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32176 FIL—7

R {EN ESANAS . 5 59— 2 EERLEBEA (UART £ 1)

3. RAETDEHEA
31 YYTFIA VR T —APE

32176 7 /L—71%., SIO0, SIO1. SIO2. SIO3 DF 4 F¥ ROV TNA L H T2 —A%ENE LT
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oy 7RIV TNAL U H T 2 —R) FERTEXEYT, SIO2 BL SIO3 1L UART =— REEH L7
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32176 FIL—7F
u {EN ESAS DTN A R —REFERALZRAB (UART E—R)

UART &— REFOHREHE L, 70 v 7 T A X5 ER—1L— LU AXFREM (BRG) THRED
4, LTFICER—L— MBI AREBOHEZ R LET,

311 R—L—FLRAAEEM

IEH SRy DTINABNIY FY—R = 20MHzB;

sy T4 4|  BRG BE | EEOR—L—F
R—L— bk [bps HEE [5HE] BEE [%] [bps]

300 32 129 0.16 300.48
600 32 64 0.16 600.96
1200 8 129 0.16 1201.92
2400 8 64 0.16 2403.85
4800 8 32 -1.36 4734.85
9600 1 129 0.16 9615.38
12500 1 99 0.00 12500.00
14400 1 86 -0.22 14367.82
19200 1 64 0.16 19230.77
28800 1 42 0.94 29069.77
31250 1 39 0.00 31250.00
38400 1 32 -1.36 37878.79
57600 1 21 -1.36 56818.18
62500 1 19 0.00 62500.00
115200 1 10 -1.36 113636.36
125000 1 9 0.00 125000.00
250000 1 4 0.00 250000.00
500000 1 2| -16.67 416666.67
625000 1 1 0.00 625000.00
1000000 — - - —
1250000 1 0 0.00 1250000.00

UART &— REFOR— L — h LUV RAXBHEMOFEFIEILUTO L 512720 £,
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R—1L— ]\[bps]X I8y TN KL JEEX 1 6
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32176 FIL—7F
u {EN ESAS DTN A R —REFERALZRAB (UART E—R)
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32176 FIL—7F
u (EN ESAS DTN A R —REFERALZRAB (UART E—R)
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32176 FIL—7F
u {EN ESAS DTN A R —REFERALZRAB (UART E—R)

43 BEIOYSLDOMEH

. FERALTWALIRE%E (LURAE  Ev ) ERELTWLET,
431 HBIEMHALES (init_func())

(1) R— FOHEEROEUH L

432 HR— FNEAMERE% (port_init())

(1) HAKR— DMK TE
« IRN— M AJVEFDIRSRERIEI L O A X DR — N ADFFATE Y b &2 ADFFANICRE
(PICNT : PIENO)
- P11 F—# L2 &2 0gi{k (P11DATA)
- P11 Ly A% &)1 — RIZERE (P11DIR)
- P11 #EE— RL U AZ ZPHAR— MZEEE (P11MOD)

F. T AL RIOBREETIMIC, ARALSRIEFHANICHET HE. T—ELIOREIA
EXAHNTHONEETOM. FEEHNEASIET,

433 F 4 B (main())

(1) B—hLEHOMEAIL
CZEFT—H Ny T 7RA S (rx_centl) . ZAET —H Ny T 7 iRA % (rx_cntl_bak) .
EET —4# (send_data) Z"0"\ZWIHA{L

(2) BIYAAHZILBEAHBOFEUHEL
(3) HEVMHLEHOEUHL
(4) SIO0 EENEMALEKDOFUH L
(5) SIO1 ZENEHEALEAHKDEUH L
(6) FNYAHFAIBEBDEUH L

(7) EZENBEER/IL—T
+ SIO0 7> 5254 send_data D% 1 234 FiE{E
- SIO1 DZAZEIV ARFF D
cSIO1ZET—H# NNy 77 oZET—X O L
- SIO1 ZfEF— &/xﬁ77f4/azwbam7m—w;mAéﬁ%%m:ﬁ%E
s SEZE LT — 2Ry 7 7 iRA X Z s
- SIO0 EEF — % & SIO1 ZfEF —Z DA U 04
1) %{575—# % LED 2R
Q) EET—HEA LTIV AL FLTROEELHEZRBZ )
- SIO0 £IETF — &ksm1;@%%&ﬁ§5%é
1) R —FIZA Y, LEDIZ H'55 & HAA 2 HIZFERT5H
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32176 FIL—7F
u {EN ESAS DTN A R —REFERALZRAB (UART E—R)

4.3.4
(1)

(2)

4.3.5
(1)

()

« SIO0 ZAEE| D AL HIH L A X DEIY

SIO0 #M#ALRI% (SIO0_init() )

EEL:E I“a)uQIE

- SIO0 ZAEHIEI L A X OZFFFAIE >y F &2 ZE2E L2 E (SORCNT : REN)

- SIO0 HEEHIH L ¥ 2 Z D& (SOTCNT : CDIV, TEN)

BRG v kY —2% f(BCLK)., EE2ILICHRE

- P8RENEE— FL YR FZDiE (PSMOD : P82MOD, P83MOD)

AR— k P82 % TXDO, &— k P83 % RXDO IZ&E

- SIO0 EZfFE— RL YA ZDFE (SOMOD : SMOD, CKS. STB. PEN, SEN)

8 £y h UART. NEv v v 7, 11%/7t/% NRY T 42k R Y — TR RE RN

- SIO0 AR —L— h LY AZIZAR— L — MMy E (SOBAUR)

B U IAHERTE

- SIO0 EEE| D AL L Y A Z DEN Y AIA L L & E ) SABEE RIS 3RE
(ISIOOTXCR : ILEVEL)
ALYV 0 () ICE%E

(ISIOORXCR : ILEVEL)

- SI003 HI Y IAAHBLREIR I L 2 X # D SI00 ZAZH| 0 IALBLREREIRE v b 2 ZE 58

FN 0 IAZZERE (SIO3SEL : ISRO)

- SIO03 &IV IAHFR~ X 7 LY A X DF%E (SIBMASK : TOMASK, ROMASK)

SIO0 FEHIV IAZEEIE | SIO0 ZAFHI 0 IAHFF AN R E

EZEFFAIERE
- SIO0 EEHIE L P A X OEEF AT E v b2 EEFF A
- SIO0 Z EHIE L A X DZEH A By b EZE8

& (SOTCNT : TEN)
& (SORCNT : REN)

-
—
-
—

Re R

SIO1 #EA1EB%L (SIO1 _init())
EEE— FODRE

- SIO1 ZAEHIH L A X DZAFFFATE v b &Z5ERIZEE (SIRCNT : REN)

- SIO1 EfEHI# L2 2 Z oiiE (SITCNT : CDIV, TEN)

BRG v kY —2% f(BCLK). *{E251E 23R E

- PSENEE— FL U2 ZDkE (PSMOD : PS5MOD. P86MOD)

RN— P85 % TXD1, A"— k P86 % RXD1 T iE

- SIO1 #XZEE— FL YR ZOi%E (SIMOD : SMOD, CKS, STB, PEN, SEN)

8ty hUART. Wiz v r 1 ARy 7y v, RNU T 20k, R — BB ICRE

«SIO1 AR—L— L TPRZICA—L— FNYEMEEZTE (SIBAUR)

Bl Y AHERTE

- SIO1 XfEHI V IALHIE L 22 2 2 DENY AT L)L 2B 0 A ERIEITER
(ISIO1TXCR : ILEVEL)

« SIO1 ZAZE|IV IALFIH L A Z DEIN A L~ULh 0 (%) ICRE

(ISIO1RXCR : ILEVEL)

- SI003 Hl Y IA A BR BRI L 2 2 Z D SI01 ZAZEI 0 IAB R ERDEIR E Y 22 [EF58 T

) AAIZFHE (SIOSSEL : ISR1)

- SIO03 BNV IAARBR~ A7 L2 2 DF%E (SIOSMASK : TIMASK, RIMASK)

SIO1 FEEIV IAZAEEIE . SIO1 ZAFHEI 0 IAHFF AN E

ERIEFHFAIRE
- SIO1 EEHIE L P X 2 DEREFFATE v b EFEFFAIC
* SIO1 ZAEHI L P A X DZAZFFA E Y b &2 57

& (S1ITCNT : TEN)
& (SIRCNT : REN)

Re R
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REN ESNS 32176 FIL—7

UTNAVEZ T —REFER LA (UART £—F)

4.3.6 SIO2 #HEA1LEE%k (SI02_init())
ST00_init & FEEICEE LTV ET,

ASEITOJSLTHEERALTEY FEA,

4.3.7 SIO3 #HAEREER (SI03 init())
SIOO0_init & [AERICERE L TWET,

AXESETOTSLTRERLTEY FEA,

4.3.8 UART X/E0EER§%L (SIO0_Tr(). SIO1_Tr(). SIO2_Tr(). SIO3_Tr())

(1) EfEF0E
cSIO EENRNYy 77 27T 4 2R (SOTCNT : TBE)
CEETHENY T DT —HEEENNy T 7 LA LN, FEZIAL (SOTXB_L)
- FRERHREE BV K L
- SIO #fF5E THFH (SOTCNT : TSTAT)

SIO1_Tr(). SIO2_Tr(). SIO3_Tr()lZASETOJ S LTIEERALTEY FEA,

43.9 SIO ZEEIYIAHAIZL D UART ZE0EEH (SIO0_Rcevint(). SIO1_Revint(),
SI02_Revint(). SIO3_Recevint())

(1) =f{EwE
- SIO ZAEHIH L A X (ZEAT—H A) FiaH L (SIRCNT)
- SIOZfENRy 77 LY AFFHAHL (SIRXB_L)
- SIO Z{EHIFHI L ¥ A X O g L
FEAT—ZAFHAH L EZERNY 77 LY RAZGERH LORICZET A4 — T 2T
HT20
- SIO ZE=T7—% Aty b &R (SIRCNT : ERS)
1) T —NRWEE, ZET X EZET—EZ Ny 77 I, R FE2Af 7V A b
2) T —NHLGEE. ZEFATE Y bEZEZIRICL, BEZEHFTICRET D
(ZEHIBEILAZOKEY "7 U T EINET)

SI00_Revint(). SI02_Revint(). SIO3_Revint()lZASZ 7045 S LTRERLTEY £HA,

4310 SI102,3 DEIYAH/NT KSEH (IntHand_S1023())
ST02 & SI03 H1VAKE I A — TR0 AT & fr o TN BT, b &% 0 AZIRATA L0 s

%, SIO23 BV AHBBERRAT —H AL VAL DE|YIABERAT —X Ay hTHW LET,
(SI23STAT : IRQR2. IRQR3)

AEEITOJSLTEERALTEY FEA,

4311 RA—Fr7 v TIL—F > (startup.ms)

(1) BYRAHDERE
cICU R Z—F7—T )VOE| N AKX, SIO1 ZEE VAL (H'0000 00CC FH) 2 SIO1 =15
Y AZ L —F > (SIO1_RevInt() DEFHT FLZAZHRET S
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32176 FIL—7F
u (EN ESAS DTN A R —REFERALZRAB (UART E—R)

4.4

SETO05 5 LK

TRLIZ UART £— FOREZESE T 0/ T LR LET,

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

uart_main.c

/*""FILE COMMENT""*****************************************************
M32R C Programming Rev. 1.01

< Sample Program for 32176 >

< Serial I/O (UART) (main routine) >

Copyright (c) 2004 Renesas Technology Corporation
All Rights Reserved

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

LR

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

/* Include file */

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

#include . .¥inc¥sfr32176 pragma.h"

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

/* Function prototype declaration */

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

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

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

/* Definition of external reference */
/************************************************************************/

extern void DisInt( void ); /* Interrupt disable function */
extern void EnInt ( void ); /* Interrupt enable function */
extern void SIO0 init( void); /* Initialize SIO0 */

extern void SIOL init( void); /* Initialize SIO1 */

extern void SIO0 Tr( UCHAR *TrBuf, ULONG TrNum); /* Transmit from SIO0 */

extern void SIOL Tr( UCHAR *TrBuf, ULONG TrNum); /* Transmit from SIO1 */

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

/* Glcbal variable */

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

volatile UCHAR RcvBuf0[10]; /* Receive buffer */
volatile UCHAR RcvBufl[10]; /* Receive buffer */
volatile UCHAR RcvBuf2[10]; /* Receive buffer */
volatile UCHAR RcvBuf3[10]; /* Receive buffer */
volatile UCHAR rx cntO; /* Pointer to receive buffer */
volatile UCHAR rx cntl; /* Pointer to receive buffer */
volatile UCHAR rx cnt2; /* Pointer to receive buffer */
volatile UCHAR rx cnt3; /* Pointer to receive buffer */
/*""FUNC COMMENT""************* Kk ok k kK Kk Kk kkk

* Function name: init func()

* Description : Call various initialization functions

*

* Argument HE

*

* Returns H

*

* Notes H

*""FUNC COMMENT END""********* *kkkkk ******/

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

}
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32176 FIL—7

R {EN ESANAS . 5 59— 2 EERLEBEA (UART £ 1)

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

66  * Function name: port init ()

67 *

68  * Description : Port initialization

69 *

70 * Argument H

71 *

72 * Returns i

73 *

74 * Notes il

75 *""FUNC COleENT END"v'***************************************************/

76 void port init (void)

77 {

78 PICNT = PIENO; /* Enable port input */

79

80 /*** LED output port ***/

81

82 P11DATA = 0x00; /* Output data (must be set prior to mode) */
83 P11DIR = Oxff; /* P110-P117 : Output mode */

84 P11MOD = 0x00; /* P110-P117 : Input/output port */
85 }

86

87 /*""FUNC COleENT""****‘k**‘k***‘k**‘k**‘k**‘k***‘k**‘k***************************

88 * Function name: main ()

89 *

90  * Description
synchronized

91 *

92

93

94

: Receives data (increment pattern) from SIOl after being transmitted in 500 Kops clock-

: serial mode (when the source clock frequency = 10 MHz) from SIOO0 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.

95
96

Argument il

I

97
98 *

Returns i

99  * Notes HE

100 *""FUNC COMMENT EN'D""‘k**‘k***‘k**‘k**‘k**‘k***‘k**‘k***************************/

101 wvoid
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118 ULONG  J;

119 UCHAR  send data;

120 UCHAR  rcv data;

121 UCHAR  rx cntl bak;

122

123 rx _cntl = 0;

124 rx cntl bak = 0;

125

126 send data = 0;

127

128 DisInt();

129

130 init func();

131

132 SIO0 init();

133 STIO1_init();

134

135 EnInt();

136

137 while (1) {

138 SIO0 Tr( &send data, lul);
139

main (void)

~ o~
*
+
{
|
|
|
I
|
+

(SIO0)

(SI01)
(SI01)

(not use)
(SIO0)

R S S R I

*
~

140 while( rx cntl = rx cntl bak) {

/*
/*

/*
/*

/*

/*

/*

Disable interrupt */
Initialize microcomputer */

Initialize SIO0 */
Initialize SIO1 */

Enable interrupt */

Send data from SIO0 */

Wait for data to receive */

RJJ0O5B0632-0101/Rev.1.01

2005.07
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32176 FIL—7F
u (EN ESAS DTN A R —REFERALZRAB (UART E—R)

141 ;

142 }

143 rcv_data = RevBufl[ rx cntl - 1]; /* Read out received data */

144

145 if ( rx entl == 10) { /* Check for receive counter overflow */
146 rx cntl = 0;

147 }

148 rx cntl bak = rx cntl;

149

150 if ( rcv data = send data) {

151 P11DATA = rcv data; /* Display received (transmitted) data */
152 send data+t+; /* Increment transmit data */

153 } else { /* Received data in error */

154 P11DATA = 0x55;

155 while (1) {

156 for( § = Oul; § < 1000000ul; j++) { /* Wait */

157 ;

158 }

159 P11DATA "= Oxffu; /* Display 0x55 in blinking inverse video */
160 }

16l }

162 }

163 }
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4472 uartc

1 /*""FILE COMMENT""*****************************************************

2 * M32R C Programming Rev. 1.01

3 * < Sample Program for 32176 >

4 * < Serial Interface (UART) >

5 *

6 * Copyright (c) 2004 Renesas Technology Corporation

7% All Rights Reserved

8 *********************************************************************/

lg /************************************************************************/

11 /= Include file */

12 /************************************************************************/

13

14 #include "..¥inc¥sfr32176 pragma.h"

1

12 /************************************************************************/

17 /= Function prototype declaration */

18 /************************************************************************/

19

20 void SIO0 init( void); /* Initialize SIO0 */

21 void SIOl init( void); /* Initialize SIOl */

22 void SIO2 init( void); /* Initialize SIO2 */

23 void SIO3 init( void); /* Initialize SIO3 */

24 void SIO0 Tr( UCHAR *TrBuf, ULONG TrNum); /* Transmit from SIO0 */

25 void SIOl Tr( UCHAR *TrBuf, ULONG TrNum); /* Transmit from SIOL */

26 void SIO2 Tr( UCHAR *TrBuf, ULONG TrNum); /* Transmit from SIO2 */

27 void SIO3 Tr( UCHAR *TrBuf, ULONG TrNum); /* Transmit from SIO3 */

28 void SIO0 RevInt (void) ; /* SIO0 receive interrupt */

29 void SIOl_RevInt (void) ; /* SIOl receive interrupt */

30 void SIO2 RevInt (void) ; /* SIO2 receive interrupt */

31 void SIO3 Revint (void) ; /* SIO3 receive interrupt */

32 void IntHand SIO23 (void); /* SI02,3 transmit/receive interrupt handler */
gz /************************************************************************/

35 /% Externally referenced variable */

36 /************************************************************************/

37

38 extern volatile UCHAR RcvBufO[]; /* Receive buffer */

39 extern volatile UCHAR RcvBufl[]; /* Receive buffer */

40 extern volatile UCHAR RcvBuf2[]; /* Receive buffer */

41 extern volatile UCHAR RcvBuf3[]; /* Receive buffer */

42 extern volatile UCHAR rx cntO; /* Pointer to receive buffer */

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

44 extern volatile UCHAR rx cnt2; /* Pointer to receive buffer */

45 extern volatile UCHAR rx cnt3; /* Pointer to receive buffer */

46

47 /************************************************************************/

48 /* Define macro */

49 /************************************************************************/

50

51 /* Setting port operation mode */

52 /* 0123 4567 */

53 #define P8MOD SCIO 0x30u /* 0011 0000B P8 operation mode register */
54 /% 1L 1] [ +=—— P87 */
55 /* L | +-——— P86 */
56 RN P85 */
57 /XA A= P84 */
58 A NI EE— RXDO */
59 /* ] A TXDO */
60 R don't care */
61

62 /* 0123 4567 */

63 #define P8MOD SCI1 0x06u /* 0000 0110B P8 operation mode register */
64 /% 11 1] [ +=—— P87 */
65 /* L | +=——— RXD1 */
66 /*O1 ] A TXD1 */
67 /* ] A P84 */
68 /* ]| | Am————— P83 */
69 YL | Ee— P82 */
70 R don't care */
71

72 /* 0123 4567 */

73  #define P17MOD SCI2 0x0cu /* 0000 1100B P17 operation mode register */
74 /% 10 +=== P177 */
75 /* 1111 | |+=——- P176 */
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76
77
78
79
80
81
82
83
84

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
141
142
143
144
145
146
147
148
149
150
151
152

/*
/*
/*
/*
/*

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

#define P17MOD SCI3 0x03u

/* Setting serial IO */

*
f
/*
/*
/*
/*

#define SnTCNT INI 0x00u

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

#define SnMOD INI 0x20u

/* Setting interrupt priority level */

#define SioILEVEL 0x0u /*

#define ILEVEL 7 /*

0x7u

[ I R e RXD2 */

[ A== TXD2 */
[]|+==—=——— P173 */

| [+ P172 */
- don't care */

0123 4567 */

0000 0011B P17 operation mode register */
[111 11 ]+-—— RXD3 */

[ +==== TXD3 */

[ I R P175 */

[ A== P174 */

|| [+==—=——— P173 */

| [+ P172 */
- don't care */

0123 4567 */

0000 0000B  SIOn transmit control register */
['1I'l |||+-—= Disable transmission */

1] +++==—= don't care */

[ [ ++=——m £ (BCLK) */
- don't care */

0123 4567 */

0010 0000B  SIOn mode register */

[l |]|+-—— Sleep function disabled */

[l ||+==—== Parity inhibited */

[1ll |+-=—== don't care (odd) */

[T 4= 1 stop bit x/

[ [+=—— Internal clock */
et 8-bit UART */

Serial IO transmit/receive interrupt priority level

Interrupt Disable

*/

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

#define XIN 10 /* 10MHz */
#define BAUD 62 5 (XIN * 2000000 / 16 / 62500 - 1) /*
#define BAUD 15 6 (XIN * 2000000 / 16 / 15600 - 1) /*
#define BAUD 9615 (XIN * 2000000 / 16 / 9615 - 1) /*

62.5Kops */
15.6Kbps */
9615bps */

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

* Function name: SIO0 init ()
*

* Description : Sets SIO0 for 8-bit UART

* : - Reception by interrupt

* : - Program transmission

*

* Argument HE

*

* Returns H

*

* Notes : Port input function must be enabled
*

: Must be executed while interrupts are disabled

*""FUNC COMMENT EN'D"“‘k**‘k***‘k**‘k**‘k**‘k***‘k**‘k***************************/

void

{

STOO0_init( void)

/*** Setting transfer mode */

SORCNT = 0x00;
SOTCNT = SnTCNT INI;
P8MOD |= P8MOD SCIO;
SOMOD = SnMOD INI;
SOBAUR = BAUD 62 5;

/*** Interrupt related settings ***/
ISIOOTXCR = ILEVEL 7;

ISIOORXCR = SioILEVEL;
SIO3SEL &= ~ISRO;

/*
/*
/*
/*
/*

/*
/*
/*

Disable reception */

f(BCLK) and disable transmission */
Set P8 for SIO mode */

Set data format */

Set baud rate */

Set SIO0 transmit interrupt priority level */
Set SIO0 receive interrupt priority level */
Select receive-finished interrupt */

RJJ0O5B0632-0101/Rev.1.01
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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
226
227
228
229

SIO3MASK &= ~TOMASK; /* Disable SIO0 transmit interrupt request */
SIO3MASK |= ROMASK; /* Enable SIO0 receive interrupt request */

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

SOTCNT |= TEN; /* Enable transmission */
SORCNT |= REN; /* Enable reception */
}

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

* Function name: SIOl init()

*

* Description : Sets SIOl for 8-bit UART
* : - Reception by interrupt
* : - Program transmission

*

* Argument il

*

* Returns i

*

* Notes : Port input function must be enabled
*

: Must be executed while interrupts are disabled
*""FUNC CM/ENT EN'D""******‘k‘k*‘k‘k*‘k******‘k******‘k**‘k**‘k******************/

void SIOl_init( void)
{

/**% Setting transfer mode */

SIRCNT = 0x00; /* Disable reception */

SITCNT = SnTCNT INI; /* £(BCLK) and disable transmission */
P8MOD |= P8MOD SCI1; /* Set P8 for SIO mode */

SIMOD = SnMOD INI; /* Set data format */

S1BAUR = BAUD 62 5; /* Set baud rate */

/*** Interrupt related settings ***/

ISIOITXCR = ILEVEL 7; /* Set SIOl transmit interrupt priority level */
ISIOIRXCR = SioILEVEL; /* Set SIOl receive interrupt priority level */
SIO3SEL &= ~ISR1; /* Select receive-finished interrupt */
SIO3MASK &= ~T1MASK; /* Disable SIOl transmit interrupt request */
SIO3MASK |= RIMASK; /* Enable SIOl receive interrupt request */

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

S1TCNT |= TEN; /* Enable transmission */
S1RCNT |= REN; /* Enable reception */
}

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

* Function name: SIO2 init()

: Must be executed while interrupts are disabled

: Interrupt priority levels are common to both SIO2,3 transmission and reception
*""FUNC CM/ENT EN'D""***************************************************/

void SIO2_init( void)

{

*

* Description : Sets SIO2 for 8-bit UART
* : - Reception by interrupt
* : - Program transmission

*

* Argument i

*

* Returns i

*

* Notes : Port input function must be enabled
*

*

/**% Setting transfer mode */

S2RCNT = 0x00; /* Disable reception */

S2TCNT = SnTCNT INI; /* £(BCLK) and disable transmission */
P17MOD |= P17MOD SCI2; /* Set P17 for SIO mode */

S2MOD = SnMOD INI; /* Set data format */

S2BAUR = BAUD 62 5; /* Set baud rate */

/*** Interrupt related settings ***/

ISIO23CR = SioILEVEL; /* Set SI02,3 transmission and reception

interrupt priority level */
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230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269

SIO3SEL &= ~ISR2;

SIO3MASK &= ~T2MASK;

SIO3MASK |= R2MASK;

SI23STAT = (~( IRQTZ | IRQR2)) & 0xO0fu;

/*** Starting transmission/reception ***/
S2TCNT |= TEN;

S2RCNT |= REN;
}

/*
/*
/*
/*

/*
/*

Select receive-finished interrupt */
Disable SIO2 transmit interrupt request */
Enable SIO2 receive interrupt request */
Clear interrupt request */

Enable transmission */
Enable reception */

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

* Function name: SIO3 init()

*

* Description : Sets SIO3 for 8-bit UART

* : — Reception by interrupt

* : - Program transmission

*

* Argument il

*

* Returns Hi

*

* Notes : Port input function must be enabled
* : Must be executed while interrupts are disabled
*

: Interrupt priority levels are common to both SIO2,3 transmission and reception

*""FUNC COMMENT EN'D""‘k**‘k***‘k**‘k**‘k**‘k***‘k**‘k***************************/

void SIO3 init( void)
{

/*** Setting transfer mode */
S3RCNT = 0x00;
S3TCNT = SnTCNT INT;
P17MOD |= P17MOD SCI3;
S3MOD = SnMOD_INT;
S3BAUR = BAUD 62 5;

/*** Interrupt related settings ***/

ISIO23CR = SioILEVEL;

interrupt priority level */

270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306

SIO3SEL &= ~ISR3;

SIO3MASK &= ~T3MASK;

SIO3MASK |= R3MASK;

SI23STAT = (~( IRQT3 | IRQR3)) & O0xOfu;

/*** Starting transmission/reception ***/
S3TCNT |= TEN;

S3RCNT |= REN;
}

/*
/*
/*
/*
/*

/*

/*
/*
/*
/*

/*
/*

Disable reception */

f(BCLK) and disable transmission */
Set P17 for SIO mode */

Set data format */

Set baud rate */

Set SIO2,3 transmission and reception

Select receive-finished interrupt */
Disable SIO3 transmit interrupt request */
Enable SIO3 receive interrupt request */
Clear interrupt request */

Enable transmission */
Enable reception */

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

* Function name: SIO0 Tr()
*

* Description : Transmits data from SIOO

*

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

*

* Returns i

*

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

*""FUNC COMMENT EN'D"“‘k**‘k***‘k**‘k**‘k**‘k***‘k**‘k***************************/

void SIO0 Tr( UCHAR *TrBuf, ULONG TrNum)

{
ULONG  1i;

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

’

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

7

}

/*

/*
/*

Wait until transmit buffer is empty */

Transfer return data */

Wait for end of transmission */

RJJ0O5B0632-0101/Rev.1.01
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7
288 /*""FUNC COleENT"”*******************************************************
309 * Function name: SIOL Tr()
310 *
311 * Description : Transmits data from SIO1
312 *
313 * Argument : unsigned char *TrBuf Pointer to transmit data buffer
314 * : unsigned int TrNum Number of transmit bytes
315  *
316 * Returns HE
317  *
318 * Notes : Do not always need to wait for end of transmission
319 *""FUNC CM/ENT EN'D""***************************************************/
320 wvoid SIOl Tr( UCHAR *TrBuf, ULONG TrNum)
321 {
322 ULONG  i;
323
324 for( i = Oul; i < TrNum; i++) {
325 while (( S1TCNT & TBE) == Ou) { /* Wait until transmit buffer is empty */
326 ;
327 }
328 SITXB L = *TrBuf++; /* Transfer return data */
329 }
330 while (( SITCNT & TSTAT) !'= Ou){ /* Wait for end of transmission */
331 ;
332 }
333 1}
334
335 /*""FUNC CM/ENT""*******************************************************
336 * Function name: SIO2 Tr()
337
338 * Description : Transmits data from SIO2
339 *
340 * Argument : unsigned char *TrBuf Pointer to transmit data buffer
341 ~* : unsigned int TrNum Number of transmit bytes
342 *
343  * Returns HE
344 %
345 * Notes : Do not always need to wait for end of transmission
346 *""FUNC COleENT EN'D""*******‘k**‘k**‘k**‘k***‘k**‘k******‘k********************/
347 wvoid SIO2 Tr( UCHAR *TrBuf, ULONG TrNum)
348 |
349 ULONG  1i;
350
351 for( i = Oul; i < TrNum; i++) {
352 while (( S2TCNT & TBE) = Ou) { /* Wait until transmit buffer is empty */
353 ;
354 }
355 S2TXB L = *TrBuf++; /* Transfer return data */
356 }
357 while (( S2TCNT & TSTAT) != Ou) { /* Wait for end of transmission */
358 ;
359 }
360 }
361
362 /*""FUNC COleENT""*******************************************************
363 * Function name: SIO3 Tr()
364 %
365  * Description : Transmits data from SIO3
366 *
367 * Argument : unsigned char *TrBuf Pointer to transmit data buffer
368 * : unsigned int TrNum Number of transmit bytes
369 *
370 * Returns H
371 %
372 * Notes : Do not always need to wait for end of transmission
373 *""FUNC CM/ENT EN'D""***************************************************/
374 wvoid SIO3 Tr( UCHAR *TrBuf, ULONG TrNum)
375 |
376 ULONG  1i;
377
378 for( i = Oul; i < TrNum; i++) {
379 while (( S3TCNT & TBE) == Ou) { /* Wait until transmit buffer is empty */
380 ;
381 }
382 S3TXB L = *TrBuf++; /* Transfer return data */
383 }
384 while (( S3TCNT & TSTAT) != Ou) { /* Wait for end of transmission */
RJJ05B0632-0101/Rev.1.01 2005.07 Page 16 of 24
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385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462

}

/*""E NC COMMEN I kA A A A A AR A KRR AR A A KA AR A AR A AR A AR A AN A KRR A KRR AR A AR AR A A A A A A A A kK

Function name: SIO0 RcvInt ()

*

*
*
*
*
*
*
*

Description

: Reads out received data

Argument

Returns

Notes

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

void

{

}

UCHAR
UCHAR

status

SIO0_RcvInt (void)

data;
status;

SORCNT;

data = SORXB L;
status |= SORCNT;

if(( status & ERS) == Qu)

} else {

{

RcvBufO[ rx cntO++]

/* Error processing by user */

SORCNT &= ~REN;
SORCNT |= REN;

= data;

/*
/*
/*

/*
/*

/*

/*
/*

Read receive status */
Read out received data */

Handle overrun */

Check receive error sum */
Store received data */

Disable reception */

Disable reception */
Enable reception */

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

Function name: SIOl RcvInt ()

*

*
*
*
*
*
*
*

Description

: Reads out received data

Argument

Returns

Notes

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

void

{

}

UCHAR
UCHAR

status

SIO1l RcvInt (void)

data;
status;

SIRCNT;

data = SIRXB L;
status |= SIRCNT;

if (( status & ERS) == Qu)

} else {

{

RcvBufl[ rx cntl++]

/* Error processing by user */

SIRCNT &= ~REN;
SIRCNT |= REN;

= data;

/*
/*
/*

/*
/*

/*

/*
/*

Read receive status */
Read out received data */

Handle overrun */

Check receive error sum */
Store received data */

Disable reception */

Disable reception */
Enable reception */

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

* Function name: SIO2 RcvInt ()

*

*
*
*
*
*
*
*

Description

: Reads out received data

Argument

Returns

Notes

RJJ0O5B0632-0101/Rev.1.01
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463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540

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

void

{

}

SIO2_RcvInt (void)

UCHAR data;
UCHAR  status;

status = S2RCNT;
data = S2RXB L;
status |= S2RCNT;

if(( status & ERS) == Ou) {
RcvBuf2[ rx cnt2++] = data;

} else {

/* Error processing by user */

S2RCNT &= ~REN;
S2RCNT |= REN;

/*
/*
/*

/*
/*

/*

/*
/*

Read receive status */
Read out received data */

Handle overrun */

Check receive error sum */
Store received data */

Disable reception */

Disable reception */
Enable reception */

/*""E DC CM/ED I kA A A A A AR AR A AR A AR A A AR A KR A AR A AR A RN ARA AR A AR A AR AR A AR A A A A A kK

*

*
*
*
*
*
*
*

Function name: SIO3 RcvInt ()

Description

: Reads out received data

Argument H

Returns H

Notes

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

void

{

}

SIO3 RcvInt (void)

UCHAR data;
UCHAR  status;

status = S3RCNT;
data = S3RXB L;
status |= S3RCNT;

if(( status & ERS) == Ou) {
RcvBuf3[ rx cnt3++] = data;

} else {

/* Error processing by user */

S3RCNT &= ~REN;
S3RCNT |= REN;

/*
/*
/*

/*
/*

/*

/*
/*

Read receive status */
Read out received data */

Handle overrun */

Check receive error sum */
Store received data */

Disable reception */

Disable reception */
Enable reception */

/*""E DC CM/ED I kA A A A A AR AR A AR A A KRR A AR AR A AR A AR AR A KRR A KRR AR A AR AR A A A A A A A Ak K

Function name: IntHand SIO23()

*

*
*
*
*
*
*
*

Description : Processing by SIO2,3 transmit/receive interrupt handlers
Argument H

Returns e

Notes : Transmit interrupt is not considering

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

void

{

IntHand SI023 (void)

if (( SI23STAT & IRQR3)

= 0u) {

SI23STAT = (~IRQR3) & O0x0fu;

SIO3 RevInt();

}

1f(( SI23STAT & IRQR2)

= 0u) {

SI23STAT = (~IRQR2) & 0x0fu;

SI02 RevInt();

/*
/*
/*

/*
/*
/*

Judge interrupt request */
Clear interrupt request status
Process SIO3 receive interrupt

Judge interrupt request */
Clear interrupt request status
Process SIO2 receive interrupt

*/
*/

*/
*/
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443 statupms (—ERZEHRFL)
(48

69 ;****************************************

70 ; ICU Vector Table

71 ;****************************************

72

73 .SECTION ICUVECT, DATA, ALIGN=4

74 ;

75 . IMPORT $SIOL RevInt

76 ;

77 vectbl:

78 .DATA.W EIT reset ; H'0000 0094 MJT Input Interrupt 4:TIN3-TIN6
79 .DATA.W EIT reset ; H'0000 0098  MJT Input Interrupt 3:TIN20-TIN23
80 .DATA.W EIT reset ; H'0000 009C  MJT Input Interrupt 2:TIN12-TIN19
81 .DATA.W EIT reset ; H'0000 00RO MJT Input Interrupt 1:TINO-TIN2
82 .DATA.W EIT reset ; H'0000 00A4 MJT Input Interrupt 0:TIN7-TIN11
83 .DATA.W EIT reset ; H'0000 00A8 MJT Output Interrupt 7:TMSO,TMS1
84 .DATA.W EIT reset ; H'0000 00AC  MJT Output Interrupt 6:TOP8,TOP9
85 .DATA.W EIT reset ; H'0000 00BO  MJT Output Interrupt 5:TOP10

86 .DATA.W EIT reset ; H'0000 00B4 MJT Output Interrupt 4:TIO4-TIO7
87 .DATA.W EIT reset ; H'0000 00B8 MJT Output Interrupt 3:TIO8,TIO9
88 .DATA.W EIT reset ; H'0000 O0BC  MJT Output Interrupt 2:TOPO-TOP5
89 .DATA.W EIT reset ; H'0000 00CO  MJT Output Interrupt 1:TOP6,TOP7
90 .DATA.W EIT reset ; H'0000 00C4  MJT Output Interrupt 0:TIO0-TIO3
91 .DATA.W EIT reset ; H'0000 00C8  DMACO-4 Interrupt:DMAO-DMA4

92 .DATA.W $SIO01_RcvInt ; H'0000 00CC  SIOl Receive Interrupt

93 .DATA.W EIT reset ; H'0000 00DO  SIOl1 Transmit Interrupt

94 .DATA.W EIT reset ; H'0000 00D4  SIO0 Receive Interrupt

95 .DATA.W EIT reset ; H'0000 00D8  SIOO0 Transmit Interrupt

96 .DATA.W EIT reset ; H'0000 00DC  A-DO Conversion Interrupt

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

98 .DATA.W EIT reset ; H'0000 OOE4  TODO Output Interrupt

99 .DATA.W EIT reset ; H'0000 O0E8  DMAC5-9 Interrupt:DMAS-DMA9

100 .DATA.W EIT reset ; H'0000 OOEC  SIOZ2,3 Transmit/Receive Interrupt
101 .DATA.W EIT reset ; H'0000 O0F0  RTD Interrupt

102 .DATA.W EIT reset ; H'0000 0O0F4  TIDl Output Interrupt

103 .DATA.W EIT reset ; H'0000 00F8  TOD1,TOMO Output Interrupt

104 .DATA.W EIT reset ; H'0000 OOFC  SIO4,5 Transmit/Receive Interrupt
105 .DATA.W EIT reset ; H'0000 0100 A-D1 Conversion Interrupt

106 .DATA.W EIT reset ; H'0000 0104  TID2 Output Interrupt

107 .DATA.W EIT reset ; H'0000 0108 TML1 Input Interrupt

108 .DATA.W EIT reset ; H'0000 010C  CANO Transmit/Receive & Error Interrupt
109 .DATA.W EIT reset ; H'0000 0110 CAN1 Transmit/Receive & Error Interrupt

(UTEH)
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