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32 BEIOYSLDOMEH
FOERALTWALIOREE (LYVRAEZ  Ev ) ERELTWLET,
3.21 HBIEWHAELREE (init_func())

(1) R— FOHEEROEUH L

(2) DMAC #ELEAKDFUH L

B) VNTFNLAUE T T—RAYHLEHDOITEVUHL
(4) ADIN—2PEEREBDOIEUTH L

(5) A THEALEAKOREUEL

3.2.2 HR— FEIHAMERE% (port_init()

(1) AEAR— FOWEAKTE
< N— N AJIFFBIBERERIGE L A X DR — N AJIFFAI ey N &2 ADFFAIZEEE (PICNT : PIENO)
c P11 F—% LY 22 0¥ (P11DATA)
P11 HFm LA Z &= — RIZEE (P11DIR)
c P11 8fEE— L oA X ZRHA— MZEE (P11IMOD)

F - TALDRADBEEETIAIC. FAILCRAFZEHANIIRETHE. T2 LIREA
EERAAPTONDLETOM. FEENEDSNET,

(2) ANFHFDNEAKRE
- P13 S LY A X & AJ1E— RIZi% @ (P13DIR)
P13 EMEE— RL U AX ZPLHAAR— MZEE (P13MOD)

3.2.3 DMAC ##LE% (dma_init())

(1) DMAO DE|Y) sAHE%E
- DMAO %1V iAZZE EIC#%E (DMO4ITMK : DMITMKO)
- DMAO %1V iAH %k 7 5 7 %2 V7 (DMO4ITST : DMITSTO)

(2) DMAO 7 F L RE&E
«DMAO Y—A7 FLAIZ8E Yy FADOT—HLIPAZ 0T KL AZRE (DMOSA)
*DMAO T AT 4 % —3 a7 RLAITSIO0 EEARYy 777 RL2A%2#HE (DMODA)

(3) DMAQD F ¥ #JLHIHIL X2 2 DEZE (DMOCNT2)
- DMAO H F v R /IR AR IR IS

(4) DMAQO F ¥ #JLHIHIL X2 1 DEFZE (DMOCNT1)

(5) DMAO F ¥ RILHEIL X2 0 DERE (DMOCNTO)
* DMAQ #5356 — R&2 U v /Ry 7 7 & — FICHRE
* DMAO Bxik Bk 7 7 7% 7 V7
« DMAO $56 3R B2 IR (2 A/DO Z8 444 T % 3841
- DMAO HxisfF Al (23R E
- DMAO B£3%H 1 X% 8 B MIERE
«DMAO V—RA7 FLZA%7 FLABETEIZHE
*DMAO T AT 4 Xx— a7 RLAZT RLAEEICHE
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324 DUYTNA R T z—XNEALBEEL (sioOtr_init())

(1) EREFIEDEKRE (SOTCNT : CDIV, TEN)
cR—L—k /Iz\v 2J17 s N —2% fBCLK), F7-1% f{(BCLK)/2 (23

- BfEEFILIREICT S

(2) +€ DT (PBMOD. P8SMOD)
H— | P82 % TXDO, 7<— k P83 % RXDO |C %7

(3) ERET—HT7+—< v FDIFHRE (SOSMOD, SOMOD. SOBAUR)
sy ITFNRAE T Y —2% f(BCLK)/2 2 E
- BEENEF A LSB 7 7 — A MCHEE
-8 v b UART (Z7%
ARy TREEIANyTE Y MO
YT 4 IR LICRE
- R—L — k% 19200bps IZ3%E (19200bps@CPU 7 & 7 =160MHz H¥F)

(4) BIAHRTE
- SIO0 E(EEIV iAAEE EIZ3%E (ISIOOTXCR : ILEVEL)
« SIO0 Z /558 THI W A IZE%E (SIO3SEL : ISRO)
* SIO0 EEE| Y IAA T REE IR IZFRE (SIOSMASK : TOMASK)

(5) *(SHHLA
- SIO0 % AEFFANIFRE (SOTCNT : TEN)

3.25 AD I N\—ZHHLEE (ad_init())

(1) BAHBTE
+ A/DO iIJ IABEEIRIZERE (TADOCCR : ILEVEL)

(2) ADavnN—4 (B—E—FK) OFKE (ADOSIMO., ADOSIM1, ADOSIM2)
cH AR RRZA SO NN— R '717 I\ VTR E
« A/D B4 T L DMA #5053k (2 F
- A/D ZE#ae— R4 A/D Z5Ha ;aﬁff
o A/D ZEHAHE FE % 5 Z R E
BT INEIR— I NIRRT
« A/D 7 a7 A% ADIINO I[ZFRE
« A/D [RIBEY 7Y T B EIHITERE

(3) ADavN—%8 (R¥vUE—F) OHFE (ADOSCMO, ADOSCM1)
AR RRAZDON— R =T N FIZERTE
c AFx E— REETE— NICEE
« A/D ZEHAKE T BRI T ENA R BRI ZFRE
« A/D ZE MR A 5 IR E
BT INEIR— I NIEGNC R T
cAD AX ¥ L V—T% 0~3 F ¥ RIVIFRE

o

I

I

=y

(4) ZEHuBAA
« A¥% ¥ L F— K A/DO ZEHOBLE (ADOSCMO : ADCSTT)
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326 A4 <EAIEEEER (timer_init())

(1) HAOmFOMPAERTE
s PIOEMEE— F LY RZDOAR— k P100 BifEE— FE v b2 AR — MCERE
(P10MOD : P100MOD)

2) BYRAHHE
- TOP8 /15| AL A 25 1R 1C3% & (TOPIR3 : TOPIMS)

(3) %4 < TOP8 MXTE
ARy FRZ 3 DOANIZ TOPS a2 #%E (OEBCR : OEB3S)
- TOPS ##ifgith HE— K, Z7mav 7 Y —RF7 v v 7 A0 ITRE
(TOP810CR : TOPSM. TOP810CKS)
TV RTF—F 0~ 57 v v 7 Z"BCLK/4AIZ#&E (CNTCKSEL)
TV R —=F LU RARZ T ) A —TF 55 EE- 1 27 E  (PRSO)
- TOP8 1 7 v #Z D&% iE (TOPSCT)
-TOP8 Vo — RL YA X DHE (TOPSRL)
s TOPS8 A X —TN7uaT 7 ML URAY EEIWZFTICHRE (TOPPRO : TOPSPRO) (1)
- TOP8 7 7 > ~Bid4h (TOPCEN)

T1. ERATHEY FOAESHAHFAICHKEL. TOMDE Y MIBSHMAEIITHEL T
JAN

3.27 A4 UBE#H (main()
(1) BYAAHZILBEAROFEUE L
(2) HEVHELEABOFEUHL
(3) BYRAAHHAEHOITU L
(4) R— k13 DAAREISHE L= F + FIL0 AD THRERER— b 11 [THAT DEEBL— T
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3.3 sETOSSLH
TEIUICDMAC ZEHA LI-A# Y T AEEDORE S 0 /T AMilE R LET,

M. FEDBE 70 75 AHITIL, SFREZR T 7 A ADBMETT, KO SFR EE T 7 A ViR — 5L
—V kW F - RRT&FEd, SFR TFEK 7 7 A R X, BEEOREICADE TIRADORELBZ
o TLTEE,

3.3.1 dma_sio _tr.c

1 /* FILE COMVENT

2 % M32R C Programming Rev. 1.00

3 % < Sample Program for 32192 >

4 * < AD-DMAC-SIO >

5 *

6 * Copyright (c) 2005 Renesas Technology Corporation

7 0* All Rights Reserved

8 /

9

10 / /

1 /* Include file */

12 / /

13

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

15

16 / /

17 /* Definition of external reference */

18 / /

19
20 extern wvoid DisInt( void ); /* Interrupt disable function */
21 extern void EnInt( void ); /* Interrupt enable function */
22
23/ /
24 /* Function prototype declaration */
25 / /
26
27 void main (void) ; /* Main function */
28 void init func(void); /* Initial setup function */
29 void port init (void); /* Initialize port */
30 void timer init (void); /* Timer initialization */

31 void dma_init (void); /* Initialize DMA */
32 void sio0tr init (void); /* Initialize serial I/O */

33 void ad init (void); /* Initialize A/D converter */
34

35/ /
36 /* Define macro */

37/ /
38

39 /* IMAC setting data */

40

41 /* 0123 4567 */

42 #define DMAO CNTO INIT 0x9c /* 1001 1100B DMAO channel control registerQ */
43 /* |1l |]|+—— Destination address fixed */
44 /* |11l ||+—— Source address fixed */
45 /* ||| |+——— Transfer size of 8-bit */
46 /* ] A Transfer enabled *)
47 /x| | AH———— 01: Start upeon campletion of A/D conversion */
48 /x| No transfer request */
49 /* A Ring buffer mode */
50
51 /* 0123 4567 */

52 #define DMAO CNT1 INIT 0x00 /* 0000 0000B DMA2 channel control registerl */
53 /% |1]] +H—— don't care X/
54 /* | | H——— Destination bank 0 */
55 /* H———— Source bank 0 */
56
57 /* 0123 4567 */

58 #define IMAO CNT2 INIT 0x00 /* 0000 0000B DMA2 channel control register?2 */
59 /* | |[++—++——— 32-time ring buffer mode */
60 /¥ | A————— No operation */
61 /* A Disable self channel transfer */
62

63 /* Serial I/O setting data */
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64

65 /* 0123 4567 */

66 #define P8VOD SCIO 0x30u /* 0011 0000B P8 cperation mode register */
67 /<] = P87 */
68 /% UL |+ P86 x/
69 N P85 */
70 /5] A——— P84 */
71 /* || |[+—— RXDO */
72 /* | [—————— TXDO */
73 /* H— don't care */
74

75 /* 0123 4567 */

76 #define P8SMOD SCI 0x00u /* 0000 0000B P8 peripheral function select register */
71 /<] = P87 */
8 /5 UL |+ P86 x/
79 /* ] | P85 */
80 /* ] A P84 */
81 /* || |[+—— RXDO */
82 /* | |[A—— TXDO */
83 /* H— don't care */
84

85 /* 0123 4567 */

86 #define SNTCNT INI 000 /* 0000 0000B  SIOn transmit control register */
87 /* ||| |||+— Disable transmission */
88 /* 11| +H-—— don't care */
89 /* | | AH— £ (BCIK) */
20 /¥ A don't care */
91

92 /* 0123 4567 */

93 #define SnMOD INI 0x20 /* 0010 0000B  SIOn mode register */
94 /* 1111 111+ Sleep function disabled */
95 /* 1111 |1+—— Parity inhibited */
9% /* 1111 |+—— don't care (o) */
o7 /% A——— 1 stop bit x
98 /x| [—— Internal clock by
29 /¥ AH————— 8 bit UART */
100

101 /* 0123 4567 */

102  #define SnSMOD INI 0x00u /* 0000 0000B  SIOn special mode register */
103 /* ||l |]|+—— transmit at SCIK falling edge */
104 /* |1l ||+—— 3-point sampling valid */
105 /5] ISB first */
106 /5 A A f (BCIK) /2 */
107 /* A don't care */
108

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

110

111 #define XIN 20 /* 20MHz */

112 #define BAUD 19200 ((XIN / 2) * 2000000 / 16 / 19200 — 1) /* 19200kps */

113

114 /* A/D converter setting data */

115

116 /* 0123 4567 */

117 #define ADOSIMO INIT 0x98 /* 1001 1000B A0 single mode register 0 */
118 /* |11l |]|+— No operation */
119 /* |l ||+—— No operation */
120 /% |1l |+———— Writing invalid */
121 N —— DA transfer request */
122 i ——— Hardware trigger */
123 | [+—— Start output event bus 3 */
124 \ - don't care */
245 AT S— Start output event bus 3 */
126

127 #define ADOSIMI INIT 0x40 /* 0100 0000B A0 single mode register 1 */
128 /* 1] +++——— ch0 selected */
129 /% | | H—————— don't care */
130 Y — Double speed */
131 /* ———— AD conversion mode */
132

133 #define ADOSIMZ INIT 0x00 /* 0000 0000B A0 single mode register 2 */
134 /% 111] +H+—- don't care */
135 /x| [ don't care */
136 A R don't care */
137 /¥ A Simultanecus sarpling invalid */
138

139 #define ADOSQMO INIT 0xDO /* 1101 0000B ADO scan mode register O */
140 /* |11l |]|+— No operation */
141 /* |l ||+—— No operation */
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142 /x|
143 /*
144 /x|
\
\

| |+———-— Writing invalid */

| +——— A/D0 interrupt request */

o ——— Hardware trigger */

145 /* | | Start output event bus 3 */

146 /x| A—————— Continuous mode */

147 /% Am——————— Start output event bus 3 */

148

149 #define ADOSQML INIT 0x44 /* 0100 0100B ADO scan mode register 1 */

150 /* |11l +++=— 4ch scan */

151 /* don't care */

152 /* — Double speed mode */

153 /* don't care */

154

155 /* MJT setting data */

156

157 /* 0123 4567 */

158 #define CEB3TOP8 0xCOu /* 1100 0000B  Qutput event bus control register */

159 /* | |++ +H++—— don't care */

160 /* H———— Select output event bus 3 for input: TOP8 for output */
16l

162 /* 0123 4567 89AB CLEF */

163 #define TOP8 MASK 0x0313u /* 0000 0011 0001 0011B TOP8-10control register */

164 #define TOP8 CntOutput 0x0210u /* 0000 0010 0001 0000B */

165 /* I | ++= Select clock bus 0 */

166 /* I A Select enable source */

167 /* = TOP8 continuous output mode */

168

169 #define TOP8 Ilevel 0 /* MJT output interrupt 5 (TOP8) interrupt priority level */

170

171 #define TOP8 Cycle 5000 - 1 /* TOP8 interrupt period 5000 */

172

173 /*""EUNC COMMENT
174 * Function name : init func()
175 =
176 * Description : - Initialize ICU
177 *
178  * Argurent H
179 =
180 * Returns I
81 =
182  * Notes : The timer acts as a first trigger is started at the last

183  *""FUNC COMVENT END" /

184 wvoid init func(void)

185 {

186 port init(); /* Initialize those related to port */
187 dma_init(); /* Initialize DMA */

188 sioOtr init(); /* Initialize serial I/O */

189 ad init(); /* Initialize A/D converter */

190 timer init(); /* Timer initial setting */

191 }

192

193 /*""EUNC COMMENT
194 * Function name : port init()
195 =
196  * Description : - Initialize port
197 =
198  * Argurent HE
199 =
200 * Returns I
201 %
202 * Notes H

203 *""FUNC COMMENT END" /

204 void port init (void)

205 {

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

207

208 /*** IED output port ***/

209

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

212 P1IMOD = 0x00; /* P110-P117 :Input/output port */

213

214 /*** Switch input port ***/

215

216 P13DIR = 0x00; /* P130-P137 :Input mode */

217 P13VOD = 0x00; /* P130-P137 :Input/output port */

218 '}

219
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220 /*""EUNC OQMMENT"
221  * Function name : dma init()

222 %

223 * Description : - Initialize IMAC

24 * DVMRO: Transfer A/DOch0 conversion result to S100

225 * transmit buffer (infinite)

226 %

227  * Argument e

228 %

229 * Returns HE

230 *

231  * Notes HE

232 *™EUNC COMMENT END" /

233 voild dma init (void)

234 {

235 /*** IMAO initial setting ***/

236

237 [MO4ITK |= DMITMKO; /* Inhibit IMAO interrupt */

238 IMOAITST = (~IMITSTO) & OxFFu; /* Clear IMAO interrupt request */

239

240 DMOSA = (USHORT) &ADOSDTO; /* Source address —> A/D convert chQ 8-bit data */

241 IMODA = (USHORT) &S0TXB L; /* Destination address —> SIO0 transmit buffer */

242

243 DMOCNT2 = [MRO CNT2 INIT;

244 DMOCNTL = DMAO CNTL INTT;

245 IMOCNTO = DMAO CNTO INIT; /* Start upon the completion of A/D0 conversion, enable ring buffer
mode and transfer */

246

247 '}

248

249 /*""EUNC COMMENT"
250  * Function name : sioOtr init()

251 %

252 * Description : - Set 8-bit UART transmission for SIOO

253 %

254  * Argurent HE

255 %

256  * Returns H

257 %

258  * Notes : No reception setting has done

259 * : For M32R/E#1,2,3, PnMOD cannot be accessed for R/M/W

260 * : The function must be executed while interrupt is inhibited

261 *""EUNC CCMMENT END" /

262 vold sio0tr init (void)

263 {

264 /*** Setting transfer mode */

265

266 SOTCNT = SnTCNT INI; /* £(BCIK), disable transmission */

267 PAMOD = 0x00;

268 P8SMOD = P8SMOD SCI;

269 PAVOD |= P8VOD SCIO; /* TXDO and RXD0 are valid */

270 S0SMOD = SnSMOD INI; /* Set Transmit/Receive clock polarity */
271 SOMOD = SrMOD_INI; /* Set data format */

272 SOBAUR = BAUD 19200; /* Set baud rate */

273

274 /*** Interrupt related settings ***/

275

276 ISIOOTXCR = 7; /* Set SIO0 transmit interrupt priority level (inhibit) */
277 SIO3SEL &= ~ISRO; /* Select reception—-finished interrupt */
278 SIOVRSK &= ~TOMASK; /* Disable SIO0 transmit interrupt request */
279

280 /*** Starting transmission ***/

281

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

283 }

284

285 /*"EUNC COMMENT"
286  * Function name : ad init()

287 %

288  * Description : - Initialize A/D converter

289  *

290 * Argurent HE

291 *

292 * Returns H

293 *

294  * Notes H

295  *"'EUNC COMMENT END" /

29 void ad init (void)
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297 {

298 /*** Interrupt related settings ***/

299

300 TADOCCR = 7; /* Set ADO transmit interrupt priority level */
301

302 /*** Single mode setting ***/

303

304 ADOSIMO = ADOSIMO INIT; /* Request hardware trigger and DMAO transfer */
305 ADOSIML = ADOSIML INIT; /* Select double speed, A/D conversion mode and ch.0 */
306 ADOSTMZ = ADOSIMZ2 INIT;

307

308 /*** Scan mode setting ***/

309

310 ADOSQMO = ADOSCMO_INIT; /* Select continuous mode and software trigger */
311 ADOSQML = ADOSQML INIT; /* Double speed, 4-channel scan */

312

313 ADOSQD |= 0x01u; /* Start scan mode A/D conversion */

314 }

315

316 /*""EUNC COMMENT
317 * Function name : timer init()

318 %

319 * Description : - Initialize timer

320 * Count TOP8 in continuous mode for starting AD conversion

321 *

322  * Argurent HE

323 *

324 * Returns HE

325 *

326 * Notes HE

327 *"™'EUNC COMMENT END" /

328 wvoid timer init(void)

329 {

330 UCHAR  temp;

331 USHORT  templ6;

332

333 /*** Disabling TOP8 (TO8) output ***/

334

335 P1OMOD &= ~0x80u; /* Disable TO8 (TOP8 output) against output .. Select port P100 output */
336

337 /*** Setting disable interrupt ***/

338

339 tep = TOPIR3;

340 temp |= ( TOPISYO | TOPIMB); /* TOP8 Disable interrupt */

341 TOPIR3 = temp;

342

343 /*** Setting continuous output mode (TOP) ***/

344

345 CEBCR &= ~OEB3TOP8; /* Select output event bus 3 for input —> TOP8 for output */
346

347 tenmpl6 = TOPSLOCR;

348 TOP8LOCR = ( templ6 & ~TOP8 MASK) | TOP8 CntOutput; /* Set TOP8 continuous output mode */
349

350 CNTCKSEL = 0x00; /* Set supplied clock select BCIK/4 */
351

352 PRSO = (200 - 1); /* Set prescaler (20us@10MHz) */

353 TOPSCT = TOP8 Cycle; /* Set initial value in TOP8 counter */
354 TOPSRL = TOP8 Cycle; /* Set initial value in TOP8 reload register */
355

356 TOPPRO = (~TOP8PRO) & OXFFEFu; /* Enable TOP8 enable protect */

357 TOPCEN = Oxffff; /* Enable TOP8 count */

358 }

359

360 /*""FUNC COMVENT
361 * Function name : main()

362 %

363 * Description : Single mode is forcibly executed by TOP8 during A/D scan
364 * : mode operation and the conversion result is outputted from
365 * : serial I/0 (A/D conversion result is 8-bit).

366 * : — A/D0 converter operates in 4-channel scan mode

367 * : — Output underflow (100ms@l0MHz) of the TOP8 continuous
368 % output mode to the output event bus 3

369 * : = OQutput event bus 3 triggers A/DOch0 conversion single mode to start
370 * : — DMRO is started upon the carpletion of A/D conversion
3711 * (the conversion result is transferred to transmit buffer)
3712 * : — Transmit serial 0 upon campletion of DMAO

373 * (transferred infinitely in ring buffer mode)

374 * : — For A/D conversion result in scan mode,
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the result specified with PORT13 is outputted to LED (PCRT11)

Argurent i

Returns H

Notes : Interrupt is not actually used
: A/D conversion result is not ASCIT converted
*MMEUNC COMMENT END" /

P S S S

void main (void)

{

/*** Initialize microcarputer ***/

DisInt(); /* Disable interrupt */
init func();

EnInt(); /* Enable interrupt */

/*** Display A/D conversion result on LED ***/

}

while (1) {
switch (P13DATA) {

case 0xO1:
P11DATA = ADO8DI3;
break;

case 0x02:
P11DATA = ADO8DIZ;
break;

case 0x04:
P11DATA = ADO8DT1;
break;

case 0x08:
P11DATA = ADO8DIO;
break;

default:
break;
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