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- { SH7263/SH7203
| EN ESAS CAN ( )

1.
1.1
. : 500kbps
. 1
° 0
[ ]
IDE: 0 DLC: 2
[ ]
IDE: 0 DLC:2 DATA: H'Cl1C2
1.2
° (RCAN-TL1) chl
1.3
. : SH7263/SH7203 (R5572630/R5S72030)
. : 3( USB_X1 )
° : 192MHz
48MHz
24MHz
e C
SuperH RISC engine CIC++ Ver.9.01Release01
. . High-performance Embedded Workshop
(-cpu=sh2a -debug -gbr=auto -global_volatile=0 -opt_range=all -infinite_loop=0
-del_vacant_loop=0 -struct_alloc=1)
14
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LENESAS

SH7263/SH7203

CAN (
RCAN-TL1 IDE: 0 DLC: 2
IDE: 0
2.1
SH7203 CAN2.0B Active  1SO-11898 RCAN-TL1 2
RCAN-TL1 32
16 1 RCAN-TL1
RCAN-TL1 SH7203
CRxn CTxn
A RCAN-TL1IEY 2 —)L
y
REC CANO 7 TEC
{ F {} A
avhk AT—H R
BEEN ZE/N o— =2
BCR EENYT7 RENYTT 1§=)b 5
\
Y
40 7oeyy
fonTr—2 [ TxPrR | [ TxACK |
(MPI)
[ Txcr | [ ABack |
L mcr | [ RR_| [ RxpR | [ RFPR |
P [ osr | [ mR | P<< [ vBiMR | [ umsr |
EiAR g A—Ry Ry kA=
-+ Mailbox0 | Mailbox8 | Mailbox16 | Mailbox24
l"‘\ Mailbox1 Mailbox9 | Mailbox17 | Mailbox25
| TTCRO | | CMAX_TEW | g Mailbox2 | Mailbox10 | Mailbox18 | Mailbox26
“ Mailbox3 | Mailbox11 | Mailbox19 | Mailbox27
| RFTROFF | | TSR | Mailbox4 | Mailbox12 | Mailbox20 | Mailbox28
Mailbox5 | Mailbox13 | Mailbox21 | Mailbox29
| CCR | | TCNTR | Mailbox6 | Mailbox14 | Mailbox22 | Mailbox30
e Mailbox7 | Mailbox15 | Mailbox23 | Mailbox31
| YCTR | | RFMK | A =)Ly I X0~31 (RAM)
| TCMRO | | TCMRL | a2 hO—)L0: LAFM/T—4
Mailbox0 | Mailbox8 | Mailbox16 | Mailbox24
| TCMR2 | | TTTSEL | Mailbox1 | Mailbox9 | Mailbox17 | Mailbox25
16 t Vi ~ 5( ,( 4 Mailbox2 | Mailbox10 | Mailbox18 | Mailbox26
Mailbox3 | Mailbox11 | Mailbox19 | Mailbox27
e Mailbox4 | Mailbox12 | Mailbox20 | Mailbox28
N(ia(;?;ﬁaﬂl - Mailbox5 | Mailbox13 | Mailbox21 | Mailbox29
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ll\g%R :\Xz 3 ; |l: 0 )Jl:fl;: :IX/ 524 Mailbox7 | Mailbox15 | Mailbox23 | Mailbox31
: 3o v N
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s o~ RFTROFF: )77 LY A MY HATEY FLPRE
TXPR: BEEHBHLIRY TSR: BATRF—BALURA
TXACK: #{ET7V /) v LIPR4E . N o
- > CCR: HYAIONADELIRE
TXCR: #fEF¥Fv oL LTPRE TONTR: B4R HYSALIZA
ABACK: 7IR— k79 /1w LIURA CYCTR.' AN AALLLSRA
RXPR: F—#JL—LZERTLIRA REMK: JIPLYRT—H LS4
RFPR: JE—FIL—LRERTLIRA o R . S
. — o~ TCMRO: RARAVURTIVFLIRAE0
. R R & 3 . .
UMSR: HREEX v E—YRAT—ZALIRY TCMR2: A4 RAVRFIYFLIRA2
TTTSEL: RE{EFYHEALELY FLDRE

TTCRO: A4 LY A2 A—ILLYRA0
CMAX_TEW: ¥4 % LY ¥ < L[TxEnable_Window L X%

1 RCAN-TL1
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SH7263/SH7203
CAN ( )

2.2

RCAN-TL1
RCAN-TL1

CAN

2 3 RCAN-TL1
SH7203
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Y
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SH7263/SH7203
CAN ( )
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e YRXAAY FAO—)LLYXEDHKE (MCR)
MCRO (U tEYy YU IRKN)ZEVUT
[#8E)] VY FE—FUOI IR EVYTLET,
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1ty MKEERERR?
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YES

o O
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- { SH7263/SH7203
| EN ESAS CAN ( )

2.3
CAN 1 4
1) (SS)
2) (PRSEG)
(3) 1 (PHSEG1)
(4) 2 (PHSEG2)

Ty ( ) 4 SS=Tq, PRSEG
= 3Tq, PHSEG1 = 4Tq, PHSEG2 = 4Tq

1EY k2 A L (8~25Tq)

A

SS PRSEG PHSEG1 PHSEG2
(1Tq (1~8Tq) (1~8Tq) (1 or2~8Tq)

-l —

A

Ll

1Tq 1Tq 1Tq 1Tq 1Tq 1Tq 1Tq 1Tq 1Tq 1Tq 1Tq 1Tq

A
L Hr Ty LRk

4 1
RCAN-TL1 PRSEG + PHSEGL  Tq 1(BCR1) TSG1
[3:0] PHSEG2 Tq TSG2 [2:0] ( +1 Tq ) 1Tq
0(BCRO) BRP[7:0]
BRP [7:0], TSG1 [3:0], TSG2 [2:0] BRP, TSEG1, TSEG2, SIW
SH7203
RCAN-TL1 1Tq=2 x (BRP [7:0] + 1) /
= /(2% (BRP[7:0] + 1) x 1 Tq )

= /(2 x (BRP [7:0] + 1) x ((TSG1 [3:0] + 1) + (TSG2 [2:0] + 1) + 1)

TSEG1 (Min) > TSEG2 > SJW (Max) (Sw=1 4)
SIW: 1
2
8 <TSEG1 + TSEG2 +1<25
TSEG2 > 2
= 24MHz, BRP [7:0] =1, TSG1 [3:0] =6, TSG2 [2:0] =3
=24M/(2x(1+1)x((6+1)+@B+1)+1))=500k ......... 500kbps
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LENESAS

SH7263/SH7203

CAN ( )
2.4
500kbps 1 IDE: 0, DLC: 2
1 0 IDE: 0
5
54 JE—FTL—L >
i ACKROw k!
— ACKTU 4|
CTx —85 E ‘ ‘. E
F! ' '
. DLC ! CRCY—4 VR ' : EOF .
: , H | : |
F—EkL—Lay avka—i CRCZ4—IL K ACK EOF
J4—ILF T4—ILF T4—ILF
SOF (RA— AT T L—L): F—=RIL—L, YE—FIL—LORBERLET,
ID(ZFATYT4774%): T2 DBEIELERTIDTY,
RTR (ZMREEER): F—=RIL—LEYE—FIL—LORHNERLET,
IDE(F7ATYTA4774AVIEER): BEIF—T Y FEHBERIA—TY FORBIZRLET,
r0: FHEY LTT,
DLC(T—42&Ka—F): T—HRITA—ILREDNA FETRLET, 0~8/3( FETHEETEET,
CRCY—# U R: IL—LDF v ET5METT,
CRCTY 2 4: CRCT 4 —JLREACKT 4 —IL FERYIBEY FTT,
ACKZR O b: ZEAIZY FMEIRESAEA Y E—DITH L TRYDNEINIE, FSFUMELEEELET,
ACKT1) 2 4: ACK7 4 —)L REEOF2RHI5EY F T,
EOF (T¥ RAT I L—L): TL—LO¥ETHERLET,
5
2.5
1 2 (RCAN-TL1) 6 7
1 (RCAN-TL1) Q)
H'FFFE 0410 H'FB e MSTP52 ="0": RCAN1
(STBCR5)
1 H'FFFF 0800 H'0001 e MCRO="1"
(MCR_1)
H'8001 e MCR15="1": RCAN-TL1 HCAN2
H'8000 |e MCRO ="0"
1 H'FFFF 080A H'FFFF | ¢ RCAN1
(IMR_1)
H'FFFF 0804 H'6300 e TSG1[3:0]="0110"
1 1(BCR1.1) PRSEG + PHSEG1 = 6Tq
e TSG2[2:0] ="011": PHSEG2 =4Tq
e SJW="0":SIW =2Tq
e BSP="0"1
H'FFFF 0806 H'0001 e BRP[7:0]="1"11Tq=4 x P¢
0 1(BCRO_1)
H'FFFF 0910 H'0200 e MBC [2:0] ="010"
(MB[0].CONTROL1_1)
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LENESAS

SH7263/SH7203

CAN ( )
2 (RCAN-TL1) (2
H'FFFF 0942 | H'0002 MBC [2:0] = "000":
(MB[1].CONTROL1 1)
DLC [3:0] ="0010": 2
H'FFFF 0932 | H'4000 0000 IDE ="0"
RTR ="0"
(MB[1].CONTROLO_1) STDID [10:0] ="0™
ID=0
H'FFFF 0904 | H'0000 0000 : MASK
_1(MBJ[1].LAFM_1)
_1(TXPR_1) H'FFFF 0820 | H'0000 0002 TXPR [31:0] = H'0000 0002:
1
01 H'FFFF 0832 | H'0002
(TXACKO)
H'FFFF 0842 | H'0001
0_1 (RXPRO)
I Evorrvovay
C mainfa s ) C 2 FE—SORE
EvIJ7ryavarta—3 (PFC) D R—FBIY FO—ILLPRALIDETE
ERIE: io_init_pfc(); (CRx1, CTXlI:EQE)
2Y bO—3 T FHRy FT—% (RCAN-TLI) C END )
DAL io_init_can();
1) E— k7 L—L®iEE: io_remote_send();
T—4% 7 L—LD%IE: io_data_receive();
6 1)
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- t SH7263/SH7203
| EN ESAS CAN ( )

( FT—=32 7 L—LZE ) C') E—+7 l/—/.\cD%E)

4

/

Y A

BlERT? No

(RXPRO = 1?)

A =Ry REEAHTHEN?

Yes

T—A2IL—LZIEET75% (RXPRO) DY T JE—FIL—LDHRTE
(DE =0, T—#% & =2byte, ) E— b T L—L, LAFM =0)

BEF— 2 OWR A
JE—FIL—LZEEVI IR MIEE

EERT?
(TXACKO = 17)

EEFRT 7359 (TXACKO) DY 1) 7
\
C END )
7 2
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- { SH7263/SH7203
| EN ESAS CAN ( )

3.
1 /*""FILE COMMENT"*
2 *
3 * System Name : SH7203 Sample Program
4 * File Name : main.c
5 * Contents : CAN
6 * Version : 1.00.00
7 * Model : M3A-HS30
8 * CPU : SH7203
9 * Compiler : SHC9.0.3.0
10 * note : CAN 500kbps CAN1 1
11 * IDE:0,DLC:2,
12 * CAN1 0
13 * RAM
14 *
15 * The information described here may contain technical inaccuracies or
16 * typographical errors. Renesas Technology Corporation and Renesas Solutions
17 * assume no responsibility for any damage, liability, or other loss rising
18 * from these inaccuracies or errors.
19 *
20 * Copyright (C) 2007 Renesas Technology Corp. All Rights Reserved
21 * AND Renesas Solutions Corp. All Rights Reserved
22 *
23 * history : 2007.06.26 ver.1.00.00
24 *""EILE COMMENT END™ /
25 #include <machine.h>
26 #include "iodefine._h" /* SH7203 iodefine */
27
28 /* ---- prototype declaration ---- */
29 void main(void);
30 void io_init_pfc(void);
31 void io_init_can(void);
32 void io_remote_send(void);
33 void i1o0_data_receive(void);
34
35 /* —-——- symbol definition ---- */
36 #define CAN_GSR3 0x0008
37 #define CAN_MBO 0x0001
38 #define CAN_MB1 0x0002
39
40 /* —-—-—- RAM allocation variable declaration ---- */
41 unsigned char nlIDE = O; /* ide */
42 unsigned char nRTR = 0; /* rtr */
43 unsigned char nDLC = O; /* dlc */
44 unsigned int nSID = 0; /* sid */
45 unsigned int nEID = 0; /* eid */
46 unsigned char gRcv_data[8]; /* data of message */
8 "main.c” (1)

RJJ06B0916-0101/Rev.1.01 2008.12 Page 10 of 17




- z SH7263/SH7203
n EN ESAS CAN ( )

47 /*""FUNC COMMENT"*
48 * Qutline

49 A
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65 * ==== Setting of PFC ==== *

66 io_init_pfc(Q);

67

68 * ==== Initializing CAN module ==== *

69 io_init_can(Q);

70

71 /* ==== CAN remote frame transmission ==== */
72 io_remote_send();

73

74 /* ==== CAN data frame reception ==== */

75 io_data_receive();

76

77 while(1){

78 /* loop */

79 3

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95 *
96 * Notice > non

97 **"""EUNC COMMENT END™™ /
98 void io_init_pfc(void)

99 {

100 /* ==== Setting of PFC ==== *

101 /* --—- Port B control register L3 ---- */

102 PORT.PBCRL3.BIT.PB1OMD = Ox1; /* Set CRx1 */

103 PORT.PBCRL3.BIT.PB11MD = Ox1; /* Set CTx1 */

104

105 }

Notice > non
"""FUNC COMMENT END™* /
id main(void)

T ENEEEEEEE

o

<

(o]

N
*

""'FUNC COMMENT"**

Outline - PFC

O F R % % F F b % %

9 "main.c" (2)
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- { SH7263/SH7203
| .EEEI‘\J .EEE!!E;U‘E!\:EE;P CAN ( )

106 /*""'FUNC COMMENT""*

107 * Qutline : RCAN
108 *
109 *
110 *
111 *
112 *
113 *
114 *
115 *
116 *
117 *
118 *
119 * Notice > non
120 *'"""FEUNC COMMENT END™ /
121 void io_init_can(void)
122 {
123 int i;
124
125 /* ==== Setting of power down mode(RCAN1l) ==== */
126 CPG.STBCR5.BIT.MSTP52 = 0;
127
128 /* ==== Initializing CAN module ==== *
129 RCAN1._.MCR.WORD |= 0x0001; /* CAN Interface reset mode */
130 while((RCAN1.GSR.WORD & CAN_GSR3) != CAN_GSR3){
131 /* Reset state waiting */
132 3
133
134 /* —-——- RCAN mode selection ---- */
135 RCAN1._MCR.WORD |= 0x8000; /* RCAN-TL1 is not same as HCAN2 */
136
137 /* --—- Disable all can interrupt ---- */
138 RCAN1.IMR.WORD = OXFFFF;
139
140 /* --—- Config baudrate ---- */
141 RCAN1.BCR1.WORD = 0x6300; /* tsgl=6(7bit),tsg2=3(4bit),sjw=0(1bit),bsp=0 */
142 RCAN1.BCRO.WORD = 0x0001; /* 500K bps */
143 // RCAN1.BCRO.WORD = 0x0003; /* 250K bps */
144 // RCAN1.BCRO.WORD = 0x0007; /* 125K bps */
145
146 /* --—- Config mailbox0 as reception slot ---- */
147 RCAN1.MB[0] -CONTROL1.WORD = 0x0200; /* can receive data and remote frame */
148 RCAN1._.MB[O]-CONTROLO.LONG = 0x00000000; /* Initialize the Message Control Field */
149 RCAN1.MB[O] -LAFM.LONG = 0x00000000;
150 for(i = 0; 1 < 8; i++){ /* data clear */
151 RCAN1.MB[0] -MSG_DATA[i] = 0x00;
152 3}
153 /* --—- Config mailboxl as transmission slot ---- */
154 RCAN1.MB[1].CONTROL1.WORD = 0x0002; /* Can send data or remote frame, dlc=2 */
155 RCAN1.MB[1]-CONTROLO.LONG = 0x40000000; /* standard remote frame, 1d=0x000 */
156 RCAN1._.MB[1]-LAFM.LONG = 0x00000000;
157 Ffor(i = 0; 1 < 8; i++){ /* data clear */
158 RCAN1.MB[1].MSG_DATA[i] = 0x00;
159 3}
160
161 /* ———- Clear interrupt flags ---- */
162 RCAN1.IRR.WORD = Oxffff;
163
164 /* ———- Clear reset and halt ---- */
165 RCAN1.MCR.WORD &= Oxfffc;
166 while( (RCAN1.GSR.WORD & CAN_GSR3) != 0x0000 ){
167 /* reset state is end */
168 3}
169
170 3}
10 "main.c" (3)
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171 /*""FUNC COMMENT""
172 * Qutline
173 e -
174 * Include #include "iodefine_h"
175 e -
176 * Declaration void io_remote_send(void);
177 e -
178 * Function RCAN1
179 e
180 * Argument non
181 -
182 * Return Value: non
183 e e -
184 * Notice > non
185 *""""EFUNC COMMENT END'* /
186 void io_remote_send(void)
187 {
188
189 /* —-——- Transmission waiting ---- */
190 while((RCAN1.TXPRO.LONG & CAN_MB1) == CAN_MB1){
191 }
192
193 /* —--—- transmission data set ---- */
194 RCAN1._.MB[1]-CONTROL1.WORD = 0x0002; /* Can send data or remote frame, dlc=2 */
195 RCAN1.MB[1] -CONTROLO.LONG = 0x40000000; /* standard remote frame, 1d=0x000 */
196
197 /* -——— tramsmit the data ---- */
198 RCAN1.TXPRO.LONG = CAN_MB1;
199
200 /* --—- Transmission completion waiting ---- */
201 while((RCAN1.TXACKO.WORD & CAN_MB1) != CAN_MB1){
202 }
203
204 /* -—-—- Transmission completion flag clear ---- */
205 RCAN1.TXACKO.WORD = CAN_MB1;
206
207 }
11 "main.c" (4)
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208 /*""'FUNC COMMENT""*

209 * Qutline

210 -
211 * Include #include "iodefine_h"

212 e
213 * Declaration void io_data_receive(void);

214 -
215 * Function RCAN1

216 -
217 * Argument non

218 e
219 * Return Value: non

220 e
221 * Notice > non

222 *"""FUNC COMMENT END"* /
223 void io_data_receive(void)

224 {

225 int i;

226

227 /* —---—- Reception completion waiting ---- */

228 while((RCAN1.RXPRO.WORD & CAN_MBO) != CAN_MBO){

229 }

230

231 /* --—- Receive data storage ---- */

232 nIDE = RCAN1.MB[O]-CONTROLO.BIT.IDE;

233 NRTR = RCAN1.MB[O]-CONTROLO.BIT.RTR;

234 nDLC = RCAN1.MB[O]-CONTROL1.BIT.DLC;

235 nSID = RCAN1.MB[O]-CONTROLO.BIT.STDID;

236 nEID = RCAN1.MB[O]-CONTROLO.BIT.EXDID;

237 if(nDLC > 8)

238 nDLC = 8;

239 3

240 for(i = 0; 1 < nDLC; i++){

241 gRcv_data[i] = RCAN1.MB[0].MSG_DATALi];

242 3

243

244 /* --—- Reception completion flag clear ---- */

245 RCAN1.RXPRO.WORD = CAN_MBO;

246

247 1

248

249 /* End of File */

12 "main.c" (5)
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