MDI.C Decenber 8, 2002

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

Mdi.c

These are the functions that provide the interface to the mdi port

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

#i ncl ude <i 08515v. h>
#i ncl ude <macros. h>
#i ncl ude "snb. h"
#i nclude "mdi . h"

#pragma i nterrupt _handl er i Txd: 11
#pragma i nterrupt _handl er i Rxd:iv_UART_RX
#pragma interrupt _handler i Tiner:iv_TI MERO_OVF

char Gat eShadow,

typedef struct {
volatile int head;
volatile int tail;
volatile int nchar;
volatile int size;
} 1 ODESC;

volatile | ODESC txdesc;
char txbuff[32];
volatile | ODESC rxdesc
char rxbuff[32];

void InitUart(int baud)
{
int i;

UCR | = 0x18; /* enable uart rec and xnmit */

UBRR = baud;
t xdesc.head = 0; /* initialize transnt descriptor */
t xdesc.tail = 0;

t xdesc. nchar = O;

t xdesc. size = 32
rxdesc.head = 0; /* initialize receiever descriptor */
rxdesc.tail = 0;
rxdesc.size = 32

rxdesc. nchar = 0;
for (1=0;i<32;++i)

txbuff[i]
rxbuff[i]
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}
voi d Di sabl e(void) /* disable interrupts */
{
SREG &= ~0x80;
}
voi d Enabl e(void) /* enable interrupts */
{
SREG | = 0x80
}
void Enabl eRxl RQ(voi d)
{
/**************************
** Enabl e Receiver interrupts
**************************/
UCR | = 0x80;
}
void Di sabl eRxl RQ(void)
{
/**************************
** Di sable Receirver interrupts
**************************/
UCR &= ~0x80;
}
void Enabl eTxl RQ(voi d)
{
UCR | = 0x20; /* enable transnmit data register enpty interrupt */
}
void Di sabl eTxl RQ(void)
{
UCR &= ~0x20; /* disable transnmit data register enpty interrupt */
}
void i Rxd(void)
{

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

** | nterrupt handler for

** Receive Interrupts

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

char ¢ = UDR, /* read data fromreceive data reg */

i f (rxdesc. nchar < rxdesc. si ze) /* is there space to put char?  */

rxbuf f [ rxdesc. head++] = c; /* put character into buffer */
i f (rxdesc. head == rxdesc. size) rxdesc.head = 0; /* wap head pointer */
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rxdesc. nchar ++; /* increment character count */
} [/* otherwise, just drop character */
}
void i Txd(void) /* interrupt handler for uart */
{
char c;
c = (char)txbuff[txdesc.tail ++]; /* get character frombuffer */
- -t xdesc. nchar; /* one | ess character to send */
i f (txdesc. nchar == 0) /[* is xmt buffer enpty?  */

Di sabl eTxl RQ) ; /* stop transmitting data */
if(txdesc.tail == txdesc.size) txdesc.tail = 0; /* wap tail pointer */
UDR = c;

}
int GetC(void)
{
/*********************************
** Get a character fromthe UART
** 1f there is no character, wait
*********************************/
int c;
whil e (rxdesc.nchar == 0); /* wait for character to apear in buffer */
Di sabl e(); /* disable interrupts */
c = (int)rxbuff[rxdesc.tail ++]; /* get character frombuffer */
if(rxdesc.tail == rxdesc.size) rxdesc.tail = 0; /* wap tail pointer */
rxdesc. nchar--; /* decrement nunber of chars in buffer */
Enabl e() ;
return c; /* return fetched character */
}
void PutC(int i)
{
whi |l e (t xdesc. nchar == txdesc.size); /* pend on buffer full */
Disable(); /* Disable interrupts */
t xbuf f [t xdesc. head++] = (char)i; /* put data into buffer */
i f (txdesc. head == txdesc. size) txdesc.head = 0; /* wap head pointer */
i f (txdesc. nchar == 0) /* first char in buff? */
Enabl eTxl RQY) ; /* start transnit interrupt  */
t xdesc. nchar ++;
Enabl e(); /* enable interrupts */
}
R LT T

/]l Timer STuff...
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unsi gned char Counter;
unsi gned char CRV

void i Timer(void)

L T
/ltimer interrupt handl er
L T
TCNTO = ~31;
if(--Counter == 0)
{
Gat eShadow ~= 0x02;
LED PORT = ~CGat eShadow,
GATE_PORT = Gat eShadow,
Counter = CRV,
}

}

voi d Enabl eTi nerlrq(void)

TIMSK | = 0x02; //enable timer interrupt
}

void DisableTimerlrqg(void)

TI MSK &= ~0x02; //disable timer interrupt

}
void InitTimer(void)
{
TCCRO = 5; //systemclock divided by 1024
TCNTO = ~31;
Counter = 31;
CRV = 31,
}
void Del ay()
{
unsi gned char a, b;
for (a = 1; a; at+)
for (b = 1; b; b++);
}

enum {1 DLE, NOTEO, NOTE1};

#def i ne SYSEX oxf O
#def i ne SYSCOVUNDEF Ooxf 1

Decenber
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#defi ne SYSCOVSONGPOS  Oxf 2
#defi ne SYSCOVSONGSEL  Oxf 3
#defi ne SYSCOMUNDEF1 Oxf 4
#defi ne SYSCOMUNDEF2 O0Oxf5
#defi ne SYSCOMTUNEREQ  Oxf 6
#defi ne SYSEXEND Oxf 7
#defi ne SYSRTCLOCK Oxf 8
#defi ne SYSRTUNDEF Oxf9
#defi ne SYSRTSTART Oxfa
#defi ne SYSRTCONTI NUE  Oxfb
#defi ne SYSRTSTOP Oxfc
#defi ne SYSRTUNDEF1 Oxfd
#defi ne SYSRTACTI VESEN Oxfe
#defi ne SYSRTRESET Oxf f
#defi ne NOTEON 0x90
#defi ne NOTEOFF  0x80
#def i ne NOTEPRES O0xa0 /I note pressure
#def i ne CHANPRES 0xhO // channel pressure
#def i ne CONTROL 0xdO //control change
#defi ne WHEEL 0xeO // pitch wheel change
#defi ne PATCH 0xcO / / pat ch change
#define M DI _CLOCK  0x80
#define M DI _START  0x40
#define M DI _RESET  0x20
#defi ne M DI _GATE 0x01
mai n()
int currentnote, nextnote;
char c;
char cnd;
char chan;
char state;
int v,
InitSPI(); /* initialize the SPI port */
InitTiner(); /linitialize real clock tiner

I nitUart(BAUD M DI);

Enabl eRxI RQ(); /* enable receive interrupt */

Enabl eTinerlrq();

Gat eShadow = 0;

GATE_PORT = GateShadow, /* set all outputs to zero */
LED PORT = ~CGat eShadow,

Enabl e() ; /* enable global interrupts */

whi | e (1)
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c = CGet();

Decenber

if(c & 0x080) //is it a conmand?

if(c < OxOf0)
{

/I process this stuff,

di spose of everything el se

cnmd = (char)(c & Oxf0);
chan = (char)(c & 0OxO0f);

if (cmd == NOTEON)
state = NOTEQ;
}

el se

switch(c)

8, 2002

case SYSEX:
br eak ;

case SYSCOMUNDEF:
br eak ;

case SYSCOVSONGPCS:
br eak ;

case SYSCOMSONGSEL.:
br eak ;

case SYSCOVIUNDEF1:
br eak ;

case SYSCOVIUNDEF2:
br eak ;

case SYSCOMIUNEREQ
br eak ;

case SYSEXEND:
br eak ;

case SYSRTCLOCK
Di sabl e();
Gat eShadow ~= M DI _CLOCK;
GATE_PORT = Gat eShadow,
LED PORT = ~CGat eShadow,
Enabl e() ;
br eak ;

case SYSRTUNDEF:
br eak ;

case SYSRTSTART:
Di sabl e();
Gat eShadow | = M DI _START;
Gat eShadow &= ~M DI _RESET;
GATE_PORT = Gat eShadow,
LED PORT = ~CGat eShadow,
Enabl e() ;
br eak ;

/* toggle these bits */
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case SYSRTCONTI NUE:
br eak ;

case SYSRTSTOP:
Di sabl e();
Gat eShadow &= ~M DI _START;
GATE_PORT = Gat eShadow,
LED PORT = ~CGat eShadow,
Enabl e() ;
break ;

case SYSRTUNDEFL1:
break ;

case SYSRTACTI VESEN:
break ;

case SYSRTRESET:
Di sabl e();
Gat eShadow &= ~M DI _START;
Gat eShadow | = M DI _RESET;
GATE_PORT = Gat eShadow,
LED PORT = ~CGat eShadow,
Enabl e() ;
br eak ;

/1end of swich(c)

/1end of if(c < 0xf0)

if(c & 0x080)

swi t ch (cnd)

case NOTEOFF:

switch(state)
{
case NOTEO:
nextnote = (int)c << 5;
state = NOTEL,
br eak ;
case NOTE1:
i f (nextnote == currentnote)
{
Di sabl e();
Gat eShadow &= ~M DI _GATE;
GATE_PORT = Gat eShadow,
LED PORT = ~CGat eShadow,
Enabl e() ;
}
state = NOTEO;
break ;

}

br eak ;
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case NOTEON:
switch(state)

case NOTEO:
nextnote = (int)c << 5;
state = NOTEL,
br eak ;
case NOTEL:
Di sabl e();
if(c > 0)
{
currentnote = nextnote;
SendDat a( current note, 0);
i f (Gat eShadow & M DI _GATE) //is gate already set?

Gat eShadow & ~M DI _GATE; //retrigger gate
GATE_PORT = Gat eShadow,
LED PORT = ~CGat eShadow,

}
Gat eShadow | = M DI _GATE;
}

el se
if (currentnote == nextnote)

Gat eShadow &= ~M DI _GATE;
}

}
GATE_PORT = Gat eShadow,
LED PORT = ~Gat eShadow;

Enabl e() ;
state = NOTEQ;
br eak ;
defaul t :
br eak ;
}
br eak ;

case NOTEPRES. //note pressure
switch(state)

case NOTEO:
state = NOTEL;
break ;
case NOTEL:
state = NOTEQ;
br eak ;
}
br eak ;
case CHANPRES: // channel pressure
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br eak ;
case CONTROL: //control change
switch(state)
case NOTEO:
state = NOTEL;
br eak ;
case NOTELl:
state = NOTEQO;
break ;
}
break ;
case WHEEL.: /'l pitch wheel change
switch(state)
case NOTEO:
v = ((int)c);
state = NOTEZL;
br eak ;
case NOTELl:
v | = ((int)c)<<7;
v >>= 2: [[12 bits;
/1 v ~= 0x0800;

SendDat a(v, 1) ;
state = NOTEO;
br eak ;
}
br eak ;
case PATCH: /I pat ch change
state = NOTEO;
br eak ;
} [//end of switch(cnd)
} [//end of if(c & 0x080)

} //end of while(1l) |oop
return O;

Decenber

8, 2002

Page 9



M DI . H Decenber 8, 2002 Page 1

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

Mdi.H
This is the header file for the M D driver interface

Open(voi d) initializes mdi port

Cet C(voi d) gets character frommdi buffer

PutC(int c) puts a character to mdi buffer

Statusl n(voi d) gets nunber of chars in buffer

St at usQut (voi d) gets nunber of chars left to transmt

This code is copyright(c) 2002 by Ji m Patchel |
However, anyone is free to use this as they see fit, as |ong
as this text remains in the source code

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

#ifndef MD __ H
#define MDl __ H

extern void InitUart(int baud); /* initialize UART */

extern void Disable(void); /* disable interrupts */

extern void Enabl e(void); /* enable interrupts */

extern void Enabl eRxl RQ(void); /* enable reciever interrupt */
extern void DisableRxIRQvoid); /* disable reciever interrupt */
extern void Enabl eTxl RQ(void); /* enable transmitter interrupt */
extern void DisableTxl RQQvoid); /* disable transmitter interrupt */
extern int GetC(void); /* get character frommdi port in */
extern void PutC(int i); /* send character to mdi port out */

#endi f
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/*******************************************************************************
* %

** snb. h

* %
** This is the header file for the Synth Mddul e Board AVR controll er
* %

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

#i fndef SMB__H
#define SMB__H

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

** hardware defines

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

#def i ne GATE_PORT
#defi ne LED PORT
#defi ne | N PORT
#defi ne DACO_LOAD
#defi ne DACL_LOAD

(*(( tile char *)0xc000))
(*(( til
(*(( til
(*(( til
(*(( til
#defi ne DAC2_LOAD (*((vol ati
(*(( til
(*(( til
(*(( til
(*(( til
(*(( til

char *)0xc400))
char *)0xc400))
char *)0xa000))
char *)0xa400))
char *)0xa800))
char *)0xac00))
char *)0xb000))
char *)0xb400))
char *)0xb800))
char *)0xbc00))

#def i ne DAC3_LQAD
#defi ne DAC4_LQOAD
#def i ne DAC5_LQAD
#def i ne DAC6_LOAD
#def i ne DAC7_LOAD

ODDDD®DD®DDDD

#def i ne BAUD 9600 51
#define BAUD M DI 15

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

** Defines for SPlI Port

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

#define SPI_SPCR SPIE 0x80 /* interrupt enable */

#defi ne SPI _SPCR SPE 0x40 /* SPI port enable */
#define SPI_SPCR DORD LSB 0x20 /* SPI Data O der */
#define SPI_SPCR_MSTR 0x10 /* SPl Master */

#def i ne SPI _SPCR_CPOL 0x08 /* clock polarity */
#defi ne SPI _SPCR CPHA  0x04 /* cl ock phase */
#defi ne SPI _SPCR RATE1 0x02 /* clock rate */

#defi ne SPI _SPCR RATEO 0x01 /* clock rate */

#define SPI_SPSR SPIF  0x80 /* Interrupt Flag */
#def i ne SPI _SPSR WCOL 0x40 /* wite colision flag */

/* SPI Port access functions */

extern void InitSPl(void);
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extern int PortFull (void);
extern void SendData(int d,int port);

#endi f
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/~k*****************************************************************************
* %

** These are the routines for talking to the SPI port

* %

** The SPI port will output a 16 bit integer to the DAC

** |t will then latch the data into the appropriate DAC register

* %

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

#i ncl ude <i 08515v. h>
#i ncl ude <macros. h>
#i ncl ude "snb. h"

/*******************************************************************************
* %

** This routine initializes the SPI port and gets it ready for use

* %

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

void InitSPl(void)

DDRB | = Oxb0; /* set SS pin to output */
SPCR = SPI _SPCR _SPE | SPI_SPCR _CPHA | SPI_SPCR_MSTR, /* enable SPI port */
MCUCR | = 0x80; /* enable external nmenory */

}

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

** Wait for data to exit from SPI port
** Returns true while data is still transmting

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

int PortFull (void)
{
char a;
int retval =0;
a = SPSR
if(a & Ox80) retval = 1;
return retval

}

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

This routine sends data d to DAC port port
*******************************************************************************/
static const int DacLUT[8] = {

0xa000,

0xa400,

0xa800,

Oxac00,

0xb000,

0xb400,

0xb800,
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Oxbc00
3
void SendData(int d,int port)
{
uni on {
int v;
char b[2];
}convert;

convert.v = d;

SPDR = convert.b[1]; /* get MSB of data */

while(!PortFull()); /* wait for data to be transmitted */
SPDR = convert. b[0]; /* get LSB of data */
while(!PortFull()); /* wait for data to be transmitted */
*((volatile char *)DacLUT[port]) = 0; //dumy wite to |oad DAC */
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