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3.0
M32C/80, M16C/80, M16C/70 C M3T-NC308WA  ASM
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DMAO M16C/80 DMA
(1) DMA 0(DMDO)
DMAO 00" (DMA )
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DMA
BWO 0
RWO 0
MD10/11 1
BW1 1
Rw1 1
(2) DMAO (DMOSL)
DMA DMA ()
DMA "1 ( )
b7 b0
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L1 rrr
DSELO 4 DMA
DSR DMA
-
DRQ DMA
DMA
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(3) DMAOSFR (DSAO0)
b23 b0
|
L—— SFR
(4) DMAO (DRAD)
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| L |
(5) DMAO (DMAO)
h23 b0
|
(6) DMAO (DRCO)
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| |
(7) DMAO (DCTO)
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6n n DMA
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M16C/80

DMA (ASM )
6.0
ASM DMAO DMA4 DMA " A1" 16M
8

Vshhhhhhhhhhhhhhhhhhhhhhbhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhkkkikkikikik
/* FILE NAME : rjjO5b0111_src.c */
/* Ver : 1.00 */
/* CPU 1 M16C/80 */
/* FUNCTION : The DMA setting procedure in the C language. */
/* ___________________________________________________________________ */
/* Copyright(C)2003, Renesas Technology Corp. */
/* Copyright(C)2003, Renesas Solutions Corp. */
/* All rights reserved. */

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

/* include file */

[RFFFII IR T A RT I AT I FITIFIIIAIIIFIIKFFIIK [

#include "sfr80144.h" // Special Function Register Header File

Y e}

/* Function declaration */
/ /
void tal_init(void);
void dma0_int(void);
void dmal_int(void);
void dma2_int(void);
void dma3_int(void);

/ /

/* Global variable declaration */

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

//DMAO output data.

static char dataO[] = {0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07,
0x08,0x09,0x0a,0x0b,0x0c,0x0d, 0x0e ,0x0f} ;

//DMAL output data.

static char datal[] = {0x10,0x11,0x12,0x13,0x14,0x15,0x16,0x17,
0x18,0x19,0x1a,0x1b,0x1c,0x1d,0x1e,0x1f};

//DMA2 output data.

static char data2[] = {0x20,0x21,0x22,0x23,0x24,0x25,0x26,0x27,
0x28,0x29,0x2a,0x2b,0x2c,0x2d,0x2e,0x2f} ;

//DMA3 output data.

static char data3[] = {0x30,0x31,0x32,0x33,0x34,0x35,0x36,0x37,
0x38,0x39,0x3a,0x3b,0x3c,0x3d,0x3e,0x3f};

//DMDi register temporally.

short dmd_tmp;

/ /
/* main function */
/ /
void main(void)

{
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M16C/80
DMA (ASM

pd0 = Oxff; // PO

pdl = Oxff; // P1
pd2 = Oxff; // P2
pd3 = Oxff; // P3
pd6 = Oxff; // P6
pd8 = Ox1f; // P8
p0 = 0; // PO
pl = 0; // P1
p2 = 0; // P2
p3 = 0; // P3
p6 = 0; // P6
p8 = 0; // P8

tal_initQ);

is
is
is
is
is

an
an
an
an
an

output port.(for dma0 output)
output port.(for dmal output)
output port.(for dma2 output)
output port.(for dma3 output)
output port.

0-P8_4 are an output port.
initialize output
initialize output
initialize output
initialize output
initialize output
initialize output

// Timer-Al initialize(for DMA transmission trigger)

// (1) A setup of DMAO.

asm(*'ldc #000h, dmd0™); // (1-1) DMAO,1 disable(DMDO)

asm("'mov.b #084h, _dmoOsl_addr'); // (1-2) A setup of DMOSL(DRQ=1, TAl1)

asm("'ldc #_p0_addr, dsa0"); // (1-3) A setup of DSAO(DMAO SFR address register)

asm(*'ldc # data0, dra0"); // (1-4) A setup of DRAO(DMAO memory address reload register)
asm("'ldc #_data0, dma0™); // (1-5) A setup of DMAO(DMAO memory address register)
asm("'ldc #16, drc0™); // (1-6) A setup of DRCO(DMAO transfer count reload register)
asm(*'ldc #16, dct0™); // (1-7) A setup of DCTO(DMAO transfer count register)

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

S ASAS ARG A RS IS AN AS RS S AS RS RASENSE RS A A AN N A
i i i

dmOic = 0x5;

asm("'stc dmdo,

asm("or.b  #00bh,

// (1-8) Dummy cycle insertion
// 8 * 6n (n = other used DMA number)

// (1-9) A set of DMOIC(DMAO interrupt control register)

_dmd_tmp™); // dmd0 is stored to _dmd_tmp
//  (_dmd_tmp is automatic data for dmdi register temporally).

_dmd_tmp™);

RJJO05B0111-0100Z
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M16C/80
DMA (ASM

asm(*'ldc _dmd_tmp, dmd0");

// (2) A setup of DMA1.

asm(*'stc dmdo, _dmd_tmp™);
asm(and.b #00fh, _dmd_tmp™);
asm(*'ldc _dmd_tmp, dmd0");
asm("mov.b #084h, _dmlsl_addr');

asm("'ldc # pl_addr, dsal™);
asm(*'ldc # datal, dral");
asm(*'ldc # datal, dmal");
asm(*'ldc #16, drcl™);
asm(*'ldc #16, dctl™);

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

(S A S A ARG AS RS A A RS ARSI RS SIS A A A RS AN N )
i

dmlic = 0x5;
asm("'stc dmdo, _dmd_tmp™);

asm(or.b  #0bOh, _dmd_tmp™);
asm(*'ldc _dmd_tmp, dmd0™);

// (3) A setup of DMA2.

asm(*'ldc #000h, dmd1™);
asm("'mov.b #084h, _dm2sl_addr™);
asm("fclr  1");

asm("fset B");

asm(*'ldc # p2_addr, sb™);

asm(*'ldc # data2, svp");

// (1-10)DMAQO permission(DMDO)
// Repeat transfer(memory -> fixed address)

// dmd0 is stored to _dmd_tmp

//  (_dmd_tmp is automatic data for dmdi register temporally).

// (2-1) DMA1 disable(DMDO)

// (2-2) A setup of DMISL(DRQ=1, TA1)

// (2-3) A setup of DSAL(DMAO SFR address register)

// (2-4) A setup of DRAL(DMAO memory address reload register)
// (2-5) A setup of DMAL(DMAO memory address register)

// (2-6) A setup of DRC1(DMAO transfer count reload register)
// (2-7) A setup of DCT1(DMAO transfer count register)

// (2-8) Dummy cycle insertion

// 8 * 6n (n = other used DMA number)

// (2-9) A set of DM1IC(DMAL interrupt control register)

// dmd0 is stored to _dmd_tmp

//  (_dmd_tmp is automatic data for dmdi register temporally).

// (2-10)DMA1 permission(DMDO)
// Repeat transfer(memory -> fixed address)

// (3-1) DMA2,3 disable(DMD1)

// (3-2) A setup of DM2SL(DRQ=1, TA1)

// (3-3) Interrupt disabled.

// (3-4) Register-bankl enable

// (3-5) A setup of DSA2(DMA2 SFR address register)

// (3-6) A setup of DRA2(DMA2 memory address reload register)

RJJ05B0111-0100Z leN ESANAS
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M16C/80
DMA (ASM )

asm("'mov. 1
asm(*'mov.w
asm(*'mov.w
asm(*fclr

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

dm2ic = 0x5;
asm("'stc

asm(*'or.b
asm(*'ldc

// (4) A setup of DMA3.

asm(*'stc

asm(*'and.b
asm("'ldc

asm(*'mov.b
asm("fclr
asm("fset
asm(*'ldc

asm(*'ldc

asm("'mov. 1
asm(''mov.w
asm(''mov.w
asm(""fclr

asm(*"NOP
asm(*'NOP

# data2,
#16,
#16,
B");

S ASAS A RS A A S ARSI A IS RS A RS A AS RS A RS S RS A N A
i Py i

dmd1,

#00bh,
_dmd_tmp,

dmd1,

#00fh,
_dmd_tmp,
#084h,
1");

B);

# p3_addr
# data3,
# data3,
#16,

#16,

B");

";
";

a0");

r2");
r0);

_dmd_tmp™);

_dmd_tmp™);
dmd1™);

_dmd_tmp™);

_dmd_tmp™);
dmd1™);
_dm3sl_addr™);

, To™);
vct');
al");

r3");
r1);

// (3-7) A setup of DMA2(DMA2 memory address register)

// (3-8) A setup of DRC2(DMA2 transfer count reload register)
// (3-9) A setup of DCT2(DMA2 transfer count register)

// (3-10)Register-bankl disable

// (3-11)Dummy cycle insertion

// 8 * 6n (n = other used DMA number)

// (3-11)A set of DM2IC(DMA2 interrupt control register)

// dmdl is stored to _dmd_tmp
//  (_dmd_tmp is automatic data for dmdi register temporally).

// (3-12)DMA2 permission(DMD1)
// Repeat transfer(memory -> fixed address)

// dmdl is stored to _dmd_tmp
//  (_dmd_tmp is automatic data for dmdi register temporally).

// (4-1) DMA3 disable(DMD1)

// (4-2) A setup of DM3SL(DRQ=1, TA1)

// (4-3) Interrupt disabled.

// (4-4) Register-bankl enable

// (4-5) A setup of DSA3(DMA3 SFR address register)

// (4-6) A setup of DRA3(DMA3 memory address reload register)
// (4-7) A setup of DMA3(DMA3 memory address register)

// (4-8) A setup of DRC3(DMA3 transfer count reload register)
// (4-9) A setup of DCT3(DMA3 transfer count register)

// (4-10)Register-bankl disable

// (4-10)Dummy cycle insertion

// 8 * 6n (n = other used DMA number)
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DMA

M16C/80
(ASM

(S ARG A ESES A IS A A RS A A RS ARSI ES RS S A A A
i iint

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

dm3ic = 0x5; // (4-11)A set of DM3IC(DMA3 interrupt control register)

asm("stc  dmd1, _dmd_tmp™);  // dmdl is stored to _dmd_tmp

//  (_dmd_tmp is automatic data for dmdi register temporally).

asm(or.b  #0bOh, _dmd_tmp™);
asm(*'ldc _dmd_tmp, dmdl"™); // (4-12)DMA3 permission(DMD1)
// Repeat transfer(memory -> fixed address)

// (5) Interruption permission.
asm(“"fset 1 ");

// (6) Operation of the circumference function of a DMA demand factor is permitted.

tals = 1;

while(l)

{

p8_1 =1; // test end...

}
}
Y felsiaisshhiniaisisidsishainisisisisssiiainieisisidssisiiieisieiaie’/
/* Timer-Al initialization */
Y felsiaissisiniaisisidsisiiainisiaisisssisisiniaisiaidssisisiisiaiaiae’/
void tal_init(void)
{

talmr = 0x80; // Timer-mode(f32)

tal = Ox8fff; // Timer value setup

RJJ05B0111-0100Z leN ESANAS

10/12



M16C/80
DMA (ASM )

}
/ /
/* DMAO interrupt routine */

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

//#pragma INTERRUPT/B dmaQ_int
#pragma INTERRUPT dmaQ_int //Please
void dma0_int(void)

{
p6_0 = 1p6_0;
}
Y felsiaisshiiniaisisidsishinisisisisssiiaiieisisidssisiiiisieiaie’/
/* DMAL interrupt routine */

R ook

//#pragma INTERRUPT/B dmal_int
#pragma INTERRUPT dmal_int //Please
void dmal_int(void)

{

p6_1 = 1p6_1;
}

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

/* DMA2 interrupt routine */
Y fsiskeisisisieisisiisisinisiaisisiaisiaisisiaiaiaisiniaisisiaiaisisiaiaiaiainie’ 4
//#pragma INTERRUPT/B dma2_int
#pragma INTERRUPT dma2_int //Please
void dma2_int(void)

{
p6_2 = 1p6_2;
}
Y felsiaisshiiniaisisidsishainisisisisdsisiainieisiaidssisiiieisieiaie’/
/* DMA3 interrupt routine */

Y ey

//#pragma INTERRUPT/B  dma3_int
#pragma INTERRUPT dma3_int //Please
void dma3_int(void)
{

p6_3 = 1p6_3;
}

do not use a "/B" option, when you use DMA2 and DMA3.

do not use a "/B" option, when you use DMA2 and DMA3.

do not use a "/B" option, when you use DMA2 and DMA3.

do not use a "/B" option, when you use DMA2 and DMA3.
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