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5. 7AOYJSLYR b

1 Y dsiaiaieiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaialaiaiaiaiaiaiaiaiainiaiaiaioiaiaiaiaiaiaiaiaiaiaiaiaioliaiaiaialiaiaiaialaiaiataliaialatalaialatel
2 * DISCLAIMER
3 * This software is supplied by Renesas Electronics Corporation and is only
4 * intended for use with Renesas products. No other uses are authorized. This
5 * software is owned by Renesas Electronics Corporation and is protected under
6 * all applicable laws, including copyright laws.
7 * THIS SOFTWARE IS PROVIDED "AS IS AND RENESAS MAKES NO WARRANTIES REGARDING
8 * THIS SOFTWARE, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING BUT NOT
9 * LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE
10 * AND NON-INFRINGEMENT. ALL SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.
11 * TO THE MAXIMUM EXTENT PERMITTED NOT PROHIBITED BY LAW, NEITHER RENESAS
12 * ELECTRONICS CORPORATION NOR ANY OF ITS AFFILIATED COMPANIES SHALL BE LIABLE
13 * FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
14 * ANY REASON RELATED TO THIS SOFTWARE, EVEN IF RENESAS OR ITS AFFILIATES HAVE
15 * BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
16 * Renesas reserves the right, without notice, to make changes to this software
17 * and to discontinue the availability of this software. By using this software,
18 * you agree to the additional terms and conditions found by accessing the
19 * following link:
20 * http://www.renesas.com/disclaimer *
21 * Copyright (C) 2011 Renesas Electronics Corporation. All rights reserved.
22 elsiaiaiaieiaiaiaisiaiaiaiaiaiaiaisiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaisialiaiaiaiaiaiaiaialaiaiatoliaiaiaialiaiaiataiaiaiatataiaV 4
23 Y Aaieiaiaiaiaiaiaialaiaioiaiaiaioiaiaiaiaioaiaiaiaiaiaiaiaioiaiaiaioiaialoioiaiaioiaiaialatolale
24 * File Name : SH7254R.c
25 * Version :1.00
26 * Device(s) = SH72546R
27 * Tool-Chain : High-performance Embedded Workshop (Ver.4.09.00.007).
28 * : C/C++ compiler package for the SuperH RISC engine family
29 * > (Ver.9.04 Release00).
30 * 0S > None
31 * H/W Platform : SH725xEVB04-C(CPU board)
32 * Description : This is the main tutorial code.
33 * Operation : A/D conversion data conversion by DMAC.
34 isisisisiaieiaiaiaioialaisitiaiaiaiaiaiaiasiaiaiaiaitiaiaiasiaiaiaiasiaialiaiaisiaiaiaisiaiaiaiaiaiaiaiaiaiaiaisiaiaiaisialaiaiatoiaiaiaiaiaiaiaialaiaiatainl 4
35 Y daiaiaiaiaiaiaisiaiaiaioiaiaisiaiaiaiaisiaiaiaisiaiaiaiaiaiaiasioiaiaiaisiaiaiaisiaiaiaiaiaialaiaiaialaiaiaialaiaiaialaioiaialaieiaialaiaiaialaietaiale
36 * History : DD.MM.YYYY Version Description
37 * : 23.12.2011 1.00 First Release
38 ****************************************************************************l
39
40 Y Saiaiaioiaialaiaialaiaioialaiaiaiaiaiaiaiaiaiaiaioliaiaioiaiaiaiofaiaiaioiolialaiofaiaiaiate
41 Includes <System Includes> , “Project Includes”
42 ***************************************************************************/
43 #include <machine.h> /* Built-in function header */
44 #include "i1odefine_h" /* 1/0 header */
45
46 /***************************************************************************
47 Macro definitions
48 elalaiaiaioielaiaiaiaiaiaiaiaiaiaioiaiaiaiaiaiaiaiaiaialaisiaiaiaisiaiaisiaiaiaiaiaiaialaiaiaiaiaisiaiaiaiaiaialaisiaialaiaiaialaiolaialaiaiaialaiete)
49 volatile struct st_adc
50 {
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51 unsigned short DATAO; /* Scan conversion data 0 */

52 unsigned short DATAl; /* Scan conversion data 1 */

53 unsigned short DATA2; /* Scan conversion data 2 */

54 unsigned short DATA3; /* Scan conversion data 3 */

55 };

56 #define ADC (*(struct st_adc *)OxFFF8F000)

57

5 8 /***************************************************************************
59 Private global variables and functions

61 void main(void); /* Main routine */

62 void Int_Dei4(void); /* Interrupt end of DMAC transfer */
63 void Int_Cmig5(void); /* Interrupt from timer G5 */

64

66 * Function Name: main

67 * Description : The main loop
68 * Argument : none

69 * Return Value : none

71 void main(void)

72 {

73 /* ADC Initialize */

74 /* Configure ADCSR

75 b7 ADST - Scan Conversion Start - Scan conversion stop

76 b6 ADCS - Scan Conversion Mode Select - 1 cycle scan mode

77 b5 Reserved - Read only bit

78 b4 ADIE - ADI Interrupt Enable - Enable

79 b3:b2 Reserved - Read only bit

80 bl TRGE - External or ATU-111 Trigger Enable - Enable

81 bO EXTRG - Trigger Select - Select ATU-111 trigger */

82 ADCB.ADCSR.BYTE = 0x12;

83

84 /* Configure ADCER

85 bl5 ADRFMT - A/D Data Register Format Sselect - Selects left-alignment
86 bl14:b12 Reserved - Read only bit

87 bll DIAGM - Self Test Enable - Disable

88 b10 DIAGLD - Self Test Mode Select - Self-test is performed with automatic rotation
89 b9:b8 DIAGVAL - Self Test Voltage Select - Reserved

90 b7 CKS - Clock Select - A/D conversion time = 50state

91 b6:bl Reserved - Read only bit

92 bO ITTRGS - Expanded Interrupt Conversion Trigger Source Selection -
93 ANO interrupt conversion is triggered by the timer DOOA in the ATU-111*/
94 ADCB.ADCER.WORD = 0x0000;

95

96 /* Configure ADANS3

97 b15:b0 Reserved - Read only bit

98 b8:b4 ANS48 to 44 - A/D Channel 48 to 44 Select - Not selected

99 b3:b0 ANS43 to 40 - A/D Channel 43 to 40 Select - Selected */

100 ADCB.ADANS3.WORD = Ox0O0O0F;

101

102 /* DMAC Initialize */
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103 /* Configure of DMAC4.SAR

104 b31:b0 DMA Source Address - To store ADR40 address */
105 DMAC4_.SAR = (int)(&ADCB.ADR40);

106

107 /* Configure of DMAC4.DAR

108 b31:b0 DMA Destination Address - To store DATAO address */
109 DMAC4_.DAR = (int)(&ADC.DATAO);

110

111 /* Configure of DMAC4.CHCR4

112 b31:b30 Transfer Count Mode - Number of transfer : DMATCR value
113 b28 Reloading Function 1 - Enable

114 b27:b26 Reloading Function 2 - Disable

115 b24 Integer to Floating-Point Conversion Function - Disable
116 b18 Half End Interrupt - Disable

117 b15:b1l4 Destination Address Mode - Increase mode

118 b13:bl2 Source Address Mode - Increase mode

119 b11:b8 Resource Select - Set ADC-B(A/D conversion end)
120 b5 Transfer Bus Mode - Burst transfer mode

121 b4:b3 Transfer Size - Word unit transfer

122 b2 Interrupt Enable - Enable

123 bO DMA Enable - Enable

124 b29,b25,b23:19,b17:16,b7:6,bl

125 Reserved - Read only bit */

126 DMAC4 .CHCR.LONG = 0x90005D2D;

127

128 /* Configure of DMAC4._.DMATCR

129 b31:b24 Reserved - Read only bit

130 b23:b0 DMA Reload Transfer Count - Set 4 */

131 DMAC4 .DMATCR = 0x0004;

132

133 /* Configure of DMAC4_.RSAR

134 b31:b0 DMA Reload Source Address - Address : ADCB.ADR40 */
135 DMAC4 .RSAR = (int)(&ADCB.ADR40);

136

137 /* Configure of DMAC4_RDAR

138 b31:b0 DMA Reload Destination Address - Address : ADC.DATAO */
139 DMAC4 _.RDAR = (int)(&ADC.DATAO);

140

141 /* Configure of DMAC4_.RDMATCR

142 b31:b24 Reserved - Read only bit

143 b23:b0 DMA Reload Transfer Count - Set 4 */

144 DMAC4 .RDMATCR = 0x0004;

145

146 /* Configure of DMAOR

147 b13:b12 CMS - Cycle Stealing Mode Select - Normal mode
148 b9:b8 PR - Priority Mode - Fix mode 1

149 bO DME - DMA Master Enable - Enable all DMA transfer
150 b15-14,11-10,7-1 Reserved - Read only bit */

151 DMACCOM.DMAOR.WORD = 0x0001;

152

153 /* ATU-II Initialize */

154 /* Configure PSCRO
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155 b15:b10 Reserved - Read only bit

156 b9:b0 PSCn - Devision Ratio - Set to 1/20 of the prescaler division ratio */

157 ATUCTRL.PSCRO.WORD = 0x0013;

158

159 /* Configure TCRG

160 b7 Reserved - Read only bit

161 b6:b4 CKSELGS5 - Clock Select G5 - Clock bus 0

162 b3:b2 Reserved - Read only bit

163 bl CMPOEG5 - Pulse Output Enable G5 - Outputs a pulse when a compare match

164 bO CMEG5 - Compare Match Interrupt Enable - Enable CMFG5 interrupt */

165 ATUG.SUBBLOCK[5]-TCRG.BYTE = 0x03;

166

167 /* Configure OCRG

168 b15:b0 TCNTGn - Timer Counter - Compare match Gn value to 10000 */

169 ATUG.SUBBLOCK[5] -OCRG = 0x2710;

170

171 /* INTC Initialize */

172 /* Configure IPR4 - Interrupt Priority Configuration Register

173 b15:b12 DMAC4 - DMAC4 Interrupt Priority Level - Level 15

174 b11:b8 DMAC5 - DMACS5 Interrupt Priority Level - Level O

175 b7:b4 DMAC6 - DMAC6 Interrupt Priority Level - Level O

176 b3:b0 DMAC7 - DMAC7 Interrupt Priority Level - Level 0 */

177 INTC. 1PRO4_WORD = 0OxFO000;

178

179 /* Configure IPR20 - Interrupt Priority Configuration Register

180 b15:b12 ATU-G - CMIGO to 3 Interrupt Priority Level - Level O

181 b11:b8 ATU-G - CMIG4 to 5 Interrupt Priority Level - Level 15

182 b7:b4 ATU-H - CMIH Interrupt Priority Level - Level O

183 b3:b0 Reserved - Read only bit */

184 INTC.IPR20.WORD = OxOFQO0;

185

186 set_imask(0x0); /* Set Interrupt Mask Level to 0O */

187

188 /* Configure TSTRG

189 b7:b6 Reserved - Read only bit

190 b5,b3:b0 STRG5,STRG3-0 - Timer Counter G5,G3-0 - Disable

191 b4 STRG4 - Timer Counter G4 - Enable */

192 ATUG.TSTRG.BYTE = 0x20;

193

194 /* Configure ATUENR

195 b15:b10 Reserved - Read only bit

196 b9:b8,b6:b1 TJIE,THE,T[F-A]JE - Timer J,H,F-A Enable - Stop

197 b7 TGE - Timer G Enable - Enable

198 bO PSCE - Prescaler Enable - Prescaler enable */

199 ATUCTRL.ATUENR.WORD = 0x0081;

200

201 while(1)

202 {

203 } /* Interrupt pending */

204 } /7* End of function main() */

205

206 Y daiaiaiaiaiaiaioiaialaioiaiaisisiaialaiaiaiaiaioiaiaiaiaiaiaiaiaiaiaiaisiaiaiaisiaiaiaiaiaiaiaiaiaialaiaiaialaiaiaialaiaiaialaieiaialaiaiaialaiolaiale
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207 * Function Name: Int_DeiO
208 * Description : At the end of DMA transfer
209 * Argument : none
210 * Return Value : none
211 iliaeiaisiiaiaiainisiaisiisiaisiaisiaisiasiaiaisiainiaiisiisiisiasiasiasiasiaiaisiisinisiaisiiaiisiaisiasiasiasiaaiaiier 4
212 void Int _Dei4(void)
213 {
214 /* Configure of DMAC4.CHFR4
215 b7-5,b3-1 Reserved - Read only bit
216 b4 HE - Half End Flag
217 bO TE - Transfer End Flag - Clear DMA transfer end flag */
218 DMAC4.CHFR.BIT.TE &= O;
219 } /7* End of function Int Adi0OQ */
220
22 1 /***************************************************************************
222 * Function Name: Int_Cmig5
223 * Description - Timer G5 Interrupt Function
224 * Argument : none
225 * Return Value : none
227 void Int_Cmig5(void)
228 {
229 /* Configure TSRG
230 b7:b2 Reserved - Read only bit
231 bl OVFG - Overflow Flag
232 bO CMFG - Compare Match Flag - Clear subblock G compare match detect flag */
233 ATUG.SUBBLOCK[5]-TSRG.BIT.CMFG &= O;
234 } /7* End of function Int_Cmigh() */
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