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OO0O0O00O vccl=veCc2=5.0vO XIN=8MHzO PLL=4 O O O f1=32MHz

/ /
/* */
/* M32C/85 Group Program Collection */
/* */
/* FILE NAME : rjjO5b0579_src.c */
/* CPU 1 M32C/85 Group */
/* FUNCTION : The sample program of the 64ch multiplex PWM output */
/* using DMAC. */
/* HISTORY  : 2004.09.15 Ver 1.00 */
/* */
/* Copyright (C) 2004. Renesas Technology Corp. */
/* Copyright (C) 2004. Renesas Solutions Corp. */
/* All right reserved. */
/* */

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

/ /

/* include file */
/****************************************/

#include "sfr32c8586.h" // Special Function Register Header File
/ /

/* Function declaration */
/****************************************/

void th0_int(void); // TBO interrupt routine

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

/* Global variable declaration */

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

// PWM chO-chl5 output data.

const unsigned short pwm0_data[8] =

{0x0101, 0x0202, 0x0404, 0x0808, 0x1010, 0x2020, 0x4040, 0x8080 };
const unsigned short pwnl_data[8] =

{0x0303, 0x0606, 0x0cOc, 0x1818, 0x3030, 0x6060, OxcOcO, 0x8181 };
const unsigned short pwnm2_data[8] =

{0x0707, 0x0ele, Oxlclc, 0x3838, 0x7070, OxeOeO, Oxclcl, 0x8383 };
const unsigned short pwnm3_data[8] =

{0x0f0f, Oxlele, 0x3c3c, 0x7878, OxfOf0, Oxelel, Oxc3c3, 0x8787 };

unsigned short th value; // TBO current value
/ /
/* #define declaration */
/ /

#define TB_INI_VALUE 3200-1 // TBO initial value
#define TB_MAX_VALUE 32000-1 // TBO maximum value
#define TB_UP_VALUE 3200 // TBO incremental value

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

/* DMAC register declaration */

/****************************************/
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unsigned short dmdO;
#pragma DMAC dmd0
unsigned short dctO;
#pragma DMAC dct0
unsigned short drc0;

#pragma DMAC drcO
void _far *dma0;
#pragma DMAC dma0
void _far *dsa0;
#pragma DMAC dsa0
void _far *dra0;

#pragma DMAC dra0

unsigned short dmdl;
#pragma DMAC dmdl
unsigned short dctl;
#pragma DMAC dctl
unsigned short drcl;

#pragma DMAC drcl
void _far *dmal;
#pragma DMAC dmal
void _far *dsal;
#pragma DMAC dsal
void _far *dral;

#pragma DMAC dral

DMDO

DCTO

DRCO

DMAO

DSAO

DRAO

DMD1

DCT1

DRC1

DMA1

DSA1

DRA1

// CPU internal registor

// DMDO(DMA mode register0)

// DCTO(DMAO transfer count register)

// DRCO(DMAQO transfer count reload register)
// DMAO(DMAO memory address register)

// DSAO(DMAO SFR address register)

// DRAO(DMAQ memory address reload register)

// DMD1(DMA mode registerl)

// DCT1(DMALl transfer count register)

// DRC1(DMALl transfer count reload register)
// DMAL(DMAL memory address register)

// DSAL(DMAl SFR address register)

// DRAL(DMA1 memory address reload register)

/
/* SFR declaration

/
*/

/

#pragma ADDRESS plcO_w
unsigned short plcO_w;

/
0026H // PLL control register 0 & 1

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

/* Main Program

*/

/

void main(void)

{
short  dmdO_tmp;
short  dmdl_tmp;
short pll_wait;

prcr = 3;
plcO_w = 0x0254;
plcO = Oxd4;

/

// DMDO register temp
// DMD1 register temp
// PLL wait counter

// PLL clock = Main clock x4.
// Start PLL.
// 1t waits until a PLL clock is stabilized.

for (pll_wait=0;pll_wait<4500;pll_wait++);

cml7 = 1;
mcd = 0x12;
prcr = 0;

// Main clock = PLL clock.
// Set main-clock no division mode.

// A setup a TBO(For DMA request cause).

thOmr = 0x00;

th_value = TB_INI_VALUE;

th0 = th_value;

// Set TBOMR register.
// <TMOD1-0> : timer mode
// <TCK1-0> : f1

// Set TBO register.
// Pulse output cycle=1ms(XIN=32MHz)
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th0ic = 6;

// A setup of DMAO.
dmdO_tmp = dmdO;
dmd0_tmp &= 0x00fc;
dmd0 = dmdO_tmp;

dmOsl

0x88;

dsa0
dma0 &pwm0_data[0];
dra0 &pwm0_data[0];
dct0 = 8;
drc0 8;

&p0;

asm(*'NOP
asm("'NOP
asm(*'NOP
asm(*'NOP
asm("'NOP
asm(*'NOP

(A AN A A
et

dmdO_tmp |= OxOf;

dmdO = dmd0_tmp;

// A setup of DMA1.
dmdO_tmp = dmdO;
dmd0_tmp &= 0x00cf;

dmd0 = dmdO_tmp;
dmisl = 0x88;

dsal = &p2;

dmal = &pwml_data[0];
dral = &pwml data[0];
dctl = 8;

drcl = 8;

asm("'NOP ");
asm("'NOP ");
asm(*'NOP ");
asm("'NOP ");
asm(*'NOP ");
asm(*'NOP ");

dmdO_tmp |= OxfO;

dmd0 = dmd0_tmp;

// (3) A setup of DMA2.
dmdl_tmp = dmdl;

// Set TBO interrupt priority level = 6.

// DMAO inhibit(DMDO)
// <MDO1-00> : DMAO inhibit
//

// Set DMOSL register.
// <DSEL4-0> : TBO
// <DRQ> : DMA requested

// Set DSAO register.

// Set DMAO register.

// Set DRAO register.

// Set DCTO register.

// Set DRCO register.

// Dummy cycle insertion

// 1t waits by 6 cycles by BCLK.

// DMAO permission(DMDO)

// <MD01-00> : repeat transfer

// <BWO> : 16bit

//  <RWO> : Memory to Fixed address

// DMAL inhibit(DMDO)
// <NMD11-10> : DMAL inhibit
//

// Set DM1SL register.
// <DSEL4-0> : TBO
// <DRQ> : DMA requested

// Set DSAL register.

// Set DMAL register.

// Set DRAL register.

// Set DCT1 register.

// Set DRC1 register.

// Dummy cycle insertion

// 1t waits by 6 cycles by BCLK.

// DMAL permission(DMDO)

// <MD11-10> : repeat transfer

//  <BW1> : lébit

// <RW1> : Memory to Fixed address

// DMA2 inhibit(DMD1)
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dmdl_tmp &= 0x00fc;

dmdl = dmdl_tmp;
asm("mov.b #088h, _dm2sl_addr');
asm("fclr 1');

asm("fset B");

asm(*'ldc # p4_addr, sb™);
asm("'ldc # pwm2_data, svp");
asm("mov.l # pwm2_data, a0");
asm("mov.w #8, r2");
asm("mov.w #8, r0");

asm("fclr B");

asm("'NOP ");

asm(*'NOP ");

asm("'NOP ");

asm(*'NOP ");

asm(*'NOP ");

asm("'NOP ");

dmdl_tmp |= OxOf;

dmdl

dmdl_tmp;

// (4) A setup of DMA3.

dmdl_tmp = dmdl;

dmdl_tmp &= 0x00cf;

dmdl = dmdl_tmp;
asm("mov.b #088h, _dm3sl_addr™);
asm("fclr 1');

asm("fset B");

asm(*'ldc # p6_addr, fb™);
asm(*'ldc # pwm3_data, vct");
asm("mov.l # pwm3_data, al");
asm("mov.w #8, r3");
asm("mov.w #8, ri");

asm("fclr B");

asm("'NOP ");

asm(*'NOP ");

asm(*'NOP ");

asm("'NOP ");

asm(*'NOP ");

asm("'NOP ");

dmdl_tmp |= OxfO;

// <MD21-20> :
//

DMA2 inhibit

// Set DM2SL register.

// <DSEL4-0> : TBO

// <DRQ> : DMA requested
// Interrupt disabled.

// Register-bankl enable

// Set DSA2(SB) regisster.

// Set DRA2(SVP) register.

// Set DMA2(AO) register.

// Set DRC2(R2) register.

// Set DCT2(RO) register.

// Register-bankl disable

// Dummy cycle insertion

// 1t waits by 6 cycles by BCLK.

// DMA2 permission(DMD1)

// <MD21-20> : repeat transfer

// <BWO> : 16bit

//  <RWO> : Memory to Fixed address

// DMA3 inhibit(DMDL)
// <NMD31-30> : DMA3 inhibit
//

// A setup of DM3SL(DRQ=1, TAl)
// <DSEL4-0> : TBO

// <DRQ> : DMA requested
// Interrupt disabled.

// Register-bankl enable

// Set DSA3(FB) register.

// Set DRA3(VCT) register.

// Set DMA3(Al) register.

// Set DRC3(R3) register.

// Set DCT3(R1) register.

// Register-bankl disable

// Dummy cycle insertion

// 1t waits by 6 cycles by BCLK.

// DMA3 permission(DMD1)
// <MD11-10> : repeat transfer

//  <BW1> : 16bit
// <RW1> : Memory to Fixed address
dmdl = dmdl_tmp;
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// A setup a Port(For PWM output).

p0 = 0;
pl = 0;
p2 = 0;
p3 = 0;
p4 =0;
p5 = 0;
p6 = 0;
p7 = 0;
pd0 = Oxff;
pdl = Oxff;
pd2 = Oxff;
pd3 = Oxff;
pd4 = Oxff;
pd5 = Oxff;
pd6é = Oxff;
pd7 = Oxff;

asm("fset i");

// PO is output
// P1 is output
// P2 is output
// P3 is output
// P4 is output
// P5 is output
// P6 is output
// P7 is output

// Interrupt enabled.

th0s = 1; // TBO start.
while(1);

}

/ /

/* TBO interrupt routine */

/ /

#pragma INTERRUPT/B tbO_int
// "/B" = Instead of saving the

registers to the stack,

// you can switch to the alternate registers.

void th0_int(void)
{

th_value += TB_UP_VALUE;

// A next timer value is calculated.

port.
port.
port.
port.
port.
port.
port.
port.

if (tb_value >= TB_MAX_VALUE) tb_value = TB_INI_VALUE;

th0 = th_value;

// Next timer value set.
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