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1. Introduction

CAN controllers are small and smart microprocessors that take care about receiving,
transmitting and error handling independant from the CPU. The CPU sends requests
to the can controller that will be processed and reported back to the CPU by using
interrupts. The communication to the can controller will be done with shared memory
accesses (memory or i/o based).
Requirements:

Encapsulation of the access functions in a separate driver

Realtime: Collection of data from the can controller in sufficient time

Easy to use functions for can transfer, error handling and configuration
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2. Realization

Starting the driver

The CAN driver can_driver.dll uses the Windows CE stream interface. This interface
offers common and easy to use functions like init, open, read, write and iocontrol.

The CAN driver will be initialized at Windows CE startup with the following registry
keys:

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t 1 n\ CAN1]
"Prefix"="CAN'
"D I "="can_driver.dll"
"Order"=dword: 0
"l ndex" =dwor d: 1

In this case the CAN driver uses the device name ,CAN1:“.

After starting the driver, the CAN Controller chip will be first configured. The CAN
interrupts are initialized, but the CAN Controller is still in Reset Mode and not active
to the CAN bus.

You need a few more keys depending on your hardware. See Chapter “Registry
Configuration” for more information.

Add the following line to the modules section of your platform.bib:
can_driver.dll $( _FLATRELEASEDI R)\ can_dri ver.dl | NK SH
can_api _test.exe $(_FLATRELEASEDI R)\ can_api _test.exe NK
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The sample test application can_api_test.exe

|Qatei Bearbeiten 3|

3 B3

Pocket CMDr w 4_20
> can api test
CAMN Driwer API Test Program, Feb Z8 Z00& 10:03::zZ4

Lewice CAN1: opened.
livailable Commands:

help|? display this page

exit |gquit | x eXit program

run <filename:= runn a batch file

start starts the can controller

stop stops the can controller

stat shows statistics

echo <1/0+ echo received msg Lo can bus (1=0n)

log <170+ log received wmsg to a file (l=0n)

logs show log file

dumnp dump CAN BAM

baud «0..8= chatges the baud rate from baud tabkble

worstocase 1MEit transmits with 0 Bytes Data

sendmsy “e|s> <idr <datal..8= sends a message to the can bus
s=standard, e=extendsd frame

walkid walking bit in standard and extended ID

-

&£ 5tart "EEingabeauﬁDrderung 10:17

CAN_API_TEST.EXE is a easy sample application to demonstrate how to use the
can_driver with a user application. This application first opens the first instance of the
device CAN (“CANL1:").

The console application can_api_test uses a simple menu to test the API functions
(also see source main.cpp).

To work with a secondary CAN Controller, start “can_api_test can2:”.
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Command description:

Start
Stop

Stat
Echo 1
Echo O
Log 1
Log O
Logs
Dump
Baud 0..x
Worstcase
Sendmsg

Walkid

Starts the CAN Controller. You are now active on the can bus.

Stops the CAN Controller. Switches back to reset/configuration mode.

Displays some Statistics

sends all received messages back to the can bus.

echo mode is off.

Stores all received Messages to a file.

Log-Mode is off.

shows the log file

shows the can ram

switches the baud rate according to the baudrate table entry
sends smallest and fastest can messages on the can bus
sends a message to the can bus

“sendmsg s 123123456

sends a standard frame (11bit) with ID 123 and 6 bytes of data.
“sendmsg e 123"

sends an extended frame (29bit) with ID 123 and 0O bytes of data.
walking bit on the ID for testing (e.g. acceptance filter).

You can run the commands as a batch file.

Sample Batch send.bat:

Start

Sendnsg s 123 1 2 3456

Sendnsg e 123

St at
Dunp
St op

Run

Start the batch with “run send.bat”
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CAN Interfaces

CAN_API.H

Functions used by the application

BOOL CAN StartChip (HANDLE hDevice);

BOOL CAN_StopChip  (HANDLE hDevice);

BOOL CAN_Get Next Recei vedFr ane( HANDLE hDevi ce, MessageFranme *RxFraneBuffer);
BOOL CAN _SendFrane (HANDLE hDevi ce, MessageFrane *TxFranmeBuffer);

BOOL CAN Cet Error (HANDLE hDevi ce, DWORD *ErrorPtr);

BOOL CAN_Set BaudRat e( HANDLE hDevi ce, BYTE *i ndex);

DWORD CAN_Get CANMenor ySnapShot (HANDLE hDevi ce, BYTE *ptr, DWORD size);

#i f ndef HCAN2

#define SINGLE_FI LTER_MODE 0x01

#define DUAL_FILTER MODE  0x00

BOOL CAN_Set d obal Accept anceFi | t er (HANDLE hDevi ce, BYTE *AcceptanceFilter, BYTE size);
#endi f

CAN_IOCTL.H
|O-Controls for communication between CAN-API and the can driver.

/Il create unique system|/O control codes (IOCTL)

| OCTL_START_CHI P,
| OCTL_STCP_CHI P,

| OCTL_RECEI VE_MESSAGE,

| OCTL_SEND MESSAGE,

| OCTL_GET_ERROR,

| OCTL_SET_BAUDRATE,

| OCTL_SET_ACCEPTANCE_FI LTER,
| OCTL_GETCANVEMORYSNAPSHOT

CAN_DRIVER.H
Functions in the CAN driver

BOOL InitializeCANController (HANDLE hOpenCont ext);
BOOL DeinitializeCANController (HANDLE hOpenContext);

BOOL SWReset CANControl | er (HANDLE hQpenContext, BOOL bOnOif);

BOOL SendFrane (HANDLE hQpenContext, MessageFrane *Msg);
DWORD Get Er r or Code (HANDLE hQpenCont ext) ;

voi d Set Baudrate (HANDLE hQOpenContext, BYTE index);

#i f ndef HCAN2

voi d Set d obal Accept anceFilter (HANDLE hOpenContext, BYTE *Filter, BYTE size);
#endi f

DWORD Get CANMEnDr ySnapShot (HANDLE hQpenCont ext, BYTE *ptr, DWORD size);

CANBase_SJA1000.cpp / 182527.cpp / HCANZ2.cpp
Hardware-Dependent functions for CAN controller access and interrupt handling.
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CAN Driver Interface CAN_API.H

BOOL CAN StartChip (HANDLE hDevice);

BOOL CAN_StopChip  (HANDLE hDevice);

BOOL CAN_Get Next Recei vedFr ame( HANDLE hDevi ce, MessageFranme *RxFraneBuffer);
BOOL CAN SendFrane (HANDLE hDevi ce, MessageFrane *TxFranmeBuffer);

BOOL CAN Cet Error (HANDLE hDevi ce, DWORD *ErrorPtr);

BOOL CAN_Set BaudRat e( HANDLE hDevi ce, BYTE *i ndex);

#define SI NGLE_FI LTER_MODE 0x01
#define DUAL_FI LTER MODE  0x00
BOOL CAN_Set Accept anceFi |t er (HANDLE hDevi ce, ACCEPTFI LTER *Accept anceFilter);

CAN_API.H contains easy-to-use functions to access the CAN stream driver from a
user mode application.The functions in CAN_API.CPP use DeviceloControl() to
communicate with the CAN_DRIVER.DLL.

BOOL CAN StartChip (HANDLE hDevice); // |OCTL_START CHI P

CAN_StartChip in STREAM.CPP calls the lower-level function
SWResetCANController(0). Calling this function with argument O will put the CAN
Controller into Operating Mode.

BOOL CAN StopChip (HANDLE hDevice); // |QOCTL_STOP_CHI P

CAN_StopChip in STREAM.CPP calls the lower-level function
SWResetCANController(1). Calling this function with argument 1 will put the CAN
Controller into Software Reset Mode.

Hardware dependent definition of a MessageFrame with Standard or Extended
Identifier (in this case SJA1000):

typedef union {

struct

{
BYTE Franelnfo; // CAN address 16
BYTE I 0 2] ; /1 CAN address 17-18
BYTE Dat a[ 8] ; // CAN address 19-26

} SFF;

struct

{
BYTE Franel nfo; // CAN address 16
BYTE | O 4]; /1 CAN address 17-20
BYTE Dat a[ 8] ; // CAN address 21-28

} EFF;

} MessageFr ane;

BOOL CAN_Get Next Recei vedFr anme( HANDLE hDevi ce, MessageFranme *RxFraneBuffer);
/1 1 OCTL_RECEI VE_NESSAGE

CAN_GetNextReceivedFrame in STREAM.CPP calls the lower-level function
RxRing_GetMessage. It returns the next CAN message from the ring buffer, if one is
available.

BOOL CAN_SendFranme (HANDLE hDevi ce, MessageFranme *TxFrameBuffer); // | OCTL_SEND MESSAGE
CAN_SendFrame in STREAM.CPP calls the lower-level function SendFrame. It

sends the message to the CAN bus. If a previous message has not been completely
sent (transmit pending), the function will wait until the transmission is complete.

BOOL CAN GetError (HANDLE hDevice, CAN_ERROR *ErrorPtr); // | OCTL_CGET_ERROR
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CAN_GetError in STREAM.CPP calls the lower-level function CAN_GetErrorState.
This function fills the CAN_ERROR structure with possible failures in the driver or in
the CAN controller.

BOOL CAN_Set BaudRat e( HANDLE hDevi ce, BYTE index); // | OCTL_SET_BAUDRATE
CAN_SetBaudRate in STREAM.CPP calls the lower-level function SetBaudrate. This

function allows to set the baudrate parameters easily through a timing table with
preconfigured values.

Sample User Code:

BOCOL User RxThr ead( HANDLE hDevi ce)
{

MessageFr anme RxFr ameBuf f er;

/] receive nessages in a | oop
do

Wi t For Si ngl eObj ect ( CanUser Event s. hCANRxEvent, | NFINITE );
whi | e( CAN_Get Next Recei vedFr ame( hDevi ce, &RxFrameBuf f er ) ==TRUE)
{
g_RxMsg_Count er ++;

i f (g_LogFi | eMode)
St or eCANPacket ToLog( &RxFr ameBuffer) ;

i f (g_EchoMbde)
/1 send the same packet (echo)
i f (CAN_SendFr ame( hDevi ce, &RxFr ameBuf f er) ==FALSE)
MessageBox (NULL , L"CAN SendFrane returned failure"

L"CAN Bus API" | MB_| CONERROR| MB_(K) ;
g_TxMsg_Count er ++;

}
}whi | e(! Ter mi nat eUser RxThr ead) ;

return TRUE;
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3. Registry Configuration

The bus interface must be configured according your hardware. The value
depends on the can interface to the bus driver.

; SJA1000 Qutput Control Register (Bus Interface), Default: OxDA
Default Bus Interface Configuration
Qut put Control: DA
normal out put node
TX0 Push-pul |
TX0 Qutput Polarity O
TX1 Push-pul |
; TX1 Qutput Polarity O
"Qut put Control " = dword: ODA

Windows CE Interrupt Number SYSINTR_

; use hardware irq 5 (G 1SR DLL will be used)

"I RQ' = dword: 5

; if Sysintr is O the value will be autonatically generated
; by the driver (RequestSyslntr)

"Sysintr" = dword: 0

Interrupt Service Thread Priority

0 through 96 Reserved for real -tine above drivers.

97 through 152 Used by the default Wndows CE-based device drivers.
153 t hrough 247 Reserved for real-tinme bel ow drivers.

248 t hrough 255 Maps to non-real -tine priorities.

"1 ST_ThreadPri 0" = dword: 10

Sample configuration for a memory mapped can controller (x86): The controller is
memory mapped at physical address D000:0h

" BaseAddr ess" dwor d: 800D0000

" MemVapped" = dword: 1
" MenSi ze" = dwor d: 200
"MapPagePhysi cal "= dword: 0

The following key enables support for the CAN card CPCXT from EMS:
" EMSCar d" = dword: 1

Note that this card uses 512 Bytes of memory (200h).
Sample configuration for a I/O mapped CAN controller:

" BaseAddr ess" = dword: 300
" MemVapped" = dword: 0
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Sample configuration for a single ISA can card (EMS Winsche CPC_XT):

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t | n\ CAN1]
"Prefix"="CAN'
"Dl "="can_driver.dl "
"Order"=dword: 0
"1 ndex" =dwor d: 1

SJA1000 CQutput Control Register (Bus Interface), Default: OxDA

" Qut put Control " = dwor d: ODA
use hardware irq 5
"lrqg" = dword: 5
; if Syslintr is O the value will be automatically generated by the driver (RequestSysintr)
"Sysintr" = dword: 0

"lsrDiI"="giisr.dl|"
"l srHandl er"="1 SRHandl er"
"1 ST_ThreadPri 0" = dword: 10

; sanple configuration for menory nmapped can controller
"MenBase"

= dwor d: 800D0000
" MemvVapped" = dword: 1
"MemLen" = dword: 200
" MapPagePhysi cal "= dword: 0
" EMSCar d" = dword: 1
sanpl e configuration for 1/0O mapped can controller
" BaseAddr ess" = dword: 300
" MemVapped" = dword: 0
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Sample configuration for multiple CAN controllers

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t | n\ CAN1]
"Prefix"="CAN'
"Dl "="can_driver.dl "
"Order"=dword: 0
"1 ndex" =dwor d: 1

; SJA1000 Qutput Control Register (Bus Interface), Default: OxDA
" Qut put Control " = dwor d: ODA

use hardware irq 5
"I RQ' = dword: 5
; if Sysintr is O the value will be autonatically generated by the driver
(Request Syslntr)

"Sysintr"
"1 ST_Thr eadPri o"

= dword: 0
= dword: 10

sanpl e configuration for nenory mapped can controller
" BaseAddr ess" dwor d: 800D0000

" MemVapped" = dword: 1

" MenSi ze" = dword: 100

" MapPagePhysi cal "= dword: 0

" EMSCar d" = dword: 0
sanpl e configuration for 1/0O mapped can controller
" BaseAddr ess" = dword: 300
" MemVapped" = dword: 0

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t | n\ CAN2]
"Prefix"="CAN'
"Dl "="can_driver.dl "

"Order"=dword: 1
"1 ndex" =dwor d: 2

SJA1000 Qutput Control Register (Bus Interface), Default: OxDA

" Qut put Control " = dword: ODA
use hardware irq 5
"I RQ' = dword: 5
; if Syslntr is 0 the value wll be automatically generated by the
(Request Syslntr)
"Sysintr" dword: 0

"1 ST_Thr eadPri o" dword: 10

sanpl e configuration for nenory mapped can controller
" BaseAddr ess" dwor d: 800D0200

" Memvapped" = dword: 1

" MenSi ze" = dword: 100

" MapPagePhysi cal "= dword: 0

" EMSCar d" = dword: 0
sanpl e configuration for 1/0O mapped can controller
" BaseAddr ess" = dword: 300
" MenmVapped" = dword: 0

Use “can_api_test COM2:” to work with the second CAN controller instance.
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Sample configuration for the EMS PCI card CPC_PCI with 2 can controllers:

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t1 n\ PCI'\ Tenpl at e\ PCl CAN]
"Prefix"="EM"
"Dl "="can_driver.dl "
"Order"=dword: 0
"d ass" =dwor d: 02
"Subd ass" =dwor d: 80
"Progl F*=dwor d: 00
"Vendor | D'=nul ti_sz: " 110A"
"Devicel D'=nul ti _sz:"2104"
"lsrDiI"="giisrx.dlI"
"l srHandl er"="1 SRHandl er"

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t I n\ PCI \ Tenpl at e\ PCl CAN\ Devi ce0]
"Prefix"="CAN'
"Dl "="can_driver.dl "
"Order"=dword: 0
"1 ndex" =dwor d: 1

; SJA1000 Qutput Control Register (Bus Interface), Default: OxDA
" Qut put Control " = dwor d: ODA

"1 ST_ThreadPri 0" = dword: 10

sanpl e configuration for nenory mapped can controller

" MemVapped" = dword: 1
"MapPagePhysi cal "= dword: 1
" EMSCar d" = dword: 0
[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t I n\ PCI \ Tenpl at e\ PCl CAM Devi cel]
"Prefix"="CAN'
"Dl "="can_driver.dl "

"Order"=dword: 0
"1 ndex" =dwor d: 2

; SJA1000 Qutput Control Register (Bus Interface), Default: OxDA
" Qut put Control " = dwor d: ODA

"1 ST_ThreadPri 0" = dword: 10

sanpl e configuration for nenory mapped can controller

:'anﬁ/apped" = dword: 1
"MapPagePhysi cal "= dword: 1
" EMSCar d" = dword: 0
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Sample configuration for Hitachi HCAN2:

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t | n\ CAN1]
"Prefix"="CAN'
"Dl "="can_driver.dl "
"Order"=dword: 0
"1 ndex" =dwor d: 1

Syslintr nust be the same in file OALINTR H

#defi ne SYSI NTR_HCANO ( SYSI NTR_FI RMAARE+1)
"Syslntr" = dword: 11
"1 ST_Thr eadPri o" dword: 10

sanpl e configuration for nenory mapped can controller

"MenBase" = dwor d: FE380000
" MemVapped" = dword: 1
"MemLen" = dword: 500

"MapPagePhysi cal "= dword: 1

[ HKEY_LOCAL_MACHI NE\ Dri ver s\ Bui | t | n\ CAN2]
"Prefix"="CAN'
"Dl "="can_driver.dl "
"Order"=dword: 1
"1 ndex" =dwor d: 2

Syslintr nust be the same in file OALINTR H

#defi ne SYSI NTR_HCANL ( SYSI NTR_FI RMAARE+23)
"Syslntr" = dword: 27
"1 ST_ThreadPri 0" = dword: 10

; sanple configuration for menory nmapped can controller
"MenBase"

= dwor d: FE390000
" MemVapped" = dword: 1
"MermLen" = dword: 500

"MapPagePhysi cal "= dword: 1
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