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3.

CAN
CAN

CAN

CAN

CAN
CAN
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

3.1 CAN
CAN
1
Propagation Time Segment( PTS ) Phase Buffer Segment 1(
PBS1 ) Phase Buffer Segment 2( PBS2 )
Time Quanta( Tq ) CAN
< 1 >
SS PTS PBS1 ‘ PBS2
SS PTS PBS1 PBS2
PTS+PBS1 PBS2
p
SS PTS PBS1 | PBS2
PTS+PBS1 PBS2
1
(1) SS
*1
(2) PTS
CAN
2
(3) PBS1 PBS2 1 2
*2
(4) SIw
*1: (Interframe Space)
(Intermission) (Suspend Transmission) (Bus Idle)
*2: (Phase Error)
32 (2
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3.1.1

1)

Ss  1Tq

PTS 1-8Tq

PBS1 2-8Tq

PBS2 2-8Tq

SJW  1~4Tq
SS+PTS+PBS1+PBS2 =8 25Tq

(2) PBS1 PBS2
e PBS1 PBS2

e PBS1 SJW
e SIW=1 PBS2 2
e 2 SJW 4 PBS2 SJW

RJJO5B0302-0300/Rev.3.00 2005.10 Page 4 of 53



M16C/6N M16C/IN M16C/29 R8C/22,23
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3.2
CAN NRZ(Non-Return to Zero)
1) ( )
(S9)
2
HR”
PBSI PBS2
“D” *
‘R
PBS1 PBS2
“D”
(SS) R
HD” :
2
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() ( )

SIW  (SIW
SJW ) PBS1 PBS2 1

3 4
PBS1
PBS
PBS1 SJW ‘R
“D" :
3
R.D PTS PBS1 (SIw=2 )

R-D PBS2 (SIw=2 )
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*3: 6NK 6NL 6NM 6NN

*4: 1IN
*B: ()

fcan

M16C/6N M16C/IN M16C/29 R8C/22,23
LENESAS
3.3
CAN
Tq
5 CAN
1 2
CAN —Q i . |
flO_ 2 : O—! fcan 1/2 !
4 o ! pa1 fcancLk !
8 1 Pt ]
©1,2,4,8,16 16_03 -
CCLKR CAN
fcaN : CAN
P : CICONR BRP P=0 15 =0 1
fcancik @ CAN fcancLk=fcan/2(P+1)
5 CAN
1
f1
2><fCAN > *><1 Tq
24MHz*® 20MHz** 16MHz 10MHz 8MHz
1Mbps 12Tq (1) 10Tq (1) 8Tq (1) - -
12Tq (2) 10Tq (2) 8Tq (2) 10Tq (1) 8Tq (1)
500kbps 24Tq (1) 20Tq (1) 16Tq (1) . -
12Tq (8) 10Tq (8) 8Tq (8) 10Tq (4) 8Tq (4)
125kbps 16Tq (6) 20Tq (4) 16Tq (4) 20Tq (2) 16Tq (2)
24Tq (4) - - - -
12Tq (12) 10Tq (12) 8Tq (12) 10Tq (6) 8Tq (6)
83.3kbps 16Tq (9) 20Tq (6) 16Tq (6) 20Tq (3) 16Tq (3)
24Tq (6) - - - A
33.3Kkbps 12Tq (30) 10Tq (30) 8Tq (30) 10Tq (15) 8Tq (15)
-2 24Tq (15) 20Tq (15) 16Tq (15) - -
*1: fcAN 1 2 4 8 16
fcan :CCLKR
*2: =P+1(P=0 15)
P:CiCONR BRP (i=0 1)
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M16C/6N M16C/IN M16C/29 R8C/22,23

CAN
2
.
1 (Ta) “Lo6)
ss PTS PBS1 PBS2 SIW
8Tq 1 1 3 3 1 62.50
1 3 2 2 1 75.00
10Tq 1 3 3 3 1 70.00
1 5 2 2 1 80.00
16Tq 1 5 5 5 1 68.75
1 7 4 4 1 75.00
20Tq 1 7 6 6 1 70.00
1 5 7 7 1 65.00
*1: ( 75 )
SS PTS PBS1 PBS2
4
< 75% >
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E N ESAS M16C/6N M16C/IN M16C/29 R8C/22,23
= ( CAN
3.4 CAN
6 CAN
CAN
CAN 4.1
(CANO )
void set_bitrate_canO(void);
START void set_bitrate_can0(){
‘ prc0 = 1; /* CAN */
‘ CAN cclkr & = ~OxOF; / *CAN */
i cclkr | = 0x01; 7/ *CANO = fu/2 */
‘ prcO = 0; /* CAN */
cOconr_addr.b.brp = 0; /* =1*/
. cOconr_addr.b.sam = 0; /* 1 */
R cOconr_addr.b.pts = 0; /* Propagation time segment = 1 Tq */
cOconr_addr.b.pbsl = 3;/* Phase buffer segment 1 = 4 Tq */
* PTS, PBS1, PBS2, SIW cOconr_addr.b.pbs2 = 3;/* Phase buffer segment 2 = 4 Tq */
cOconr_addr.b.sjw = 0; /* Resyncronization jump width = 1 Tq */
END 3
6 CAN
RJJ05B0302-0300/Rev.3.00 2005.10 Page 9 of 53




LENESAS

M16C/6N M16C/1N

M16C/29 R8C/22,23

CAN
4. CAN
CAN
(1) CAN
/ "1 CAN CAN CAN
*1: CAN CAN CAN ID CAN /
/
CAN
)
CAN
3 CAN
3)
3 CAN
COMCTL/C1IMCTL
bit7 bit6 bit5 bit4
TrmReq RecReq Remote RspLock
0 0 - -
0 1 0 0 ( )
1 0 1 0
( / )
1 0 0 0 ( )
0 1 1 1/0™
( / )
"RspLock:
0:
1:
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

4.1 CAN
7 CAN
(CANO )

START void config_can0(void);
void config_can0(){

(@]
>
Pz
~

K

cOctlr_addr.b.reset = 1; /* */
‘ CAN ‘ cOctlr_addr.b.sleep = 0; /* CAN */
s
NO
while(! cOstr_addr.b.state_reset){} /* */
YES
* cOctlr_addr.b.porten = 1; /* CAN */
CAN 2 - P
cOctlr_addr.b.loopback = 0;
CAN
cOctlr_addr.b.msgorder = 1;
.
" cOctlr_addr.b.basiccan = 1;
* Basic CAN cOctlr_addr.b.buserren = 0;
.
o cOctlr_addr.b.tsprescale = 0;
‘ ‘ CAN ‘ ‘ set_bitrate_can0(); /* */
‘ ‘ ‘ ‘ set_mask_can0(); /* */
‘ CAN *1 ‘ cOctlr_addr.b.reset = 0; /* */
<
NO
— while(cOstr_addr.b.state_reset){} /* */
YES
3
END
*1: CAN /
CPU CAN
3fcan
*2: CRx
7 CAN
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LENESAS

CAN

4.2

1)

) /

DLC
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

421
1)

(CANO ) typedef struct{

unsigned short id; /* 1D */
unsigned char dlc; /* */
unsigned char data[8]:; /* */
START J}can_std_data_def;
void set_trm_std_dataframe_canO(unsigned short, can_std_data_def*);
void set_trm_std_dataframe_can0(
unsigned short in_slot,
can_std_data_def *in_trm_data)

NO {

unsigned char Ip_dlc; /* */

while(cOmctl[in_slot].transmit.trmactive){}
/* */

-

YES f

*1
CANO while(cOncti[in_slot].byte ! = Ox00){ /* CANO */
cOmctl[in_slot].byte = 0x00; /* CANO */

3

YES

CANO cOicr_addr.word &= ~(0x0001<<in_slot); /* CANO */

47

cOidr_addr.word &= ~(0x0001<<in_slot);

/* CANO 1D */
cOslot[in_slot].ba.sidh = ((in_trm_data->id)>>6) & Ox1F;

/* S1D10-6 */
cOslot[in_slot].ba.sidl = (in_trm_data->id) & Ox3F; /* SID5-0 */
cOslot[in_slot].ba.dlc = in_trm_data->dlc; /* DLC */
for(Ip_dlic=0; Ip_dlc<(in_trm_data->dlc)&&(Ip_dlc<8); ++Ip_dlc){

/* Data */
cOslot[in_slot].ba.data[lp_dlIc] = in_trm_data->data[lp_dlc];

CANO ID

«

H
cOmctl[in_slot].byte = 0x80; /* */

*1: CANO

RJJO5B0302-0300/Rev.3.00 2005.10 Page 13 of 53



M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

(2)
CAN
9
(CANO )
START
— void check_trm_std_dataframe_canO(unsigned short);
g void check_trm_std_dataframe_canO(unsigned short in_slot){
F
‘ *
— while(cOmctl [in_slot].transmit.sentdata ! =1) {}
YES
END 3
9 ( )

RJJO5B0302-0300/Rev.3.00 2005.10 Page 14 of 53



M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS B~
CAN
CAN CAN
CAN " CAN
CAN CAN CAN
CAN /
CAN
10 11 CAN 12 CAN
(CANO )
void enable_cOtrmint(unsigned char);
void enable_cOtrmint(unsigned char in_Ivl){
‘ asm('FCLR 1'); /* */ Tt
v . I
cOtrmic_addr.byte = in_Ivl;
‘ asm(*'NOP™); 2
('NOP™) ; 2
¢ asm
‘ asm("'FSET 1'); /* */
END 3
*1:asm() Mi16C C "NC30"
*2: FSET 1 NOP 2 ( )
10 CANO
(CAN1 )
void enable_cltrmint(unsigned char);
void enable cltrmint(unsigned char in_Ivl){
asm("FCLR I'); /* WA
‘ cltrmic_addr.byte = 0x00;
ifsrlé = 0; /* */
¢ ifsr00 = 0;
‘ cltrmic_addr.byte = in_Ivl;
¢ asm("'"NOP™) ; /2
‘ asm(""NOP™") ; 172
¢ asm("'FSET 1'); /* */ Tt
3
END
*1:asm() M16C C "NC30"
*2: FSET 1 NOP 2 ( )
11 CAN1
RJJ05B0302-0300/Rev.3.00 2005.10 Page 15 of 53




M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS LoC
(CANO )
#pragma INTERRUPT fnc_cOtrmic
void fnc_cOtrmic(void);
CAN void fnc_cotrmic(){
C START >
‘ ¢ if(cOmctl [0].transmit.sentdata = = 1){ /* 0 */
/* */
¢ %f(cOmctl [1]-transmit.sentdata = = 1){ /* 1 */
/* */
CAN ) }
END
12 (CAN )

RJJO5B0302-0300/Rev.3.00
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS oo
4.2.2
/ ID
*1
DLC
/ CAN
(O:
1 )
"o"
13 14 /
*1: Basic CAN 14 15 /
4.5
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LENESAS

M16C/6N M16C/IN M16C/29
CAN

R8C/22,23

typedef struct{

unsigned short id; /* ID */
(CANO ) unsigned char data[8]; /* */
}can_rec_std_remote_def;
void set_rec_std_remoteframe_canO(unsigned short, can_rec_std_remote_def*);
START ™ void set_rec_std_remoteframe_can0
(unsigned short in_slot, can_rec_std_remote_def *in_rec_remote)
¥ ’
2 unsigned char lIp_data;
CANO while(cOmctl[in_slot].byte ! = 0x00){ /* CANO */
comctl[in_slot].byte = 0x00; /* CANO */
3
orA NO
YES
CANO cOicr_addr.word &= ~(0x0001<<in_slot);
/* CANO */
¢ cOidr_addr.word &= ~(0x0001<<in_slot);
CANO 1D /* CANO 1D */
¢ cOslot[in_slot].ba.sidh = ((in_rec_remote->id)>>6) & Ox1F;
/* SID10-6 */
ID cOslot[in_slot].ba.sidl = (in_rec_remote->id) & Ox3F;
/* SID5-0 */
for(lp_data=0; lIp_data<8; ++Ip_data){ /* Data */
cOslot[in_slot].ba.data[lp_data] =
¢ in_rec_remote->data[lp_data];
3
/ asm("FCLR 1); "
*2 comctl [in_slot].byte = 0x70; *°
comctl [in_slot].-byte = 0x60 /* CANO */
‘ asm("FSET 1'); *3/*4
H
END
*1: /
*2: CANO
*3:
*4:asm() M16C C "NC30"
*5: 7016 7016
13 / ( )

RJJO5B0302-0300/Rev.3.00
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

typedef struct{
unsigned short id; /* ID */
unsigned cha data[8]; /* */
(CANO ) Jcan_rec_std_remote_def;
void set_rec_std_remoteframe_canO(unsigned short, can_rec_std_remote_def*);
void set_rec_std_remoteframe_can0(
unsigned short in_slot,
START can_rec_std_remote_def *in_rec_remote)

<Aﬂ||||
-~

unsigned char lp_data;

while(cOmctl[in_slot].byte ! = 0x00){ /* CANO */
cOmctl[in_slot].byte = 0x00; /* CANO */

3

CANO 2

YES

CANO cOicr_addr.word &= ~(0x0001<<in_slot);
/* CANO */

cOidr_addr.word &= ~(0x0001<<in_slot);
CANO ID /* CANO 1D */

¢' cOslot[in_slot].ba.sidh = ((in_rec_remote->id)>>6) & Ox1F;
/* S1D10-6 */
cOslot[in_slot].ba.sidl = (in_rec_remote->id) & Ox3F;
/* SI1D5-0 */

/ ccomctl [in_slot].byte = 0x70;/* CANO */

NO

while(cOmctl[in_slot].receive.remactive){}
/* */

YES

/* */
for(lp_data=0; Ip_data<cOslot[in_slot].ba.dlc; ++Ip_data){
cOslot[in_slot].ba.data[lp_data] = in_rec_remote->data[lp_data];

¢ }

cOmctl[in_slot].receive.rsplock = 0;

*2: CANO

*3: CAN

14 / ( )
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

4.2.3
2
( )
1
15
CAN
1)
CAN "y
CAN "y
2
( 16 17)
( 16 17)
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(1)

(2)

15
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

CiIMCTLj
TrmReq

CiMCTLj T
TrmActive o )

o
o
>
m
NN

CiIMCTLj
TrmReq

CIMCTLj
TrmActive

CiIMCTLj
TrmReq

CIMCTLj
TrmActive

nn
oo
=

16
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

— e X
(° y—
CiMCTLj T
RecReq o i
CiMCTLj v
TrmActive o Iy
—< s X X )
4 R >< D N
CiMCTLj T
RecReq o i
CiMCTLj v
TrmActive o )y
CiMCTLj T
RecReq o Py
CiMCTLj v
TrmActive o Iy
( )
i=0 1 R:
j=0 15 D:
E:
17
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

®3)

18
typedef struct{
unsigned short id; /* ID */
unsigned char dic; /* */
(CANO ) unsigned char data[8]; /* */
}can_std_data_def;
void abort_trm_canO(unsigned short, can_std_data_def*);
void abort_trm_can0(
unsigned short in_slot, /* */
START can_std_data_def *in_trm_data)/* */
{
NO if(cOmctl[ in_slot ].transmit.trmreq
E— Il cOmctl[in_slot].receive.recreq){
YES
‘ ‘ comctl[in_slot].byte = 0; /* */
Lad
4
YES
?
while(cOmctl[in_slot].transmit.trmactive){}/* */
H
NO
A
‘ ‘ ‘ ‘ set_trm_std_dataframe_canO(in_slot, in_trm_data); /* */
END }

18
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M16C/6N MI6C/IN M16C/29 R8C/22,23
LENESAS

CAN

4.3

CAN1 16

1)

) /
/ ID DLC
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

1)
2 ID
19
void set_rec_std_dataframe_canO(unsigned short,
unsigned short);
void set_rec_std_dataframe_can0(
*1 unsigned short in_slot,
START unsigned short in_sid)
< {
% while(cOmctl[in_slot].byte != 0x00){ /* CANO */
‘ CANO *2 ‘ 3 cOmctl[in_slot].byte = 0x00; /* CANO */
A NO
cOicr_addr.word &= ~(0x0001<<in_slot); /* CANO */
YES
CANO
cOidr_addr.word &= ~(0x0001<<in_slot); /* CANO 1D */
‘ CANO ID ‘ cOslot[in_slot].ba.sidh = (in_sid>>6) & Ox1F;/* SI1D10-6 */
¢ cOslot[in_slot].ba.sidl = in_sid & Ox3F; /* SID5-0 */
‘ *2 ‘ comctlI[in_slot].byte = 0x40; /* */
3
END
*1: /
*2: CANO
19
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()
20

4.4
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M16C/6N M16C/IN M16C/29
CAN

R8C/22,23

START

typedef struct{

unsigned short id; /* ID */
unsigned char dlc; /* */
unsigned char data[8]; /* */

}can_std_data_def;

void get_message_canO(unsigned short, can_std_data_def *);

void get_message_can0(
unsigned short in_slot,
can_std_data_def *in_rec_data)

unsigned char lIp_dlc;

A 4
A

YES

while(1){
NO /* */

while(cOmctl[in_slot].receive.invaldata){}

cOomctl[in_slot].receive.newdata = 0;

YES

/* */

‘ comctl[in_slot].receive.msglost

‘ ‘ lost_message_canO(in_slot);
*

if(cOmctl[in_slot].receive.msglost){

0;

*/

in_rec_data->id = ((unsigned short)cOslot[in_slot].ba.sidh

‘ /* */

YES

<< 6) + cOslot[in_slot].ba.sidl;

in_rec_data->dlc = cOslot[in_slot].ba.dlc;
for(Ip_dlc=0; Ip_dlc<cOslot[in_slot].ba.dlc; ++Ip_dlc){
in_rec_data->data[lp_dic] =
cOslot[in_slot].ba.data[lp_dic];

}*
END !
break;

¥

*/

if(! cOmctl[in_slot].receive.newdata){

20
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS 16c

®3)

CAN
21

typedef struct{

unsigned short id; /* 1D */
START unsigned char dic; /* */

unsigned char data[8]; /* */

}can_std_data_def;

int check_rec_success_canO(unsigned short, can_std_data_def *);

int check_rec_success_canO(unsigned short in_slot, can_std_data_def

NO *in_rec_data)
int result=0;
/* */
YES if(comctl [in_slot].receive.newdata == 1){
‘ ‘ ‘ ‘ /* */
‘ g get_message_canO(in_slot, in_rec_data);
result = 1;
3
END

return result;

}

21 ( )
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RENESAS 16c

CAN
CAN CAN
CAN " CAN
CAN CAN CAN
CAN / /
CAN
22 23 CAN 24 CAN
(CANO )
START void enable_cOrecint(unsigned char);
void enable_cOrecint(unsigned char in_Ivl){
‘ ‘ asm('FCLR 1'); /* */ 1
¢ cOrecic_addr.byte = in_Ivl;
‘ ‘ asm('NOP*); *1/*2
¢ asm("'NOP'™); “1/*2
‘ ‘ asm('FSET 1'); /* */ 1
END )
*1:asm() M16C C "NC30"
*2: FSET 1 NOP 2 I( )
22 CANO
(CAN1 )
void enable_clrecint(unsigned char);
START void enable_clrecint(unsigned char in_IvI){
‘ ‘ asm("FCLR 1I");  /* x/ 1
¢ clrecic_addr.byte = 0x00;
‘ ‘ ifsri7 = 0; 7> =/
¢ clrecic_addr.byte = in_Ivl;
‘ ‘ asm('NOP™); */*2
asm(*'NOP™"); /72
‘ ¢ ‘ asm("'FSET 1'); /* */ 1
}
END
*1:asm() M16C C "NC30"
*2: FSET 1 NOP 2 (1 )
23 CAN1
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LENESAS

typedef struct{
unsigned short id; /* ID */
unsigned char dlc; /* */
unsigned char data[8]; /* */

}can_std_data_def;

CAN can_std_data_def rec_data;
START #pragma INTERRUPT fnc_cOrecic
void fnc_cOrecic(void);
# void fnc_cOrecic(QQ{
if(cOmctl [14].receive.newdata ==1){
‘ ‘ get_message_can0(14, & rec_data); /* 14 */
3
¢ if(cOmctl [15].receive.newdata ==1){
get_message_can0(15, & rec_data); /* 15 */
i 1o
¥
CAN
END
24 (CAN )
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4.3.2

~

/ ID DLC
ID
1D

25 /

typedef struct{
unsigned short id; /* ID */
unsigned char dlc; /7* */
Jcan_trm_std_remote_def;
typedef struct{
unsigned short id; /* 1D */
unsigned char dlc; Vol */
unsigned char data[8]; Vol */

}can_std_data_def;
void set_trm_std_remoteframe_canO
(unsigned short, can_trm_std_remote_def*, can_std_data_def*);
START void set_trm_std_remoteframe_can0

(unsigned short in_slot, can_trm_std_remote_def *in trm_remote,
can_std_data_def *in_rec_data);

NO

while(cOmctl[in_slot].transmit.trmactive){} /* */

i

YES[ while(cOmctl [in_slot].byte 1= 0x00){ /* CANO */
CANO 1

cOmctl[in_slot].byte = 0x00; /* CANO */

YES

CANO cOicr_addr.word &= ~(0x0001<<in_slot); /* CANO */

v

CANO D
( b )

cOidr_addr.word &= ~(0x0001<<in_slot); /* CANO 1D */

¢ cOslot[in_slot].ba.sidh = ((in_trm_remote->id)>>6) & Ox1F;
/* S1D10-6 */
ID DLC cOslot[in_slot].ba.sidl = (in trm_remote->id) & Ox3F; /* SID5-0 */
¢ cOslot[in_slot].ba.dlc = in trm_remote->dic; /* DLC */

/ cOmctl[in_slot].byte = 0xa0;/* CANO */

NO while(check_rec_success_can0(in_slot)){} /* */

YES

get_message_canO(in_slot,& in_rec_data); /* */
/* */

-~

*1: CANO

25 /
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4.4 CAN

CAN "0"
ll1ll(

20
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M16C/6N MI6C/IN M16C/29 R8C/22,23
LENESAS

CAN
4.5 Basic CAN
CAN 1 16
Basic CAN 14 15 0 13
14 15
CAN
Basic CAN
14 15
CAN
non
nn
Basic CAN CAN BasicCAN "1"(Basci CAN )
Basic CAN
e Basic CAN /
. 14 15
. 14 15 I A
B
e Basic CAN

26 Basic CAN
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RENESAS 16c

(CANO Basic CAN )

typedef struct{
unsigned short id; /* 1D */
unsigned char dlc; /* */
unsigned char data[8]; /* */

}can_std_data_def;

can_std_data_def rec_data[2]; /* */

typedef struct{
unsigned short id; /* 1D */
unsigned char dlc; /* */

}can_std_remote_def;
can_std_remote_def rec_remote[2];
/* [0x0001]: received one dataframe */
/* [0x0002]: received two data frames */
/* [0x0010]: received one remoteframe */
/* [0x0020]: received two remoteframes */
int check_rec_success_basiccan_can0();
int check_rec_success_basiccan_can0(){
static char cnt_data = 0; /* */
static char cnt_remote = 0; /* */
int result;
/* Confirmation of mailbox 14 */
if(cOmctl [14] receive.newdata == 1){
/* */
if(! cOmctl[14].receive.remactive){

get_dateframe_can0(14, &rec_data[cnt_data++]);
Ladin) }
/* */
else{
get_remoteframe_can0(14, &rec_remote[cnt_remote++]);
3
¥
/* 15 */
if(cOmctl [15].receive.newdata == 1){
/* */
if(! cOmctl[15].receive.remactive){
get_dataframe_can0(15, &rec_data[cnt_data++]);
3
/* */
else{
get_remoteframe_can0(15,&rec_remote[cnt_remote++]);
3
¥
result = (cnt_remote<<4) + cnt_data;
return result;
.l

26 Basic CAN
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M16C/6N M16C/IN M16C/29 R8C/22,23
RENESAS B~
5. CAN
CAN CAN
128 CAN
256
CAN "1"( )
CAN
CAN "0"( )
CAN
CAN CAN
CAN
27 CAN
void enable_cOlerric(unsigned char);
void enable_cOlerric(unsigned char in_IvI){
‘ asm("FCLR 1'); /* */ 1
v _ _
cOlerric_addr.byte = in_Ivl;
| asnChopny; e
# asm(*'NOP™") ;
‘ asm("FSET 1'); /* */ Tt
END }
*1:asm() M16C C "NC30"
*2: FSET 1 NOP 2 I( )
27 CAN
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5.1 CAN

CAN

CAN

28 CAN

int check_err_can01(void);

/* [0x0000]:no error occur */
/* [0x0001]:can0 bus error */
/* [0x0002]:can0 is in error passive state */
/* [0x0004]:can0 is in bus-off state */
/* [0x0010]:canl bus error */
/* [0x0020]:canl is in error passive state */
/* [0x0040]:canl is in bus-off state */
START int check_err_can01(Q{
int result = 0; /* */
/* CANO */
NO iT(cOstr_addr.b.state_buserror){
result |= 0x0001;
YES
CANO
/* */
if(cOstr_addr.b.state_errpas){
result |= 0x0002;
H
/* */
else if(cOstr_addr.b.state_busoff){
result |= 0x0004;
H
H
L
) 4
NO /* CAN1 */
CAN1 ? if(clstr_addr.b.state_buserror){
result |= 0x0010;
YES
/* */
if(clstr_addr.b.state_errpas){
result |= 0x0020;
H
/* */
else if(clstr_addr.b.state_busoff){
result |= 0x0040;
3
3
»
L
A 4 return result;
END }
28 CAN ( )

RJJO5B0302-0300/Rev.3.00 2005.10 Page 37 of 53



LENESAS

M16C/6N M16C/IN M16C/29 R8C/22,23

CAN
CAN
CAN CAN
CAN CAN CAN CANO
CAN1
29 CAN CAN
CAN
5.2
CAN #pragma INTERRUI?T fn(_:_cOlerric
START fold T oterricuoia:
/* */
YE s if(cOstr_addr.b.state_busoff){
NO ‘ ‘ CANO ‘ ‘ return_from_busoff_can0();
‘ }
YES 7 */
CAN1 if(clstr_addr.b.state_busoff){
NO ‘ ‘ CAN1 ‘ ‘ return_from_busoff_canl();
‘ 3
CAN }
END
29 CAN (CAN )
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M16C/6N M16C/IN M16C/29 R8C/22,23

CAN
52
CAN
11 128
CAN Illll(
CAN
CAN
30
CAN CANO CAN1
#pragma INTERRUPT fnc_cOlerric
CAN void fnc_cOlerric(void);
START void fnc_cOlerric(Q{
l /* CANO */
YES if(cOstr_addr.b.state_busoff){
NO A4 cOctlr_addr.b.retbusoff=1;
‘ )
<
/* CAN1 */
YES if(clstr_addr.b.state_busoff){
CAN1 ?
NO 4 clctlr_addr.b.retbusoff=1;
‘ }
<
A }
CAN
END
30
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6.
6.1 (ACP)
( 0~13 )
A( 14 ) B( 15 )
(1)
31 ID 32 33
ID
1D
) i:
- E —
: :
: [ ]
)/ i
ID ID
0: ID
1: ID ID
0:
1:
31 ID
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LENESAS

M16C/6N M16C/IN M16C/29 R8C/22,23

CAN
b7 b6 b5 b4 b3 b2 bl b0 CANO CAN1™"
SID1o | SIDs | SIDs | SID7 | SIDs | 016016 036016 )
SIDs SID4 SID3 SID2 SID1 SIDo 016116 036116
COGMR
EID17 EID16 EID1s EID14 | 016216 036216>
C1GMR
EID13 EID12 EID11 EID10 EID9 EIDs EID7 EIDs 016316 036316
EIDs EID4 EID3 EID2 EID1 EIDo 016416 036416J
SID1o | SIDs | SIDs | SID7 | SIDs | 016616 036616 )
SIDs SID4 SID3 SID2 SID1 SIDo 016716 036716
COLMAR
EID17 | EID16 | EIDis | EID14 | 016816 036816 >
C1LMAR
EID13 EID12 EID11 EID10 EID9 EIDs EID7 EIDs 016916 036916
EIDs EID4 EID3 EID2 EID1 EIDo 016A16 O36A16)
SID1o | SIDs | SIDs | SID7 | SIDs |016Cis 036C1s)
SIDs SID4 SID3 SID2 SID1 SIDo 016D16 036D16
COLMBR
EID17 EID16 EID1s EID14 | O16Eie 036E16>
C1LMBR
EID13 EID12 EID11 EID10 EID9 EIDs EID7 EIDs 016F16 036F16
EIDs EID4 EID3 EID2 EID1 EIDo 017016 037016J
32 e
b15 bl4 b13 bl2 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 b0 CANO CAN1™
N
SID1o| SID9 | SIDs | SID7 | SIDs SIDs | SID4 | SID3 | SID2 | SID1 | SIDo | 016016 036016
COGMR
EID17|EID16|EID15|EID14|EID13|EID12|EID11|EID10| EID9 | EIDs | EID7 | EIDs | 016216 036216 >
C1GMR
EIDs | EID4 | EID3 | EID2 | EID1 | EIDo 016416 036416
J
N
SID1o| SID9 | SIDs | SID7 | SIDs SIDs | SID4 | SID3 | SID2 | SID1 | SIDo | 016616 036616
COLMAR
EID17|EID16|EID15|EID14|EID13|EID12|EID11|EID10| EID9 | EID8 | EID7 | EID6 | 016816 036816 >
C1LMAR
EIDs | EID4 | EID3 | EID2 | EID1 | EIDo 016A16 036A16
J
N
SID1o| SID9 | SIDs | SID7 | SIDse SIDs | SID4 | SID3 | SID2 | SID1 | SIDo | 016C16 036C16
COLMBR
EID17|EID16|EID15|EID14|EID13|EID12|EID11|EID10| EID9 | EID8 | EID7 | EID6 | 016E16 036E16 >
C1LMBR
EIDs | EID4 | EID3 [ EID2 | EID1 | EIDo 017016 037016
4
33 "
*1. 1IN A B CAN1
*2: CAN "t
*3: CAN "o"
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M16C/6N M16C/IN M16C/29 R8C/22,23

CAN
0 1D1231s
1
SID10-6 SIDs-0 EID17-14 EID13-6 EIDs-0
0 00100(100011 XXXX XAXXXXXXX XXXXXX
COGMR 11111111111 XXXX XXXKXXXXX XXXXXX
ID12316 00100100011
0 ID12216 12316
2
SID10-6 SIDs-0 EID17-14 EID13-6 EIDs-0
0 00100|20001X XXXX XXXXXXXX XXXXXX
COGMR 111111111110 XXXX XXXXXXXX XAXXXXX
ID12216 00O100|200010
ID12316 00100|2000112
0 1D1234567816
3
SID10-6 SIDs-0 EID17-14 EID13-6 EIDs-0
0 10010{001101(0 0 O 01011001|111000
COGMR 111111111111 1 1 11111111(111111
ID1234567816 {1 0 0 1 0/|00O1101(0 O O 01011001|111000
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LENESAS
6.2 (ASU)
1D
1D ID CAN
ID CAN
1D
ID 07816 08716 11116
. 1D
6.2.1
ID 00016 00Dis 6F316 6FF16
(1)
ROM RAM ID
1D 8 (S1D10-3) 1D 3
(SID20) 8 "o"
(2) CAN
CANO CANO CAN1
CAN1
(3) CAN
CAN ID (SID10-3) 3
8
(4) ID
(3) CAN ()
34 35 36
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b15 b8 b7 bo a
HEEEEEEEEEEEEEN -t
RW
ID ID RW
D
*1: 1IN COAFS 024516 024416
34
() 6F416
8 3
1‘1‘0‘1 1‘1‘1‘0 1‘0‘0(6F416)
D E 3-8
Dém ¢ XXDE( ) bita( ) 1
3 8
b2 | b1 | bo b7 | b6 | b5 | ba | b3 | b2 | b1 | bo
0olo]o ololoflololo]o]1
001 ololoflololo]1]o
0ol 1]o0 ololololo|1]o0]o0
011 o|loloflol1l0]o0]o0
1|0/ o0 »yo|lo|o0o|1|0|0]|0] 0
101 o|lo|1]0lo0o 0]o0o]o
1]1]o0 o|l1/o0lololo]o]o
111 1/ololololo]o]o

00016, 00D16, 6F316, 6FF16

\

b7 b6 b5 b4 b3 b2 bl b0 Address
00716 | 00616 | 00516 | 00416 | 00316 | 00216 | 00116 | 00016 | TOp
0 0 0 1

0 0 0 0
00F16 | O0E16 | 00D16 | 00C16 | 00B16 | 00A16 | 00916 | 00816 | Top+0lise
0 0 1 0 0 0 0 0

6F716 | 6F616 | 6F516 | 6F416 | 6F316 | 6F216 | 6F116 | 6F016 | Top+DE16

6FF16 | 6FE16 | 6FD16 | 6FC16 | 6FB16 | 6FA16 | 6F916 | 6F816 | Top+DF16
1 0 0 0 0 0 0 0

7FF16 | 7FE16 | 7FD16 | 7FC16 | 7FB16 | 7FA16 | 7F916 | 7F816 | Top+FF16
0 0 0 0 0 0 0 0

35
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( )
ID | ‘ ‘ SIDs ‘ SID4 ‘ SID3 ‘ SID2 ‘ SID1 ‘ SIDo | ‘ ‘ ‘S|D10‘ SID9 ‘ SIDs ‘ SID7 ‘ S|D6|
b15 b8 b7 b0 1
COAFS (024316 024216
| ‘ ‘ SIDs ‘ SID4 ‘ SID3 ‘ SID2 ‘ SID1 ‘ SIDo | ‘ ‘ ‘SlDlO‘ SID9 ‘ SIDs ‘ SID7 ‘ SID6| CIAFS 024515 024416
) 4 \ 4 ) 4
| |

*1
COAFS 024316 024216
CIAFS (024516 024416

|CSID7‘CSIDG‘CSIDS‘CSID4‘CSID3‘CSID2‘CSID1‘CSIDO|SID10‘ SIDg ‘ SIDs ‘ SID7 ‘ SIDs ‘ SIDs ‘ SID4 ‘ SID3|

( )
ID | ‘ ‘ ‘SlDlO‘ SID9 ‘ SIDs ‘ SID7 ‘ SIDs | ‘ ‘ SIDs ‘ SID4‘ SID3 ‘ SID2 ‘ SID1 ‘ SIDO|
b15 b8 b7 b0 1
COAFS (024316 024216
| ‘ ‘ ‘SlDlO‘ SID9 ‘ SIDs ‘ SID7 ‘ SIDs | ‘ ‘ SIDs ‘ SID4 ‘ SID3 ‘ SID2 ‘ SID1 ‘ SIDO| CIAFS 024515 024415
>
‘ 3-8 <

*1
COAFS (024316 024216
CIAFS (024516 024416

|CSID7‘CSIDG‘CSIDS‘CSID4‘CSID3‘CSID2‘CSID1‘CSIDO|SID10‘ SIDg ‘ SIDs ‘ SID7 ‘ SIDs ‘ SIDs ‘ SID4 ‘ SID3|

*1: 1IN  COAFS 024516 024416

36
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LENESAS o

37
CAN ID
CANO char tbl_valid_id[256]; /* */
#pragma INTERRUPT fnc_cOrecint
START void fnc_cOrecint(void);
void fnc_cOrecint()
{
<« unsigned short in_slot;
Y
NO * *
” / /
for (in_slot=0; in_slot<16; in_slot ++){*
if (cOmctl [in_slot]. receive. newdata==1){
YES cOafs_addr.word=cOslotO[in_slot].word[0];
ID ASU
if ((tbl_valid_id[cOafs_addr.byte[0]]&
cOafs_addr.byte[1]) !=0){
NO
YES
get_message_canO(in_slot,&rec_data);
/* */
H
else{
cOmctl[m_slot].receive.newdata=0 ;
H
< 3
A 3
CANO }
END
*1 0 16

37
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M16C/6N M16C/IN M16C/29
RENESAS 16c

R8C/22,23

7. CAN CAN

7.1 CAN

CAN CAN
CAN

CAN CAN
38 CAN

CAN
CAN

(CANO )

void enter_sleep_canO(void);

START void enter_sleep_can0({
/* CANO */

‘ CANO / ‘ cOctlr_addr.b.reset = 1;
‘4
NO B
while(! cOstr_addr.b.state_reset){}
YES
/* CANO */
‘ CANO ‘ cOctlr_addr.b_sleep = 1;

cOctlr_addr.b.reset = 0;

END 3
*1: CPU CAN
3fcan
38 CAN
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RENESAS 16c

7.2 CAN
CAN CAN CAN
CAN CAN
CAN CANO CAN1 6N4 6NK 6NM
0 IFSRO2 "1t CANO CAN1 CAN
CAN CAN
39 CAN
CAN CANO CAN1 CAN
#pragma INTERRUPT fnc_cOlwkic
CAN void fnc_cOlwkic(void);
< START > void fnc_cOlwkicQ{
v
‘ ‘ CANO ‘ ‘ /* CANO */
config_can0(Q);
v
‘ ‘ CAN1 ‘ ‘ /* CAN1 */
config_canl(Q);
v
CAN 3
END
39 CAN
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M16C/6N MI6C/IN M16C/29 R8C/22,23
LENESAS

CAN
8.
8.1
C SFR
8.2 while
while
while
40 while
(CAN )
/
CAN / CAN /
*1 1 160 (
130
30 )
()
500 kbps 1 (160 )
1 320 psec.
320 psec 320 psec
while
\ 4
CAN
40 while
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9.

http://japan.renesas.com/

CAN
csc@renesas.com
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M16C/6N M16C/IN M16C/29 R8C/22,23

CAN
M16C/6N M16C/AIN M16C/29 R8C/22,23
CAN
Rev.
1.00 2003.11.05
2.00 2004.05.18
M16C/29
1 1.
1 2.
2 3.
3 3.1 CAN
5 2
7 3.3
5
1
9 6
10 3
11 7
13 8
22 16
23 17
28 20
29 21
30 23
32 25
34 4.5 BasicCAN
35 26
36 5. CAN
39 30
41 32 33
44 34
45 36
46 37
47 7.1 CAN
50
2.01 2004.07.22 1 M16C/6NK 6NL 6NM 6NN
7 1
28 20
33 4.4 CAN
44 34 *1 35
45 36
48 7.2 CAN
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RENESAS 16c

M16C/6N M16C/IN M16C/29 R8C/22,23

CAN
Rev.
2.02 2005.06.08 18 13
19 14
26 19
3.00 2005.10.26 1 R8C/22,23
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