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441 TIO4 _mes_main.c

1 /*""FILE COMMENT""

2 % M32R C Programming Rev. 1.00

3 * < Sample Program for 32192 >

4 * < TIO4 measure clear input (main routine) >

5 *

6 * Copyright (c) 2005 Renesas Technology Corporation

7 All Rights Reserved

8 * /

9

lO /* ***/

11 /* Include file */

12 /* ***/

13

14 #include "..¥inc¥sfr32192 pragma.h"

15

16 /* ***/

17 /* Function prototype declaration */

18 /* ***/

19
20 void main (void) ; /* Main function */
21 void init func(void); /* Initial setup function */
22 void port init (void); /* Initialize port */
23 void timer init(void); /* Timer initialization */
24 void int init(void); /* Initialize ICU */
25 void TINO 2 Int(void); /* Process TINO-2 input interrupt */
26
27 / /
28 /* Definition of external reference */
29 / /
30
31 extern void DisInt ( void ); /* Interrupt disable function */
32 extern void EnInt ( void ); /* Interrupt enable function */
33
34 extern void TIO4 MesClr init( void ); /* Initialize TIO4 measurement clear input mode */
35 extern wvoid TINO Int (void); /* Process TINO (TIO4 measurement input) interrupt */
36
37/ /
38 /* Global variable */
39 / /
40
41 volatile ULONG MesTime; /* Measurement count value */
42
43 /*""FUNC COMVENT""
44 * Function name: int init()
45 %
46  * Description : Initialize ICU
47 *
48  * Argument HE
49 *
50 * Returns HE
51 *
52  * Notes :
53 FMUEUNC COMMENT END™" /
54 void int init(void)
55 {
56 IMJTICRL = 0x00; /* TINO-2 ILEVEL = 0 */
57 }
58

59 /*"FUNC COMMENT""
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60 * Function name: timer init()

6l *

62  * Description : Timer initialization

63 *

64  * Argument H

65  *

66  * Returns HIE

67 *

68  * Notes :

69 FMUEUNC COMMENT END" /

70 void timer init (void)

71 {

72 CNTCKSEL = 0x00; /* Set supplied clock select BCIK/4 */
73

74 PRSO = ( 100 - 1); /* Set prescaler (10us@10MHz) */
75}

76

77 /*""EUNC COMMENT""
78  * Function name: port init()

79

80 * Description : Initialize port

81 *

82  * Argument HE

83 %

84  * Returns H

85 %

86  * Notes HE

87 FMUEUNC COMMENT END" /

88 wvoid port init (void)

89 {

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

91

92 P1ODATA = 0x00; /* Output data (must be set prior to mode) */
93 P10DIR = Oxff; /* P100-P107 : Output mode */

94 P1OMOD = 0x00; /* P100-P107 : Input/output port */
95

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

98 P11MOD = 0x00; /* P110-P117 : Input/output port */
99 }

100

101 /*""FUNC COMMENT""
102 * Function name: init func()
103
104
105
106
107
108
109
110 Notes Hi

111 *""EFUNC COMMENT END" /

112 void init func(void)

113 {

114 port_init(); /* Initialize those related to port */
115 timer init(); /* Initialize those related to timer */
116 int init(); /* Initialize those related to int */
117 1}

118

119 /*""FUNC COMMENT""
120 * Function name: main()
121 *
122

123

124

125

126

*
*
*
*
*
127 *
*
*
*
*
*

Description : Call various initialization functions

Argument Hil

Returns Hi

R

Description : Initialize those related to int While using TIO4 in measurement clear input mode,
: this function measures the duration of a rising edge on the input signal entered
: from the TINO pin. The 16 low-order bits of the measurement result are output from ports 10 and 11.
: The measurement resolution is 10 us (when the source clock frequency = 10 MHz) .

128
129
130
131
132 Notes :

133 *""EUNC COMMENT END" /
134 void main (void)

135 {

136 volatile USHORT *P10P11DATA;

137

Argument Hil

Returns H
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138 P10P11DATA = (USHORT *)&P10DATA;

139 MesTime = Oul;

140

141 DisInt(); /* Disable interrupt */
142

143 init func();

144

145 TIO4 MesClr init(); /* T104 count start */
146

147 EnInt(); /* Enable interrupt */
148

149 while (1) {

150 *P10P11DATA = MesTime;

151 }

152 '}

153

154 /*""FUNC COMMENT""
155 * Function name: TINO 2 Int()

156 *

157  * Description : Enable interruptProcess TINO-2 input interrupt

158  * : If a TINO interrupt, clear request status and process the TINO interrupt.
159 *

160  * Argument H

161 *

162  * Returns e

163 *

164  * Notes e

165 FMUEUNC COMMENT END" /

166 wvoid TINO 2 Int (void)

167 |

168 /*** Interrupt judgment (TINO) **x/

169

170 if (( TINIRO & TINISO) != Ou) {

171 DisInt(); /* Disable interrupt */
172 TINIRO &= ~TINISO; /* Clear TINO interrupt request */
173 EnInt(); /* Enable interrupt */

174

175 TINO Int(); /* Process TINO interrupt */
176 }

177 '}
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442 TIO4 mes.c

/*"FIIE COMMENT

<

* M32R C Prograrming Rev. 1.00

Sanple Program for 32192 >

W Joy Ul b WN
* ok ok X

< TIO4 measure clear input mode >
Copyright (c) 2005 Renesas Technology Corporation
All Rights Reserved

9
10 / /
1 /* Include file */
12 / /
13
14  #include ". . ¥inc¥sfr32192 pragma.h"
15
16 / /
17 /* Externally referenced variable */
18 / /
19
20 extern volatile ULONG MesTime; /* Measurement count value */
21
22/ /
23 /* Definition of external reference */
24/ /
25
26 extern void DisInt ( void ); /* Interrupt disable function */
27 extern void EnInt ( void ); /* Interrupt enable function */
28
29 / /
30 /* Function prototype declaration */
31/ /
32
33 void TIO4 MesClr init( void ); /* Set TIOA measurenent clear input mode */
34 void TINO Int( void ); /* Process TINO (TIO4 measurement input) interrupt */
35
36 / /
37 /* Define macro */
38 / /
39
40 /*** Measurement clear input (TIO4) ***/
41
42 /* 0123 4567 */
43 #define TEB2 MASK 0x30u /* 0011 0000B  */
44  #define TEB2 Tin0 0x00u /* 0000 0000B  */
45 /* H——— Input event bus 2 : TINO */
46
47 /* 0123 4567 */
48 fidefine TIO4 MASK Oxffu /* 1111 1111B */
49  #define TIO4 MesClr 0x34u /* 0011 0100B  */
50 /* ||| |++H——— Set TIO4 measurement clear input mode  */
51 /x| | A———— Measurement input source : */
52 /* 0 input event bus 2 selected */
53 Y —— Erable external input */
54 /* H———— Select clock bus 0 */
55
56 /* 0123 4567 89AB CDEF */
57 #define TINO MASK 0x0003u /* 0000 0000 0000 0011B */
58 #define TINO REdge 0x0001u /* 0000 0000 0000 0001B */
59 /* ++— Set rise on TINO to be the active edge*/
60

61 /*""EUNC COMMENT
62 * Function nanme:
63 *

TIO4 MesClr init ()

64  * Description

: Initial settings for TIO4 measurement clear input mode

65 : — While using TIO4 in measurement clear input mode,

66 * this function measures the period of a rising edge on TINO which is entered via input event bus 2

67 * : — The count source used for this operation is clock bus 0

68 *

69 * Argument -

70 *

71 * Returns -

2 *

73 * Notes : The prescaler, clock bus, etc. are set separately fram the above

74 : ICU's interrupt control related registers are set separately fram the above
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SR : Port input function must be enabled

76 * : This function must be executed while interrupts are disabled

77 FMUEUNC COMMENT END" /

78 void TIO4 MesClr init( void )

79 |

80 UCHAR  tenp;

81 USHORT  templ6;

82

83 /*** Setting input event bus 2 ***/

84

85 teamp = CKIEBCR;

86 CKIERCR = ( temp & ~IER2 MASK) | IEB2 TinO; /* Select input event bus 2 for input */
87

88 /*** Setting measurement clear input (TIO4) ***/

89

%20 temp = TIOACR;

91 TIOACR = ( tamp & ~TIO4 MASK) | TIO4 MesClr; /* Set TIOA measurement clear input mode */
92

93 /*** Setting P150 (TINO) rising edge active ***/

94

% templ6 = TINCRO;

9% TINCRO = ( templ6 & ~TINO MASK) | TINO REdge; /* Setting TINO rising edge active */
97 P1SMOD |= 0x80u; /* Select P150 for TINO */

98

99 /*** Setting interrupt (TIO4) ***/

100

101 temp = TIOIRL;

102 temp |= ( TIOIS7 | TIOIS6 | TIOISD) | TIOIMVA4; /* Disable TIO4 interrup */

103 tamp &= ~TIOIS4; /* Clear TIO4 interrupt request status */
104 TIOIRL = temp;

105

106 /*** Setting interrupt (TINO) ***/

107

108 TINIRO & ~( TINISO | TINIMO); /* Endble TINO interrupt */

109

110 /*** Initializing counter ***/

111

112 TIOACT = Oxffff; /* Set initial value in TIO4 counter */
113

114 /*** Starting count ***/

115

116 TIOPRO = (~TIO4PRO) & OxFEEFU; /* Endble TIO4 enable protect rewrite */
117 TIOCEN = Oxffff; /* Starting count TIO4 */

118 }

119

120 /*""EUNC COMMENT
121 * Function name: TINO Int()
122 =
123  * Description : Read out captured value (TIO4 measured time) in TINO interrupt
124 *
125  * Argurent H
126 *
127  * Returns H
128 =
129  * Notes : TIOA interrupt processing is needed for judgment of twice or more overflow occurrences
130 *""FUNC COMVENT END" /

131 void TINO Int( void )

132 {

133 UCHAR  tenp;

134

135 DisInt(); /* Interrupt disable */

136

137 MesTime = ( Oxffff - TIO4RLO); /* Read out measured time */

138 if (( TIOIR1 & TIOIS4) != Ou) { /* Determine overflow */

139 tenp = TIOIRL;

140 tarp |= ( TIOIS5 | TIOIS6 | TIOIST);

141 teamp & ~TIOIS4;

142 TIOIR] = temp; /* Clear interrupt request status */

143 MesTime += 0x10000ul; /* B to compensate for overflow */

144 }

145

146 EnInt () ; /* Interrupt enable */

147 '}
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()
72 ; ek ke ok ok ke ok ok ok ok ok ok ke ok ok ok ke ok ok ke ok ok ok ok ok ok ke ko k ok ok ok ok ok ok ok ok
73 ; ICU Vector Table
74 ; Kk kK k ki ok ok ok ok ok k ki ok k ok ok k ok ok ok ok ok ok kkokkkkkkkkkkkx
75
76 . SECTION
o
78 . IMPORT $TINO 2 Int
79
80 wvectbl:
81 .DATA.W EIT reset
82 .DATA.W EIT reset
83 .DATA.W EIT reset
84 .DATA.W $TINO 2 Int
85 .DATA.W EIT reset
86 .DATA.W EIT reset
87 .DATA.W EIT reset
88 .DATA.W EIT reset
89 .DATA.W EIT reset
90 .DATA.W EIT reset
91 .DATA.W EIT reset
92 .DATA.W EIT reset
93 .DATA.W EIT reset
94 .DATA.W EIT reset
95 .DATA.W EIT reset
96 .DATA.W EIT reset
97 .DATA.W EIT reset
98 .DATA.W EIT reset
99 .DATA.W EIT reset
100 .DATA.W EIT reset
101 .DATA.W EIT reset
102 .DATA.W EIT reset
103 .DATA.W EIT reset
104 .DATA.W EIT reset
105 .DATA.W EIT reset
106 .DATA.W EIT reset
TOUL 7
107 .DATA.W EIT reset
108 .DATA.W EIT reset
109 .DATA.W EIT reset
110 .DATA.W EIT reset
111 .DATA.W EIT reset
Interrupt
112 .DATA.W EIT reset
Interrupt
113 .DATA.W EIT reset
114 .DATA.W EIT reset
115 .DATA.W EIT reset
Interrupt :DINO-DINS
116 .DATA.W EIT reset
Interrupt
117 .DATA.W EIT reset
118 .DATA.W EIT reset
119 .DATA.W EIT reset
Interrupt
120 .DATA.W EIT reset
121 .DATA.W EIT reset
122 .DATA.W EIT reset
123 ;
(LIT4HE)

(—ERZE kAt

ICUVECT, DATA, ALIGN=4

; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000
; H'0000

; H'0000
; H'0000
; H'0000
; H'0000
; H'0000

; H'0000

; H'0000
; H'0000
; H'0000

; H'0000

; H'0000
; H'0000
; H'0000

; H'0000
; H'0000
; H'0000

0094
0098
009C
00”0
00A4
00A8
00AC
0080
00B4
00B8
00BC
00co
00c4
00cs
0occ
00DO
00D4
00D8
00pc
00EO0
00E4
00E8
00EC
00FO0
00F4
00F8

00FC
0100
0104
0108
010cC

0110

0114
0118
011C

0120

0124
0128
012c

0130
0134
0138

MJT Input Interrupt 4:TIN3-TIN6
MJT Input Interrupt 3:TIN20-TIN27
MJT Input Interrupt 2:TIN16-TIN19
MJT Input Interrupt 1:TINO

MJT Input Interrupt 0:TIN7-TIN1O
MJT Output Interrupt 7:TMSO,TMS1
MJT Output Interrupt 6:TOP8,TOP9
MJT Output Interrupt 5:TOP10
MJT Output Interrupt 4:TIO4-TIO7
MJT Output Interrupt 3:TIO8,TIO9
MJT Output Interrupt 2:TOPO-TOP5
MJT Output Interrupt 1:TOP6,TOP7
MJT Output Interrupt 0:TIO0-TIO3
DMACO-4 Interrupt:DMAO-DMA4

SIO1 Receive Interrupt

SIOL Transmit Interrupt

SIO0 Receive Interrupt

SIO0 Transmit Interrupt

A/DO Conversion Interrupt

TIDO Output Interrupt

TODO Output Interrupt

DMAC5-9 Interrupt:DMAS-DMAS
SI02,3 Transmit/Receive Interrupt
RTD Interrupt

TID1 Output Interrupt

TOUL Output Interrupt:TOUl 0-

SIO4,5 Transmit/Receive Interrupt
Reserved

Reserved

TML1 Input Interrupt:TIN30-TIN33
CANO Transmit/Receive & Error

CAN1 Transmit/Receive & Error

DRI Transfer Interrupt
DRI Counter Interrupt:DECO-DEC4
DRI Event Detection

CANO Transmit/Receive Completion

CANO Single-Shot Interrupt
CANO Error Interrupt
CAN1 Transmit/Receive Completion

CAN1 Single-Shot Interrupt
CAN1 Error Interrupt
RAM Write Monitor Interrupt

RJJ05B0784-0100/Rev.1.00

2005.06

Page 12 of 16



RENES s 32192/32196 J )L—F

2ARTIODWA GHRII VT ADE—F)

45 EEZA IV

UTIEARZE 077 L TOMEZXA I TE2RLET,

ARy
(F¥TFv)
s
e AN A= R ﬂilj ]
Arksavy
PODT 4 LA
A R—TILEY b+
TINOAAEE
— HFFFF SR SR S—
BET055 LTI
A kA 2—TILETIZ
MPHEEBRELTUWET
P PL
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr H'7000
L HIQ000 e N
AL R4 IE H'7000
TINOI Y A2 Bl
TINE| Y SAHER
% WAk 7) 87
2k BEIYAH
(BETOYSLTRTUETIO—LENE SN ETINE YAHERRTF—2 A THRELET)
.- AEITBVTIE, #8213 VU RRIIEAHEE A
K451 TIOFHREO UFAAE—FE2AI2VTH

RJJ05B0784-0100/Rev.1.00 2005.06 Page 13 of 16



32192/32196 J )L—F

LENESAS 842 TIODEA (15 Y7 AHNE—F)

5. BFFXa AV

+ 32192 /' )v—7 5 —% 32—k Rev.1.01
+ 32196 /' )v—7 5 —% 3 — |k Rev.1.00
- 32192/32196 /' /L —F N— K7 =7 ~==27/ Rev.1.00
« MST-CC32R V.4.30 =—HF —RX<w==2T7 /L (C 2> 31 T
* M3T-AS32R V.4.30 +—H# —X~==2T7 /L (77 F)
- M32R-FPU V7 h 7 =7 ~==7/ Rev.1.01
(BEHRENIYT A T 7 ) a ViR —ERXR—=UMNBAFLTLIEEY, )

6. R—LR—TLHYR—FED

IWRY R FU ) aR—bhl—
http://www.renesas.com/

LY 2R ERRICRE T A BRIEE & M32R 7 7 2 U ICBd A e BRIAEL
HAH <P R— B H : csc@renesas.com

RJJ05B0784-0100/Rev.1.00 2005.06 Page 14 of 16



32192/32196 JIL— 7
- {ENESAS SAXTIOQEA GHAIZ U ZANE—F)

32192/32196 ¥ )IL— 7
cRETEC 8% BAITIODGA GHAI2UT7ARE—F)
75— 30/—Fk

Rev. F47TH HETNE

=2 KA Vb

1.00 2005.06.21 - DR AT

RJJ05B0784-0100/Rev.1.00 2005.06 Page 15 of 16



32192/32196 4 )L— 7
LENESAS 842 TIODEA (15 Y7 AHNE—F)

ZREHRFCET 2B/

1.8t ERE. FEEORLICEHTEYFEIN., FERBERBIIHRENRELLY . REMET D15
BRHYET, BHOFERBLOBIERITRIEICL > THRE LT, AFFH. KKFHK,
HEMBEGEZE LSERVEL S BRENREF R LEURFKG. EREXRRET. RBEM LR
R EDREFRFFITHHDTHEECLES L,

FEMCHAIKHLTOEEER

1. AL, PEHENARIZIECEEYNGILAYR T/ A HREZCBANVELODDSESE
HThY., REHDPICRHOBRMERICOVWTILRYR T/ OUHRAT DA EEZ Db
DIEFIOER., FRZHETIIOTEHY FEA,

2. ABHICRBOHGZT—2. B, X, FOF S L, 7ILIYXLZOMIEAEREGOERICER
THEE., E=EFADENICHT E2BEBICEL. LRXHR T/ 0DEERZEVERA,
J.AEBHICEEORZET—42. B, £, AT S L, 7LV XLZOMETOERIEAEHRET
BROIOTHY. LRXHYR T0/0DE, FELLIC, AEHICEHB L-RREEIEHEE
BEHEMHYFET, WA T/ 0DFBREFOTEBAIZE-YELTIE, FRICILR
YR T80, LAY RABREFELITBNE~ARFOERE CHRBESETLLEIC, LRYX
T /7 AP iR—LR—T(http://www.renesas.com)iE EFE L TRAASNAERICEICTEEL

AN

4. REFICRE LERIE. EEEFHT-O. BEEICFHELEZEDOTINET—REROTBRIRY I
HEETIZEEASEHRICELCEERICEK. LRYR T /00FF0EEZAVEEA,

5. RAEHICHREOHKET—42. B, RISTRIEMWLBERE., TOJSLRUVTILIYXLERAT
HBEAIE. HITRE. 7A5 54, FILIT) ALBMTEET 55 THL . SRATLLHKTH
DIEFHE L., BEHROEFRICEVWCERAAEZHELTLEZSWL, LR T2/ 001%, &R
AIEICHT HEEIFAVEEA,

6. ABERICHEB INZERIE. ARITHIDOIESIGTKRDOTTHEASNIBHRHLIWVIE AT L
[CAWLNZZEEZBAMELTHH. BESN-E1DOTEOHY FHA, KERICEHOHGZZE
g, BEAR. EEA. MEFER. BEFAHEA. BETHBAKSEHIVEORTLLRE,
BEAEAD CHAZ CHREDEIZIEK, LR2YR TH/00, L2 RARFTEFELIIEFHNE~NCRES
CFEELY,

ARBEHOBEE., EHICONVTIE, XEBICKDIILRHYR T/ OCDHBRORENBETT,

8. ABHICEALEMIIODLWTOEMULEHLE., ZOMBEMAEDANSETNELELILRYR T5
JBY, LAY RBEFRELIFFHNEETIBE LS,

~

RJJ05B0784-0100/Rev.1.00 2005.06 Page 16 of 16



