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1 Overview

This driver is written for a PCAN-Dongle1 boardthathasan internalSJA1000CAN con-

troller. Thedriversupportsbothblockingandnon-blockingmodesof operationandallows

to setthe configurationof the SJA1000 suchlike baudrateandfiltering properties(only

singlefilter modeis supported).

ThePCAN-Dongleis connectedto theparallelinterfaceof thePCandoperatesin the

EPPmode,whichmustbesetin theBIOSof thePCcomputer. Thedriver is compiledasa

loadablekernelmoduleandmustbeloadedbeforeusingany CAN application.Thedriver

usesreadinterruptsgeneratedby theSJA1000to readnew messagesassoonasthey arrive.

It alsouseswrite interruptsto receive an interruptwhenever a messagehasbeensentand

thuscheckfor further messagesstill waiting to be sent. The driver hasalsoa protection

againstreceptionof anoverwhelmingnumberof interrupts.Whenevera situationlike this

occurs,theSJA1000interruptsaredisabledpreventingthesystemfrom crashing.

1.1 Instalation Instructions

Compileandinstall (asroot) with: ’make install’.

Themakefilewill:

� createa nodeentryin ’dev/can’ andsetthereadandwrite permissions

� copy thedrivermodule’sja1000.o’to ’/lib/modules/$(release)/misc’

� copy theincludefile ’sja1000.h’to ’/usr/lib/can/can.h’

Compiletheutils with: ’makeutils’

1.1.1 Manual insertion

Loadthemodule(asroot): ’make insert’ or ’ insmod sja1000.o’

Thedrivercanberemoved(asroot)with ’make remove’ or ’ rmmod sja1000’.

Two parameterscanbegivento thedriver:

� irq: theIRQ of theparallelport (default: 7).

Ex: ’ insmod sja1000.o irq=5’.

1PCAN-Dongle/PS2:www.phytec.com
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� port: thebaseI/O port of theparallelport (default: 0x278).

Ex: ’ insmod sja1000.o port=0x378’

1.1.2 Automatic insertion

To loadit automaticallyatboottimeaddthis line to ’ /etc/init.d/boot.local’:

’ insmod /lib/modules/$(shell uname -r)/misc/sja1000.o’

If theirq and/orportnumberaredifferent,includetheoptionsaccordingto theprevious

section.

1.1.3 Remarks

Informationaboutthemodulecanbeobtainedby thecommandmodinfo.

Ex: ’modinfo sja1000.o’.

Thedriveralsocreatesanentryin theprocfile-systemthatcanbereadto getthecurrent

configurationandstatus.Thiscanbedone,for instance,with:

’ less /proc/can’.

1.2 API

Thedriverprovide5 file operations.Fromversion1.7,select() is alsosupported.

1.2.1 CAN messages

CAN messagesaredefinedasastructwith thefollowing content:

typedef struct {

CanId id; // identifier (11 or 29 bits)

int type; // standard (0) or extended frame (1).

// Use the predefined values ’STAN-

DARD’ and ’EXTENDED’.

int rtr; // remote transmission re-

quest (1 when true)

int len; // data length 0..8

unsigned char d[8]; // data bytes

struct timeval timestamp; // times-

tamp in the format

// times-

tamp.tv_sec (seconds)

// times-

tamp.tv_usec (microseconds)

// since Epoch (Jan-

uary 1. 1970).

} canmsg;

REMARK: Checktheexamples’canmon.c’and’cansend.c’to seethedetails.
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1.2.2 open()

Openthedevice. Thedriversupportsbothblockingandnon-blockingmodes.

For Blocking modeuse:

Ex:

int can;

can = open(”/dev/can”, O_RDWR);

Thenon-blockingmodemustbespecifiedin theopenfile operationwith theflag

O_NONBLOCK in thelastparameter:

Ex: can = open(”/dev/can”, O_RDWR| O_NONBLOCK);

After open() theSJA1000is setto 1Mbit/s with singlefilter mode.Theacceptancemask

is setto 0xffffffff, whichmeansthatall messageswill beaccepted.

WARNING : only one applicationis allowed to usethe driver at a time. If the open

operationis calledby a secondapplicationan-EBUSY errorcodeis returned.

1.2.3 close()

Closethedevice.

Ex: close(can);

1.2.4 read()

Reada message.Return32 (sizeof the canmsgstruct)whena messageis availableand

-EAGAIN whenthereis no message.

Ex: read(can, &msg, sizeof(msg));

1.2.5 write()

Write a message.Return32 (sizeof thecanmsgstruct)whenthemessageis successfully

storedin thedriver’s transmitbuffer and-EAGAIN whenthebuffer is full.

Ex: write(can, &msg, sizeof(msg));

1.2.6 ioctl()

Thiscommandprovidesthefollowing operations:

CAN_IOCSBAUD: setbaudrate.Usethefollowing constantsto setit: B1000(1Mbit/s),

B500 (500kbit/s),B250 (250kbit/s),B125 (125kbit/s),B20 (20kbit/s). The

standardbit timing registervaluesare:
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{BTR0, BTR1}: baudrate

{0x00, 0x14}: 1 Mbit/s

{0x00, 0x1c}: 500kbit/s

{0x01, 0x1c}: 250kbit/s

{0x03, 0x1c}: 125kbit/s

{0x18, 0x1c}: 20 kbit/s

REMARK: See CAN_IOCSBTR

Ex:

unsigned long baud_rate = B1000;

ioctl(can, CAN_IOCSBAUD, &baud_rate);

CAN_IOCSAMASK : setacceptancemask.Usea 32-bit valueto setit.

Ex:

long long amask=0xfffffffd;

ioctl(can, CAN_IOCSAMASK,&amask);

CAN_IOCSACODE: setacceptancecode.Usea 32-bit valueto setit.

Ex:

long long acode=0xfffffffe;

ioctl(can, CAN_IOCSACODE,&acode);

CAN_IOCCRBUF: clearreadbuffer.

CAN_IOCCWB UF: clearwrite buffer.

CAN_IOCRREG : reada SJA1000register. It canbeany of theavailableregisters.The

mostusefulonesfor applicationsare:

� ERROR_CODE_CAPTURE

� RX_ERROR_COUNTER

� TX_ERROR_COUNTER

Ex:

int outcome;

unsigned long reg;

reg = RX_ERROR_COUNTER;

outcome = ioctl(can, CAN_IOCRREG, &reg);

printf("RX_ERROR_COUNTER = %dd\n", outcome);

CAN_IOCRTTS: readthe timestampof the last transmittedmessage.The timestampis

returnedin a timeval structure.

CAN_IOCSACTIVE : setactivemode
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CAN_IOCSPASSIVE: setpassivemode

CAN_IOCRAPS: getcurrentactive/passivestatus

CAN_IOCSBTR: setbit timing registersdirectly. Theparametersarepassedthroughthe

following struct:

typedef struct {

unsigned char bt0;

unsigned char bt1;

} canconfig;

Ex:

canconfig bconfig;

bconfig.bt0 = 0x0;

bconfig.bt1 = 0x1c;

ioctl(can, CAN_IOCSBTR, &bconfig);

1.2.7 select()

Examplefor checkingfor receivedmessages:

ret = select(can+1, &readfds, NULL, NULL, &time-

out);

1.2.8 Remarks

Asynchronousnotification is not supportedyet.

2 Utils

All theutils allow to settherequiredbit rate.Use’canmon-h’ to checkthefull optionslist.

canmon ReceiveCAN messages.It is possibleto setfiltering properties.

cansend Sendstandard/extendedCAN messages.

busload Showsthebusloadin messagespersecond.

cananalyser Classifymessagesin a per-CAN-ID manner. Shows CAN-ID, averagerate

(msg/s),averageperiod(s),andtotalmessagecount.

canping Ping tool for round-tripmesurement.Shows min, average,andmax. round-trip

time.

canreply Replytool for round-tripmeasurement.

3 Remarks

To usethis modulewith a differentkind of board(ISA, PCI) it’s necessaryto changethe

low level routines’can_w’, to write to theboard,and’can_r’ to readfrom theboard.
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