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

M32C/85 Group Program Collection

FILE NAME : rjjO5b0578_snd.c

CPU : M32C/85 Group

FUNCTION : The sample program of the serial 1/0 continuation
transmission using DMAC.

HISTORY  : 2004.08.16 Ver 1.00

Copyright (C) 2004. Renesas Technology Corp.
Copyright (C) 2004. Renesas Solutions Corp.
All right reserved.

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

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

/*

include file */

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

#include "sfr32c8586.h"

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

/* Function declaration */

/ /

void sio_init(void); // Serial-1/0 initialize routine
void dmaO_int(void); // DMAO interrupt routine

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

/*

Global variable declaration */

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

unsigned char

// Transfer data area.

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

/*

#pragma declaration */

/

/
// CPU internal registor

unsigned short dmdO;

#pragma DMAC dmd0 DMDO // DMDO(DMA mode register0)

unsigned short dctO;

#pragma DMAC dct0 DCTO // DCTO(DMAO transfer count register)
unsigned short drc0;

// Special Function Register Header File

snd_data[8] = {0x01, 0x03, 0x07, OxOf, Ox1f, Ox3f, Ox7f, Oxff, 0x00};
unsigned char dma_flg; // Dma transmit complate flag. 1=complated.

RJJO5B0578-0101Z/Rev.1.01 2005.03
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#pragma DMAC drcO DRCO // DRCO(DMAQO transfer count reload register)

void _far *dma0;

#pragma DMAC dma0 DMAO // DMAO(DMAO memory address register)
void _far *dsa0;

#pragma DMAC dsa0 DSAO // DSAO(DMAO SFR address register)
void _far *dra0;

#pragma DMAC dra0 DRAO // DRAO(DMAQ memory address reload register)

/ /

/* Main Program */

/ /

void main(void)

{
unsigned short dmdO_tmp; // DMDO register temp
dmdO_tmp = dmdO; // (1)DMAO inhibit(DMDO)
dmd0_tmp &= 0x00fc; // <MD00-01> : DMA inhibit
dmd0 = dmdO_tmp; //
sio_init(); // Serial-1/0 initialization.
dmOsl = 0x8e; // Set DMOSL register.

// <DSEL4-0> : UARTO transmit

// <DRQ> : DMA requested
dsa0 = &uOtb; // Set DSAO register.
dma0 = &snd_data[1]; // Set DMAO register.
dra0 = &snd_data[1]; // Set DRAO register.
dct0 = 7; // Set DCTO register.
drcO =7; // Set DRCO register.

// Dummy cycle insertion
asm(*'NOP "); // 1t waits by 6 cycles by BCLK.
asm("'NOP ");
asm(*'NOP ");
asm("'NOP ");
asm("'NOP ");
asm(*'NOP ");
dmOic = 4; // Set DMAO interrupt priority-level = 4.
dmdO_tmp |= 0x09; // DMAO permission(DMDO)
dmd0 = dmd0_tmp; // <MD01-00> : single transfer

// <BWO> : 8bit

//  <RWO> : Memory to Fixed address
asm("fset i"); // Interrupt enabled
te_ulcl = 1; // UOC1 register re-setup.

//  <TE> : transmit enabled
u0tb = snd_data[0]; // First byte transmission.
while(1);

}
/ /
/* Serial-1/0 initialize routine */

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

void sio_init(void)
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uomr =

uoc0 =

ulcl =

uosmr
uosmr2
uosmr3

uOsmr4

0x01;

0x18;

0x00;

= 0x00;
= 0x00;
= 0x00;

= 0x00;

ulbrg = 127;

pd6 =
psO =

sOtic

0
0

X00;
x0a;

0;

// Set UOMR register.

// <SMOD2-0> : Clock-synchronous
// <CKDIR> : Internal-clock
// <I0POL> : No reverse

// Set UOCO register.

// <CLK1-0> : f1

// <CRS> : select CTS function

// <CRD> : CTS/RTS function disabled

//  <NCH>

// <CKPOL> : transfer data is output at falling edge
// <UFORM> : LSB first

// Set UOCL register.

// <TE> . transmit disabled

// <RE> : receive disabled

// <UOIRS> : Transmit interrupt cause = Buffer empty
// <UOLCH> : No reverse

// <UOERE> : Error signal output disable

// Set UOSMR register.
// Set UOSMR2 register.
// Set UOSMR3 register.
// <NODC> : CLKO is CMOS output
// Set UOSMR4 register.

// Set UOBRG register.
//  125000bps(XIN=32MHz)

// Set PD6 register.

// Set PSO register.

// <Select CLKO,TXDO output>

// Set UARTO transmit interrupt priority-level = 0.

/

/* DMAO interrupt routine

/
*/

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

#pragma INTERRUPT/B dmaO_int
// "/B" = Instead of saving the registers to the stack,
you can switch to the alternate registers.

//

void dmaO_int(void)

{
dma_flag = 1;
pl0 = Oxff;
pd10 = Oxff;
}

// DMA transmit complate set.
// Transmit complate display.
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6.2 DODOO0OOOOOO

pMaDOooooooooboobobobooooobooboboboboooo

DMACO O DOOOOD ioooooOo

0O DMACOD

DMAODOO=UARTOODOOOODOOOOD=16000@OOODOOOO)O

gbobooogooo

0000=00(ORBOOD0D0)-000(@O0)

O OoOoOowooOoOoo

OO00oOOo0o0ooOoOo wohOoOoODOOOOoODOOoCcTs/ARTSOOODOODODOOODOOOOO

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

/*
/* M32C/85 Group Program Collec
/*
/* FILE NAME : rjjo5b0578 rcv.c

/* CPU 1 M32C/85 Group
/* FUNCTION : The sample progr
/* reception using

/* HISTORY  : 2004.08.16 Ver 1
/*

/* Copyright (C) 2004. Renesas
/* Copyright (C) 2004. Renesas
/* All right reserved.

/*

tion

am of the serial 1/0 continuation
DMAC.
.00

Technology Corp.
Solutions Corp.

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

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

/
/* include file

/
*/

/
#include "sfr32c8586.h"

/

// Special Function Register Header File

/
/* Function declaration

/
*/

/
void sio_init(void);
void dmaO_int(void);

/
// Serial-1/0 initialize routine
// DMAO interrupt routine

/
/* Global variable declaratio

/
n */

/
unsigned short rcv_data[8];

/
// Repeat receive data area

/
/* #pragma declaration

/
*/

/

unsigned short dmdO;
#pragma DMAC dmd0 DMDO
unsigned short dctO;
#pragma DMAC dct0 DCTO
unsigned short drc0;
#pragma DMAC drcO DRCO
void _far *dma0;

/
// CPU internal registor

// DMDO(DMA mode register0)

// DCTO(DMAO transfer count register)

// DRCO(DMAQO transfer count reload register)
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#pragma DMAC dma0 DMAO

// DMAO(DMAO memory address register)

void _far *dsa0;
#pragma DMAC dsa0 DSAO // DSAO(DMAO SFR address register)
void _far *dra0;

#pragma DMAC dra0 DRAO

// DRAO(DMAO memory address reload register)

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

/* Main Program */

/ /

void main(void)

{
unsigned short dmdO_tmp; // DMDO register temp
dmdO_tmp = dmdO; // (1)DMAO inhibit(DMDO)
dmd0_tmp &= 0x00fc; // <MD00-01> : DMA inhibit
dmd0 = dmdO_tmp; //
sio_init(); // Serial-1/0 initialization.
dmOsl = 0x8f; // Set DMOSL register.

// <DSEL4-0> : UARTO receive

// <DRQ> : DMA requested
dsa0 = &uOrb; // Set DSAQ register.
dma0 = &rcv_data[0]; // Set DMAO register.
dra0 = &rcv_data[0]; // Set DRAO register.
dct0 = 8; // Set DCTO register.
drc0 = 8; // Set DRCO register.

// Dummy cycle insertion
asm(*'NOP "); // 1t waits by 6 cycles by BCLK.
asm(*'NOP ");
asm("'NOP ");
asm(*'NOP ");
asm("'NOP ");
asm("'NOP ");
dmOic = 4; // Set DMAO interrupt priority-level = 4.
dmdO_tmp |= 0x05; // DMAO permission(DMDO)
dmd0 = dmd0_tmp; // <MD01-00> : single transfer

// <BWO> : 16bit

// <RWO> : Fixed address to Memory
asm("fset i"); // Interrupt enabled
u0cl |= 0x05; // UOC1 register re-setup.

// <TE> : transmit enabled

//  <RE> : receive enabled
u0tb = 0x55; // dummy data Set for receive.
while(1);

}
/ /
/* Serial-1/0 initialize routine */

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

void sio_init(void)
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uomr = 0x09;

u0c0 = Oxlc;

uOcl = 0x20;

uOsmr = 0x00;
u0smr2 = 0x00;
uosmr3 = 0x00;
uOsmr4 = 0x00;

pd6
psO

0x00;
0x01;

sOric = 0;

}

// Set UOMR register.

<SMOD2-0> : Clock-synchronous
<CKDIR>
<I0POL>

1/
//
1/

//
1/
1/
//
1/
//
//

//
1/
1/
//
1/
//

. External-clock
: No reverse

Set UOCO register.

<CLK1-0>
<CRS>
<CRD>
<NCH>

<CKPOL>
<UFORM>

Set UOC1

<TE>
<RE>

<UORRM>
<UOLCH>
<UOERE>

: select RTS function
: CTS/RTS function disabled

. receive data is input at rising edge
: LSB first

register.
: transmit disabled
. receive disabled
: Continuous receive mode enabled
: No reverse
: Error signal output disable

// Set UOSMR register.
// Set UOSMR2 register.
// Set UOSMR3 register.
// Set UOSMR4 register.

// Set PD6 register.

// Set PSO register.

// <Select RTSO output>

// Set UARTO receive interrupt priority-level = 0.

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

/* DMAO interrupt routine

*/

/
#pragma INTERRUPT/B dmaQ_int

/

// "/B" = Instead of saving the registers to the stack,
// you can switch to the alternate registers.

void dmaO_int(void)

{
pd0 = Oxff;
pdl = Oxff;
pd2 = Oxff;
pd3 = Oxff;
pd4 = Oxff;
pd5 = Oxff;
pd6 = Oxff;
pd7 = Oxff;

p0 = rcv_data[0];
pl = rcv_data[1l];
p2 = rcv_data[2];
p3 = rcv_data[3];
p4 = rcv_data[4];
p5 = rcv_data[5];
p6 = rcv_data[6];
p7 = rcv_data[7];

1/
//
1/
1/
//
1/
//
//
1/

Receive data display.

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

an
an
an
an
an
an
an
an

output port.
output port.
output port.
output port.
output port.
output port.
output port.
output port.

RJJO5B0578-0101Z/Rev.1.01

2005.03 Page 19 of 22



RENESANS M82C/85 0 00

DMACOUODODDOOOOOOywooooo/moooon

1;

Oxff;

Oxff;

rcv_data[7];
(char)(rcv_data[7] >> 8);

prc2
pd9
pd10
p9
p10

RJJO5B0578-0101Z/Rev.1.01 2005.03 Page 20 of 22



RENESANS

M32C/85 0000

DMACOUODODDOOOOOOywooooo/moooon

gogn
goano
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