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1000 256 38 1001. 60
2500 32 124 2500. 00
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10000 8 124 10000. 00
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431 HBIEMHALES (init_func())

(1) R— FOHEEROEUH L

432 HR— FNEAMERE% (port_init())

(1) HAR— FDOWHIKRE
A= MAFREHIBRRERIEI L 2 A X DR — N ATDJFFR ey b & AFFANCEGE (PICNT : PIENO)
P11 5 —Z L2 2 0#H k. (P11DATA)
« P11 FRv o A& % H)E— RIZEE (P11DIR)
- P11 @ifEE— RL U A X 2R — MZERE (P11IMOD)

F T ALDRADBEEETIAIC. FALDCRFEHANIIRETHE. T—2LIREA
EERAAPTONDIETOM. FEENEDSNET,

433 F 4 B (main())
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4.3.4
(1)

()

4.3.5
(1)

()

()

SIO0 ? CSIO EED#MHARERIZ (SIO0_CLKTinit())

EEE— FORTE
- SIO0 ZAEHIE L P A X OZAEFHF AT E v N &2 Z[F2E1I1C3%E (SORCNT : REN)
- SIO0 EfEHIEH L ¥ 2 # D% E (SOTCNT : CDIV, TEN)
BRG # 7 bV —2% f(BCLK), %7-1% f{(BCLK)/2. #{E2E1RIT%
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ESEFAIERTE
- SIO0 REEHIE L ¥ A X DREFF A E Y b2k EFF i E (SOTCNT : TEN)

SIO1 ? CSIO ZIEN#MAAKERIF (SIO1_CLKRInit())

BEE—FORTE
- SIO1 ZAEHIE L A X OZEFFAI B Y h 22 F28HIZEE (SIRCNT : REN)
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-
—
-
—
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4.3.6 SIO0 M CSIO A{EMIERIHL (SIO0_Tr())

(1) ZERE
* SIO0 X(EN Y 7 7 = 7T 1 ZfsR (SOTCNT : TBE)
CRET—HERIENY T 7 LY RS 13 bEEIAZ (SOTXB_L)
HRERBOAE 2R KL
- SIO0 EfE5E T##H (SOTCNT : TSTAT)

4.3.7 SIO1 ZEENYAAIZL S CSIO ZENEEFZ (SIO1_Rcevint())

(1) 2{EuE
- SIO1 ZEHIEIL A S (Z[EGAT—H A) AL (SIRCNT)
cSIO1ZERNy 77 LR EZHEARHL (SIRXB_L)
- SIO1 ZAEHIFEI L 2 Z OFFAH L
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« SIO1L ZfE=T—H Ly F &R (SIRCNT : ERS)
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438 ARA—FT7vTIL—F > (startup.ms)
(1) BYRAHDERE

cICU R Z—F —T7 LOE| 0 ARER, SIO1 ZEE VAL (H'0000 00CC FH#h) (2 SIO1 %135
Y AL L —F > (SIO1_RevInt()) DOFEEHT L A ZRET S
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4.4

SETO05 5 LK

TRCIZ CSIO E— FOEXZESE T u /T haRLET,

M. FiDBE 70 75 AHITIL, SFREZRT 7 A ADBMETT, KD SFR EE T 7 A ViR — 5L
—V kW F - RT&FEd, SFR TFE 7 7 A L, BEEOREIZAEDE TIRADORELBZ
o TLTEE,

4.4.1

csio_main.c

/*""FILE COMMENT""*****************************************************
M32R C Programming Rev. 1.00

< Sample Program for 32192 >

< Serial Interface (CSIO) (main routine) >

Copyright (c) 2005 Renesas Technology Corporation
All Rights Reserved

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

LR

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

/* Include file */

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

#include . .¥inc¥sfr32192 pragma.h"

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

/* Function prototype declaration */

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

void main (void) ; /* Main function */
void init func(void); /* Initial setup function */
void port_init (void); /* Initialize port */

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

/* Externally referenced variable */
/************************************************************************/

extern void DisInt( void ); /* Interrupt disable function */
extern void EnInt ( void ); /* Interrupt enable function */
extern void SIO0 CLKTinit ( void); /* Initialize SIO0 */
extern void SIOL CLKRinit( void); /* Initialize SIO1 */
extern void SIO0 Tr( UCHAR *, ULCNG); /* Transmit from SIO0 */
/****************************** *kkkkk ******/
/* Global variable */
/****************************** *kkkkk ******/

volatile UCHAR RcvBufl[10]; /* Receive buffer */

volatile UCHAR rx cntl; /* Pointer to receive buffer */

/*HHFUNC COMMENT""*******************************************************

* Function name: init func()

Description : Call various initialization functions

Argument Hi

Returns H

X5k ok ok X o ok oF

Notes :
*"HFUNC COMMENT ENDH"***************************************************/

void init func(void)
{
port init(); /* Initialize port */

}

/*HHFUNC COMMENTH"*******************************************************

* Function name: port init ()

Description : Initialize port

* % ok oF

Argument Hi

RJJ05B0788-0100/Rev.1.00 2005.06 Page 8 of 19
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64
65

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

Returns H

* % ok

Notes

*NNE NC COMMEN EN'D""‘k*‘k‘k**‘k‘k*‘k‘k*‘k******‘k*******************************/

void port init (void)

{

PICNT = PIENO;

/*** 1ED output port ***/

}

P11DATA = 0x00;
P11DIR = Oxff;
P1IMOD = 0x00;

/*

/*
/*
/*

Enable port input */

Output data (must be set prior to mode) */
P110-P117 : Output mode */
P110-P117 : Input/output port */

/*""E DC CM/ED I kA A A A A AR AR A AR A AR A A AR AR A AR AR A RN A KA A KRR AR A AR A AN A A A A A A kK

Initialize microcomputer */

Wait for data to receive */

Read out received data */

Check for receive counter overflow */

* Function name: main ()
*
* Description : Input/output portReceives data (increment pattern) from SIOl after being transmitted in 500
* : clock-synchronized serial mode (when the source clock frequency = 10 MHz) from SIOO and
* : if the received data is the same as transmitted, displays it on LED(port 11).
* : If unable to receive the same data, it displays 0x55 in blinking inverse video.
*
* Argument HE
*
* Returns H
*
* Notes : Dummy transmission is required for data to be received from SIOL
*""FUNC CM/ENT END""**************************‘k************************/
void main (void)
{
/* F—— +
* \ I
* | TXDO| —-—+
* (SIO0) | RXDO| <=|-——+
* | SCLKOO| —-—---— [——+
* \ I I [
* \ I I (.
* | TXD1| ——|-—+ |
* (SIO1) | RXD1| <-+ \
* | SCLKI1| <-——————- +
* \ I
* \ I
* e +
*/
ULONG  J;
UCHAR  send data;
UCHAR  rcv data;
UCHAR  rx cntl bak;
rx cntl = 0;
rx cntl bak = 0;
send data = 0;
DisInt(); /* Disable interrupt */
init func(); /*
SIO0 CIKTinit(); /* Initialize SIO0 */
SIOl CIKRinit(); /* Initialize SIOl */
EnInt(); /* Enable interrupt */
while (1) {
SITXB L = rx cntl; /* Dummy write */
SIO0 Tr( &send data, lul); /* Send data from SIO0 */
while( rx cntl = rx cntl bak) { /*
}
rcv data = RevBufl[ rx cntl - 1]; /*
if ( rx cntl == 10) { /*
rx cntl = 0;

RJJ05B0788-0100/Rev.1.00

2005.06
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UTNAVEZ I —REFERALEICAS (CSIO E—F)

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

}

rx cntl bak = rx cntl;

if ( rcv data = send data) {
P11DATA = rcv _data; /*
send datat+; /*
} else { /*
P11DATA = 0x55;
while (1) {
for( j = Oul; 3 < 1000000ul; 3++){
}
P11DATA ~= Oxffu; /*

Display received (transmitted) data */
Increment transmit data */
Received data in error */

/* Wait */

Display 0x55 in blinking inverse video */

RJJ05B0788-0100/Rev.1.00 2005.06
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442 csioc

/*""FILE COMMENT""*****************************************************
M32R C Programming Rev. 1.00

< Sample Program for 32192 >

< Serial Interface (CSIO) >

Copyright (c) 2005 Renesas Technology Corporation
All Rights Reserved

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

* % ok X %

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

/* Include file */

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

#include "..¥inc¥sfr32192 pragma.h"

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

/* Function prototype declaration */

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

void SIO0 CIKTinit (void); /* Initialize SIO0 */

void SIOL CIKRinit (void); /* Initialize SIOl */

void SIO0 Tr( UCHAR *TrBuf, ULONG TrNum); /* Send data from SIO0 */
void SIOL RevInt (void); /* SIOl receive interrupt */

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

/* Externally referenced variable */
/************************************************************************/

extern volatile UCHAR RcvBufll[]; /* Receive buffer */
extern volatile UCHAR rx cntl; /* Pointer to receive buffer */

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

/* Define macro */
/************************************************************************/

/* Setting port operation mode */
/* 0123 4567 */

#define P8MOD SCIOClkTr 0x28u /* 0010 1000B P8 operation mode register */
/% I ] 4= P87 */
/* 11 +=——— P86 */
/5 A P85 */
/* ] A= SCLKTI0/SCLKOO */
/% || | 4= P83 */
/* | |4 TXDO */
/* e don't care */
/* 0123 4567  */
#define P8MOD SCI1ClkRcv 0x03u /* 0000 0011B P8 operation mode register */
/* |11l |]|+-== SCLKI1/SCLKOl */
/* 111 +=——— RXDL */
/* T A P85 */
/5 A A= P84 */
/* || | 4= P83 */
/* | 4 P82 */
/* don't care */
/* Setting serial I/0 */
/* 0123 4567  */
#define SnTCNT INI 0x00u /* 0000 0000B  SIOn transmit control register */
/* [l |||+-—— Disable transmission */
/* ||| +++=——= don't care */
/% | [ H———————— £ (BCIK) /2 */
/% A don't care */
*/
#define SnMOD CLK INT 0x80u SIOn mode register */
don't care ( UART mode data ) */
Select clock (specified separately)
CSIO */
/* 0123 4567 */
#define SnSMOD INI 0x00u /* 0000 0000B  SIOn special mode register */
/* 111l |||+=== transmit at SCIK falling edge */

*/
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75 /* |11l ||+-—-- 3-point sampling valid */

76 /* ] A== LSB first */

77 N N £ (BCIK) /2 */

78 e e 8-bit CSIO */

79

80 /* Setting interrupt priority level */

81

82 #define SioILEVEL 0x0 /* Serial IO transmit/receive interrupt priority level */

83 #define ILEVEL 7 0x7u /* Interrupt Disable */

84

85 /* Setting baud rate (Be sure to check actually set value when using) */

86

87 #define XIN 20 /* 20MHZ */

88 #define C1kBAUD 500 ((XIN / 2) * 2000000 / 2 / 500000 - 1) /* 500Kbps */

g(g) /*""FUNC COleENT"l’****‘k**‘k***‘k**‘k**‘k**‘k***‘k**‘k***************************

91  * Function name: SIO0 CLKTinit ()

92 *

93  * Description : Sets SIO0 for synchronous serial I/O transmission

94 * - Program transmission

95 * — Internal clock selected (clock output)

96 *

97 * Argument -

98 *

99  * Returns -

100 *

101 * Notes : Must be executed while interrupts are disabled

102 *""FUNC COleENT EN'D""‘k**‘k***‘k**‘k**‘k**‘k***‘k**‘k***************************/

103 wvoid SIO0 CLKTinit ( void)

104 {

105

106 /*** Setting transfer mode ***/

107

108 SORCNT = 0x00; /* Disable reception */

109 SOTCNT = SnTCNT INI; /* £(BCLK), disable transmission */

110 P8MOD |= P8MOD SCIOCIKTr; /* Set P8 for CSIO mode */

111 SOMOD = SnMOD CLK INI; /* Set data format */

112 SOBAUR = CLkBAUD 500; /* Set baud rate */

113 SO0SMOD = SnSMOD INI; /* Set Transmit/Receive clock polarity */

114

115 /*** Interrupt related settings ***/

116

117 ISIOOTXCR = ILEVEL 7; /* Set SIOO transmit interrupt priority level */

118 ISIOORXCR = ILEVEL 7; /* Set SIO0 receive interrupt priority level */

119 SIO3MASK &= ~TOMASK; /* Disable SIO0 transmit interrupt request */

120 SIO3MASK &= ~ROMASK; /* Disable SIO0 receive interrupt request */

121

122 /*** Starting transmission/reception ***/

123

124 SOTCNT |= TEN; /* Enable transmission */

125 1}

126

127 /*""FUNC CM/ENT""***‘k‘k*****‘k‘k*******************************************

128 * Function name: SIO1 CLKRinit ()

129 *

130 * Description : Enable transmissionSets SIOl for synchronous serial I/0 reception

131 * : - Reception by interrupt

132 * : - External clock selected (clock input)

133 *

134 * Argument -

135 *

136 * Returns -

137 *

138 * Notes : Port input function must be enabled

139 ~* : To receive, it is necessary to enable transmission and write dummy data to transmit buffer
register

140 * : Must be executed while interrupts are disabled

141 *""FUNC COLWMENT EN'D"“‘k**‘k***‘k**‘k**‘k**‘k***‘k**‘k***************************/

142 wvoid SIO1 CLKRinit ( void)

143 {

144

145 /*** Setting transfer mode */

146

147 SIRCNT = 0x00; /* Disable reception */

148 SITCNT = SnTCNT INI; /* £(BCLK), disable transmission */

149 P8MOD |= P8MOD SCI1ClkRcv; /* Set P8 for CSI1 mode */

150 SIMOD = SnMOD CIK INI | CKS; /* Set data format */

151 S1SMOD = SnSMOD INI; /* Set Transmit/Receive clock polarity */
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152
153
154
155
156
157
158
159
160
16l
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225

/*** Interrupt related settings ***/

ISIOITXCR = ILEVEL 7;
ISIOIRXCR = SioILEVEL;
SIO3SEL &= ~ISR1;
SIO3MASK &= ~T1MASK;
SIO3MASK |= RIMASK;

/*** Starting transmission/reception ***/

}

S1TCNT |= TEN;
SIRCNT |= REN;

/*
/*
/*
/*
/*

/*
/*

Set SIOl transmit interrupt priority level */
Set SIOl receive interrupt priority level */
Select reception-finished interrupt */
Disable SIOl transmit interrupt request */
Disable SIOl receive interrupt request */

Enable transmission */
Enable reception */

/*""FUNC COleENT"l’****‘k**‘k***‘k**‘k**‘k**‘k***‘k**‘k***************************

* Function name: SIO0 Tr ()

*

* Description : Transmits data from SIOO0

*

* Argument : unsigned char *TrBuf Pointer to transmit data buffer
* : unsigned long TrNum Number of transmit bytes

*

* Returns H

*

* Notes : Do not always need to wait for end of transmission

*NNE DC CM/ED EN'D""‘k*‘k‘k**‘k‘k*‘k**‘k******‘k*******************************/

void ST
{

}

00 Tr( UCHAR *TrBuf, ULONG TrNum)
ULONG  i;

for( i = Oul; i < TrNum; i++) {
while (( SOTCNT & TBE) == Ou) {

’

}
SOTXB L = *TrBuf++;
}
while (( SOTCNT & TSTAT) != Ou){

’

}

/*

/*

/*

Wait until transmit buffer is empty */

Transfer return data */

Wait for end of transmission */

/*""E DC CM/ED I kA A A A A AR AR A AR A A KA A AR A KR A AR A AR AR ARAARA AR A AR AR A AR A A A A Ak K

* Function name: SIOl RcvInt ()
*

Description

: Reads out received data

Argument H

Returns H

*
*
*
*
*
*
*

Notes

*NNE DC CM/ED EN'D""‘k*‘k‘k***************‘k**‘k**‘k*************************/

void

{

SIO1l RcvInt (void)

UCHAR data;
UCHAR  status;

status = S1RCNT;
data = SIRXB L;
status |= SIRCNT;

1if(( status & ERS) == Ou) {
RcvBufl[ rx cntl++] = data;

} else {
/* Error processing

by user */

SIRCNT &= ~REN;
SIRCNT |= REN;

/*
/*
/*

/*
/*

/*

/*
/*

Read receive status */
Read out received data */
Handle overrun */

Check receive error sum */
Store received data */

Process receive errors */

Disable reception */
Enable reception */
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443 startup.ms

(—ERZE kAt

()

72 ;****************************************

73 ; ICU Vector Table

74 ;****************************************

75

76 .SECTION ICUVECT, DATA, ALIGN=4

o

78 . IMPORT $SIO01_RcvInt ; SIOL Receive Interrupt

79

80 vectbl:

81 .DATA.W EIT reset ; H'0000 0094 MJT Input Interrupt 4:TIN3-TIN6

82 .DATA.W EIT reset ; H'0000 0098 MJT Input Interrupt 3:TIN20-TIN27

83 .DATA.W EIT reset ; H'0000 009C  MJT Input Interrupt 2:TIN16-TIN19

84 .DATA.W EIT reset ; H'0000 OOA0  MJT Input Interrupt 1:TINO

85 .DATA.W EIT reset ; H'0000 00AR4 MJT Input Interrupt O:TIN7-TIN1O

86 .DATA.W EIT reset ; H'0000 O0A8  MJT Output Interrupt 7:TMSO,TMS1

87 .DATA.W EIT reset ; H'0000 OOAC  MJT Output Interrupt 6:TOP8, TOP9

88 .DATA.W EIT reset ; H'0000 00BO  MJT Output Interrupt 5:TOP10

89 .DATA.W EIT reset ; H'0000 00B4 MJT Output Interrupt 4:TIO4-TIO7

90 .DATA.W EIT reset ; H'0000 00B8 MJT Output Interrupt 3:TIO8,TIO9

91 .DATA.W EIT reset ; H'0000 00BC  MJT Output Interrupt 2:TOPO-TOP5

92 .DATA.W EIT reset ; H'0000 00CO  MJT Output Interrupt 1:TOP6,TOP7

93 .DATA.W EIT reset ; H'0000 00C4 MJT Output Interrupt 0:TIO0-TIO3

94 .DATA.W EIT reset ; H'0000 00C8  DMACO-4 Interrupt:DMAO-DMA4

95 .DATA.W $SIOL RevInt ; H'0000 00CC  SIOL Receive Interrupt

96 .DATA.W EIT reset ; H'0000 00DO  SIOl Transmit Interrupt

97 .DATA.W EIT reset ; H'0000 00D4  STIO0 Receive Interrupt

98 .DATA.W EIT reset ; H'0000 00D8  SIOO Transmit Interrupt

99 .DATA.W EIT reset ; H'0000 00DC ~ A/DO Conversion Interrupt

100 .DATA.W EIT reset ; H'0000 OOEO  TIDO Output Interrupt

101 .DATA.W EIT reset ; H'0000 O0E4 TODO Output Interrupt

102 .DATA.W EIT reset ; H'0000 OOE8  DMAC5-9 Interrupt:DMAS-DMA9

103 .DATA.W EIT reset ; H'0000 00EC  SIO2,3 Transmit/Receive Interrupt

104 .DATA.W EIT reset ; H'0000 00FO  RTD Interrupt

105 .DATA.W EIT reset ; H'0000 O0F4  TID1 Output Interrupt

106 .DATA.W EIT reset ; H'0000 O0F8  TOUL Output Interrupt:TOUl O-
TOUL 7

107 .DATA.W EIT reset ; H'0000 O0FC  SIO4,5 Transmit/Receive Interrupt

108 .DATA.W EIT reset ; H'0000 0100  Reserved

109 .DATA.W EIT reset ; H'0000 0104 Reserved

110 .DATA.W EIT reset ; H'0000 0108 TML1 Input Interrupt:TIN30-TIN33

111 .DATA.W EIT reset ; H'0000 010C  CANO Transmit/Receive & Error
Interrupt

112 .DATA.W EIT reset ; H'0000 0110  CAN1 Transmit/Receive & Error
Interrupt

113 .DATA.W EIT reset ; H'0000 0114 DRI Transfer Interrupt

114 .DATA.W EIT reset ; H'0000 0118 DRI Counter Interrupt:DECO-DEC4

115 .DATA.W EIT reset ; H'0000 011C DRI Event Detection
Interrupt :DINO-DINS

116 .DATA.W EIT reset ; H'0000 0120  CANO Transmit/Receive Completion
Interrupt

117 .DATA.W EIT reset ; H'0000 0124 CANO Single-Shot Interrupt

118 .DATA.W EIT reset ; H'0000 0128 CANO Error Interrupt

119 .DATA.W EIT reset ; H'0000 012C  CAN1 Transmit/Receive Completion
Interrupt

120 .DATA.W EIT reset ; H'0000 0130 CAN1 Single-Shot Interrupt

121 .DATA.W EIT reset ; H'0000 0134 CANl Error Interrupt

122 .DATA.W EIT reset ; H'0000 0138 RAM Write Monitor Interrupt

123 ;

(LIT4E%)
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