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#!/usr/bin Iperl
use Tk;
open(CANDEV,

"/dev [canQ");

$mw = new MainWindow ;

$SANALOG= $mw >Label (

$S1
$S1
$S2
$S2
$S3
$S3
$S4
$S4

$mw >Label () >pack;

$TICK = $mw >Label (

$mw

= $mw >Button
>bind ("<Button
= $mw >Button
>bind ("<Button
= $mw >Button
>bind ("<Button
= $mw >Button
>bind ("<Button

> fileevent

MainLoop ;

close

CANDEY

(

(CANDEV,' readable
$mw > repeat (100,\&

text

text => "S1" )
1>",\ &S1_callback
text => "S2" )
1>",\ &S2_callback
text => "S3" )
1>",\ &S3_callback
text => "S4" )
1>",\ &S4 callback

text =>".")

run_tick );

=> "Analog : 0",

>pack( side
)i
>pack( side
);
>pack( side
);
>pack( side

);

>pack;

",[\&can_read

font

D

=> "Helvetica

'left");

'left");

'left’);

'left");

30 normal " ) >pack



sub run_tick  {
if ( $tick_counter ) {

$TICK > configure ( text => "");

$tick_counter = 0;

} else {
$TICK > configure ( text =>"
$tick_counter = 1,

sub can_read {
$line = <CANDEY¥;
# print  $line;
($type , $time, $id, $rtr , S$length
if ( $id ==5) {
$value = hex("$msg[0] $msg[1]");
$ANALOG > configure ( text =>

if ($d ==1) {
if ( $msg[0] == 1) {
$S1 > configure  ( relief =>
} else {
$S1 > configure  ( relief =>

}
if ($d ==2) {
if ( $msg[0] == 1) {
$S2 > configure  ( relief =>
} else {
$S2 > configure  ( relief =>

}
if ($id ==3) {
if ( $msg[0] == 1) {
$S3 > configure  ( relief  =>
} else {
$S3 > configure  ( relief =>

@msy =

"Analog :

'sunken

'raised

'sunken '

'raised

'sunken

raised

split

$value "

);

$line



}
if ( $id ==4) {
if ( $msg[0] == 1) {
$S4 > configure  ( relief
} else {
$S4 > configure  ( relief
}
}

sub S1 callback  {

}

open(CANOUT, ">> /dev/can0
print CANOUT"6 0 1\n";
close CANOUT;

print  "S1\n";

sub S2 callback  {

}

open(CANOUT, ">> /dev/canO
print CANOUT"6 0 2\n";
close CANOUT;

print  "S2\n";

sub S3_callback  {

}

open(CANOUT, ">> /dev/canO
print CANOUT"6 0 3\n";
close CANOUT,;

print ~ "S3\n";

sub S4_callback  {

open(CANOUT, ">> /dev/canO
print CANOUT"6 0 4\n";
close CANOUT,;

print  "S4\n";

/l#pragma SRC// generates

=> 'sunken '

=> 'raised

):

);

assembly file  (Achtung
#include  <regb515c .h> // UFr Zugriff auf SFR Register

Maschinencode )



#include

#include <stdio. h>
#include "canlib .h"

Il sfr

/I Deklaration der &abinren
S3 = P4 74,
S4 = P4 75;

shit
shit
//sbit
//sbit

IIsbit
IIsbit
IIsbit
IIsbit

shit
shit
shit
shit

<rtx51ltny .h> //

I
I
I
I

P6 = OxDB;
/IDeklarationen

S5 = P6 "2;
S6 = P6 "1;

DIP1
DIP2
DIP3
DIP4

P6 "6;
P6 "5;
P6 "4,
P6 73;

D7 = P4 A0;
D8 = P4 AL
D9 = P4 ~2;
D10 = P4 3;

#define  TASK_INIT

#define
#define

extern
extern

void Task init

{

/I Deklaration

der

0

TASK_CAN_TIME 1
TASK_CAN_POLL 2

RTX 51 tiny

functions , 10 MHz, intern

machine cycle= 0.5 us;

tick=

Timeout

ufr

Ein

externen

10 000 machine = 5ms; (gemessen
= 5 ticks = 25 ms

Zugriff

int mess_ad_kanal (unsigned

void comO_init

D7 = 0;
D8 = 0;
D9 = O;

(void ) _task_

(void );

TASK_INIT

auf Standard

8Ausgnge

Funktionen
char

In Out

MessKanalNr );

20 MHz;

5 ms);



{

comO_init  ();

can_init  (125);
can_define_irq

can_define_msg
can_define_msg
can_define_msg
can_define_msg
can_define_msg
can_define_msg
can_define_msg

(1,0,0);

(1, TRANSMIT ,1);
(2, TRANSMIT ,2);
(3, TRANSMIT ,3);
(4, TRANSMIT ,4):
(5, TRANSMIT ,5);
(6,RECEIVE , 6);
(7, TRANSMIT ,7);

os_create_task (TASK_CAN_TIMB); //Starts
os_create_task  (TASK_CAN_POLLD; /[Starts
while (1)
{
/[ do nothing
os wait (K_IVL, 170, O0);
}
void Task CAN_TIME(void) _task_ TASK_CAN_TIME
char db;
int analog , old_analog
unsigned char i=0;
unsigned char j=0;
double k=100000.0;
while (1)
{
old_analog =analog ;
analog = mess_ad kanal (7);
if (old_analog I= analog ) {
printf  ("%i\n", analog);
can_send_ptr (5,&analog ,sizeof
}

it (S3) {

task
task

(int));



D7 = ID7;
can_send_byte (1, D7);

}
if (S4) {
D8 = IDS8;
can_send_byte (2, D8);
}
if (P6 & 0x04) {
D9 = ID9;
can_send_byte (3, D9);
}
if (P6 & 0x02) {
D10 = ID10;
can_send_byte (4, D10);
}

can_send_pulse (7);

os wait (K_IVL , 70, 0);

}
}
void Task CAN_POLLvoid) _task_ TASK_CAN_POLL
{
while (1) {

char db;
if (can_poll_byte (6,&db ) >=0 ) {
printf  ("rr %\n",(int )db);
switch  (db) {
case 1:
D7 = D7,
can_send_byte (1, D7);
break;
case 2:
D8= ID§;
can_send_byte (2, D8);
break;
case 3:



D9 = D9;
can_send_byte (3, D9);
break;
case 4:
D10 = !D10;
can_send_byte (4, D10);
break;

os_wait (K_IVL , 30, 0);

ISR _can (void ) interrupt 17 {

(' returnval = can_handle_irqg () )
("interrupt © %i\n",returnval );
( returnval ==8) {

/I Hier koennte Interrupt Betrieb  stattfinden



#include  <reg515c .h> // UFr Zugriff auf SFR Register des C515C

#include  <rtx51tny .h> /[ RTX 51 tiny functions , 10 MHz, intern 20 MHz;

/I machine cycle= 0.5 us;

/[ tick= 10 000 machine = 5ms; (gemessen 5 ms);

/[ Timeout = 5 ticks = 25 ms
#include  <stdio. h> /I ufr  Zugriff auf Standard In Out
#include  <string .h>
#include “"canlib .h"

#define  BASE 0x20
#define REMOTEOx10

/l Deklaration der &binren Ein  dAusgnge
#define DIP P5
#define LED P1

#define  TASK_INIT 0

#define  TASK_TIME 1

/I Deklaration der externen  Funktionen

[lextern int mess_ad_kanal (unsigned char MessKanalNr );

void Task init (void ) _task  TASK_INIT

{
can_init (125);
can_define_irq (1,0,0);

can_define_msg (1,RECEIVE ,BASE); /I Empfangen: LED Status
can_define_msg (2,TRANSMIT ,REMOTE; /I Senden: Schalterstellung
can_define_msg (3,TRANSMIT ,BASE+1); /I Senden: time tick

can_define_rxi (1,2);

0os_create_task (TASK TIME); //Starts task



while (1)

{
1
os_wait (K_IVL , 170, O0);
}
}
void Task TIME (void ) _task_ TASK_TIME {
static unsigned char dip_old = 0;
unsigned char dip;
while (1)
{
dip = DIP;
if ( dip != dip_old ) {
can_send_byte (2,dip);
dip_old = dip ;
printf  ("Switch : %i\n ",(int)dip );

void ISR_can (void ) interrupt 17 {
unsigned char db;
int  returnval

while  ( returnval = can_handle_irg () ) {
printf  ("Interrupt : %i\n",returnval );
if ( returnval = 3 ) {

if (can_poll_byte (1,&db ) >=0 ) {

printf  ("Received : %i\n",(int )db);

LED = db;
}

do nothing









#ifndef _ canlib__

#define __ canlib__

#define  TRANSMIT 0x18

#define RECEIVE 0x10

/I Supported Bitrates 10, 20, 50, 100, 125, 250, 500 and 1000 KBit
void can_init (int baudrate );

/[ obj_nr = 1.15

/I define msg: no interrupt generation by default

void can_define_msg (char obj nr, char type , short id);

void can_define_extmsg (char obj nr , char type, long extid );
/[ setup interrupts

void can_define_irq (bit IE, bit SIE, bit EIE);

void can_define_txi (char obj_nr, bit enable );

void can_define_rxi (char obj_nr, bit enable );

/I send commands immedeately send a message

Is



void can_send_pulse (char obj_nr);
void can_send_byte (char obj_nr , char db);
void can_send_ptr (char obj nr , const void tdata, char n);

/I set commands prepare a message for sending , or to be requested by
/I a remote frame .

void can_set byte (char obj nr , char db);

void can_set ptr (char obj nr , const void tdata, char n);

/I can_trigger sends a prepared object (TRANSMIT Object)
void can_trigger (char obj_nr );

/[ poll commands return 1 is no message is pending and >=0 if a message

/Il is recieved

I/l can_poll_string () and can_poll_ptr () return the number of data bytes

/I receivied

/[ can_poll_string writes  the received bytes to a 0 terminated string  (rdata )
I

int can_poll_pulse  (char obj_nr );

int can_poll_byte (char obj_nr , char db);

int can_poll_ptr  (char obj_nr , void rdata );
int can_poll_string (char obj_nr, char rdata );

/I send a remote request (RECEIVE Obiject)
void can_remote (char obj_nr );

/I polls the message object until a message is reveived
/I between polling the task is halted by the os.
void can_wait (char obj_nr );

void printbin  (char x);

/I can_handle_irg returns

/I 0 : no interrupt pending
i1 . status  change
I 2 . Message 15

/I (2+N): Message N
int can_handle_irg (void);



/[ can_check lec : return last error code
/I this  function is untested because i had no possibility
/I generate errors

/I Possible error codes are:

#define NO_ERRORD

#define STUFF_ERRORL

#define FORM_ERROR

#define ACK_ERROR3

#define BIT1_ERROR 4

#define BITO_ERROR 5

#define CRC_ERROR

int can_check lec (void);

/I TODO

bit can_check _txok (void);
void can_clear_txok  (void);
bit can_check rxok (void);
void can_clear_rxok  (void);
bit can_check boff (void);
bit can_check _ewrn (void);

#endif

/
CanController Library
by Daniel Schramm

Microcontroller . c515c

Compiler : Keil C Compiler
Operating  System: RTX Tiny

/

#include  “"canreg .h"
#include  "Regc515c .h"
#include  "Intc515¢ .h"
#include  <string .h>
#include  <stdio. h>
#include  <rtx51tny .h>

to



#define REMOTE2
unsigned char
extern unsigned char IE;
extern unsigned char SIE;
extern unsigned char EIE;
/I create dynamic register
#define MCRO_n
#define MCR1_n
#define UARO_n
#define UAR1 n
#define LARO n
#define LAR1 n
#define MCFG_n
#define DBO_n
#define DB1 _n
#define DB2_n
#define DB3_n
#define DB4 _n
#define DB5 n
#define DB6_n
#define DB7_n
/[ only for debugging
void printbin  (char x) {
char i;
for (i =1; i<9; i++) {
if (x & 0x80)
printf  ("1");
else
printf  ("0");
X = X << 1;
}
printf  ("\n");

pdata canreg [256];

names

canreg
canreg
canreg
canreg
canreg
canreg
canreg
canreg
canreg
canreg
canreg
canreg
canreg
canreg
canreg

—_ o, —, e, e, e, ., . .

(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr
(obj_nr

16)
16)
16)
16)
16)
16)
16)
16)
16)
16)
16)
16)
16)
16)
16)

+ 4+ + + + + + o+ + + + o+ o+

© 0O N O 0o~ W NN PP O
— et e e e et el e e

=
o

11 ]
12 ]
13 ]
14 ]



void can_init (int
char obj_nr ;

SYSCON&= OxFC;
XPAGE = OxF7;

GMSO0= OxFF;
GMS1= OxFF;

UGMLO= OxFF;
UGML1= OxFF;
LGMLO = OxFF;
LGML1 = OxFF;

UMLMO= OxFF;
UMLM1= OxFF;
LMLMO = OxFF;
LMLM1 = OxFF;

CR = 0x41;

/l  Bitrate
switch  (baudrate
case 10:
BTRO = 0x67;
break ;
case 20:
BTRO = 0x53;
break ;
case 50:
BTRO = 0x47;
break ;
case 100:
BTRO = 0x43;
break ;
case 125:
BTRO = 0xC4;

baudrate ) {

I
I

1

I

"

I

XMAP 0=0, XMAP 1=0
CAN memory space in XRAM

global mask short

global mask long

last message mask

INIT =1, CCEl (allow access to BTR)

) |
BTR1 = 0Ox7f; /I Bit Timing Register
BTR1 = Ox7f; /I Bit Timing Register
BTR1 = 0Ox7f; /I Bit Timing Register
BTR1 = Ox7f; /I Bit Timing Register
BTR1 = 0x49; /I Bit Timing Register

(10MHz,

(10MHz,

(10MHz,

(10MHz,

(10MHz,

10 kBaud)

20 kBaud)

50 kBaud)

100 kBaud)

125 kBaud)



break ;

case 250:
BTRO = 0xCl1l; BTR1 = 0x6B; /[ Bit Timing
break ;
case 500:
BTRO = 0xCO; BTR1 = 0x6B; /[ Bit Timing
break ;
case 1000:
BTRO = 0x80; BTR1 = 0x25; /[ Bit Timing
break ;
default
BTRO = 0xC4; BTR1 = 0x49; /[ Bit Timing
break ;
}
CR = 0x01; /[ INIT =1, CCEO (permit access
SR = OxE7; /[ clear TXOKand RXOK
for ( objnr = 1; obj nr <= 15; obj nr ++)

MCRO_n= O0Ox55; /I set Messages invalid

CR = 0; /I INIT =0 return to normal Operation

void can_define_irq (bit 1E, bit SIE, bit EIE) {
IENO = IENO | 0x80;
IEN2 = IE ? (IEN2 | Ox02):(IEN2 & 0xfd );
CR=IE ? (CR | 0x02):( CR & Oxfd );
CR = SIE ? (CR | 0x04):( CR & 0xfh);
CR= EIE ? (CR | 0x08):( CR & 0xf7);

void can_define_txi (char obj_nr, bit enable ) {
MCRO_n = enable ?0xef:0 xdf;

void can_define_rxi (char obj_nr, bit enable ) {

Register

Register

Register

Register

to BTR

(10MHz,

(10MHz,

(10MHz,

(10MHz,

250 kBaud)

500 kBaud)

1 MBaud

125 kBaud)



MCRO_n = enable ?0xfb:0 xf7;

void

can_define_msg (char obj_nr,

char temp|2];
MCR1_n = OxFB;

id
memcpytemp, &d, 2);

= id << b5

UARO_n = temp]O];
UAR1 n = temp[1];

MCFG_n= type;
MCRO_n = 0x95;
MCR1_n = 0x55;

void

can_define_extmsg

char temp[4];

MCR1_n = OxFB;

extid = extid << 3;
memcpy(temp,  &extid,
UARO_n = temp][O];
UAR1 _n = temp[1];

LARO_n
LARL n

MCFG_n= type | O0x04;

temp(2];
temp[3];

MCRO_n = 0x95;
MCR1_n = 0x55;

void

can_set_byte (char

MCRO_n = OxTf;
MCFG_n= MCFG_n& Ox1f;
DBO_n = db;

char type , short id)

/I CPUUPB1
/I idenifier
(char obj_nr , char type, long
/I CPUUPB1
4);
obj_nr , char db) {

/[ set invalid

{

extid ) {



MCRO_n = Oxbf; /I set valid

void can_set ptr (char obj_nr , const void tdata,
n=(n>8)?8: n;
n=(n<0)?0: n;

MCRO_n = OxTf; /I set invalid
memcpy (&DBO0_n, tdata, n);

MCFG_n= (n << 4) | ( MCFG_n& 0x0f);
MCRO_n = Oxbf; /I set valid

void can_trigger (char objnr ) {
MCR1_n = OxEF;

void can_send_pulse (char obj_nr) {

MCRO_n = OxTf; /I set invalid
MCFG_n= MCFG_n& OxOf;

MCRO_n = Oxbf; /I set valid
MCR1_n = OxEF;

void can_send_byte (char obj nr , char db) {
can_set_byte (obj_nr , db);
can_trigger  (obj_nr );

void can_send _ptr (char obj_nr , const void tdata,

can_set ptr (obj_nr , tdata , n);
can_trigger  (obj_nr );

char

char

n A{

n {



int can_poll_pulse  (char obj_nr ) {
if ( MCR1_n& 0x02 ) {
MCRO_n = Ox7f ; /I set message invalid
MCR1_n= Oxf5 ; Il clear CPUUPDand NEWDAT
MCRO_n = Oxbf ; /I set message valid
return (0);
} else
return ( 1);
}
int can_poll_byte (char obj_nr , char db) {
if ( MCR1_n& 0x02 ) {
MCRO_n = Ox7f ; /I set message invalid
db = DBO_n; /I read
MCR1 n= 0Oxf5 ; /I clear CPUUPDand NEWDAT
MCRO_n = Oxbf ; I/l set message valid
return (1);
} else
return ( 1);
}
int can_poll_ptr  (char obj_nr , void rdata ) {
char n;
if ( MCR1_n& 0x02 ) {
n=(MCFG_n >> 4);
MCRO_n = Ox7f ; /I set message invalid
memcpyrdata , &DBO_n, n); /I read
MCR1_n= Oxf5 ; /I clear CPUUPDand NEWDAT
MCRO_n = Oxbf ; /I set message valid
return (n);
} else
return ( 1);
}
int can_poll_string (char obj_nr, char rdata ) {



char n;
if ( MCR1 n& 0x02 ) {
n=(MCFG_n >> 4);

MCRO_n = Ox7f ; /I set message invalid
memcpyrdata , &DBO_n, n); /Il read
rdata[n]="0";
MCR1 n= 0Oxf5 ; /I clear CPUUPDand NEWDAT
MCRO_n = Oxbf ; /I set message valid
return (n);
} else
return ( 1);

void can_remote (char objnr ) {
MCR1_n = OxEF;

int can_handle_irg (void) {
unsigned char intreg;

char obj_nr ;
if (intreg = IR) {
if (intreg > 2) {
obj_nr = intreg 2;
MCRO_n = 0xfd;
} else if ( intreg == 2) {
MCRO_M15= 0xfd ;
}
return(intreg );
} else
return (0);

void can_wait (char obj_nr ) {
while (! ( MCR1_n& 0x02) )
os_wait (K_TMO, 50, O0);



int can_check lec (void) {
char temp;
temp = SR;
SR = temp | Ox07;
return  (temp && 0xQ7);

bit can_check txok (void) {
return (SR && 0x08 );

void can_clear txok  (void) {
SR=( SR| 0x08 ) " 0x08;

bit can_check _rxok (void) {
return (SR && 0x10 );

void can_clear_rxok (void){
SR=( SR| Ox10 ) ~ 0Ox10;

bit can_check boff (void) {
return  ( SR && 0x80 );

bit can_check _ewrn (void) {
return  ( SR && 0x40 );









