flag is reset when it came back, the status of
VDP will be read, and if there is an interruption request, the number of times of an
interrupt request will be increased one.
m Next, call HK_USERIRQ. When it comes back, check whether the user interrupt is
allowed. If allowed will call UISV (User Interrupt SerVice) (when the user interrupt count is
0). If forbidden, it will go to 6.
5. In UISV, examine the interrupt request counter in the order below, call the program, which is
indicated by the number of times the vector finds a non-zero vector number 1 first (Interrupt
request number is passed in the A register in this case), and returns.
5. In UISV, examines the interrupt request counter by the order below, and upon finding a vector
with the counter other than 0 for the first time, calls the program indicated by this vector (the
interrupt request count is passed in the A register when this is performed), and returns.
ADPCM end master channel vector
ADPCM end (slave channel) vector
Vector indicated by IRQ_PRIO1
Vector indicated by IRQ_PRIO2
Vector indicated by IRQ_PRIO3
Vector indicated by IRQ_PRIO4
6. Return to SV_IRQ.
7. Return to HK_JRQ38.
8. Returns to the program that had a hardware interrupt.

WiLEBASICOE Y AA A&
m Extended BASIC interrupt usage

MSX-AUDIODHEFEBASICIZE WLTEI Y ;AHMEBIEIRD K S ITHRESNET,
1.HKEYIZERELTIRTON—FIz7EYAHZEHIRBASICO 7045 S LIZF T



TWb, Z0O705 3 LOFMNSMBIOSOSY_IRQFEI—ILT S,

2. HK_IRQ38%#L5EBASICO T O Y S AICHITT WS, FOTOTSALIILS A2 %#F
RTtE—T L%, MSXDBIOSMO038HFEMZEZ A >4 —ZA Oy ha—JLT 5.

3. ADPCM# T B Y iAA Z HiFRBASICIZM [T T ULV S,

4. IRQ_PRIOIX#HAE TR,

5. HK_VRAMIZ#IHA{E T A,

6. HK_USERIRQIZ ¥ HAfE TEA,

7.HKVDPIRQIEF v ) —%t v b3 57055 LFHE,

In extended BASIC of MSX-AUDIO, interrupts are processed as follows.
1. H. KEYI was set up and all the hardware interrupt is turned to the program of extended
BASIC. SV_IRQ of MBIOS is called out of the program.
2. I'm towards the expansion of the program the BASIC HK IRQ38. After you save all
registers, the program to call the inter-slot address 0038H of the BIOS of the MSX.
3. End interruption of ADPCM is turned to extended BASIC.
4. IRQ_PRIO is used by an initial value.
5. HK_VRAM is used by an initial value.
6. HK_USERIRQ is used by an initial value.
7. HK.VDPIRQ sets up the program which sets carry.
1. H.KEYI is set and all hardware interrupts are directed to an extended BASIC program.
MBIOS SV_IRQ is called from this program.
2. HK_IRQ38 is directed to an extended BASIC program. This program saves all registers
then interslot calls the address 0038H of the MSX BIOS.
3. The ADPCM termination interrupt is directed to the extended BASIC.
4. IRQ_PRIO is used with default values.
5. HK_VRAM is used with default values.
6. HK_USERIRAQ is used with default values.
7. HK.VDPIRQ sets a program that sets the carry.

Bl YRAHNBRIO—-IIIT

m Interrupt processing work area

ERBINA FDTY Y ITYTFTTY, MBIOSOREMAHUEENSTOT S LNEMINTE
U, UFOIR)DBHBYET,

It is 8 bytes of hook area respectively.

The program called is placed from the inside of MBIOS, and there are the following entries.

R1.75 RYAHAMEBRAD—HT) 7K

Table 7.75 List of Work area for interruption processing

el 7 RLR Hee
Label Address Function
I r‘-|I L3 -

HK_IRQ38 3300H N=FIzFEYRHT VY

Hardware interrupt hook

VDPEI Y ;A A ALIREETE
HKVDPIRA 3308H VDP interrupt handling specification

| _ S, S N

HKLUSERIRQ 3310H TIV =2 a EYRHT VY

Application Interrupt hook
HK_VRAM 3318H VRAMIZIE D v &

VRAM operation hook

UISVAZ ZF =TI |0 ion~ A—HF—FYRAHAS—ERDNIZT—T L
UISV Vector table Vector table of user interrupt service

HK_IRQ38(3300H)
\ e |




I Function |

MBIOSDZX Ay FHARICHTWTEIYRAHD MDA oF-& FIZ, 0038HBEHMS DT v Y (F
AT L) oY TLET,

SV_RESETTH#HI#iIEESNDTOT T LA

When the slot of MBIOS is shown and interruption starts, it jumps on this hook (program) from
address 0038H. The program by which initial setting is carried out by SV_RESET

When the slot of MBIOS is visible outside and an interruption occurs, this entry causes a jump to
this hook (program) from address 0038H.

The program that is initialized by SV_RESET

hk_irq38:
call sv_irq
ei
ret
defs 3

IE
Note
SV_RESETZMUH L1=#&IZF CEITEEITL. VDPALDE|YRAHNAND ERELFE
¥, EIMFEERTT DA, HKIRQIBELUTD K SITEEHMITT I,

If EI command is executed immediately and interruption from VDP starts after calling SV_RESET,
it will run recklessly.

Please rewrite HK_IRQ38 as follows before executing EI command.

hk_irg38:
call sv_irq
ret
defs 4

HK_VDPIRQ(3308H)
Hae

Function

SV_IRQMFEIEN Tz &L FIZVDPDRT—R ALV R A EHRATEDUEFZT ENESIHERT

Jvy (FATIL) TT,

CRITVIMN)E—0FHEEITXxY ) =TS TMTHAELIEVDPORT—R RFHEENE

Hh, OTHILELIFHRENET,

SV_RESETTHIHAREENSTOT S A

When SV_IRQ is called, it is the hook (program) which returns whether the status register of VDP

is read and the processing is carried out.

The status of VDP will not be read, if a carry flag is 1 when this hook returns. It will be read if the

flag is 0.

SV_RESET it can be initialized by the program
The program that is initialized by SV_RESET

hk _vdpirq: ;clear carry flag
xor a
ret
defs 6

IR
Note
MSXDBEEEEIZE L TIE. VDPORT—2 R EZMSXDBIOSLUND FZARAL & RKED F—HR—
FirEDEIYRAADEBAITTONGSEY ET,
In the normal operation of MSX; if the status of VDP is read by other than the main BIOS of MSX,




interruption processing of the built-in keyboard, etc. will no longer be performed.

HK_USERIRQ(3310H)
Hae
Function

SV_IRQMMFEIEN Tz L EICEDINST T r—2 30705 S LEFULVMEEIZERT S

TvITY,

SV_RESETCH##iiESNDTOT S A

It is the hook that is used when you want to call the application program from the when SV_IRQ is

called.

SV_RESET it can be initialized by the program
The program that is initialized by SV_RESET

hk_userirq:
ret
defs 7

HK_VRAM(3318H)
Hae

Function

ADPCM - PCMIZEIZE LVTVRAMZET7 V£ X $ BRIICHEN ST VI TS, DT v oMY

R—2FBLEITHRY =TT TMTHSHELIFVRAMIZHT 2EEIFITHhhEEA, 0TH

B LIEfTHhNET,

This hook is called before accessing VRAM in ADPCM-PCM operation.

If the carry flag is 1 when this hook carries out a return, operation to VRAM will not be performed.

It will be performed out if the flag O.

SV RESETTHIAREENSTOJ S A
SV_RESET it can be initialized by the program
The program that is initialized by SV_RESET

hk_vram:

xor a ;clear carry flag
ret

defs 6

mUISVRY A F—T )L
m UISV vector table

SV_IRQMIFIENTYBIS0N R T—AR REHATEER., BRDE|YAARERRAIZFUET T T
F—=2arOF7 RLADT—TLTT, COT TV 75— a v EFUHTHEEZUISY (User
InterruptSerVice) EMEUET, MBIOSORNERZE/THIZUISVIFEZLEEZN, N—FOzT7DEY
RAADHO=HEICIETDEBAERENET . UISVAFFRIESH., RD/N— KT T T7EIYRAH
BHE2ETITVr—2a R EZTIISETORBEAL DR ITHLEEFT ., ERORY
BIE3NA FTHEREN, BOD1/3A FMIEYAHBRHOERICEDATVES, RD2/34
FAREUHET T TY5—2 32007 FLATY,
0000HM'EZFE L TH S EMUH LIEfThhFELE A,

After calling SV_IRQ and reading the status of Y8950, it is a table of the address of the application
called according to each interruption cause.

The function to call this application is called UISV (User InterruptSerVice).

When UISV is forbidden and there is interruption of hardware while performing the inside of
MBIOS, the number of times is memorized.

UISV is permitted, and if the next hardware interrupt occurs, when calling application, the old



number of times is told by A register.

Each vector consists of 3 bytes and 1 byte of the beginning is used for memory of the number of
times of interruption.

It is an address of the application which the following 2 bytes call.

A call will not be performed if 0000H is set up.

K176 UVISVRHY 3 T—T)L—K

NI 7 LR ANE #EAfE
IRQ_TIM1 3340H 24 <1E|IY3AH Timer 1 interrupt 0000H
IRQ_TIM2 3344H 24 <2E|Y3AH Timer 2 interrupt SV_TEMPO
IRQ_VDP 3348H VDPE| Y A& VDP interrupt 0000H
IRQ_USER 334CH aA—H—2F|Y3AH User interrupt 0000H

ADPCM#ETEIYAH (XX %)

ZIRQ_ADP_M |3350H ADPCM end interrupt (master) 0000H
BLTEILYA —J
ZIRQLADP_S |3354H ADPCM#& T &Y A3 (R L—7) 0000H

ADPCM end interrupt (slave)

nUISVEEIES T— T L
m UISV priority table

1EDUISVTREBENSENYRAAIF1DEFTLED T, REFIC2DLUEDEIYAANEET-& FIC
EDENYAHEBESEDIDZZDT—IINIZEELET ., BEEMIZIE, UISVRYE2F—T )L
DT FLRZRELTEEET,

Since interruption processed by 1 time of UISV is only one, when two or more interruption occurs
simultaneously, it is registered into this table to which interruption priority is given.

Specifically, the address of a UISV vector table is saved.

Since only one interrupt can be processed at a time, when two or more interruption occurs
simultaneously, they are registered into this table that defines the interrupt priority.

£7.77 UISVEBEIRRL T— TNV —%
Table 7.77 UISV Priority Table List

p2aY1” 7 RLA & SEIEhL #IEAfE
Label Address Priority Initial value
IRQ_PRIO1  |3360H 1 (BRBEE) |IRQ_TIM2
IRQ_PRIO2 3362H 2 IRQ_TIM1
IRQ_PRIO3 3364H 3 IRQ_VDP
IRQ_PRIO4 3366H 4 (FIEfE%) |[IRQ_USER

nIERIHAEI Y AH
m Asynchronous interrupt

SERAAEI Y IAHEEEIMBIOSIZH SN LHEFR L. HEIERMNEE-LZITMBIOSHLT T
r—aVvERUHEIHEETT .

MBIOSIX7 T r—La vEBUHT EEICE, 41 08 —X0OyY haA—)LTRESEEDI—
IVERNEDN DD T, MBIOSER LCPU7 R L R4 (0000H~3FFFH) (2% 53D Z Ay
FDTOTSLIEEUVEEEEA,

TINVT—2 3 oAU HE ESNER T, MBIOSZEEI—IILGF CTHUET I ENTESE
¥, 7IVr—2auhoMBIOSICRD EEFEED) F— Ve R EFEALET,

FERBENY AA T —ERIZEUTOESGELOBHY FT,

An asynchronous interrupt function is a function to call application from MBIOS, when it registers
with MBIOS beforehand and a certain phenomenon occurs.

Since not a inter-slot call but the usual call instruction is used when MBIOS calls application, the
program of another slot in the same CPU address domain (0000H?3FFFH) as MBIOS cannot be
called.



When application is called, MBIOS can be directly called by a call instruction.
When returning from application to MBIOS, the usual return command is used.
There is the following in asynchronous interruption service.

#7.78 JEFAE Y AH—5

Table 7.78 Asynchronous interrupt list

IR 7 RL R |Hse
Label Address |Function

Sa— —HR— FZE| YA
AST_MK 3370H Music kgy;;r;g int:arrrup: 1
AST_ADPCM_M 3372H |ADPCM#& T Z|Y A ADPCM end interrupt (master)
AST_ADPCM_S 3374H |ADPCM#&TZ|Y A4 ADPCM end interrupt (slave)
SV_TEMPO 00B7H |B#j¥—A4 7 Automatic key-off processing

CCTIRUTOXESICHRBALET,
Here is described in following.
The description here is as follows.

7EKLR

Address
MBIOSHEUHT 7 FLRZERELTWSAT7 KLATY, CORBENODE FXFUH LIFTT
hnFEHA,

This is the address that is the address that Kioku MBIOS calls. Call does not occur at zero this
content.

This is the address where the address that the MBIOS is going to call is memorized. If the content
of this address is 0 then the call is not performed.

J—ILFIE
Input

TV r—2avhUtEnd & EITHRE

Value to be set when the application is called.

SNBETY,

RYME
Output
77— 3 HMBIOSIZRIETT
Is the value returned by the application to MBIOS.

EHELORA
Change Register
TIVr—2avhBRLTENEDLBEVL IR ETY,
It is a register which application may destroy.

AST_MK(3370H)

Hae
Function
Sa—Cv I F—AFR—FOELLERHELEEEFICHEVHEINET, 7TV 5— a3 ohx—
R—FORFLGEEETHEEIHERATEET,
It is called when it detects a change in the music keyboard. | can be used when an application
such as a recording of the keyboard.

J—ILFIE
Input




aX—HENf-EF

m When a key is pressed

D 7 6 5 4 3 2 1 ©
1 x x x x x X X

F—a—FK Keycode

E F—%#L&ES
f=f=L. RAEDMBIOSIFF —ERERHBREZHE > TLVELDTSM_ MK (22a—2v 9
F—HR—FXF v F—DHHL) TRESN-ELAAYVET,

E The speed at which the key is pressed
However, the value that is set by (initialization of music keyboard scanner) SM_MK will
contain MBIOS because the current does not have a key speed detection function.

LR b e (W el

m When a key is released

D 7 6 5 4 3 2 1 0
P x x X X X X X

F—a—F Keycode

RYE
Output

mL
None

EHELORAZ
Change Register
IX. YRS DT RT
All except IX, IY

R
Note
COHEEICE>THUHEINET IV r—a v, WTFTOMBIOSTY M EFUHET &1L
TEFEEA,
SVMK (22a—Y9 9 F—HR—FDRXFv )
SV_SETUP (FEtREDMAARTE)
The application called by this function cannot call the following MBIOS entries.
SV_MK (music keyboard scan)
SV_SETUP (Initial setting of various functions)

AST_ADPCM_M(3372H)
Hae
Function
YRE—F ¥ URILT, BT/ R &R LI-ADPCMOBAEOHFZHET Lz & EISIEUH
EhFEJ,
It is called when the playback and recording of ADPCM which use an external device are
completed by a master channel.

J—ILFIE
Input

IX B4 - HFEICEASNPDBOT FL X
IX address of PDB used for playback and recording

| RYI{E |




‘ Output |
L
None

EELORAZ
Change Register
XL DT
All, except IX

IR
Note
COMEEICE > THEUHEEINEZT IV T— 3 2iE, UTOMBIOSTY MY EFUHET &I
TEFEEA,
SVMK (22a—Y9 I F—HR—FDRFr)
SV_SETUP (FEHEED#IEARTE)
The application called by this function cannot call the following MBIOS entries.
SV_MK (music keyboard scan)
SV_SETUP (Initial setting of various functions)

AST_ADPCM_S (3374H)
Hae
Function
AL—=TF ¥ URILT, NEBT/INA REHEFA LI-ADPCMOBEPLHEENET LIz & ESITHEUH
ENEY,
It is called when the playback and recording of ADPCM which use an external device are
completed by a slave channel.

a—JLFIE
Input

IX B4 - HFEICEASNPDBOT FL R
IX address of PDB used for playback and recording

RYfE
Output

mL
None

EELIRA
Change Register
XS DGR T
All, except IX

IE
Note
COBEICE>THUHEINEZT7TUr—aviE LTOMBIOST Y Y #FUHT Z EIF
TEFEEA,
SVMK (22— v F—FKR—FDRFvy)
SV_SETUP (FERED#HARE)
The application called by this function cannot call the following MBIOS entries.
SV_MK (music keyboard scan)
SV_SETUP (Initial setting of various functions)

10.88¥—F 7 0E&



10. Automatic key-off processing

SV_TEMPO(00B7H)
Hae

Function

ERDFMERF ¥ o RJILDZC_COUNT (FTalb—arhorb) #HR. oSO L EITIE

1D LET, TLT, ENOICLE S EEFITEDF Y o RILITHLTHF—FILET,

ZC_COUNT (duration count) of each FM sound channel is investigated, and it reduces by one at

the times other than zero.

And when a value is set to 0, key-off is carried out to the channel.

J—I)LFIE
Input

mL
None

RYfE
Output

mL
None

EELIRA
Change Register
ERNS
All

11.28Y bV FY VT
11. Slot handling

MSXDBIOSIZHH A Oy MEERED TOS 5 LIEMBIOSICHLAESATVEY, ChblE7
FLR, AHOEHEBITREDMSXDBIOSERFTY,

Slot related functions of the MSX BIOS program are also provided by MBIOS. They have the same
address, input and output conditions of the standard MSX BIOS.



4.4.5 J—5H T )7 DM

4.4.5 Details of the work area

1.MIDB®) 4

1. MIDB

details

MIDB(Master Instrument Data Block)|EMSX-AUDIO2 A %> FA—)LF B1=8HIZTI R F —
FYUoRILRAERAL—TF v URIILAD2OAHY £9 ., 1DDOMIDBIE64/3( FTHEA S TL
F9, YREI—F v URJLAIEIMDB M, AL—TF ¥ >RJLAKMIDB SEWNSLFFTT,

R7TTITMIDBORBIZDVWTEHRBALET ., GH. 77ty FElE, EMDBOEEN A T
Yy FEEKRLET,

In order to control whole MSX-AUDIO, there are two MIDB(Master Instrument Data Block), one for
master channels and one for slave channels. Each MIDB consists of 64 bytes. For the master
channel is named MIDB_M, and the slave channel is named MIDB_S.

Table 7.79 explains the contents of MIDB.

In addition, offset means offset from the beginning of each MIDB.

£7.79 MIDBORBE—K(FD1)
Table 7.79 MIDB contents (part1)

*2

70 SA)L =
ﬁaﬁe L7abe)l Tk I\jgning
Offset
TRA—F ¥ U LADY8IS0IZHRESNIzF 4 T 1DEE
241 YM 7M1 | HRELET, FAEYRAAIEIRI—F ¥ O RILICLDEE
Timer 1 - EEINHELDT, AL—TF ¥ URIJLOMIDBIZIEC DIE
HYFEEA,
TARA—F ¥ VR ILADYSIS0IRESNI=Z A V2D E%
8422 vz s BRBELET, 24 YBYRAAEIRE—F ¥ U RJLIZLHER
Timer 2 - ESNHELDT, AL—TF ¥ URILOMIDBIZ(EZ DIEIE
HYFEEA,
ADPCME 4%
R 2=k ADPCMELB DB EERE LET, HEIF0~63TT
g =] o ~ N )
ADPCM YMA_BIAS 118 Store the ADPCM playback volume. The range is 0 to 63.
playback
volume
TANEE N e
&= YMA AUDI ADPCM - PCMBZEBERD 7 4 LA REERELET,
Filter o - 25 Store the filter settings for ADPCM and PCM recording playback
settings time.
Ev b s
Bits I"r:\;flid
7~4
Ev bk |74 DKE Set Filter Setting of filter




Bit 0: PCM/CSMER 7 14 LA
3 1FMERZ 1 LA
0: PCM/CSM Sound filter
1: FM sound filter
=TT
S invalid
2~0

hSUz 32(T |BREZHETSLE, FIUVAR—XELLTHLLONE

K2 YMA_TRAN |28 |97, &€F ¥ VRILIZHLTHEHTYT,

Transpose E w k)When calculating the pitch, it is used as the transpose value. It

P (LSB) |is used for all channels.
33(L
28
Ewv k)
(MSB)
YB8950IZERE SN RBEAS L UVE TS — FORTERE
LEI,
LFO YMA_LFO 134 Store the depth of the vibrato and amplitude modulation, which
is set to Y8950.
ey o RIEZFADRE
. Depth of the amplitude modulation
Bit
7 0: 1dB
1: 4.8dB
EFS—FDZFES
. Depth of the vibrato
=7 Mo
6 1: 142+
0: 1 Cent
1: 14 Cents
Ev b |gs
Bits I“r‘l\\:flid
5~0
Y8950IZHEME SN T L\ SN EHRAMDEE SR M = v 514 X
[2256KbitDRAMAN N DA HHMEHSNT. EDEHKZRK

RAMY 1 X #LEY,

RAM size YMA_RAM 135 Check if there are several pages of RAM 256Kbit at time of
initialization the capacity of the external RAM that is connected
to the Y8950, and then save the number.

7239 ZMA ELAG 36 %0)9'_-&"/*)LI:EﬁTé77’]75‘15':7?'511’&\&?0

Flag - Contain flags for the channel.

eI

S invalid

7~3

EY Mo s omE

Bit . .

5 Filter settings
0: PCM/ICSMEBERZ 1 /LA
1.FMBRZ1/L4
0: PCM/CSM sound filter
1: FM sound filter

PDB7 kL 37 ADPCM * PCMIZ{EDIEDPDB(PCM Data Block)®7 K L X

R ZMA PDB (T8 |ZEIELTULET,

PDB - E v k)/Store the address of PDB during the ADPCM/PCM operation

address (LSB) |(PCM Data Block).




(Lfz8

Ev k)
(MSB)
(=3
%‘ V318 ZMA PH FI ADPCM - PCMZBEBEBD 74 LA REEZRELET,
. =~ - (39 | will save the filter settings ADPCM/PCM recording and
Filter LTER :
I playback time.
specification
EYF
Bits invalid
7~3
BB ILARETTY
Ew b Automatic filter setting flag

0: EERMRICE>TEHEMICT A LB ZRET D

B' ~ BN

2't 1L F7IVr—2aVDREEERT S
0: Set the filter automatically by the vocalization target
1: Use application settings

Ev b s

Bit [
Invalid

TAILEADERTE(E Y b2H0D & E(XES)
Filter settings (disabled when bit 2=0)
0: 7 1 LA 4FHEA
ADPCM - PCMBZBEBAD L EICHEHAT L7 4 L2
Ev bk [1: 715245148

Bit FMEBEDLEZIZHERATE71L4

0 0: Filter characteristics A
Filter used when the ADPCM and PCM recording and
playback

1: Filter characteristics B
Filter used when the FM sound playback

o FY o JF—R—FIsalL—v3y
m sampling keyboard emulation

Yo TYoTFx—R—FIIalL—>Yaréldk. PCMOERT—4 #ADPCMT—4 X
LT, ToRO—TE D2 LA EERET HMHMEATT, ToRO—TRFE2A4T0EDI2MN>T
BlYAsmEMNT. TOEIYAHEIZADPCMBAEEFTE(Y8950D L PR A21LTVET,

R780FENICEHTET—F2DABTY ., CDT—2IMDBOEFEH T,

A sampling keyboard emulation is the mechanism that converts PCM waveform data to ADPCM
data and by doing so generates sound with envelopes. The enveloping is actualized by
interrupting by using the timer 0, and by rewriting the ADPCM playback volume (register 12H of
the Y8950) every said interrupt.

Table 7.80 is the contents of the data about it.

This data is a second half portion of MIDB.

#7.80 MIDBORE—K(FD2)
Table 7.80 MIDB contents (part2)

2230 IR T2y b Bk

Name Label Offset Meaning

=%l BAROLANL(EE)ZRELEY . #EEIEX0~63
LAY T. B3BHALAILTY,

Total ZMA_PH_TL 140 Store the playback level (volume). Range is 0 to 63,
level the maximum level is 63.

FTARYY|ZMA PH AR |41(TFHBEY |FAY I L—FrERBELTVWET, 214 TEYAH




L—+k ~) B, TOEZEDLARNNNIZZDTE VY L—HAME
Attack (LSB) Sh, O LEGSE Y FAY8950(2xt L TRESNE
rate T ZTOFMDLEFEBE Y rA6IUL LG STz & EF I
TA4T74L—MOREIZAYZET,
The attack rate is kept.
At the time of timer interrupt, this attack rate is added
to the level at that time, and top 8 bits of peace are set
up to Y8950.
When top 8 bits of the sum become 63 or more,
processing of the DK rate 1 is started.
42(EHI8E v
k)
(MSB)
TATAL—MERELET, 24 TEYAHE.
ZTREZEDLRLIZIDT 474 L— MAMES
L. MO LAIBE w FAY8I50Ix L TERESNE
T4 A3(FHBE v T, TOMDLEBE Y FHARDYRTF 4 —2 LR
L—M |uA PH DIR M) [C7Eo1=&ZEET 474 L— F20DREIZAY FT,
Decay - - (LSB) Store the degay rate. At the time of timer |.nterrupt, this
rate 1 decay rate 1 is added to the level at that time, and top
8 bits of peace are set up to Y8950. When top 8 bits of
the sum are set to the following sustain level,
processing of the decay rate 2 is started.
44(EHI8E v
)
(MSB)
¥ TATAL—MDET 174 L— I~2(:$§%>l/:‘)b
2. THHYRT A —VLALERBLTUES, WE
LAJL  |[ZMA PH SL 145 (:l:O~63'C:~ 6375‘3;17; l/.'\)l«’C'd‘o .
Sustain The sustain level, which is a level Wh.ICh moves from
level the decay rate 1 to the decay rate 2, is kept here.
The range is 0~63 and 63 is a maximal level.
TATAL—R2ERELET, 24 TEIYAAHEE.
ZTDEZEDLRVIZIDT 4474 L— R2HMES
h. MO LERBE v FAY8950I=xt L TERESINE
TATA 46(FE8E T TOMDLAEBE Y bAOVIZHEEHA, F—FTD
L—=F2 ua PH D2R ) ARV I HEIFETEYVRAAEICMESINET,
Decay - - (LSB) St_ore the decay rgte 2. At the time of timer mtgrrupt,
rate 2 this decay rate 2 is added to the level at that time, and
top 8 bits of peace are set up to Y8950.
It is added for every interruption until top 8 bits of the
sum are set to 0 or there is an event of key-off.
47(LHI8E v
)
(MSB)
J)—RL—rERELETS ., 24 TEYRAAE.
FREZFDLARLIZZD))—RL—FHAMES
h. O LEGBE v FAY8950I=xt L TERESNE
)1)—= AS(FHISE » T, TOMDOLEFBE Y FA0IZH S FE TEIY AHE
(Fhisey |
L=+ LuA PH RR ) [CMEINFET,
Release - - (LSB) Store the release rate. At the time of timer interrupt,
rate this release rate is added to the level at that time, and

top 8 bits of peace are set up to Y8950.
It is added for every interruption until top 8 bits of the
sum are set to 0.

49(ERI8E v




)
(MSB)
ALY b 50(FHI8E v IvRA—TOzRL—2EFRRTH-H. TDE
LA EQOLALERET B0 EASLET,
ZMA_PH_EG [F) . :
Current (LSB) Used i order to achieve the envelope generator, and
level to hold the level at that time.
51(LHI8E v
)
(MSB)
I ’l{ = -~ —-— -~ -— > >
0l 5% 24 TENYRAHEIC, LEISRRIZEDL— FEE
— ZMA_PH_STA BATA5hDRT—E2RELTHEALETS,
T—HR 52 . ) . o
At the time of timer interrupt, it is used as status of
Envelope :
which rate stated above to use.
status
0 BEAFEAESINTULVRULVKEE
0 If the sound is not generated
174299 L— LEg
1 Attack rate being processed
2T 474 L— MULEH
2 Decay Rate 1 being processed
3T 474 L— b2
3 Decay Rate 2 being processed
4 1)1)—RL— FLEH
4 Release rate being processed
2.CHDB®D &+

2. CHDB details

CHDB(CHannel Data Block)[dFMBREDA R L—42 %2> FA—ILT 5O T—270v Y
T, FyYoRILOBERLLIDHY ., Y8I50IZHELE-T—2&RELET. “hid. Y8950
DELCREINEEAAERATHAS-HTT,

1DNDCHDBIX64/84 FTHEEh., FD 5353234 IR EZ—F v URILAT. BYD32
NA FMERL—=TFr ORILATT, £3234 bD 55, REDE/AA MMIARL—H20D, X
D8NA FEARL—21Da Y bO—JLIZERENET . HYDI16/1 FEEFRL—4(TH
BOT—RICERASNET,

K781 TCHDBORARICOWTEHBALET . 6. £ 7ty b&ld, HFCHDBDEEMN DA
Tty FEBEKRLES,

CHDB (CHannel Data Block) is blocks of data to control the operator of the FM sound. There are
nine as well as number of channels, and then save the data set in the Y8950. This is because
each register of Y8950 is write-only.

One CHDB consists of 64 bytes, which is 32 bytes for the master channel in 32 bytes of the rest is
for the slave channel. Of the 32 bytes, the first 8 bytes are used for the control of the operator O,
and the next 8 bytes control operator 1. The remaining 16 bytes are used for data common to each
operator.

Table 7.81 explains the contents of CHDB. And offset means the offset from the beginning of each
CHDB.

%7.81 CHDBOHNE— %
Table 7.81 CHDB contents list

2% (I o AN B
Name |[Label Offset Meaning




JILF
T
Multiple

YCAOO_MULTI

(operator 0)

YCAO1_MULTI

(operator 1)

Y8950 L ¥ X 2 FEF20H(F + > 1 JL0)~35H(
FrORIB)IRESNTVWATREDL I BT —
2EREFLET,

The following data set as register number
20H(channel 0)?35H (channel 8) of Y8950 is
stored.

Ewv k7
Bit 7

AM(HRIBZ 5 E )
AM (Amplitude Modulation)

RIEZERL L
Disabled

IRIBZHA D Y
Enabled

Ewv k6

VIB(E 75— MEE) (Vibrato)

EJS—rAHL
Disabled

EIS5—rHY
Enabled

Ewv k5

EG-TYP(T >R O— 74 A 7) (Envelope type)

BRE
Decay

g
Sustained tone

Ev 4

KSR(F—RX 4 —JL L — k) (Key Scale Rate)

F—XHF5—)LL—F+HIL
Disabled

F—RH5—)LL—FrHY
Enabled

Ew k3~0

MULTIPLE(Z JLF 7)L)

ERICHLE SN B ERE EB-number, F-number
EDEETT, COENAKRELGNE, AL
B-number, F-numberT% ERICRESNDIEAK
#IE<BYVES,

It is the magnification of the frequency which
actually occurs, and B-number and F-number.

If this value becomes large, the frequency which
actually occurs also in the same B-number and
F-number will become high.

0.51%
0.5 times

10

1~101%
1~10 times

11

101%
10 times

12

124%
12 times

13

124%
12 times

14

154%
15 times

15

151%

15 times




LAIL

F—2
=
Key YCAOOQ_LS (operator 0) 1
Scale
Level
Y8950 & L ¥ X A 40H(F + > 1 )LO)~55H(F +
VHRIB)ITEREENTWET -2 EZREFLET,
==L TFH6E w MIEMT, LiI2E Y FOKSL
EHAEKRZEZRLET,
YCAO1LS (operator 1) 9 Store the data that is set each register 40H of
Y8950 (channel 0) ~ 55H (channel 8). However the
lower 6 bits are invalid, only KSL of the upper two
bits are meaningful.
Ewv k7.6 < 2
Bits 7. 6 KSL(LRJLF—X47—)L) (Key Scale Level)
Ew k5~0 i3]
Bits 5~0 Invalid
TEY
7 ~
TAT
'If L= lYcAOO AR |(operator0) |2
Attack,
decay
rate
Y8950 & L ¥ X Z60H(F v > RILO)~T5H(F ¥
URIB)IHEIN TS T —2EHRELET,
YCAOT_AR (operator 1) 10 Store the data that is set each register 60H of
Y8950 (channel 0)~75H (channel 8).
Ev k7~4 . _
Bite 7~4 AR(7 % v % L— I) (Attack Rate)
Ewv k3~0 — _
Bits 3~0 DR(T « %74 L— I) (Decay Rate)
¥
TAY
)ll///\ YCAOO_RR (operator 0) 3
Sustain
level,
1) —
;{d_ Y8950M & L ¥ X A 80H(F v > JLO)~95H(F +
URIB)IIEEINTWST—2ERELET,
Igeleas YCAO1RR (operator 1) " Store the data that is set each register 80H of
Y8950 (channel 0)~95H (channel 8).
e Rate
Ew k7~4 SL(H R T« > LAJL) (Sustain Level)
Ewv k3~0 RR(') 'J—ZX L— ) (Release Rate)
Y=
71 YCAOO_VELS |(operator0) |4
Velocit - P
y
o MBIOS TI&Y8950h0%F > TV LVEDRFEF Y 7
TA4E YT 7 TERLTVETA. TOEBEIEEIC
74 |VCAOTVELS l(operator 1) 112 4 2 mmpiBo LR sV £EFLET,
Sensiti COENKRETNIE, BBOEESSYEMEL




vity YET, NEThE, EREORBOEEIADLEL
TY., ODGEFRBOEITEHDELGYET,
MBIOS implements in software the intensity of the
sound that Y8950 does not have, the degree of
change of actual strength [ as opposed to
specification for the strength ] is stored here. The
greater this value, specified strength will be more
effective. The smaller the value, the change in the
intensity of the actual decreases, the change in
strength is invalid in the case of 0.
Ev k7~4 3]
Bits 7~4 Invalid
Ew k3~0 NOLTF42UDTAETa
k—%
LA
12 YCAOO_VTL |(operator 0) 5
Total
level
Y8950 & L ¥ R A 40H(F + > 1 )LO)~55H(F +
URIIB)IERESINDEIT—ADITICIED =2 )L
LRIVERFELES, ELTREEY FO#HA
BEREEL, LG2EY FMIEHTT, BEDE
BEAEEFTEEZSELTTELY,
YCAO1_VIL  |(operator 1) 13 Store the total level from which the data set each
register 40H of Y8950 (channel 0)~55H (channel
8). However, only the six low-order bits have
meaning, the upper two bits is invalid. To calculate
the volume please see below.
Ev k7.6 3]
Bits 7, 6 Invalid
Ew k5~0 F—%IILLA)L
Bits 5~0 Total Level
RIEMA 6 REABETT,
Unused Unused area.
REA 7 REMAMEHTT
Unused Unused area.
KfE A 14 REREETT,
Unused Unused area.
REA 15 REMAMEFLTT
Unused Unused area.
AR
N
A R— 16 (FZ8E
x YCA_VTRANS | )
Voice (LSB)
transpo
se

17 (LfBI8Ew
k) (MSB)

BREZHETLHLEE, S URR—XELLTH
WEF.F, AESEOERET 2 I ZDED
HHYBIBOICHRESNTWEY, BEROFHESZE
FTEESELTTELY,

When calculating a pitch, as for the tone data of .
used as a transpose value, and a fixed pitch, only
this value is set as Y8950.

Refer to the following for the calculation method of




a pitch.

Sy
RAR—

Transp
ose

YCA_TRANS

18 (FI8E v

k) (LSB)

19 (EAI8E

k) (MSB)

BEREHETSLEE. FIUAR—X{ELLTH
WohFEY., EROHEAZEITEZSELTT
<IN

When calculating the pitch, it is used as the
transpose value. Please refer to the following
method of calculating the pitch.

A
Trigger

YCA_TRIG

20

Y8950 L U X 2 &HESBOH (F+ > #%/)LO) ~B8H
(Fr o8 [TREENTWVET—2DS5b

BAEDON - OFFDA#ZE Y FEICEEREL TLVE

. TOMDE Y MMIBEHTI A0 >TULE

ER

Only Key-ON/OFF stored in the bit 5 among the

data set as register number BOH(channel 0) ~B8H

(channel 8) of Y8950.

Although other bits are invalid, they are 0.

R
11—
I
Volume

YCA_VOL

21

Y8950 L U A 2 &ES40H (F v > #JLO) ~55H
(FroRI8) ICHEESNET—E2DEIZLD
R a—LZERBELTWVET, = LTR6EY
FOHDEKRZEREL. LA2EY MIEMTT,
BEDHEAEEITREEZSBLTTEL,
The volume which becomes a basis of the data set
as register number 40H(channel 0)~55H (channel
8) of Y8950 is stored. However, only the six
low-order bits have meaning, the upper two bits is
invalid. For the method to calculate the volume
please see below.

Ewv k7.6
Bits 7, 6

3
Invalid

Ew k5~0
Bits 5~0

R)a—A4A
Volume

P
(AR

Feedba
ck

YCF_FB

22

Y8950 L P XA FHEBSCOH (F+ o2JL0) ~
C8H (Fv L8 ITHRESNTWVWET—4%
R"ELFET,

Store the data that is set register number COH of
Y8950 (channel 0)~C8H (channel 8).

Ewv k7.6
Bits 7, 6

3
Invalid

Ewv k4
Bit 4

BEEEES

Fixed pitch tone

ZDE Y FEY8950IZ(F7% <. MBIOSTEHL T
WHEEEESTATHIENEESNTNS S
LEBEKRLTLET,

This bit is not in Y8950 and it means what is
specified that it is the fixed pitch tone realized by
MBIOS.

BEOSE® Normal Sound

BEIE ST Fixed pitch sound

Evw k3~1
Bits 3~1

PR Gl YAV
Feedback




0~7TDETI7 41— KNV I EZRE
Store the amount of feedback with a value of 0~7

Ew kO axroay
Bit 0 Connection
2DDANL— 2 DFEEERE
Store the binding of two operators
B ERBERE—F
Series frequency modulation mode
HHH A VRERE—F
Parallel sinusoidal synthesis mode
MBIOSTILY8950M ' > TLVEL\ED#REEE Y 7
o y=b% YT 7 TERLTVETA. TOEBOEEE
T4 RELES.
Velocit YCA_VEL 23 MBIOS implements in software the intensity of the
y sound that Y8950 does not have. The specification
of the strength is stored here.
Ev h7~4 i35
Bits 7~4 Invalid
Ewv k3~0 "OvT4a
Bits 3~0 Velocity
EvF 24 (FRI8E Y
pitch  |TCAPITCH 1y (LB
Y8950 L R ABFEBAOH (F+ > )LO) ~A8H
(F¥2#IL8) &BOH (Fv > #JL0) ~B8H
(FroRI8) ICHRESNDT—E2DRTITHED
" ERERELFEI. EROHEFEFITLEZSHRE
25 (kI8
Ev by (MsB)| |LTTEl
Store the pitch from which the data set register of
Y8950 number AOH (channel 0)~A8H (Channel 8),
BOH (channel 0)~B8H (channel 8). For the method
to calculate the pitch please see below.
i 8 Y8I50ICEBT— 2 EZRELI-LEETDERESH
5 REINZET,
Voice YCA_VOICE 126 When you set the instrument data Y8950, its
number number will be stored here.
737 50A FLAG 127 EDFvoRIICETE IS TREFLET,
Flag - Store the channel flags.
Ew k7~3 3
Bits 7~3 Invalid
Ewv k2 ZDF X URIVISHT DIRIEOEN TS
Bit 2 Operations on that channel disabled flag
BEEEMCT S
Operations disabled
BEEZEMTS
Operations enabled
=N )
Bit 1 Invalid
Ewv kO F ¥ URILIEE
Bit 0 Channel designation
FDF ¥ ORIVEIREI—F ¥ o)L
The channel is a master channel
ZOF ¥ URIERAL—TFr o)L
The channel is a slave channel
F 4> |ZC_CH 28 ZDF v RILDF ¥ o RILEEH0~8DIETEE




RILE BENTVWET.COT—REMEIED L FIC1E
5 R EINET,
Chann Channel number of the channel is stored in the
el value of the 0-8... this data is set once during
number initialization.
R
t;i Y8950MEF R L—RICT—REEZTALLE.
BAT FDARL—EDLPRAIBEEIBET 501
ek FERASAET, COT—2 PO & EIT1E
== |7Cc OP 29 EFHEESNET,
= - When writing data to the operator of Y8950, and is
Operat . .
used to specify the register number of the operator.
or ) . .
. This data is set only once at the time of
register C
offset initialization.
number
UTOT—42 TSI hET,
It is initialized with the following data.
F v L0
Channel 0 00H
F v R
Channel 1 01H
FyoRrIL2
Channel 2 02H
F¥oRIL3
Channel 3 08H
F R4
Channel 4 09H
FxoRILS
Channel 5 OAH
F xR IL6
Channel 6 10H
F v oRILT
Channel 7 11H
F ¥ RIL8
Channel 8 12H
T
l_/_
vayv .
. 30 (FHI8E v
f'?/ ZC_COUNT k) (LSB)
Duratio
n count

31 (EfI8E Y

k) (MSB)

FMERF v o RILICH L THEZIERLIZEE
[CTFal—av@EckRdy e, BBEHLT
WEHREZEERT )ZR/RELFTH. TORHE
BBEEELTVET, ZOEIESV_TEMPO(B
BEx—F JRBEYVIEEN S -TICE TP E. O
IZHEBEZTDF v oRILITH L THF—F I0FRE
ENEY,

Sets the duration (Expressed in keyboard, it means
the time you hold down the keyboard)

when the FM sound channel instruct the
pronunciation is remembered over time. This value
decreases, whenever SV_TEMPO (automatic




key-off processing) is called, and if set to 0, key-off
will be generated to that channel.

When a sound generation is commanded to a FM
sound module channel a duration (this stands for,
in case of a keyboard, and the applicable passing
of time is memorized here. This value decreases
every time the SV_TEMPO (automatic key off
processing) is called, and when 0 is reached the
key off is generated to the applicable channel.

nEEOFEAE

m How to calculate the pitch

MBIOSHY8950(Zxf L TE%E 3 B Block-Number& F-Number® st &E A £ ERLET .
YCA FBOE Y MINOD L E(BEEZTEERETHVWEEZ)ERBERET ST —2EXUTD4DT

ER

The calculation method of Block-Number and F-Number which MBIOS sets up to Y8950 is shown.
When the bit 4 of YCA_FB is 0, the data which determines a pitch is following four (when it is not a

fixed pitch tone).

YCA_PITCH

Ew k15
Bit 15

®IZ0
Always 0

Evw F14~18
Bits 14~8

Key Code Number& LNWNFRCHG0T, 1T S &I
EEIELFET,

Key Code Number semitone change to that at 60, a good
middle C is 1 and change.

This is called Key Code Number, the middle C is 60, and
changing by 1 results in a semitone change each.

Ew k7~0
Bits 7~0

FELUTOHEMNNEREDIEETT . 1E1L9 5 &£12100/256
U FEELET,

Specifies the fine pitch of a semitone below. 1 step changes
100/256 cents.

YCA_TRANS

2OEHRBOT—42 T, BALIF100256€ 2 FTY,
In the two's complement representation of data, unit 100 / 256
cents.

YCA_VTRANS

n

YMA_TRANS

n (MIDB®D k5 > R7R—XSH8) (MIDB transpose
reference)

YCA FBOE v
T9Y,

FMMDEE (BEBTRERDESE) BREZRET ST —FRUTD1D20H

Ewv k15 HI(Z0
YCA_VTRANS Bit 15 Always 0

Key Code Number& LNWFRRCAHG0T, 1ELT S LIS
FEEELET,

Ew F14~18 |Key Code Number Good middle C is 60 and, semitone

Bits 14~18 change to be one change.
This is called Key Code Number, the middle C is 60, and
changing by 1 results in a semitone change each.
FEUTOHENMNEEDIEETY . 1£ILTHI&IC

Ew k7~0  [100/256t > FELLET,

Bits 7~0 Specification of the fine pitch below a seminote. Unit is

100/256 cent




IN5DT—2 M BF-Number&B-Number& k5 TRAY 5 L [FMBAS] (BAEBERTH
O ILFITLMDEZNIAVE—T A RAVICA>TWETDT, SELTTILY,
Since the program "FM.BAS" (when not a fixed tone but multiple is 1) which calculates F-Number
and B-Number from these data is contained in the floppy disk, please refer to it.

n BEDFERE

m How to calculate the volume

MBIOSAYY89501=xt L TERET & b— R ILLANLEGEREERLET .
FRL—F0CRH L TEEZRET ST —2FUTD4DTY,
The total level calculation method which MBIOS sets up to Y8950 is shown.
The data which determines volume to the operator 0 is following four.

YCA_VEL
YCAOO VELS

YCAOO_VTL

YCA_VOL (YCA_FBDEw FOA0D & FEFEMENSD) (ignored when the bit 0 of YCA_FB is
0)

ARL—FIUH L TERERET AT —2IEUTD4DTY,
The data which determines volume to the operator 1 is following four.

YCA_VEL
YCAO1_VELS
YCAO1_VTL
YCA_VOL

CNSEDT—EDD F—2ILLRILERDSTOY S L ITOTALBAS] AT7AYE—T 1R
JIZADTWVWETDT, CSET LY,

Program to find the total level data from these "TOTAL.BAS" will contain in the floppy disk,
please refer.

4.4.6 AARICOWT
4.4.6 Glossary

ADPCM
ADPCMIEAdaptive Differential Pulse Coded ModulationME& T, MSX-AUDIOTIZPCMIE
LT —2 2RICFRBELLERETL. TOERZEFEIBICE>TI—FEL, BE
DETEHELGNSREREEZDLGE LT EIAKTT . MSX-AUDIOIFEFILIBZ /RS
Ev b+3EyY b Ta—F{ELZET,
ADPCM Adaptive Differential Pulse Coded Modulation stands in PCM data in
MSX-AUDIO based on prediction and comparison, the differential, and coded by
quantization width while preventing the degradation of sound quality memory is a method
to reduce the area. Coded quantization width in 13-bit codes is MSX-AUDIO.

CSM
BEAEZLRAHBOE, HIEBASICIZCDE—RIZHRET I EDHEHR—FLTULE
ED
Abbreviation of Composite Sinusoidal Modeling synthesis. BASIC extension is supported
only be set to this mode.

MBIOS

MSX-AUDIOD L AT LY 7 bz PIEKRE L HITTHFRBASICEMBIOSIZRK AT 5
EMNTEZET, MBIOSIEMusic Basic Input Output SystemDEE T, MSX-AUDIO LSID
BEZEERSY I FI 7T, MSX-AUDIO LSIOEARMLH#EEEIR— LTS
=7 TV r— 307 F Iz 7IEIMBIOSICHE SN TWARELHEEFITY



129 ZETEHITMSX-AUDIO LSIDHEEZES CEMNTEEY, HERBASICHL I D
MBIOSO#EEZFIAL TEEL TLVET,

The MSX-AUDIO system software can be divided greatly and can be distinguished to
Extension BASIC and MBIOS. MBIOS is the abbreviation for Music Basic Input Output
System, and is the software which deals with the MSX-AUDIO LSI directly. Other
application software will be able to use the functionality of the MSX-AUDIO LSI easily and
that it call the necessary functions that are available in MBIOS order to support the basic
functions of MSX-AUDIO LSI. Extended BASIC also works on the function of this MBIOS.

MK

Music KeyboardDB& TH,

It is the abbreviation for Music Keyboard.
MSX-AUDIO

MSX-AUDIOIEMHEH T XX —HBAFE L F-MSXN—VYF LAV E1—2D=HDF
JBLSIT., 9F ¥ U RILD2ARL—FFMBIRE1F v o RILDAE v FADPCME R Z
FoTWLWET, ADPCMDT=HIZHERA T EESEFERA T ZRKR256K/ 1 FET
BolENTESHCPUNEIEZ LICADPCMDEREBE XTS5 CEMNTEET,

MSX-AUDIOZHR— G HLRTFLY T bz T TIEZOLSIOF DHEEER 5]
THIT-ODOMEEZIRELTE Y. MSX, MSX2, MSX2+TEIfELZE T,

MSX-AUDIO is a sound LSI for the MSX personal computer developed by ASCII
Corporation, has a 4-bit ADPCM sound in one channel and 9 channel 2 operator FM
synthesis. It can do the recording and playback of ADPCM, without the burden of the CPU
because it can up to 256K bytes to have a dedicated memory called external memory for
ADPCM.

In the system software which supports MSX-AUDIO, offers is carrying out the function for
pulling out easily the function which this LS| has, and it operates by MSX, MSX2, and
MSX2+.

System softwares that support the MSX-AUDIO provide functions that enable the features
of this LSI to be exploited easily, and operate on MSX, MSX2 and MSX2+.

MSX-AUDIOD F v > )L
Channel of MSX-AUDIO

MSX-AUDIOD Y R T LY 7 ko7&, 2DFETOHOMSX-AUDIO LSIZHK S ZEMT
EHLIICHELOTVET,

BEEO/NESNROY FMIEMNTLISMSX-AUDIO LSINEIF ¥ U RILIC, HEDA
DROy MMIEMNTLVHMSX-AUDIO LSINE2F ¥ R ILIZEIY BT S5h, MBIOS,
HRERBASICO LN DA DHEEL D F v U RIILESICT K Y2 DDMSX-AUDIO LSIZ X7l
LT®/S ZEMNTEET,

MSX-AUDIO system software can handle up to 2 MSX-AUDIO LSI.

MSX-AUDIO LSI MSX-AUDIO LSl is placed a small slot number resides in the No. 1
channel, after those slots will be assigned to the second channel, and some functions of
MBIOS and extended BASIC can distinguish two MSX-AUDIO LSI with this channel
number, and it can treat them.

PCM/ADPCM

PCMIZPulse Coded Modulation®B& T, MSX-AUDIOIX8E v FFFEftE (A%I2m
BHRE) TI—FEEhf-T—2 &2/ UET, ADPCMITEEZESPCMOEET,
MSX-AUDIO[E4bitdADPCMZ R ULNE S, HEERBASICIEC M o DX DEEDEEHZEELE
. BETEETDAEI7AILELTIRSI ZENTEET, ADPCMEPCMD T—42
XDOEMZET HIHELAESINTLET,

PCM stands for Pulse Coded Modulation, MSX-AUDIO handles the data encoded in (two's
complement representation is negative) 8-bit signed. ADPCM stands for Adaptive
Differential PCM, MSX-AUDIO handles of ADPCM 4bit. Extended BASIC, you can be
treated as a sound file to be specified in number, the recording and reproduction of sound
of these formats. Function of the conversion of data format and PCM ADPCM is also
available.



Y8950

MSX-AUDIO LSITY,
It is the MSX-AUDIO LSI.

A2AYILAD B
Instruments

AR, BBREVWSEKTINA, CSTEHI2—PyIF—FKR—F (MK) LfEESHh
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LizA RV FZERFELEVBELEY TSI EEMKREEEFUVET,

Originally, although it is meant as a musical instrument, the FM sound combined with the
music keyboard (MK) here is meant.

Some are made the same tone setup among nine channels of the FM sound of
MSX-AUDIO, and MSX-AUDIO can be treated like the usual keyboard instrument by
turning on and turning off those channels by ON of the key of a music keyboard, and OFF.
Thus, the structure which associated the music keyboard and the FM sound is pointed
out.

From a keyboard, strength (velocity) when the key set up by ON, OFF, key code number
(the center C corresponds to 60), and program of the key is pressed is sent to an
instrument.

These are generically called an event and it calls it MK record to record the event which
occurred to a certain timing, or to reproduce.

A2AYILA D B
Instruments

MSX-AUDIODFMERDIDDF ¥ U RILD S EWNL DNEVEFEDIZLTERE
Ealb— b9 AtAERELET. COLMAEFRATEE. BREEEIT ST
MBIOSHEIY HTHONF-ANSHERALTLWELNF vy U RILZEEMICERLTESL
F9,

The structure which puts some together among nine channels of the FM sound of
MSX-AUDIO, and simulates a musical instrument is pointed out. By using this mechanism,
and Say It automatically selects the channel that is not used from within that MBIOS is
assigned by specifying only the pitch.

F—F 7

Key-off

BEEETHL TV RBZHM I CEICHR-. BERHENEZELTLEMEEZRLE
T, F—F 7% LTHLBEEFTCICELEST., HLFRREIERY FT,
Behavior to stop the audio output compared to release the keyboard was pressed a
keyboard instrument. Even if it carries out key-off, sound does not immediately stop, but a
certain time reverberation remains.

*—t>

key on

g7

BRBEBFTRBERILIHZ-, ERENZERABT AEBEZRLET,
The operation which was compared to pushing a keyboard by a keyboard instrument and
which starts voice response is shown.

Damping



BEREAZTCICELT 2EEERLET, F—F7LRF AU TLEBBICENLFE
PRMNBLGTYET,
| indicates an action to stop immediately the audio output. It differs from key-off in that
sound stops at dumped &R
Indicates an action to stop the audio output immediately. It differs from key-off in that
sound stops as soon as is dumped.

ANQov T4
Velocity
F—FUTHEFTITREBRNRINREIDOI LT, BENHEBERL. FMEROEE

EERICEELFET, 0~15016EREAAE SN TLET A, MSX-AUDIOD F—HR—
FlEa2yFREZRET IEEZHLGOOT, BICRICEZERLET.
With the speed at which the keyboard is pressed when you key on, represents the
intensity of the sound, it affects the volume and tone of FM sound. Although 16 steps of
0~15 are supported, since the keyboard of MSX-AUDIO does not have a mechanism in
which touch speed is detected, the always same value is returned.

TRE—F X R, AL—TFr o)L
Master channel, slave channel
MSX-AUDIOH — k) w DIF1DDMSXIZ2DECRET LI EMNTEFET, 12T

DEEFZEDH—F)YPDIEEZIRZ—F X URILEV, AL—TF v VR
FELFEEA, 220 LEEFRADOY FESOENROY MIREIATWSH—FY Y
DERRZ—F v oRILEV, FIDA—F) Y DERAL—TFrUoRILEVVET,
AL—TF v U RIAIZEH BHEIRBASICHOMBIOSTE ED T O Y 5 LIKMSXILH EAY
FOHEMEL., ZRALUNETRTIRE—F Y oRLAIOTOT S LARAL—TF vy
FILEIDY8950 1 I L F T,
Up to two MSX-AUDIO cartridge can be mounted into one MSX. Is referred to as a
master channel that of the cartridge when only one, slave channel does not exist. When
two are present, the cartridge mounted in the slot with a smaller slot number is called
master channel, and another cartridge is called slave channel. Programs such as MBIOS
expansion or BASIC in the slave channel side only works MSX rise time, Y8950 of slave
channel side also control program of the master channel side all others. Programs such as
extended BASIC and MBIOS present in the slave channel operate only at the time the
MSX is booted, while in the other times the programs in the master channel control the
Y8950 in the slave channel as well.

EBIA473Y)
Voice Library
MSX-AUDIOD Y R T LYV I b7z 7IE VAT LHEARAAHDFMBERDER/INT A —4

DT—REABEHF>TVET, CNEBRIATIVELUVET, 4BEDTA T
Z 1) DHO~3M1FEB FETIIROMIZEM TS -OERETETEFHAN., 32~63FBED
LORTATILICKYERT DI ENTE, BITA—HF—FRSIATIVERERT L
NHYFET,
The system software of MSX-AUDIO has 64 kinds of built-in data of the tone parameter of
the FM sound of system. This is called the voice library. Since the lower 0~31 position of
64 kinds of libraries is placed by ROM, they cannot be changed, but the 32~63rd others
can be changed by a program, and may call it especially a user voice library.

VRTLEBSA4TSY (SVL)
System Voice Library (SVL)

SVLIZSystem Voice LibraryDEE CROMIZE SO -FMBREDBERT—2ZEWKL E
¥, FMBREBABES TOBE~NBETHSVLTYT, T—2(FROMIZH LD TERIET
EFEHA
SVL means the voice data of the FM sound source housed in the ROM stands for System
Voice Library. Number from 0 to 31 number is SVL in FM sound voice number. It can not



be changed because there is data in ROM.

1—H¥—FBI47TZ1) (UWL)
User Voice Library (UVL)
UVLIZUser Voice LibraryDBE TRAMIZH HFMEBRDBERT—2 ZEKLET, FME
RERBES TRENSE3BETHAULTT,
UVL means voice data of FM sound stored in RAM and stands for User Voice Library.
From No. 32 to No. 63 is in the UVL FM sound voice number.

BEI7AIIL
Audio file
PCM/ADPCMDBET—RIEBE BT E D177/ ILELTRYEKEVET, COT74
WEBEI7ANELUVFET,
The data under voice of PCM/ADPCM is dealt with as a file which gave the number.
This file is called a voice file.

NERAE
External memory
MSX-AUDIO LSINNA—AHLIZEDAEYDI LESLET,
ADPCMDFELBEZ DA E) EZRRELTITS LEICEA—AILE—FEE
L\ CPUDTAZREEL LGOIV I T IO RREBETRS CENTEET,
| refers to the memory that MSX-AUDIO LSI has locally. It can handle background
processing so called local mode when performing a target memory recording and
playback ADPCM, and does not require the intervention of the CPU.



