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016000 CSIOO

oooobooboboboobooboobon
csioofigoooogooooopooogooon

Start_CSIO16

gpogoo
016000 CSIoO

Omit.CsSiote0oOooccsiIo0difdfnnononoo
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ooo _dai_start
0d API
0000000 0oo000ooo00ooo0ooDoooooo calDoOoOd
00d0oooo00ooDoOoO0oooogooDooooooo
od *buf0 « OO OO0 (0h)
buft « OOOOODOOOODOOO
O00buf0O0OO0O00D0O0000DO0OO00ODOO
void _dai_start( unsigned short far *bufO,
unsigned short far *buf1,
od : !
unsigned short size,
unsigned short zero_cnt )
*buf0 | |000000000000000000000000d
*bufi | |000000000000000000000000d
size | O000ooOoO0=buf10000D0OOO0ODOO
(worbOOOoOodooooOoQg)
oon zero_cnt goooooooooooOooooooooooooobooag
gogoocsiod0nooO1+4n0O((n=1,2,.) 0000000
| (1e0dO0 cCsSio00dO2nO(n=1,2,...) 0000000
Oooooooooooo LROOOOCOOODOOOODODOOOg 60
oooooo
ood od
Init_SCLK; 0 00O
Start_LRCK; 000D
Hooo Start_CSIO80 Start_CSIO16;0 0 0 O
Start_DMAQO Start_ DMA1;0 00 0O
00 OO0 zerocntOOODOOOOOOOoOOO
*buf0 00 0000@OO)DO*buf1 00000000000000000000000000000

44.1kHz
Lch Lch

Reh Reh
LRCK c c

0000 Ooooo

SDI 8bits 8bits sbits | 8bits | 8bits | 8bits 8bits | 8bits | 8bits | 8bits |

go0o00i00000|00b000 00000 00000 00000 (00000 00000 00000 ooo00
DMAO OO O O O O O oo oo oo oo

g ~
ooooa ooooa
O O

— 000000000 4n+l o
buf0 A+4n=500) bufl
oooo _ goooao

SD1 16bits 16bits [ 16bits 16bits | 16bits |

ooooo oooo

~~ ~
gooooa ooooa ooooa ooooa ooooa
DMAO OO u] u] O 2

000000000 2n

*huf0 (2n=200) *puf1
gooo R gooo

O e000D0O0O0OODODOLROODOOO

A
v
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ooono
(1) OooDooooooOooooooooooooo
oo ooOoOoooo
*bufO DMAOOOOOOOOOOOOOOOO
*bufi DMAOOOOOODOOOOOOOODODDOOOOO
size DMAOOOOOOOOOOOO
zero_cnt DMAOOOOOOOO

(2) DO eDO00OUODOOOOOODOODMAODOOOOOODOODOOODOODODOOOOHDODO
0oo0oboooo bMAOOOOOODOOOOODODOOOoOO
(3 O0O0U0DODUOU0DOOOUOODOOOO calODOOO
()oOoOoOODOOoDbOoUOOoOUdODO*pufoOOOzeroentOOOODOOOOODOOODOODODOODOODO
() OoOUODLObOOODOOobOOoUOO DVMADOOOOUODOOO*uODOODOOO size0000OD0OO
gobO0o0O0o0oO0obOo0oOoUobDOobOOoU0oOoOobOOobOOooDOoDOOOOODOOCOODODO
obooooooo

000 _dai_stop
00d API
O000000dU0ooooooooouoooogoooogg
Od O00o0ooodoooVFOOODODOOODMAOODOOOOCSIOOOODOOOOOO
OSCLK,LRCKOOOOOoOdnO
00 void _dai_stop( void )
0ooog 00
ood oo
oooo oo
(1) DMAOOODOODOOOODMAOOOOODOOODOOOOODOOODOODMAODOOO
00 0000000000
(2) booOooooOocsSIOO00000000000000000000000000000
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0o0o _cnv_endian
0d API
00 C2000MWORD)DOODOOOOOOOOOOOOOO
gg8ioocsiooioooooonooooooogog
void _cnv_endian( unsigned char far *ram_buff, unsigned short Bsize )
oo #pragma PARAMETER _cnv_endian(A0O, R1)
ooo *ram_buff /O |0 0000000000000 00000000000on
Bsize | |00000000000000000000000
oood oo
oooo OO
(1) BsizeDODOOOOODOOODOOOODOO
oad (2) Bsize OO O20(FFFFh-1) DD OO0ODOODO
(3) BsizeD 00D OODOOOODOOO
(1) M32C/s00 000000 0DDOO000NDDO0OOODOUODOOUDOO0ODODDODODOOOoOOOn
gobodbobodtsUbobboobU0bbOo0obU00obDbOoobUo0obDbOoobbOoOoO
oad gooooo
(2) OO0D0DO0OO0DO0DO0ODODOO0ODOO0OOLeh,Reh(32000=4000)0000000000000O0O
goooooooooooooooooonoogn
00O Init_SCLK
0od oooo
00 OSCLK(TA2)D OO OOODOOoOoooon
DO0ooogoTA200000000000
0od void Init_SCLK( void )
ood 00
oood oo
oooo oo
0o (1) TA200 0000000000000 D000O0O00O000
000 Start_LRCK
0d ooono
OLRCK(TA) U O OOOoOoOooooooo
00 000000 TASOODODOOUOODOTASOOODOODOUOOODOOOO
(LRCKO SCLKOOOOOOOoDoDoOOoOoOoooosSCLkOOoOoooooo LRCKO
oooooog)
00 void Start_LRCK( void )
ood 00
ood OO
oooo oo
0o (1) TASODOODOOOOO0OO0O0DO00D000O000000
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oono Init_CSIO8
oo gpoooosonoocsioononod
OUART3O 80000000 DOOO0OO00O0O0DOOOOO0OoooOOO
oo oooooODoO0o sSCLkooooooooooono
0o0o0oooOo0000o0ooooooon
00 void Init_CSIO8( void )
ooo oad
oodod oo
ooono oad
(1) sgOOo cCcSiIO0D0U0N0D0UONDoDOUDOoO0 CLKIDOODOOoD’ oo™ oooooooon
oo 000 CLKiDDODOOoOoDO’0Ooo0noooooon
ooo Start_DMAO
0ad ooooo8OoOdOd csiooonon
gsOoOoocCcSiooodd DMACOOO DMAOCO OO OODOO
oad JOoodo0 CalODOoDoOosOooo cSionnooooooooooooooon
DMAOOOOOOOOOOOOOOoOOoO0Od
void Start_ DMAOQ( unsigned short far *bufO0,
unsigned short far *buf1,
oad . !
unsigned shrot size,
unsigned short zero_cnt)
*bufO | |OD0000o0000000000000 00000000
000 *bufi | | 000010000000 0000010000000
size | |0000o0oooOo(WORDODO)
zero_cnt | ooodooooooodao
oodod oo
ooono oad
(1) DMAOD OO DOOOO 7000000000
00 (2) DODODDODOODDOO _dai_start 0O0OO0DOOODO
(3) DMAOOOODOOD 0OODMAOD DMA1OOODOODO0ODDOOOODDOOOOOODOOODOO
DMAOOODOODOOOOO(MMAIDOOOOODODOOONO)
ooo Start_CSIO8
oo gpoooosonoocsioononod
0o Omit.CSlIos OO cSionnoonoooooood
o0 void Start_CSIO8( void )
odod 0od
ooo oad
ooono oo
oo
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oono Init_CSIO16
oo goooo1e000 cSiIoOnOdn
O 0oooooooo /o pooooo 30 16000000 DOOO0OO0O00OODODOOOO0OODODODOO
oo oooooODoO0o sSCLkooooooooooono
0o0o0oooOo0000o0ooooooon
00 void Init_CSIO16( void )
ooo oad
oodod oo
ooono oad
(1) OO0000OO0O0D0O0ODOooOO0 /O ooiio3 0 000000 DoO0 00000 ooDoDoooooon
oo 0000000000 o0ooo0o@uoooooooooooooooooon)
ooo Start_ DMAT1
0ad ooodoOoi16e000 cSioOO0O0OO
g160 00 CSiOOO0O0O DMACOOO DMA1OOOOOGOO
oad Jo0o0O CalODOoOoO1e00dno CcSIOOO0O0OOoOoooOoOoOoOoooooOog
DMAOOOOOOOOOOOOOoOOoOOoOoOd
void Start_DMA1( unsigned short far *bufO0,
unsigned short far *buf1,
oad . !
unsigned shrot size,
unsigned short zero_cnt)
*bufO | |OD0000o0000000000000 00000000
000 *bufi | | 000010000000 0000010000000
size | |0000o0oooOo(WORDODO)
zero_cnt | ooodooooooodao
oodod oo
ooono oad
(1) DVAMMOO0ODOO0O0OO0O0 7000000000
00 (2) DODODDODOODDOO _dai_start 0O0OO0DOOODO
(3) DMAOOOODOOD 0OODMAOD DMA1OOODOODO0ODDOOOODDOOOOOODOOODOO
DMA1OODOODOOO0OO(MMAODOOOODODOOONO)
ooo Start_CSIO16
oo goooo1e000 cSioOnan
0o Omit.CSIOt6ed 0O cSionnoonooooong
o0 void Start_CSIO16( void )
odod 0od
ooo oad
ooono oo
oo
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6. DODOODOODOODOWVFOODOO ODOODODOOOO
gooomsO0o0dioooo0oooo0oooooooD YFPOODODDOODDOOOOODOOOOODOO

gooobooobooboboboobooboobooobobooobooobooboobobDooboDoobOoon

o0o0oo0o0oo0o0o0ooodooOooooOo/ooodoo0gooooooooooogooooooodg

m 000000

ooooo oo

dai_drv.h gbooobgoboobobooboooboog
gbooboboboboobuooboboobooboobooooboon
gogogogooooogogn

C_dai_drv.c OooooooOooywrooOOoOooDoooooooo

A_endian.a30 2000MWwWoRD)0oOOoOoOooooOooooooooooooo

m JO0gogoooog
6000 cCSiodboOooOoOooooresiote i onoooooon
OoOoooooooooresioleP0doooooos oo csioopooooooooooooooo
gogorscsioleooooooooooon

(0O1)DOO0000ODO0O000OOC#defineCSIO16e DOOODOOOODOOOOO
(0D 2)NC308O*-DODOOOOODOOOOODOOOODODO -bBCSIO1e DOOOOOO

dai_drv.h
""FILE COMMENT""
System Name : Digital Audio I/F Driver sample
File Name : dai_drv.h
Version : 0.01
Contents : Digital Audio I/F Driver sample include file
CPU : M32C/80 series
Compiler : NC308WA (V.3.10 Release 3)
0S :
Note : (1) The 16 bits CSI0O can use only on the M32C/83 group.

(2) When using 16 bits CS10, define "CSI016".
This sample default generates the driver using 8 bits CSIO.

Copyright(C)2003, Renesas Technology Corp.
Copyright(C)2003, Renesas Solutions Corp.
All rights reserved.

History 1 2002.10.01 Ver 0.01
""FILE COMMENT END™ /
/
Defines */
/
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/ /
/* Prototypes */
/ /

extern void _dai_start( unsigned short far *bufo0,
unsigned short far *bufl,

unsigned short size,

unsigned short zero_cnt );

extern void _dai_stop( void );
extern void _dai_pause( void );

#if 1defined (CS1016)
extern void _cnv_endian( unsigned char far *ram_buff, unsigned short Bsize );
#pragma PARAMETER _cnv_endian( A0, R1 )

(2) When using 16 bits CS10, define "CSI1016".
This sample default generates the driver using 8 bits CSIO.

#endif
/ /
/* Global variables */
/ /
C_dai_drv.c
/*""FILE COMMENT"
* System Name : Digital Audio I/F Driver sample
* File Name : C_dai_drv.c
* Version : 0.02
* Contents : Digital Audio I/F Driver sample programs
* CPU 1 M32C/80 series
* Compiler > NC308WA (V.3.10 Release 3)
* 08 :
* Note : (1) The 16 bits CSI0 can use only on the M32C/83 group.
*
*
*

*

*

*

Copyright(C)2003, Renesas Technology Corp.
Copyright(C)2003, Renesas Solutions Corp.
All rights reserved.

* History : 2002.10.01 Ver 0.01

* 1 2002.10.25 Ver 0.02

* -

*""EILE COMMENT END™
/ /
/* Include headers */
/ /
#i

nclude "sfr32c83.h" /* File contains SFR (Special Function Register) definitions for M32C/83 */
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/ /
/* Defines */
/ /
#define Start_SCLK ta2s = 1

#define Stop_SCLK ta2s = 0

#define Stop_LRCK ta3s = 0

/ /
/* Global variables */
/ /
/ /
/* Prototypes */
/ /

void _dai_start( unsigned short far *buf0,
unsigned short far *bufil,
unsigned short size,
unsigned short zero_cnt );
void _dai_stop( void );

void Init_SCLK( void );
void Start_LRCK( void );

#if defined (CS1016)

/****xxx 16bits CSI0
void Init_CSI016( void );
void Start_CS1016(void);
void Start DMAL( unsigned short far *bufO,
unsigned short far *bufil,
unsigned short size,
unsigned short init_cnt );

#else

/*FFxExx Bhits CSI0
void Init_CSI08( void );
void Start _CSI108( void );
void Start DMAO( unsigned short far *bufO,
unsigned short far *bufil,
unsigned short size,
unsigned short zero_cnt );
#endif

/
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/*""FUNC COMMENT"

ID :
Abstract

Ok ok % ok ok % ok ok % ok ok % ok ok % ok ok % b ok % o ok ¥ o ok % ok ok % X ok % X ok ¥ X F

: Start of digital audio data play

unsigned short far *bufil,
unsigned short size,
unsigned short zero_cnt )

buf0 <-- silence data (0 clearance)
bufl <-- digital audio data

: void _dai_start( unsigned short far *buf0,

: Start outputting digital audio data streaming to the DAC.
: This function needs to be called after storing following data in buffers.

: unsigned short far *buf0 ; Top address of the buffer 0 defined by user
: unsigned short far *buf0 ; Top address of the buffer 1 defined by user
: unsigned short size ; Size of buffer(Specify in WORD unit)

: unsigned short zero_cnt ; Sets the number of outputting silence data

Return value : None
Inputs None
Outputs None
Subroutines : Init_SCLK
: Init_CSI108 / Init_CS1016
: Start_LRCK
: Start_DMAO / Start_DMA1
: Start_CSI108 / Start_CS1016
Note : Case of 8bits CSIO
: To the zero_cnt, set the value 1+4n(n=1,2,...)
: Case of 16bits CSIO
: To the zero_cnt, set the value 2n(n=1,2,...)
: Before calling this function, initialize the DAC.
History
*"""EUNC COMMENT END™ /
#define SHORT_TIMER 5 /* <-- Changes and adjustment which tuned to the user system are necessity */
#define LONG_TIMER 10000 /* <-- Changes and adjustment which tuned to the user system are necessity */

void _dai_start(

unsigned short far *buf0, /* Top address of the buffer 0 defined by user */
unsigned short far *bufl, /* Top address of the buffer 0 defined by user */
unsigned short size, /* Size of the buffer (Specify in WORD unit) */

unsigned short zero_cnt ) /* Sets the number of outputting silence data */

/* Set the SCLK(TA2) registers */

Init_SCLKQ);

#if defined (CS1016)

/****xxx 16bits CSI0 /
/* Set the CSIO (Intelligent 1/0 group 3) registers */
Init_CS1016();

#else

JFEERERx Bhjits CSIQ *xaxxxkrsskk TRk /
/* Set the CSI0 (UART3) registers */
Init_CS108();

#endif

/ /
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/* Set the LRCK (TA3) registers, The LRCK is stopping until the SCLK starts */
Start_LRCKQ);

#if defined (CSI1016)

/***%%%% 16bits CSI0 /
/* Set the DMAl registers */
Start _DMAL( buf0, bufl, size, zero_cnt );

/* Enable transmission of CSI0 */
Start_CSI1016();

/* By writing the silence data, start repeating DMA transfer */
g3th = 0x0000;

/* Start the SCLK */
Start_SCLK;
#else
/****xxx ghits CSI0 /
/* Set the DMAO registers */
Start DMAO( buf0, bufl, size, zero_cnt );

/* Enable transmission of CSI0 */
Start_CSI108();

/* Starts processing of the SCLK */
ta2 = (SHORT_TIMER -1 ); /* Set the initial divide ratio SHORT_TIMER */
Start_SCLK; /* Start the SCLK with SHORT_TIMER and output pulse is lifted to H */
ta2 = (LONG_TIMER -1 ); /* Set the initial divide ratio LONG_TIMER to the reload-register and reload at next time */
while( ir_ta2ic 1= 1); /* Wait finishes counting the SHORT TIMER */
/* Start counting LONG_TIMER in H level */
ta2 = (2-1); /* In this meantime, set divide ratio 2 to SCLK (TA2) and set transmit-buffer-register */

/* By writing the silence data, start repeating DMA transfer */
u3tbl = 0x00;
ir_ta2ic = 0;

#endif
/ /
}
/*"""FUNC COMMENT""' ol
*ID :
* Abstract : Initialize the SCLK (TA2)
A L
* Include "'sfr32c83.h"

* Function : Sets the SCLK (TA2) registers.

* SCLK (TA2) is stopping in this function.

*

* Mode; Event counter mode

* Count source; Counts the rising edge of external signal which
* inputted into TA2IN pin (MCLK --> TA2IN pin)

* Divide ratio; dividing external clock (MCLK) by 4

* TAIIN pin function; Set TA2IN pin as input port

* TAIOUT pin function; Pulse output

*
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* Argument - None

K e
* Return value : None

K e e e e e o o o o o o o o o o o e o o o o o e o e o o e o e e e e e e e
* Inputs : None

* Qutputs : None

K e e e e e
* Subroutines None

K e
* Note

K e
* History

*"""EUNC COMMENT END™ /
void Init_SCLK( void )
{

/* Stop counting */
ta2s = 0;

/* Disable interruption */
ta2ic = 0;

/* Set mode */
ta2mr = (0x09); /* Timer Ai mode register */

/* b[1:0]; Operation mode [01;Event counter mode] */
/* b[2]; invalid [X; invalid in M32C/80 series] */
/* b[3]; Count polarity select [1; Counts external signal®s rising edges] */

/* b[4]; Up/down switching case select [0; Up/down flag"s content] */

/* b[5]; Set to 0 in Event counter mode [0; (Set to 0)] */

/* b[6]; Count operation type select [0; Reload type] */

/* b[7]; Two-phase pulse signal processing operation select [0; fixed on TA2] */

/* Trigger select */
ta2tgl = 0; /* Input on TA2IN is selected */

ta2tgh = 0;

/* TA2IN pin function */

p7_5 = 0; /* Set TA2IN pin as input port */
pd7_5 = 0;

/* TA20UT pin function */

psc_4 = 0; /* function select register C : Timer output (TA20UT) */
psll_4 = 0; /* function select register Bl : Function that was selected in PSC_4 */
psl 4 = 1; /* function select register Al : Function that was selected in PSL1 4 */

#if defined (CS1016)
ta2 = (2-1); /* Generate the SCLK by dividing MCLK by 4 and outputting pulse to TA20UT pin */
#endif

}
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*

*

*

O

M32C/80 0 0 00O
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"""FUNC COMMENT"

1D :

Abstract : Start LRCK(TA3)
Include "sfr32c83.h"

Function : Sets the LRCK (TA3) registers.

After setting registers of TA3, TA3 is started in this function.
The LRCK counts event (falling edge) of the SCLK, so the LRCK is

stopping until the SCLK starts.

Mode; Event counter mode
Count source; Counts the falling

edge of the external signal which

inputted into TA3IN pin.
Divide ratio; dividing external clock(SCLK) by 32
TAIIN pin function; Set TA3IN pin as input port
TAIOUT pin function; Pulse output

Inputs : None

History

""'FUNC COMMENT END™

void Start_LRCK( void )

{

/* Stop counting */
ta3s = 0;

/* Disable interruption */
ta3ic = 0;

/* Set mode */
ta3mr = (0x01); /* Timer Ai mode register */

/* b[1:0]; Operation mode [01;Event counter mode] */

/* b[2]; invalid [X
/* b[3]; Count polarity select [0
/* b[4]; Up/down switching case select [0
/* b[5]; Set to O in Event counter mode [0
/* b[6]; Count operation type select [0
/* b[7]; Two-phase pulse signal processing

/* Trigger select */
ta3tgl = 0; /* Input on TA3IN is selected */
ta3tgh = 0;

/* TA3IN pin function */

; Invalid in M32C/80 series] */

; Counts external signal®s falling edges] */

; Up/down flag®s content] */

; (Set to 0)] */

; Reload type] */

operation select [0; not using two-phase pulse signal] */

p7_7 = 0; /* Set TA3IN pin as input port */

pd7_7 = 0;

/* TA30UT pin function */

psll 6 = 1; /* function select register Bl : Timer output (TA30UT) */

psl 6 = 1; /* function select register Al : Function that was selected in PSL1 6 */
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/* Set the initial divide ratio */
ta3 = 17-1;

/* Start timer */
ta3s = 1;
ta3 = 16-1; /* divide ratio = 32 (Set the re-load register) */

#if defined (CS1016)
/*""FUNC COMMENT"
* 1D :
Abstract : Initialize the Intelligent 1/0 group 3 as 16 bits CSIO

*

Function : Set the Intelligent 1/0 group 3 registers as 16 bits CSIO.
: Uses the external clock SCLK as synchronous clock.
: Transmit data is output at falling edge of transfer clock.

Inputs : None

History

*"'FUNC COMMENT END™ /
void Init_CSI016( void )

{

% ok % o ok % o ok % Ok ok % X ok ¥ X ok % X F

/* Set Base timer */
g3bcr0 = Ox7F; /* Group 3 base timer control register 0 */

/* b[1:0]; Count source select [11; 1] */
/* b[6:2]; Count source division ratio select [11111; No division] */
/* b[7]; Base timer interrupt select [0; Bit 15 overflow] */
g3bcrl = 0x00; /* Group 3 base timer control register 1 */
/* b[0]; Base timer reset cause select [0; Synchronize the base timer 2 reset without resetting the timer] */
/* b[1]; Base timer reset cause select [0; Does not reset the base timer when it matches WG register ch0] */
/* b[2]; Reserved bit [0; (Set to 0)] */
/* b[3]; - [0; (Set to 0)] */
/* b[4]; Base timer start [0; Base timer reset] */
/* b[6:5]; - [00; (Set to 0)] */

/* b[7]; Parallel real-time port function select [0; Not use] */

/* Group 3 waveform generation control register 0,1 */
g3pocr0 = 0x07; /* Group 3 WG control register 0 */

/* b[2:0]; Operation mode select [111; Assigns communication output to a port] */

/* b[3]; Parallel RTP output trigger select [0; Match of WG register j isn"t trigger] */

/* b[4]; Output initial value select [0; Outputs O as the initial value] */

/* b[5]; Reload timing select [0; Reload a new count when CPU writes the count] */
/* b[6]; RTP function select [0; Not use] */

/* b[7]; Inverted output function select [0; Output is not inverted] */
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g3pocrl = 0x07; /* Group 3 WG control register 1 */

/* b[2:0]; Operation mode select [111; Assigns communication output to a port] */

/* b[3]; Parallel RTP output trigger select [0; Match of WG register j isn"t trigger] */

/* b[4]; Output initial value select [0; Outputs O as the initial value] */

/* b[5]; Reload timing select [0; Reload a new count when CPU writes the count] */
/* b[6]; RTP function select [0; Not use] */

/* b[7]; Inverted output function select [0; Output is not inverted] */

/* Group3 channel i operation */
g3fe = 0x03; /* Group 3 function enable register */
/* b[7:0]; Ch i function enable bit [0000 0011; Enables function on chO and chl] */

/* Communication mode */
g3mr = 0x45; /* Group 3 SI/0 communication mode register */

/* b[1:0]; Communication mode select [01; Serial 1/0 mode] */

/* b[2]; Internal/external clock select [1; External clock] */

/* b[3]; Transmission data length select [0; 16 bits] */

/* b[5:4]; - [00; (Set to 0)] */

/* b[6]; Transfer direction select [1; MSB first] */

/* b[7]; Transmit interrupt cause select [0; Transmit buffer is empty] */

/* Communication control */
g3cr = 0x00; /* Group 3 SI/0 communication control register */

/* b[0]; Transmit enable bit [0; Transmission disabled] */

/* b[1]; Transmit register empty flag [0; Data present in transmit register (R-Only)] */

/* b[2]; Transmit buffer empty flag [0; Data present in transmit buffer register (R-Only)] */
/* b[3]; - [0; (Set to 0)] */

/* b[4]; Receive enable bit [0; Reception disabled] */

/* b[5]; Receive complete flag [0; No data present in receive buffer register (R-Only)] */
/* b[6]; TxD output polarity reverse select [0; No reverse] */

/* b[7]; RxD input polarity reverse select [0; No reverse] */

/* Set the input pin which inputs external clock (ISCLK3; P12_1) as the input port */
ps6_1 = 0; /* P12_1 ; Input port */

/* Set the TxD pin (ICTxD3; P12 0) as the 11/0 group 3 output */
ps6_0 = 1; /* P12_0 ; 11/0 group 3 output (OUTC30) */

/* Set the interrupt request bit of the 11/0 SI103t */

i10l10ie = 0x10; /* Enable the interrupt request from communication function of 11/0 group 3 */
}
/%" FUNC COMMENT! "tttk ke ek ok Tk
* 1D :
* Abstract : Start the Intelligent 1/0 group 3 as 16bits CSIO
K L e e e e e e
* Include "sfr32c83.h"
K L e e e e e e
* Declaration void Start _CSI1016( void )
K e e e o
* Function Enables CSIO transmission which is set by the Init _CSI016 function
K L e e
* Argument None
K e e e e e e e
*

Return value : None
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R e e e o o e o e o o o e o e e e e o e e o e e e e e e e
* Inputs = None
* Qutputs : None
R e e e e e e o o o o o o o o o e o e o e o e e e e e e e e e e e e e e o
* Subroutines None
K e
* Note
K e
* History
*"""'EUNC COMMENT END™ /
void Start_CS1016( void )
{
/* Communication control */
g3cr = 0x01; /* Group 3 SI1/0 communication control register */
/* b[0]; Transmit enable bit [1; Transmission enabled] */
/* b[1]; Transmit register empty flag [0; Data present in transmit register (R-Only)] */
/* b[2]; Transmit buffer empty flag [0; Data present in transmit buffer register (R-Only)] */
/* b[3]; - [0; (Set to 0)] */
/* b[4]; Receive enable bit [0; Reception disabled] */
/* b[5]; Receive complete flag [0; No data present in receive buffer register (R-Only)] */
/* b[6]; TxD output polarity reverse select [0; No reverse] */
/* b[7]; RxD input polarity reverse select [0; No reverse] */
}
#else
/*"""FUNC COMMENT"**
* 1D :
Abstract : Initialize the UART3 as 8bits CSIO
Include "sfr32c83.h"

Function : Set the UART3 registers as 8 bits clock synchronous serial 1/0 mode.
: Uses the external clock SCLK as synchronous clock.
: Transmit data is output at falling edge of transfer clock

Inputs : None

History :
*""'EUNC COMMENT END™ /
void Init_CSI08( void )

0% ok % X ok % X ok % X ok X X ok % X ok ¥ X ok ¥

/* Disable transmission */
u3cl = 0x02; /* UARTi transmit/receive control register 1 */

/* b[0]; Transmit enable bit [0; Transmission disabled] */

/* b[1]; Transmit buffer empty flag [1; No data present in transmit buffer register (R only)] */
/* b[2]; Receive enable bit [0; Reception disabled] */

/* b[3]; Receive complete flag [0; Data present in receive buffer register (R only)] */

/* b[4]; UARTI transmit interrupt cause select [0; Transmit buffer empty] */

/* b[5]; UARTi continuous receive mode enable bit [0; Continuous receive mode disabled] */
/* b[6]; Data logic select bit [0; No reverse] */

/* b[7]; Clock divide synchronizing stop bit [0; Synchronizing stop] */
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/* Set transmi

udmr = 0x09;
/* b[2:0];
/* b[3];
/* b[4];
/* b[5];
/* b[6];
/* b[7];

u3c0 = 0x98;
/* b[1:0];
/* b[2];
/* b[3];
/* b[4];
/* b[5];
/* b[6];
/* b[7];

t/receive mode */
/* UARTi transmit/receive mode register */

Serial 1/0 mode select [001; Serial 1/0 mode (Clock synchronous)] */
Internal/external clock select [1; External clock] */

Stop bit length select [X; Invalid] */

Odd/even parity select [X; Invalid] */

Parity enable bit [X; Invalid] */

TxD, RxD input/output polarity switch bit [0; No reversed] */

/* UARTi transmit/receive control register 0 */

BRG count source select [00; f1 is selected] */

CTS/RTS function select [0; See bit 4, valid when bit 4 = 0] */

Transmit register empty flag [1; No data present in transmit register (R only)] */

CTS/RTS disable bit [1; CTS/RTS function disabled] */

Data output select bit [0; TxDi pin is CMOS output] */

CLK polarity select bit [0; Transmit data is output at falling edge of transfer clock] */
Transfer format select bit [1; MSB first] */

/* Set bit rate */

u3brg = 0x00;
/* b[7:0];

/* UARTi bit rate generator */
Assuming that set value = n, BRGi divides the count source by n+l [0; f1] */

/* Set the CLK3 pin (P9_0) as the 1/0 port */

prc2 = 1;
ps3_0 = 0;

/* Release of the protection (Enable writing) */
/* Set port P9_0 as 1/0 port */
/* (Input direction when reset) */

/* Set the TxD3 pin (P9_2) as the UART3 output */

psl3_2 = 0; /* UART3 output */
prc2 = 1; /* Release of the protection (Enable writing) */
ps3_2 = 1; /* Function that was selected in PSL3 2 */
}
/%" EUNC. COMMENT! kot oo HAFHHIII ISR
* 1D :
* Abstract : Start the UART3 as 8bits CSIO
K e
* Include "sfr32c83.h"
K e e e e e o e e o e e e
* Declaration void Start_CSI108( void )
K L e e e
* Function Enables CSIO transmission which is set by the Init_CSI08 function
K L e e
* Argument None
K e e e e e
* Return value : None
K L e e e e e
* Inputs None
* Qutputs None
K L e e e e e e
* Subroutines None
K e e e e e
* Note
K e e e e e e o o o o o e o o o o o o o e o e o o e o o e o e o e
* History
*EUNC COMMENT END! ks fisiaieieieiaieiol /

void Start_CSI108(
{

void )
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/* Enable transmission */
u3cl = 0x03; /* UARTi transmit/receive control register 1 */

/* b[0]; Transmit enable bit [1; Transmission enabled] */

/* b[1]; Transmit buffer empty flag [1; No data present in transmit buffer register (R only)] */
/* b[2]; Receive enable bit [0; Reception disabled] */

/* b[3]; Receive complete flag [0; Data present in receive buffer register (R only)] */

/* b[4]; UARTI transmit interrupt cause select [0; Transmit buffer empty] */
/* b[5]; UARTi continuous receive mode enable bit [0; Continuous receive mode disabled] */
/* b[6]; Data logic select bit [0; No reverse] */
/* b[7]; Clock divide synchronizing stop bit [0; Synchronizing stop] */
}
#endif

#if defined (CS1016)
/*""FUNC COMMENT"

* 1D :
Abstract : Set DMAL and enable DMAL

*

Declaration : void Start_DMA1( unsigned short far *buf0,
B unsigned short far *bufl,
unsigned short size,
unsigned short zero_cnt )
Function : Set DMA1 as DMAC when using 16 bits CSIO.
: By calling this function, the DMA will be in a standby state
which starts transmission by the interruption request that occurs
when the 16 bits CSIO transmit buffer register becomes empty.
Argument : unsigned short far *buf0 ; Top address of the buffer 0 defined by user
: unsigned short far *buf0 ; Top address of the buffer 1 defined by user
: unsigned short size ; Size of buffer (Specify in WORD unit)
: unsigned short zero_cnt ; Set the number of outputting silence data

Inputs : None
Outputs : None

History

*"'EUNC COMMENT END™ ** Tk ** FkKF KAk [
void Start_DMA1( unsigned short far *buf0, /* Top address of the buffer 0 defined by user */
unsigned short far *bufl, /* Top address of the buffer 1 defined by user */
unsigned short size, /* Size of buffer (Specify in WORD unit) */
unsigned short zero_cnt ) /* Set the number of outputting silence data */

ook ok X oF 3k X o 3k X b 3k X o 3k X o 3k X o 3k X o 3k X X X

unsigned short dma_cnt;
unsigned char tmp;

dma_cnt = size; /* DMA transfer count (Transfer count per 16 bits) */

/* DMA inhibit */

asm(" stc DMDO,  $$[FB]", tmp);

asm( and.b  #O00Fh, $$[FB]", tmp); /* Holds setting of the DMAQO */
asm(" ldc $$[FB], DMDO" , tmp);
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*
*

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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/* Sele
dmlsl =
/*
/*
/*
/*
/*

/* Set
asm("
asm("

/* Set
asm("
asm("

/* Set
asm("

/*
Ins

ct the DMA request cause at the DMA inhibit state */
0x9C;  /* DMAi request cause select register */

b[4:0]; DMA request cause select [11100; Intelligent 1/0 interrupt control register 10] */
b[5]; Software DMA request bit [0; ignore] */

b[6]; - [0; (set to 0)] */

b[7]; DMA request bit (DRQ) [1; (set to 1, See Notel)] */

Notel: Set DMA inhibit before changing the DVMA request cause, Set DRQ bit to 1 simultaneously */

the DMA transfer count */
Idc $$[FB], DCT1", zero_cnt); /* DMAi transfer count register */
Idc $$[FB], DRC1", dma_cnt); /* DMAi transfer count reload register */

the DMA source address (When the transfer direction select bits is 1, this register is source address) */
Idc $$[FB], DMA1", buf0); /* DMAi memory address register */
Idc $$[FB], DRA1", bufl); /* DMAi memory address reload register */

the DMA destination address */
Idc #017Ch, DSA1"); /* DMAi SFR address register [Group 3 SI/0 transmit buffer register] */

ert dummy cycles if needed

(Adjust cycles depending on the number of DMA using in the application)

*/

/* Set
asm("
asm("
/*
/*
/*
/*
/*
/*

/* Inte
dmlic =

Ise

ID
Abstract

DMA mode and enable DMA transfer */
or.b  #0FOh, $S$[FB]", tmp);
Idc $$[FB], DMDO"™ , tmp); /* DMA mode register 0 */

b[1:0]; Channel O transfer mode select [XX; Hold setting of DMAO] */
b[2]; Channel O transfer unit select [X; Hold setting of DMAO] */
b[3]; Channel O transfer direction select [X; Hold setting of DMAO] */
b[4:5]; Channel 1 transfer mode select [11; Repeat transfer] */

b[6]; Channel 1 transfer unit select [1; 16 bits] */

b[7]; Channel 1 transfer direction select [1; Memory to fixed address] */

rrupt priority level */
0x07;

: Setting DMAO and enable DMAO

ion : void Start DMAO( unsigned short far *bufO,
: unsigned short far *bufil,
unsigned short size,
unsigned short zero_cnt )
: Set DMAO as DMAC when using 8 bits CSIO.
: By calling this function, the DMA will be in a standby state
which starts transmission by the interruption request that occurs
when the 8 bits CSIO transmit buffer register becomes empty.

: unsigned short far *buf0 ; Top address of the buffer 0 defined by user
: unsigned short far *buf0 ; Top address of the buffer 1 defined by user
: unsigned short size ; Size of buffer (Specify in WORD unit)

: unsigned short zero_cnt ; Set the number of outputting silence data
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Return value : None

Inputs : None

Outputs : None

Subroutines None

Note

History
""FUNC COMMENT END™ /

id Start_DMAO( unsigned short far *buf0, /* Top address of the buffer 0 defined by user */

unsigned short far *bufl, /* Top address of the buffer 1 defined by user */
unsigned short size, /* Size of buffer (Specify in WORD unit) */
unsigned short zero_cnt ) /* Set the number of outputting silence data */

unsigned short dma_cnt;
unsigned char tmp;
dma_cnt = size * 2; /* DMA transfer count (Transfer count per 16 bits) */
/* DMA inhibit */
asm(" stc DMDO,  $$[FB]", tmp);
asm(™ and.b  #OFOh, $$[FB]", tmp); /* Holds setting of the DMALl */
asm(" Idc $$[FB], DMDO"™ , tmp);
/* Select the DMA request cause at the DMA inhibit state */
dmOsl = 0x94; /* DMAI request cause select register */
/* b[4:0]; DMA request cause select [10100; UART3 transmit] */
/* b[5]; Software DMA request bit [0; ignore] */
/* b[6]; - [0; (set to 0)] */
/* b[7]; DMA request bit (DRQ) [1; (set to 1, See Notel] */
/* Notel: Set DMA inhibit before changing the DMA request cause, Set DRQ bit to 1 simultaneously */
/* Set the DMA transfer count */
asm(™ ldc $$[FB], DCTO", zero_cnt); /* DMAi transfer count register */
asm("  ldc $$[FB], DRCO", dma_cnt); /* DMAI transfer count reload register */
/* Set the DMA source address (When the transfer direction select bits is 1, this register is source address) */
asm("  Idc $$[FB], DMAO", buf0); /* DMAI memory address register */
asm(™ ldc $$[FB], DRAO", bufl); /* DMAi memory address reload register */
/* Set the DMA destination address */
asm("  ldc #032Ah, DSA0™); /* DMAI SFR address register [UART3 transmit buffer register] */
/*
Insert dummy cycles if needed
(Adjust cycles depending on the number of DMA using in the application)
*/
/* Set DMA mode and enable DMA transfer */
asm(" or.b #00Bh, $$[FB]", tmp);
asm(" ldc $$[FB], DMDO™ , tmp); /* DMA mode register 0 */
/* b[1:0]; Channel 0 transfer mode select [11; Repeat transfer] */
/* b[2]; Channel 0 transfer unit select [0; 8 bits] */
/* b[3]; Channel O transfer direction select [1; Memory to fixed address] */
/* b[4:5]; Channel 1 transfer mode select [XX; Hold setting of DMA1] */
/* b[6]; Channel 1 transfer unit select [X; Hold setting of DMA1] */
/* b[7]; Channel 1 transfer direction select [X; Hold setting of DMAl] */
/* Interrupt priority level */
dmOic = 0x07;
ndif
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/*""FUNC COMMENT"

ID
Abstract

Inputs

History

£ 0% ok % ok k% R 3k X ok % X ok %k X ok % X ok % X F

""'FUNC COMMENT END™

; Stop outputting digital audio data play

: Stop outputting digital audio data streaming.
: Stop the SCLK and the LRCK

void _dai_stop( void )

{

unsigned char tmp;

#if defined (CS1016)

/****xxx 16bits CSI0
#define TIME_OUT (5000) /* approx 1 msec :

unsigned short time_out;

/* DMAL inhibit */

dmlic =
asm("
asm("
asm("
asm("
/*
/*
/*
/*
/*
/*

0;
stc DMDO,
and.b  #00Fh,
or.b #0COh,
Idc $$[FB],
b[1:0]; Channel
b[2]; Channel
b[3]; Channel
b[4:5]; Channel
b[6]; Channel
b[7]; Channel

0 transfer
0 transfer
0 transfer
1 transfer
1 transfer
1 transfer

M32C/83 @20MHz */

/* DMAL interrupt disable */
$$[FB]", tmp); /* Store DMA mode register to tmp */
$$[FB]", tmp); /* Holds setting of the DMAO */
$S[FB]", tmp);

DMDO™ , tmp); /* DMA mode

mode select
unit select
direction select
mode select
unit select
direction select

/* Loops until the transmit buffer register of CSIO
time_out = TIME_OUT;

while( ti_g3cr ==

N

if( time_out -- == 0 ) break;

}

register 0 */

[XX; Hold setting of DMAO] */
[X; Hold setting of DMAO] */
[X; Hold setting of DMAO] */
[00; DMAL inhibit] */

[1; 16 bits] */

[1; Memory to fixed address] */

becomes empty */

/* Loops until the transmit register of CSI0 becomes empty */
time_out = TIME_OUT;
while( txept_g3cr == 0 ){

if( time_out --

}

0 ) break;
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/* Disable CSIO transmission */

/* Group 3 SI1/0 communication control register */
te _g3cr = 0; /* Transmission disabled */

/* Group 3 SI/0 communication mode register */
g3mr = 0; /* Communication part is reset */

/* 11/0 S103 interrupt request bit */

sio3te = 0; /* Disable the interrupt request from communication function of 11/0 group 3 */
#else
/*F***%%% Bhits CSI10 ** Tk ** /

/* DMAO inhibit */

dmOic = 0; /* DMAO interrupt disable */

asm(™ stc DMDO,  $$[FB]", tmp); /* Store DMA mode register to tmp */
asm(™ and.b  #OFOh, $$[FB]", tmp); /* Holds setting of the DMALl */
asm(" or.b #008h, $3$[FB]", tmp);

asm(" ldc $$[FB], DMDO"™ , tmp); /* DMA mode register 0 */

/* b[1:0]; Channel 0 transfer mode select [00; DMAO inhibit] */

/* b[2]; Channel 0 transfer unit select [0; 8 bits] */

/* b[3]; Channel 0 transfer direction select [1; Memory to fixed address] */
/* b[4:5]; Channel 1 transfer mode select [XX; Hold setting of DMA1] */

/* b[6]; Channel 1 transfer unit select [X; Hold setting of DMA1] */

/* b[7]; Channel 1 transfer direction select [X; Hold setting of DMAl] */

/* Loops until the transmit buffer register of CSIO becomes empty */
while( ti_u3cl == 0 );

/* Loops until the transmit register of CSI0 becomes empty */
while( txept_u3c0 == 0 );

/* Disable CSIO transmission */

u3cl = 0x02; /* UARTI transmit/receive control register 1 */
/* b[0]; Transmit enable bit [0; Transmission disabled] */
/* b[1]; Transmit buffer empty flag [1; No data present in transmit buffer register (R only)] */
/* b[2]; Receive enable bit [0; Reception disabled] */
/* b[3]; Receive complete flag [0; Data present in receive buffer register (R only)] */

/* b[4]; UARTi transmit interrupt cause select [0; Transmit buffer empty] */

/* b[5]; UARTi continuous receive mode enable bit [0; Continuous receive mode disabled] */
/* b[6]; Data logic select bit [0; No reverse] */

/* b[7]; Clock divide synchronizing stop bit [0; Synchronizing stop] */

#endif

/*

ek ek ko Kk ek dedekk Kk KAk [

/* Stop the SCLK and the LRCK */
Stop_SCLK;
Stop_LRCK;
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A_endian.c

;"'FILE COMMENT™

System Name

File Name
Version
Contents

CPU
Compiler
Assembler
Note

: Digital Audio I/F Driver sample

: A_endian.a30
: 0.01
: Digital Audio I/F Driver subroutine

Convert endian

1 M32C/80 series

: AS308(Version 3.10 Release2)
: 8bits CSIO needs this module

Copyright(C)2003, Renesas Technology Corp.
Copyright(C)2003, Renesas Solutions Corp.
All rights reserved.

; History

section

: 2002.10.01 Ver 0.01

;'"'FILE COMMENT END™

program, align
glb __cnv_endian

;'"""SUBR COMMENT™

Module : _cnv_endian
void _cnv_endian ( unsigned char far *ram_buff,
unsigned short Bsize )
#pragma PARAMETER _cnv_endian( A0, R1 )
Abstract : Converts endian
Function : Converts endian of 2 bytes (WORD) data
Inputs : *ram_bur [AO] ; The address to the buffer which stored data to convert.
: Bsize [R1] ; The size of conversion bytes. (Set the even number to Bsize)
Outputs : *ram_buf ; Converted data are stored to the buffer indicated by this pointer.
Returns None
Subroutines None
Note : (1) Specify the even number bytes to the Bsize.
: (2) Bsize can be specified from 2 to (FFFFh-1).
: (3) Do not set 0 to the Bsize.
History :
;""'SUBR COMMENT END™
__cnv_endian:
pushm A0, R1
shl.w  #-2, R1 ; cnt = cnt /4 (LONG)
jnc CONV_4BYTE ; 1f(cannot divide by 4)
; Previously, 2bytes are converted
mov.w [AO], RO
mov.b  ROH, [AO] ; Store Hi --> [AO0]
mov.b  ROL, 1[A0] ; Store Lo --> 1[A0]
add.L:Q #2, A0 ; ram_buff+=2
cmp.w  #0, R1 ; If( ent == 0 ) goto END_CNV
jeq END_CNV
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CONV_4BYTE:

mov.w [AO], RO
mov.b  ROH, [AQ]
mov.b  ROL, 1[A0]

mov.w  2[A0], RO
mov.b  ROH, 2[A0]
mov.b  ROL, 3[A0]

add.L:Q #4, A0
adjnz.w #-1, R1, CONV_4BYTE ;

; Store Hi --> [A0]
; Store Lo --> 1[A0]

; Store Hi --> 2[A0]
; Store Lo --> 3[A0]

ram_buff+=4
cnt--

if ( cnt =0 ) goto CONV_4BYTE

END_

RTS

.END

CNV:
popm A0, R1
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