3.3 FM BIOS

3.3.1 HE(Summary)

MSX-MUSICIZ[Z, 7TV —2a vV I bz 7HDY—ERIL—F U ELT,
MSX-MUSIC FM BIOSHAHEENTWEYT ., < DIFE. MSXDEZ#FIEHEERBIOST —IL
[Z&Y, ZFDTNARET7HEALETHN, FMBIOSIETZFD A EE L 53, FMBIOSHAEET
520y hFEEL, BEOBEMZEEI—ILT HHEHAICHE>TUVET,

For service routines in MSX-MUSIC software applications, the MSX-MUSIC FM BIOS is made
available. In many cases peripherals use the MSX BIOS extension calls. For access to the
device, FMBIOS doesn't use this method, it's based on the idea to look for the slot where the
FM BIOS is located and then call a specific address directly.

Human translation in red: The MSX-MUSIC provides the MSX-MUSIC FM BIOS service
routines for application software. While for most of the MSX peripherals the respective device is
accessed by an extended BIOS call, the FM BIOS wasn't designed this way. It is built so that
the slot where the FM BIOS exists is searched, then the functions specific address is called
directly.

EENBEVNELTHIESIE. HorNlLHRAY FEARX—TIILLTHEE, BEI—ILT S
_EBLTEFEY,

You can pre-enable a slot to use it directly when higher speed is needed.

When high speed processing is necessary, it is possible to enable the slot in advance then call
the functions directly.

BRADT7 TV r—23a vV I b 7IET TOFMBIOSZfE>T, OPLLZ 7V £2XLT
FZEW, IOR— b ZE#HZEELE-SEOEBRERFRIETEEE A

Commercial business software should use the FM-BIOS when accessing the OPLL. Direct use
of the I/O ports will not guarantee compatibility.

Commercial applications are required to always use this FM BIOS to access OPLL. The
compatibility cannot be guaranteed if I/O ports are directly accessed.

CODETIIFM BIOSOH#AE. A—ILAEGEERGLET, FMBIOSO—ILEZHAT HITY



=2 TI&, OPLL(YM2413)D5IHMNNHEBETI AN S, [3.4 YM2413(OPLL)| ¥ HHETIEL
LYy, =1L, T3.4YM2413(OPLL)J IFFMERICEAT AR T L\D T, BEDHEY AL E
[2DWTIE., EFORBREE SIS,

In this chapter the functions, call methods, etc. of the FM BIOS are explained. In order to use
the FM-BIOS calls, knowledge of the OPLL(YM2413) is required. Please also refer to "chapter
3.4 YM2413(OPLL)". Please note that "Chapter 3.4 YM2413(OPLL)" does not cover the way the
FM sound is generated. Please refer to the technical documentation for that information.

This chapter describes the FM BIOS, its functions, and the methods to call them. When using a
FM BIOS call, knowledge of OPLL (YM2413) is required, so please refer to "Chapter 3.4
YM2413 (OPLL)" as well. Be noted that Chapter 3.4 YM2413 (OPLL) is not the description of
FM sound module so please refer to a dedicated description manual for subjects such as the
method to build sound.

3.3.2 FM BIOSO Y41 X (FM BIOS Size)

FMBIOSOH A X EBMBHIILLTD E S Y TY, Store address and size of FM BIOS is as
follows:

The size and storage address of the FM BIOS is as follows:

4CO00h-4DFFh | B&T—2 T 7(0.5K/\1 })
Tone data area (0.5K bytes)

4100h-4BFFh FM BIOS(2.75K/3 4 )
FM BIOS (2.75K bytes)

E7.19 FM BIOSDOH 1 X (FM-BIOS Size)
FMBIOSIET—9 T 7ELTI60/\A b X2 VYT F7ELT32/NA FMERLET,
The FM BIOS uses 160 byte as the work area, 32 bytes as the stack area.

The FM BIOS uses 160 bytes as the work area, and 32 bytes as the stack area.

3.3.3 FM BIOSO&##E (FM BIOS Functions)
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FMBIOSIE, 41 4 —ZXAy FaA—)LIZLYMUHEINEST, UTFTTIVRIYEZE, TOA
HADEREL DXL, ABRHNELTELIORE, BLUVZOMEICONTHRIRELET,

The FM BIOS is called by an inter-slot call. Entry names, settings of the input-output registers
and the registers whose content changes will be explained below.

The FM BIOS is called by an interslot call. The entry names, their input/output setting registers,
the registers" content changes and their applicable functions are explained as follows.

WRTOPL(4110H)

OPLLLYORAANT—AEEEFAHET, (Writes data to an opll register)(Writes data to an
OPLL register)

AOPLLD LY X2 &S (A, OPLL register number)(A OPLL register number)

EZE& & 5—4 (Data to write to E)

ALCRAATHEELEEZESDOOPLLLYRAIZ, ELVRAEADABEETAH#FET, DT+
JIL—FURATIE, BYAAKEZEL - #ZBRZLTOELDT, BEIZRLCTDI, EIZT5R%EMN
HYET,

The contents of the E register are written in the OPLL register number specified by the A
register. Within this entry routine, since an interrupt inhibit and release are not carried out, it is



necessary to perform DI and El if needed.

Writes the content of the E register in the OPLL register number designated by the A register.
Since it doesn’t disable or enable the interrupts by itself, the programmer may perform a DI or El
beforehand if needed.

INIOPL(4113H)

FMBIOSOIREZE X F£9, (Setup the FM BIOS environment).

HLERT7—Y T ) 7DO5%ET F L X({&%) Start address of the HL use work area (even
number)

HL pointer to the start address of the work area (must be an even number)

AF, BC. DE. HL. IX, IY

HLLS XA THEESNET7 RLAIBE)IZ. FMBIOSTHERT 27— ITYT7EREL. 2T
DFMBIOSHNDT7T—4 T 7B ELUVOPLLLS R A2 WL LET, 79— T U TFDHEET K



LA(B%)IX. [SLTWRK(OFDO9H~)) IZ#&#ENET, HLLO R A THRESNI=T U T7AH
RAMTAZWMEEDEERILIEIH Y FH A,

Address specified by the HL register (must be an even number), set the work area to be used in
FM BIOS, and then initialize the OPLL registers and the work area for the FM BIOS. The pointer
(must be an even address) of a work area is stored in [SLTWRK (OFD09H?)]. There is no
guarantee of operation in case the area specified by HL register is not RAM.

FMBIOSZa— /LY % & =X, BRYICINIOPLEFUVHE I HL TEEY FRA, COIL—F %
1EIREVPHS T, thOIT O bYIL—FoZFUHLIEEX, EEICEBELEEA.

—DBIOSIZEMREET) A—2 LET,

When calling FM BIOS, you have to call INIOPL first. When other entry routines are called
without calling this routine once, they will not operate normally.

| will return in the EI state this BIOS.

Before using any other routine of the FM BIOS, you must initialize it first by calling INIOPL.
Without this initialization the other routines will not work properly.

This routine will enable the interrupts (El).

MSTART(4116H)

% Re

Function

BEOERZRIBLES.

| will start playing the music.

Begin the music playback.

A B
Input




HL EZET—2DEBET7 FL R
ATIVKRLRISY
0  #E[RJL— 7 (Infinitive loop)
1~254 # YR LU EZEHDIEE

255 EBREL TGN

(HL)* OEH 1) X LE— K(FM6&E+1) X LER)

12H A BT 4 EF— FFMIE)

HLOIET—2 ELTHE->TWADT, FHICEFTADKLEIHY FH A,
HL: Start address of the music data
A: endless flag
0 Infinite Loop
1~254 Specified number of repeat performance

255 Should not be set

(HL)*
OEH rhythm mode (FM6 note and rhythm section
12H melody mode (FM9 sound)?

* Since (HL) will have as data, it is not necessary to write a new one.

H B
Output




AF, BC. DE. HL. IX. IY

HLL S AR THESNE-T7 FLRIZEMTVIZEET—24DAyE(#R)E L &I,
MSX-MUSICD T —- T 72 EHEBEERICKELET, f==L. [H.TIMI(OFD9FH)] A5
OPLDRVZMUHT LS(Z, HohLOHBRELTEIEITIIX, BEDEZRFILFEEA.
ZDBIOSIFEYREETY A —2 LET,

Based on the header (see bellow) of the music data placed on the address specified by HL
register, the work area of MSX-MUSIC is set to a music performance.

However, a musical performance is not carried out if it does not set up beforehand the hook [H.
TIMI (OFD9FH)] to call OPLDRV.

This BIOS call returns with the El state enabled.

MSTOP(4119H)

BEEEFEPIELFET,
Will stop playing music.

Stops music playback.



AF, BC. DE. HL. IX, IY

WELENDLTVWASOPLLOYTRTOEDHRLEZ LS. MSX-MUSICOT—Y T 7HL#HE L F
ERS

CDBIOSIFEMRREETY 22— LET,
Stop all of OPLL sound output, and also initializes the work area of MSX-MUSIC.

This BIOS call returns with the El state enabled.

RDDATA(411CH)



ROMADNERT—2ZHRAHLET,
| read the sound data in ROM.

Reads instrument data from the ROM.

HL T—4ZAHLAT—I T Y TORET FLA
ABfF/\—(0~63)

HL The head address of the work area for data read-out
A sound number (0-63)

HL Pointer to the buffer to receive the data read.

A Instrument number (0~63)

None



I |

ROMIZAEEN TS ERZHAHL, HEDT—I T U 7ITHEMLES,
The tone built in ROM is read and it stores in the appointed work area.

The instrument data from the built-in ROM is copied to the pointed buffer.

OPLDRV(411FH)

OPLLESAN~ADAVASTrOIT U )T FLRTY,
This is the entry address of the interrupt to OPLL driver.

Entry address to call the OPLL driver from a timer interrupt service routine.




BEREZRERBRITITIOPLLESA/NDT Y b7 FLATY, HTIMIZ vV ZEEHMA T, O
MDOPLDRVZMUHT L SITLTTEL, L. COBIOSZHERAY HHIIC. BT 1ERE
INIOPLZ3—J)LL T, FMBIOSA®T— T )7 EOPLLLO R 2 Z#MEAELL TS ZE, £
STRHRITFNIE. ZORDOEEIFRIETEEE A,

This is the entry address of OPLL drivers do actually playing music. Can be written on H.TIMI
hook to call this OPLDRYV routine.

However, please be sure to call INIOPL at least once in advance, to initialize the work area and
OPLL register for FM BIOS, before using this BIOS. Otherwise, subsequent operation cannot be
guaranteed.

TSTBGM(4122H)

BERTEFzvILET,
The end of a performance is checked.

Check if the playback has ended.



TL

None

B 5f
Output

AOQEERKRT

oSt EERH

A 0 Performance ended
Non-Zero: playing

EELIRA
Modifies

AF

BB
Explanation
MSTARTIZCTEZZHIB LI-FEN, BEEZTHIHNESINZHANET, BIYRAAEILL - BERD
BEIELTULEEREA,

Check if music that started playing in MSTART is currently playing. A setup of an interrupt inhibit
and release is not carried out.

Check if the music started by MSTART is still being played. EI/DI state isn't changed.

3.3.4 FM BIOSTHRT 57— 2 &
3.3.4 Data structures used by FM BIOS

FMBIOSTERZRIREHT —2(E. AN FMET—EBIHEINES,
Data playable in FMBIOS can be divided into a header part and a data part

1.y 5ER



1. Header section

COANYEEIZE T, VALBZFERT EINEIDNDHRELEZRA RAF Y UoRILAT—4
D5EET7 FLRAZROLHZENTEET,

This header section can be used to determine the start address of each channel for voice and
data set whether or not to use the rhythm section.

aFMEE+ 1) XLEER DSBS

For FM6 sound + rhythm part

OEh, 00h T—HEBET FLR

YALET—BRKEA Ty ME

Data start address

Rhythm section data beginning offset value

2 bytes, pointer FM1CH
2 bytes, pointer FM2CH
2 bytes, pointer FM3CH
2 bytes, pointer FM4CH
2 bytes, pointer FM5CH
2 bytes, pointer FM6CH

TR EMEHT ) T
Data part storage area

E7.20 FM6E+') XLMEROAYH

Figure 7.20: Header of FM6 sound + rhythm part

sFMOBHEHDIHFE

For FM9 sound configuration



12h, 00h FMICHT—% 5tBEA 7t v ME
The start of data offset value
Data start address

2 bytes, pointer FM2CH

2 bytes, pointer FM3CH

2 bytes, pointer FM4CH

2 bytes, pointer FM5CH

2 bytes, pointer FM6CH

2 bytes, pointer FM7CH

2 bytes, pointer FM8CH

2 bytes, pointer FM9CH

TR EEMT )T

Data part storage area

E7.21 FMBIOSOFMOF#EREDOAY S

Figure 7.21: Header of FM9 sound structure of the FM BIOS

27458

m 4 07 « ER(FMER)

2. Data portion

m melody section (FM section)

Note: This part describes the per-channel streams processed by OPLDRYV.

7 FLR E K
Address Meaning
00H~5FH ERZEELEY. COREBSNEHZETETOEROREZ

ﬁbij—o "jl=.< 7_‘_‘_91)“%&7__\\_9 —Gj—o %E;_@ 75§0FFHO)&
ZElE, EBICRDINA FELERT—R2ELTMESAET, CO




ERFAHLIE, ZOHAE SNIZBEA255LMNMEEHETHITS
nEzd,

Specifies the pitch. This number itself represents the state of the
scale of all, including the range. Data followed by a sound length
data. When OFFH, sound length data is added as sound length data
is also one byte following further. This sound long read, will
continue its value read until other than 255.

60H~6FH

BEZHRELETS., COREMNS60HZSIL-EA. EROTE
7__‘\_@ 'CS';'O

Specifies the volume. Value obtained by subtracting 60H from this
number, volume is the actual data.

70H~7FH

BREEELEFT., BEERLCAFICEEZALEROEEK. 0
BIEMNS7O0HZESIN-{ETT .

Specifies the instrument. The actual value to be written to the tone
selection register is the value obtained by subtracting the 70H from
this number.

80H,81H

YRTA4VERELET, 8OHTHRT 1 VR, 8IHTH R T«
VERETY,

I will specify the sustain. Sustain released 80H, sustain is set in the
81H.

Sustain feature. 80H disables the sustain, while 81H enables it.

82H

MRS EEZHEELET, <131 FOIEO0~63)H. ROMDAE
BERBFUN—TY, COBFRBFTUN—DHEAE LIFRLELE Y FAY
BRINFET,

Specifies the extra voices. Value of 1 byte following (0-63) is the
built-in sound number of ROM. Most significant bit is ignored
reading of this sound number.

83H

A—HY—FBREZEELET. <231 FOIE(Th. L), F
BT —2ADEMENTSEET FLRZRLET,

Specifies a custom instrument. Indicates the beginning address of
where the instrument data is stored with a 2 byte pointer
(little-endian).

84H

LA—b+ATTY., BEEFABICOVET,
Legato is off. Will cut to note every sound.

85H

LA—bA2TY, BEUILTICDOGEFT,
Legato is on. | connect without turning off sound.




86H QIEETY, <131 F(1~8)THELZET, LA—+FDE
FlE. QETEIEEITLEEREA,
Q is specified. | specified in (1-8) 1 byte following. Q specification is
not performed at the time of legato-on.
This byte specifies Q (1-8). The Q specification will be ignored
when the legato is enabled.

87H~O0FEH | Kk{EMA
Unused

OFFH ZTORARABOF Y ORILT—E2D®RTI—FKTT,
It is the exit code of the channel data of each voice.

n') LER

m rhythm section

\Y

0 1 B S T C

H

V=0 XLREEZEELET. M T EDNERT—FDRAL LARAOT A HOERDVBELRL T,

V=1ZEZHEELFET, i< —/\1 rDEET—F(0~15)TY, FAOTAHMOFRDIFELERLTY,

OFFHY XLEDT—2 DREI—FTT

B,S,T,CH: €Ew rA15S, ZOE Y MG L EBAABIRINET,

V=0: Will specify the rhythm generation. Data that follows is the same as the case of sound

length of the melody part is how to read the sound data length.

V=1: Will specify the volume. The next 1 byte is volume data (0-15). This is the same as with the

sound length of the melody part.

B,S,T,C,H: Each

bit is 1, the instrument corresponding to the bit is selected.

OFFh: It is the last code of the data of a rhythm part.

V=0 Selects rhythm generation. Subsequent data length is read the same way as for melody

generation.




3. EB TR

3. Tone data storage format

+0 AMm VIBm EG-TYPm KSRm MULTIPLEm
+1 AM VIB EG-TYP KSRm MULTIPLE
+2 KSLm TLm = = =

+3 KSLc XX DC DM Feedback

+4 Attack Rate (m) = = = Decay Rate (m)
+5 Attack Rate (c) = = = Decay Rate (c)
+6 Sustain Level (m) = = = Release Rare (n)
+7 Sustain Level (c) = = = Release Rare (c)

7221 —YERT—2(HFVPFILERT—2)ZERL. COFMBIOSICHA#RATIHEE
DT—E2HRATT, ROMIZHEMEINTLWEIBTRT—421. COBKXTHERMEINTULET,

Figure 7.22: Create user tone data (original sound data) is the data format when incorporated
into this FM BIOS. Instrument data stored in ROM is also stored in this format.

E7.22 FM BIOSOE & 7— 2 #k X
Figure 7.22: Tone data storage format of FM BIOS

EBTF—HIFOPLLOL SR H200~07TDIEBIZHATNVET, 1ZENDT—2 (L8311 F TR
SNFET, LE=A>T. ROMABDERT—2ILEET200H(B12)/81 &Y FET,

Instrument data is listed in the sequence of registers 00~07 of OPLL. Data of one instrument is
composed of 8 bytes. Therefore, tone data of built-in ROM is (512) 200H bytes in total.

3.3.5 FM BIOS#HA L DEE



3.3.5 Notes on Using FM BIOS
1.9—9xV)7

1. Work area

T—J TV 7RV GERIFEICEVNTE, XR—DIHEET S LETEFREA, TEDHEIT
R=U2MR—TBITHEL TLZE W, R—=U2ER—IUBIZEHELNA>THEET AL LARET
¥, A0y FEBEZBEYIATHE2EEITRY, R—=D0ICT—V T YT EHEETDHENTE
FY9, fFZL. R=D0MoR—IMIF LA >THERFTEEFE A,

Ffz. 7=V TV TDRET FLREIVLTBEHTHRITNAIEGEY FEA, ZHIEMSX-MUSIC
DPLEEBASIC & [SLTWRK(OFDO9H)] # A3 5= DHFIREIETI,

Under no circunstances, the work area can be specified on page 1. Please specify on page 3 or
page 2 as much as possible. It is also possible to specify across page 3 and page 2. It is
possible only when you make the appropriate slot management, to specify the work area on
page 0. However, you can not specify across page 1 from page 0.

Also, the work area start address must be an even number always. This is a limitation for
sharing (OFDO9H) [SLTWRK] and MSX-MUSIC extended BASIC.

3.3.6 FM BIOSOMRUH LA
3.3.6 How to call FM BIOS

MR Oy b EY—F LT, 401CHEHM SIS TOPLLY &LV S XFFHIEH -0y F£iE
L. £LT. TOPLL] EVSXFHIEH SR A Y FD4110HEHA 5HFM BIOSD T
¥ RUTY,

You can search the previous slot, It looks a slot that has the string "OPLL" in from 401CH
address. And on the slot that has the string "OPLL", the address 4110H is the entry of FM BIOS.

1. 388K

1. Notes

FMBIOS®O T > kVINIOPLASFE(ENT-& &, REFTHO RO Y MZFM BIOSHEFET
EMEIDZTIRRNLI=HICENASLTZAWNTARAY FZYIYBEZ T, XOY FOALIE
RROMADA01CHEMMN SDIDEF v LTLEY, L. HRRAOY bAEERS



NTVBHEICIE, RFRICHERRAOY FOOMLEELFIN, COGEEFEERTEH
[CHRERR Oy bELY FLORZZREET. BICHRAOY F3ZERLIEFZFITL
TLFEFWET,

When the entry INIOPL of FM BIOS is called, in order to investigate whether FM BIOS exists in
other slots inside, ENASLT is used, a slot is changed, and ID from the 401CH address in ROM
is checked one by one from the slot 0.

When the target slot is extended, it is scanned from 0 of the expansion slot in a similar manner,
but an expansion slot selection register is not saved in this case at the time of the end of a
scanning, but the expansion slot 3 will always be kept selected.

LE=AoT, COFzv IO EERET, X0y FBMERSNATOEBEICE, £h
5AAY FDR—I1(4000HM 5 7FFFH)IEIEERR Ay R3DFEFRICTHE>TULET,

Therefore, when each slot is extended in the stage which this check finished, the page 1 (from
4000H to 7FFFH) of these slots will persist on the expansion slot 3.

FMBIOSIZZCDFEFDKETHUELITOT7T TV r—2 3 VICRS280.
w7 TN =23 onR—=U2M5FM BIOSEMEUHE L.
aR—M1ZEHEA TSR By bAYRRR Ay o158,
BIZZOR—VIHRERAA Y R3INBEDOATLEVET,
Since FM BIOS returns to the calling application in this state,
m The application calls the FM BIOS from page 2,

m If slot appearing on page 1 was the expansion slot, this page will return on expansion slot 3
always.

2. B4R 75 451

2. A specific example



UTD2o0&EB*RBFICH-TIHES.
sX 0Oy FOAMEERES TR Ay FODLEER Oy FOIZBASICA B - f-15E
a A0y MMASXOY R3O ENMNIZFMBIOSAH - -15E

BASICTO4 5 LAMBUSRXTHRUE SNS T 0TS LHFMBIOSOINIOPLZI—/LL TIFE->
TERESHEEENSRIVET,

COREF. R—=21(2FRA Y FODHLEEER A Y F3A|HONTINST=6H. USRXTHUH
SN0 5 LHABASICIZRS & EICRNGEWV=HTY,

If you meet at the same time the following two conditions,
m When the slot 0 is expanded and the subslot 0 of the slot 0 has BASIC
m If there is a FM BIOS in a slot from slot 1 to the slot 3.

Operation error will occur when you came back program to be called by USR statement from
BASIC program to call the INIOPL of FM BIOS.

This happens because it cannot return when the routine called by the USR sentence tries to
return to BASIC, since the expansion slot 3 of the slot 0 is kept selected in the page 1.

3. 0K %

3. Workaround

INIOPLZRUHETHIOR—10ORX Oy FEREZTHEE. INOPLALGR-TEEEFIZTH &
NDRAyY MZRLET,

Yo7 TaY 5L TOPLLMAC) 8B LTTELY,

Remember the slot of page 1 before calling INIOPL, to return to their original slots when you
came back from INIOPL.
See the sample program "OPLL.MAC".

Save the previous slot of page 1 before calling INIOPL, to restore the slot configuration after
INIOPL returns.



See the sample program "OPLL.MAC".



