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

/* FMUTI L. C */
/* ____________________________________________________________________ */
/* Task : Uilities for accessing FM synthesis of */
/* Sound Bl aster card. */
/* ____________________________________________________________________ */
/* Aut hor . Mchael Tischer / Bruno Jennrich */
/* Devel oped on : 02/06/1994 */
/* Last update : 04/05/1995 */
/* ____________________________________________________________________ */
/* COWPI LER . Borland C++ 3.1, Mcrosoft Visual C++ 1.5 */
/**********************************************************************/
#ifndef _ FMUTIL_C /* FMJTI L. C be #l ncluded */

#define __FMJTIL_C

[*--- Add include files -----mmmmmmm e */

#i ncl ude <dos. h>

#i ncl ude <stdio. h>

#i ncl ude <coni o. h>

#i ncl ude <process. h>
#i ncl ude <sys\tinmeb. h>

#i nclude "types.h"

#i ncl ude "sbutil.h"
#include "frutil.h"
#i ncl ude "dsputil.h"

[*--- dobal Variables -------mmmmmm i */

BYTE OPL2M rror[ 2 ][ 256 ]; /* Mrroring Sound Bl aster registers */
/* Offsets of oscillator */



BYTE Oscillator[ 18 ] = { 0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x08, 0x09, 0x0a,
0x0b, 0x0c, 0x0d, 0x10, Ox11, 0x12, 0x13, Ox14, 0x15 };

/* Nunbers of nodul ator/carrier oscillators */
BYTE Modulator[ 91 ={ 0,1,2,6,7,8,12,13,14 }; /* Modul ators */
BYTE Carrier [ 9] ={ 3,4,5,9,10, 11, 15,16,17 };/* Carrier (Carrier ) */
INT Channel [ 18] ={ 0, 1, 2, 0, 1, 2, 3, 4, 5,

3, 4, 5, 6, 7, 8 6, 7, 81};

SBBASE _FP FMBASE;

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

/* fmWite: Wite value to Sound Bl aster register and mrror */
/* ____________________________________________________________________ */
/* Input: iOpl - Nunmber of OPL2 chip (0,1) (only for OPL3) */
/* i Reg - Nunmber of register to be witten */
/* i Val - New register value */
/* Qutput: Success of operation */
/* TRUE - Able to set register */
/* FALSE - Regi ster not set (no second OPL2!) */
/**********************************************************************/

INT fmWite( INT iOpl, INT iReg, BYTE iVal )
{ INT i Opl Base;
if( iOpl && ( FMBASE. uDspVersion < DSP_3XX ) ) return FALSE;
/* send register to be witten */
i Opl Base = FMBASE. i DspPort ;
if( iOpl ) iOplBase += 2;
out p( i Opl Base + SB_REGPORT, iReg );
/* Wait to prevent card from being "swal |l oned" */
inp ( iOplBase + SB_REGPORT );
/* send register contents to be witten */
out p( i Opl Base + SB_DATAPORT, iVal );
/* wite new register value for read accesses to nenmory */
if( iOpl ) OPL2Mrror[ FM SECNDOPL2 ][ iReg ] = iVal;



el se OPL2M rror[ FM FIRSTOPL2 ][ iReg ] = iVal;
return TRUE;

}

/**********************************************************************/
/* fmWiteBit: Cear/set bit in Sound Bl aster register */
/* ____________________________________________________________________ */
/* Input: iOpl - Nunmber of OPL2 chip (0,1) (only for OPL3) */
/* i Reg - Nunmber of register to be witten */
/* i Bit - Nunmber of bit to be changed (0-7) */
/* bSet - TRUE Set Bit */
/* FALSE: O ear Bit */
/* Qutput: Success of operation */
/* TRUE - Able to set register */
/* FALSE - Regi ster not set (no second OPL2!) */

/**********************************************************************/
INT fmWiteBit( INT iOpl, INT iReg, INT iBit, BYTE bSet )
{
return fmWite( iOpl, iReg,
( BYTE) ( ( OPL2Mrror[ ( iOpl 21 : 0) ][ iReg ] &
~( 1 <<iBit))) | /* hide bit to be changed... */
((bSet 21: 0) <<iBit) ) ); /* and if necessary, show
}

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

/* Reset_Card: Reset all card registers. Well-defined exit */
/* condi tion! */
/**********************************************************************/
VO D fmReset( VOD)
{ .

INT i;

for( i =0; i <= 255; i++)

*/



fmWite( FM FIRSTOPL2, ( BYTE ) i, 0); /* 1. OPL2 */
fmWite( FM SECNDOPL2, ( BYTE ) i, 0); [* 2. OPL2 */
}

}
/**********************************************************************/
/* fm SetBase : Furnish routines with initialized SB base */
/* structure */
[ % o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* lnput: pSBBASE - Address of an initialized SB base structure */
/* i Reset - if <> 0 - Reset Sound Bl aster */

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

VO D fm Set Base( PSBBASE pSBBASE, |NT i Reset )

dsp_Set Base( pSBBASE, i Reset );
FMBASE = *pSBBASE;
if( iReset ) fmReset();

}

/**********************************************************************/
/* fm Get AdLi b: Look for ports on AdLib conpatible card */
/** __________________________________________________________________ ~k~k/
/* Input: pSBBASE - Address of SB base structure to be */
/* initialized */
/* Qutput: NO ERROR - AdLib conpatible card found */
/* el se - not an AdLib card */

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

I NT fm Get AdLi b( PSBBASE pSBBASE )
{ WVORD cx;

pSBBASE- >i DspPort = ADLI| B_PORT; /* AdLib Port 0x388/0x389 */



pSBBASE- >i M xPor t
pSBBASE- >i M xPor t
pSBBASE- >uDspVer si
pSBBASE- >i Dspl r g

pSBBASE- >i DspDmaB =
pSBBASE- >i DspDmaW = - 1

n OxFFFFU; /* will be initialized later */

o
|—n—u| I—‘I—‘

fm Set Base( pSBBASE, TRUE ); /* Initialize base port and mirror */

fmWite( FM FIRSTOPL2, AL_TIMERL, OxFF ); /* Initial value Timer 1 */
fmWite( FM FIRSTOPL2, AL_TISTATE, AL_TIRESET ); /* Reset timer */
fmWite( FM FIRSTOPL2, AL_TISTATE, AL_TI1STARTSTOP ); /* start */

cx = OxFFFF;
while( !'( inp( pSBBASE->i DspPort ) & AL_STAT1IOVRFLW) && cx ) cx--;
return cx ? NO_ERROR : ERROR

/**********************************************************************/
/* fm Get Channel : Get channel nunber of an oscillator */
5 * [
/* Input: o_nr - Nunber (not offset) of oscillator */
/* Qutput: Nunber of matching channels */

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

INT fm Get Channel ( INT o_nr ){ return Channel[ o_nr ]; }

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

/* fm Get Modul ator : Get oscillator nunmber of a channel */
5 * [
/* Input: ch_nr - Nunber of channel */

/* Qutput: Gscillator number of matching nodul at or */



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

INT fm Get Modul ator( INT ch_nr ){ return Mddulator[ ch_nr ]; }

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

/* fmGetCarrier : Get oscillator nunber of a channel */
/* ____________________________________________________________________ */
/* Input: ch_nr - Nunber of channel */
/* Qutput: Gscillator number of matching carrier */

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

INT fmGetCarrier( INT ch_nr ){ return Carrier[ ch_nr ]; }

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

/* fmSetGCscillator: Set oscillator paraneters */
/* ____________________________________________________________________ */
/* Input: iOpl - Number of OPL2 chip (only for OPL3!) */
/* i Csc Number (not offset) of oscillator */
/* bA - Attack ( 0 - 15) */
/* bD - Decay ( 0 - 15) */
/* bS - Sustain ( 0 - 15) */
/* bR - Release ( 0 - 15) */
/* bShort ADSR - Envel ope shortening with increasing octave */
/* bCont ADSR - Conti nuous envel ope on/of f */
/* bVi br at o - Vibrato on/off */
/* bTrenol o - Trenmol o on/of f */
/* bMut e - Muite ( O0: loud, 63: soft ) */
/* bH Mut e - High mute */
/* 0: 0dB per octave */
/* 1: 3dB per octave */
/* 2: 1.5dB per octave */
/* 1: 6dB per octave */
/* bFrqFactor - Miltiplication parameters for frequency */
l* bWave - Wave form( 0 - 3) */



/* Qutput: none */

5 * [
/* Info: Gscillator nunbers != Gscillator offsets */
/* Frequency paraneter is not a linear factor */

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

VO D fmSetGscillator( INT iOpl, INT iOsc, BYTE bA, BYTE bD, BYTE bS,
BYTE bR, BYTE bShort ADSR, BYTE bCont ADSR,
BYTE bVi brato, BYTE bTrenol o, BYTE bMite,
BYTE bHi Mute, BYTE bFrgFactor, BYTE bWave

)

{ /* Set all single bits */
fmWite( iOpl, 0x20 + GCscillator[ iGCsc ],
( YT)((CPLZMrror[ i Opl ][0x20+Cscillator[iOsc]]&xF0)| bFrgFactor));
fmWiteBit( iOpl, Ox20 + Oscillator[ iOsc ], 4, bShortADSR );
fmWiteBit( iOpI, 0x20 + Gscillator[ iGsc ], 5, bContADSR );
fmWiteBit( iOpl, Ox20 + Oscillator[ iOsc ], 6, bVibrato );
fmWiteBit( iOpl, O0x20 + Oscillator[ iGsc ], 7, bTrenplo );

/* Attack (Hi -Ni bble) and Decay (Lo-N bble) in bytes */
fmWite( iOpl, 0x60 + GCscillator[ iGCsc ],
(BYTE) ( bD| ( bA<< 4) ) );

/* Set mute */
fmWite( iOpl, 0x40 + GCscillator[ iGsc ],
(BYTE)(bI\/Ute|(bH|l\/Ute<<5)))'

/* Sustain (Hi-Nibble) and Rel ease (Lo-Nibble) in one byte */
fmWite( iOpl, 0x80 + GCscillator[ iGCsc ],
(BYTE)(bR|(bS<<4)));

fmWiteBit( iOpl, 0x01, 5, TRUE ); /* Al ow wave form change */
fmWite( iOpl, OXEO + Cscillator[ iGCsc ], bWave ); /* Wite wave form*/
fmWiteBit( iOpl, 0x01, 5, FALSE ); /* Do not allow wave form change */



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

/*
/*

— e e e e e e e e e e~ —

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

-~

VO D fm Set Modul ator( INT i OQpl, INT iChn, BYTE bA, BYTE bD, BYTE bS,
BYTE bR, BYTE bShort ADSR, BYTE bCont ADSR,
BYTE bMuit e,
BYTE bWave

f m_Set Mbdul at or

bR

bShort ADSR - Envel ope shortening with increasing octave

Program nodul at or of a channel

- Number of OPL2 chip (only for OPL3!)

- Channel nunber

- Attack ( 0 - 15)
- Decay ( 0 - 15)

- Sustain ( 0 - 15)
- Release ( 0 - 15)

bCont ADSR - Conti nuous envel ope on/of f

bVi br at
bTr enol
bMit e

bHi Mut e

bFrqFactor - Miltiplication paraneter for frequency

bWave
Qut put: none

fm Set Gsci |l ator (

0 - Vibrato on/off

0 - Trenol o on/of f
- Muite ( 0: loud, 63: soft )
- High mute

0: 0dB per octave
1: 3dB per octave
2: 1.5dB per octave
1: 6dB per octave

- Wave form( 0 - 3)

BYTE bVi brato, BYTE bTrenol o,

BYTE bH Mute, BYTE bFrgFactor,

)

i Opl, Modulator[ iChn ], bA bD, bS, bR

bShort ADSR, bCont ADSR, bVi br at o,

bTr enol o,

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



bMute, bH Miute, bFrqFactor, bWave );

}

/**********************************************************************/
/* fmSetCarrier : Carrier /| Programcarrier of a channel */
/* ____________________________________________________________________ */
/* Input: iOpl - Number of OPL2 chip (only for OPL3!) */
/* i Chn Channel nunber */
/* bA - Attack ( 0 - 15) */
/* bD - Decay ( 0 - 15) */
/* bS - Sustain ( 0 - 15) */
/* bR - Release ( 0 - 15) */
/* bShort ADSR - Envel ope shortening with increasing octave */
/* bCont ADSR - Conti nuous envel ope on/of f */
/* bVi br at o - Vibrato on/off */
/* bTrenol o - Trenmol o on/of f */
/* bMut e - Muite ( O0: loud, 63: soft ) */
/* bH Mut e - High mute */
/* 0: 0dB per octave */
/* 1: 3dB per octave */
/* 2: 1.5dB per octave */
/* 1: 6dB per octave */
/* bFrqFactor - Miltiplication paraneter for frequency */
/* bWave - Wave form( 0 - 3) */
/* Qutput: none */
/* ____________________________________________________________________ -k/
/* Info: Gscillator nunbers != Gscillator offsets */
/* Frequency paraneter is not a linear factor */

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

VO D fmSetCarrier( INT iOpl, INT iChn, BYTE bA, BYTE bD, BYTE bS,
BYTE bR, BYTE bShort ADSR, BYTE bCont ADSR,
BYTE bVi brato, BYTE bTrenol o, BYTE bMite,



BYTE bHi Mute, BYTE bFrgFactor, BYTE bWave

fmSetGscillator( iOpl, Carrier[ iChn ], bA, bD, bS, bR
bShort ADSR, bCont ADSR, bVi brato, bTrenol o,
bMute, bH Miute, bFrqgFactor, bWave );

}

/**********************************************************************/
/* fm Set Channel : Set channel */
/* ____________________________________________________________________ */
/* Input: iOpl - Number of OPL2 chip (only for OPL3!) */
/* i Chn Nunmber (AND of fset) of channel */
/* bCct - Cctave (0 - 8) */
/* iFrq - Frequency (0 - 1023) */
/* bFM - FM synthesis or added oscillator */
/* bFeedBack - Mbdul ator feedback */
/* Qutput: none */

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

VO D fm Set Channel ( INT i Opl, INT iChn, BYTE bCct, INT iFrq, BYTE bFM

BYTE bFeedBack
)

/* Set LoByte of frequency */

fmWite( iOpl, OXAO + iChn, ( BYTE ) ( iFrq & OXFF ) );
/* Set 3 high frequency bits and octave */

fmWite( iOpl, 0xBO + iChn,

(BYTE) ( ( (iFrg>>8) &0x3 ) | ( bCct << 2) ) );
/* GCscillator link and nodul ator feedback */

if( OPL2Mrror[ 2 ][ 5] & 1) /* OPL3-Stereo npde */

fmWite( iOpl, 0xCO + iChn,



( BYTE)
OPL2M rror[ iOpl ][ OxCO ] & OxF1 ) | ( bFeedBack << 1) ) );
fm QuadroMode( i Opl, iChn, bFM);

el se
fmWite( iOpl, 0xCO + iChn,
( BYTE) ( ( OPL2Mrror[ iOpl ][ OxCO ] & OxFO ) |
(( bFM? 0 : 1) | ( bFeedBack << 1) ) ) );

}

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

/* fm SetCard: Set sound card paraneters */

/* ____________________________________________________________________ */

/* Input: iOpl - Number of OPL2 chip (only for OPL3!) */
/* bVibrato - TRUE: Vibrato depth = 14 / 100 of channel frequency*/
/* FALSE: Trenolo depth = 7 / 100 of channel frequency */
/* bTrenplo - TRUE: Trenolo depth = 4.8 dB */

/* FALSE: Trenol o depth = 1 dB */

/* Qutput: none */
/* ____________________________________________________________________ -k/

/* Info: Tremplo and vibrato depth can only be set for all */

/* oscillators */

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

VO D fm SetCard( INT i Opl, BYTE bVibrato, BYTE bTrenolo )

fmWiteBit( iOpl, OxBD, 6, bVibrato );
fmWiteBit( iOpl, OxBD, 7, bTremolo );

/**********************************************************************/
/* fm PlayChannel : Switch channel on and off */

| % o e e L e e e e e e e e e e e e e e e e eeeaas */



/* Input: iOpl - Nunber of OPL2 chip (only for OPL3!) */
/* i Chn - Nunmber of Channels */
/* bOn - TRUE: Switch sound on, FALSE: Switch sound off */
/* Qutput: none */

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

VO D fm Pl ayChannel ( I NT i Opl, INT i Chn, BYTE bOn )
fmWiteBit( iOpl, 0xBO + iChn, 5, bOn);

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

/* Hel per functions */

| % o o o o o e e e e e e e e e e e e e * [
i i u

/* Switch rhythm node or rhythminstrunent on and off */

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

VO D f m Pl ayHi Hat ( INT i Opl, BYTE bOn )

fmWiteBit( iOpl, OxBD, 0, bOn
INT i Opl, BYTE bOn )
fmWiteBit( iOpl, OxBD, 1, bOn
INT i Opl, BYTE bOn )

fmWiteBit( iOpl, OXBD,

VO D fm Pl ayTopCynbal (
(

VO D fm Pl aySnar eDr um% INT i Opl, BYTE bOn )
(
{

VO D fm Pl ayTomlom

VO D fm Pl ayBassDrum INT i Opl, BYTE bOn )
fmWiteBit( iOpl, 0xBD,
VO D fm Percussi onMode( | NT i Opl, BYTE bOn

{ fmWiteBit( iOpl, z)xBD, 5, bon); }

)i}
)i}
2, bon); }
fmWiteBit( iOpl, 0xBD, 3, bon); }

4 )i}

, bOn

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

/* fmPoll Time : Waits specified nunber of thousandths of a second */
**/

/* Input : IMIIi : Nunmber of thousandths to wait */



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

VO D fmPol | Time( LONG IMIIi )
{ struct timeb tb;
LONG | End, I Act;

ftime( &b );
I Act = th.tine * 1000L + tb.mllitm /* Get current time */

IEnd = I Act + IMIIi; /* Get end tine */
while( Act < IEnd ) /* Current tine < End time */
ftime( &b ); /* Convert current tinme to thousandths: */

| Act = tbh.time * 1000L + tb.millitm
}

}

[*-- OPL3 - 4 Operator Synthesis --------mmmmmmmm o */
/**********************************************************************/
/* fm QuadroOn : Toggl e stereo operation of OLP */
/** __________________________________________________________________ ~k~k/
/* Input : iOn - TRUE : Enable second OPL2 (OPL3 node) */
/* FALSE : Disable second OPL2 */
/* (Conpatibility node) */
/* Qutput : TRUE - Second OPL2 exists */
/* FALSE - No second OPL2 */
/** __________________________________________________________________ ~k~k/
/* Note: Wthin the fmWite(Bit) function the program deternines */
/* whet her the second OPL2 can be addressed */
/* or whether the Sound Bl aster card has an OPL3. */

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

INT fm QuadroOn( INT iOn )
{ /* Bit O set in register 5 : second OPL2 active */



return fmWiteBit( FM SECNDOPL2, 0x05, 0, ( BYTE )iOn );

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

/* fm Channel LR : Set/place/put channel to left and/or right output */

/** __________________________________________________________________ **/
/* Input: iOpl - Nunber of OPL2 chip (only for OPL3!) */
/* i Chn - Nunber of Channels */
/* iL - 1=0: Set channel to left output */
/* iR - 1!=0: Set channel to right output */
/** __________________________________________________________________ **/
/* Note: This function only works with an OPL3 */

/**********************************************************************/
VO D fm Channel LR( INT iQpl, INT iChn, INTiL, INTiR)
{

fmWiteBit( iOpl, OxCO + iChn, 4, ( BYTE )il );

fmWiteBit( iOpl, OxC0 + iChn, 5, ( BYTE )iR):

}

/**********************************************************************/
/* fm QuadroChannel : Set nunber of operators for a channel */
/** __________________________________________________________________ ~k~k/
/* Input: iOpl - Nunber of OPL2 chip (only for OPL3!) */
/* iCHO !'= 0 : Channel 0 of OPL has 4 operators */
/* == 0 : Channel 0 of OPL has 2 operators */
/* iCHL !'= 0 : Channel 1 of OPL has 4 operators */
/* == 0 : Channel 1 of OPL has 2 operators */
/* iCHL !'= 0 : Channel 2 of OPL has 4 operators */
/* == 0 : Channel 2 of OPL has 2 operators */

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

VO D fm QuadroChannel ( INT iOpl, INT i CHO, INT iCHL, INT iCH2 )
{



fmWiteBit( FM SECNDOPL2, Ox04, iOpl ? 3 +0: 0+ 0, (BYTE)iCHO );

fmWiteBit( FM SECNDOPL2, Ox04, iOpl ? 3 +1: 0+ 1, (BYTE)iCHL );

fmWiteBit( FM SECNDOPL2, Ox04, iOpl ? 3 +2: 0+ 2, (BYTEiCH );
}
/**********************************************************************/
/* fm QuadroMbde : Set cell linking for 4 operator */
/* channel s. */
/** __________________________________________________________________ **/
/* Input: iOpl - Nunber of OPL2 chip (only for OPL3!) */
/* iChn - Nunber of channels (0-2) */
/* i Mode - Link nmode (0-3) */
/** __________________________________________________________________ **/
/* Note: The node is distributed over the two "old" link bits */
/* of both 2 operator channels of a 4 operator */
/* channel ! */

/***************************‘k‘k‘k‘k‘k‘k*************************************/

VO D fm QuadroMode( INT i Opl, INT iChn, INT iNode )

if(ichn<3)
{
fmWiteBit( iOpl, 0xCO + iChn, 0, (BYTE)(iMde & 0x01) );
fmWiteBit( iOpl, OxCO + iChn + 3, 0, (BYTE) (i Mde & 0x02) );
}

poo
#endi f



