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1 Introduction

1.1 Overview

CAN (Controller Area Network) is a serial bus control protocol especially
suited to structure intelligent industry devices networks and build smart automatic
control systems. It is popularly applied in the industrial automation, building
automation, vehicle, marine, and embedded control network. In order to expand
the CAN functions of ICPDAS products, 1-87120 module is developed for this
purpose. It is a kind of slot module, and need to be plugged into a host unit, such
as 1-8000 series, WinCon-8000 series, LinCon-8000 series, and WinPAC-8000
series PACs (Programmable Automation Controller). 1-87120 gives a way to
connect to these ICPDAS host units with CAN network. Owing to the features of
PACs, these host units can be arranged to be a CAN converter, CAN slave device
and CAN master device in a CAN network. The following figure shows the

application architecture for 1-87120 modules.

CANopen
Protocol
DeviceNet
ar Protocol
LinCon-8000 _I_
"% CAN bus
- J1939
Protocol
WinCon-8000 WinPAC-8000 Other CAN
Protocol
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1.2 Specifications

CPU:80186, 80MHz

Philip SJA1000 CAN controller with 16MHz clock
Philip 82C250 CAN transceiver

Power LED, Tx/Rx LED, Error LED

1202 terminal resister selected by jumper

CAN bus interface: ISO 11898-2, 5-pin screw terminal with on-board
optical isolator protection.

2500 Vrms isolation on CAN side

Power Consumption: 2W

Operating Temperature:-25°C to +75°C

Storage Temperature:-30°C to +85°C
Humidity:5%~95%

1.3 Features

Common Features:

One CAN port expansion for [-8000 series, WinCon-8000,
LinCon-8000, and WinPAC-8000 PACs.

4096 records CAN message receive-buffer size.

4096 records buffer size for the command from 1-8000/WinCon-8000
/LinCon-8000/WinPAC-8000 to 1-87120.

Provide C/C++ function libraries to send and receive CAN messages.
Demos and utility are provided.

3 indication LEDs (Rx, Tx and Err LEDs)

CAN Port Features:

Support user-defined baud

2500 Vrms isolation

Baud : 5Kbps, 10Kbps, 20Kbps, 25Kbps, 50Kbps, 100Kbps, 125Kbps,
200Kbps, 250Kbps, 500Kbps, 800Kbps, 1Mbps.
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2 Hardware Specification

2.1 Hardware Structure

Tx/Rx LED

PWR Txlle EIRFA
1

Power LED

CAN Port

-87120

CANH‘
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" .
| can_shio— .i -

‘. CAN_L —

1

Err LED

1-87120 user manual (ver. 2.30, Jul/23/2008)

6




2.2 Wire Connection

In order to minimize the reflection effects on the CAN bus line, the CAN
bus line has to be terminated at both ends by two terminal resistances as in the
following figure. According to the 1ISO 11898-2 spec, each terminal resistance
is 120Q (or between 108Q~132Q). The length related resistance should have
70 mQ/m. Users should check the resistances of the CAN bus, before they
install a new CAN network.

Device 1 Device 2 ° o o Device N
1 1 LN
CAN_H
c § =
o (@)
S @)
CAN_L

Moreover, to minimize the voltage drop over long distances, the terminal
resistance should be higher than the value defined in the ISO 11898-2. The
following table can be used as a good reference.

Bus Cable Parameters )
Bus Length Terminal
Length Related ;
(meter) Sngin Relae Cross Section Resistance
Resistance (Q)
(Type)
(mQ/m)
0~40 70 0.25(23AWG)~ 124 (0.1%)
0.34mm?%(22AWG)
40~300 <60 0.34(22AWG)~ 127 (0.1%)
0.6mm?(20AWG)
300~600 <40 0.5~0.6mm? 150~300
(20AWG)
600~1K <20 0.75~0.8mm? 150~300
(18AWG)
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In 1-87120, the 120Q terminal resistance is supplied. The JP1 of I-87120 is
for the terminal resistance and the JP2 is RS232 COM port for download
firmware of 1-87120. Users can use special cable to download the firmware
into [-87120. This cable is named CA0904 and shown as follows:

The JP3 is the initial jumper of I-87120. If users want to stop the firmware,
uses need to turn off the 1-87120 and connect the JP3 jumper. Then turn on the
I-87120. The locations of all jumpers are shown in the following figure.

L
E CAN Connector
D| [eee])py [ee]yp3
: H
. JP1
IC
ips| o

JP6

J

-

2

[-87120 Connector

Hardware Profile
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The following connection statuses are presented for the condition if the
terminal resister is enabled or disabled.

Disable Enable Auto Run  Initialize

JP1 Jumper selection JP3 Jumper selection

The pin assignment of [-87120 CAN bus connector is shown below.

N/A Pin 1
CAN H Pin 2
CAN SHLD Pin 3
CAN L Pin 4
N/A Pin 5
Pin No. Signal Description
1 N/A No use
2 CAN_H CAN_H bus line (dominant high)
3 CAN_SHLD Optional CAN Shield
4 CAN_L CAN_L bus line (dominant low)
5 N/A No use
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2.3 Power LED

[-87120 slot module needs 2W power consumption. If the electric power is
supplied normally, the Power LED will be turn on always. If any other situation,
please check the power supply or contact to your distributor.

2.4 Tx/Rx LED

Each [-87120 slot module provides Tx/Rx LED to check the CAN
messages transmission and reception situation. If the 1-87120 is transmitting or
receiving a CAN message, the Tx/Rx LED will blink. If 1-87120’s loading is
heavy, the Tx/Rx LED will always turn on.

2.5 ERRLED

The ERR LED indicates the error status of the CAN physical layer and
indicates the errors due to missing CAN messages. When the 1-87120 ERR
LED is turned on, users can use the function GetStatus( ) to obtain the error
status and know what is happen. If the ERR LED is turned on due to the
software buffer overflow, the buffer error flag can be clear by using the function
ClearStatus(). For more detail about these functions, please refer to the
section 3.
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3 1-87120 Host Function Library

3.1 Function List

In order to use the 1-87120 more easily, the 1-87120 function library used in

host side is provided. There are several function libraries for different compiler,
such as BC/TC/MSC (I-8000 series), EVC (WinCon-8000 and WinPAC-8000),
and GCC (LinCon-8000). Users can use these functions to control the 1-87120
by the functions. The following table shows the all functions provided by the

1-87120 library.

Function Name

Description

I87KCANConfig

Configure the 1-87120

Getl87KCANConfig | Obtain the 1-87120 configuration
SetCANBaud Set the 1-87120 CAN baud rate
GetCANBaud Obtain the CAN baud rate stored in the 1-87120
SetCANMask Set the I-87120 CAN message filter
GetCANMask Obtain the CAN message filter stored in the 1-87120
ClearStatus Clear the 1-87120 software buffer overflow status
GetStatus Get the 1-87120 software buffer or CAN status
Resetl87KCAN Reset the 1-87120 module
, Initiate the 1-87120 module. Users need to set the
I87KCANInNit i i
proper CAN and I-87120 configuration to the 1-87120
GetCANMsg Obtain the CAN message received by the 1-87120
SendCANMsg Send a CAN message to the CAN network
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3.2 Programmable Flow Chart

If users want to develop the program with 1-87120 module, the following
procedure may be a good reference.

Note 1

InstallComO0()

o

ChangeToSlot()

v

1I87KCANInit()

Send CAN Yes

message?
No

GetCANMsg() — SendCANMSsg()

v

Exit Program?

Note 3

RestoreComO( )
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Note1:

Note2:

Note3:

If the host side is 1-8000 series main control unit, the function
InstallComO( ) is used here. If the host side is WinCon-8000,
LinCon-8000 or WinPAC-8000, the function Open_Com( ) is used.

If the host side is 1-8000 series main control unit, the function
ChangeToSlot( ) is used here. If the host side is WinCon-8000 or
WinPAC-8000, the function ChangeSlotTo87K( ) is wused. In
LinCon-8000 host side, the function Open_Slot( ) is needed.

If the host side is 1-8000 series main control unit, the function
RestoreComO( ) is used here. If the host side is WinCon-8000,
LinCon-8000 or WinPAC-8000, the function Close_Com( ) is used.

Take the 1-8000 series main control unit for example. Before users use the
[-87120 functions, the function InstallComO( ) and ChangeToSlot( ) must be
used first. The function ChangeToSlot( ) is used to define which |-87K series
slot module users want to operate now. For example, if users want to use the

I-87120 module plugged in the slot 0, the code is shown as follows.

ChangeToSIot(0);

Afterwards, users need to initiate the I-87120 module by using the function
I87KCANInit( ). Then, users can use I87KCAN.lib arbitrarily. Before users
close their application program, don’t forget to use the function RestoreComQ( )
to recover the COM port setting.
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3.3 187KCANConfig

® Description:
Use this function to set the 1-87120 configuration.

® Syntax:
int 187KCANConfig(unsigned char Ack, unsigned char BufferSize)

® Parameters:

Ack: This parameter is used for setting the host command acknowledge
status. If this parameter is set to 1, the 1-87120 would not send the
acknowledge message or error message after receiving a host
command. Therefore, users function would not hang because of
waiting the acknowledge message or error message. In some
application case, it may reduce the communication time.

BufferSize: Setting this parameter to 1 will disable the software buffer

functionality. This means that the 1-87120 would have no
buffer to store the CAN message. In this case, the 1-87120
would recover the previous CAN data when the new CAN
message is received. Therefore, users would lose the CAN
data if they don’t read back the data and the new one is
coming. The advantage is that users can always get the
newest CAN message.

® Return:
CAN87K_OK
CAN87K_PARATERS_ ERROR
CAN87K_TIMEOUT
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3.4 Getl87KCANConfig

® Description:
Use this function to get the Ack and BufferSize parameters stored in the
1-87120.

® Syntax:
int Getl87KCANConfig (unsigned char *Ack, unsigned char *BufferSize)

® Parameters:
*Ack: The pointer for obtaining the Ack parameter stored in the 1-87120.
For more information about the Ack parameter, please refer to the
section 3.3.
*BufferSize: The pointer for obtaining the BufferSize parameter stored in
the 1-87120. About the information of BufferSize parameter,
please refer to the section 3.3.

® Return:
CAN87K_OK
CAN87K_PARATERS_ERROR
CAN87K_TIMEOUT
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3.5 SetCANBaud

® Description:
Call this function to set the [-87120 CAN baud rate.

® Syntax:
int SetCANBaud(unsigned long Baud, unsigned char BTO,
unsigned char BT1)

® Parameters:

Baud: 1-87120 slot module has several predefine CAN baud rates. Use
this parameter to decide what kind of baud rate users want to use.
Here, twelve kinds of baud rates are supported. They are 5K, 10K,
20K, 25K, 50K, 100K, 125K, 200K, 250K, 500K, 800K and 1000K
bps. For example, set the Baud value to 250000L to set I-87120
CAN baud to 250K bps. The letter L means that the value 250000
is the long integer format. If users can’t find out the proper CAN
baud rate for their application, the user-defined baud rate
functionality may be needed. The parameters BTO and BT1 are
specially used for setting the user-defined baud rate. When users
call the function SetCANBaud() without using the Baud value listed
above, the Baud value is useless, and the parameters BTO and
BT1 would be applied for user-defined CAN baud rate.

BTO, BT1: These parameters are useful for user-defined CAN baud rate.
The values of BTO and BT1 need to be calculated according to
the SJA1000 CAN controller datasheet. For more information
about how to calculate the CAN baud, please refer to the
following web site.

http://www.semiconductors.philips.com

® Return:
CAN87K_OK
CAN87K_CAN_REG_ERROR
CAN87K_PARATERS_ ERROR
CAN87K_TIMEOUT
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3.6 GetCANBaud

® Description:
Call this function to get the CAN baud used by the 1-87120.

® Syntax:
int GetCANBaud(unsigned long *Baud, unsigned char *BTO,
unsigned char *BT1)

® Parameters:

* Baud: The pointer for obtaining the CAN baud rate. If users use the
predefine baud rate, the function GetCANBaud() would return
the CAN baud rate used by 1-87120. If the return value of Baud
is 0, it means that the 1-87120 use user-defined CAN baud. In
this case, the CAN baud rate would be indicated by using the
parameters *BTO and *BT1.

* BTO, * BT1: The pointer for obtaining the user-defined CAN baud used

by 1-87120.

® Return:
CAN87K_OK
CAN87K_PARATERS_ ERROR
CAN87K_TIMEOUT
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3.7 SetCANMask

® Description:
Use this function to set the I-87120 parameters.

® Syntax:
int  SetCANMask(unsigned long AccCode, unsigned long AccMask)

® Parameters:

AccCode, AccMask: The AccCode is used for deciding what kind of ID the
CAN controller would accept. The AccMask is used
for deciding which bit of ID would need to check with
AccCode. If the bit of AccMask is set to 0, it means
that the bit in the same position of ID needs to be
checked, and that ID bit value needs to match the bit
of AccCode in the same position. The following table
shows each situation of AccCode and AccMask.

For 11-bit ID Message:

AccCode and AccMask Bit Position Filter Target
high byte of the high word bit7~bit0 bit10 ~ bit3 of ID
low byte of the high word bit7~bit5 bit2 ~ bit0 of ID
low byte of the high word bit4 RTR
low byte of the high word bit3~bit0 no use
high byte of the low word bit7~bit0 bit7 ~ bit0 of 1st byte data
low byte of the low word bit7~bit0 bit7 ~ bit0 of 2nd byte data
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For 29-bit ID Message:

AccCode and AccMask Bit Position Filter Target
high byte of the high word bit7~bit0 bit28~ bit21 of ID
low byte of the high word bit7~bit0 bit20 ~ bit13 of ID
high byte of the low word bit7~bit0 bit12 ~ bit5 of ID

low byte of the low word bit7~bit3 bit4 ~ bit0 of ID

low byte of the low word bit2 RTR

low byte of the low word bit1~bit0 no use

For example (In 29 bit ID message):

AccCode : 00h 00h 00h AOh
AccMask FFh FFh FFh 1Fh
ID bit bit28~bit21 bit20~bit13 bit12~bit5 bit4~bit0
ID Value : XxxXX XXXX  XXXX XXXX  xxxx xxxx 101xx  will be accepted

(Note: The mark “x” means don’t care. And the mark “h” behind the value means hex format.)

® Return:
CAN87K_OK
CAN87K_CAN_REG_ERROR
CAN87K_PARATERS_ERROR
CANS87K_TIMEOUT
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3.8 GetCANMask

Description:

Call this function to get the CAN message filter situation.

Syntax:

int  GetCANMask(unsigned long *AccCode, unsigned long *AccMask)

Parameters:

*AccCode, *AccMask: These pointer for obtaining the AccCode and
AccMask used by the
information about these two parameters, please

refer to the section 3.7.

Return:
CAN87K_OK
CAN87K_PARATERS ERROR
CAN87K_TIMEOUT

I-87120. For more

1-87120 user manual (ver. 2.30, Jul/23/2008)
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3.9 ClearStatus

® Description:
This function is used for cleaning the CAN and host command software
buffer overflow error flag. When the CAN message software buffer or host
command software buffer is full, the CAN or host command buffer
overflow error flag will be set to 1. In this case, users need to use this
function to clear the error flag to acknowledge the error information.

® Syntax:
int ClearStatus(void)

® Parameters:
None

® Return:
CAN87K_OK
CAN87K_PARATERS ERROR
CAN87K_TIMEOUT
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3.10 GetStatus

® Description:
Read the 1-87120 CAN controller status and software buffer error flag
message

® Syntax:
int  GetStatus(unsigned char *CANReg, unsigned char *OverflowFlag)

® Parameters:
* CANReg: The pointer for obtain the [-87120 current CAN controller
status. For the information about the CANReg value meaning,
please refer to the following table.

Bit NO. Description
7 (MSB) | Bus status. 1 for bus off, O for bus on.
6 Error status. 1 for at least one error, 0 for OK.
5 Transmit status. 1 for transmitting, O for idles.
4 Receive status. 1 for receiving, 0 for idles.
3 Transmit complete status. 1 for complete, 0 for incomplete.
2 Transmit buffer status. 1 for released, 0 for locked
1 Data overrun status. 1 for reception buffer overrun, 0 for OK.
0 (LSB) | Receive buffer status. 1 for at least one message stored in the
reception buffer, O for empty.

* OverflowFlag: CAN and host command buffer overflow flag information.
For the information about the OverflowFlag value
meaning, please refer to the following table.

Bit NO. Description
Others | Reserved

1 1 for host command buffer overflow. O for normal.

0 (LSB) | 1 for CAN receive message buffer overflow. O for normal.

® Return:
CAN87K_OK
CAN87K_PARATERS_ERROR
CANS87K_TIMEOUT
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3.11 Reseti87/KCAN

® Description:
This function is used to reset the 1-87120 module. Calling this function will
clear not only the CAN controller register error flag but also CAN and host
command software buffer error flags. When the CAN controller is bus-off,
it may be called. After applying this function, the 1-87120 configuration,
CAN baud, and CAN message filter stored in the 1-87120 EEPROM
would be applied when the 1-87120 reboots.

® Syntax:
int Resetl87KCAN(void)

® Parameters:
None

® Return:
CAN87K_OK
CAN87K_PARATERS ERROR
CAN87K_TIMEOUT

1-87120 user manual (ver. 2.30, Jul/23/2008) ------ 23



3.12 I87KCANInit

® Description:
When users want to use 1-87120 module, this function must be called first.
Afterwards, The CAN baud, CAN message filter and 1-87120
configurations would be applied to the 1-87120.

® Syntax:
int 187KCANInit(unsigned long CANBaud, unsigned char BTO,
unsigned char BT1, unsigned long CAN_AccCode,
unsigned long CAN_Mask, unsigned char Ack,
unsigned char BufferSize)

® Parameters:

CANBaud: Set this parameter to configure the 1-87120 CAN baud rate.
For example, use the value 250000L to set the CAN baud rate
to 250K bps. The letter L means long integer format for the
value 250000.

BTO, BT1: If the CANBaud parameter is set to 0, the BTO and BT1 will be
used for configuring the 1-87120 baud rate. This case will be
applied if users want to define a special CAN baud rate. For
more information about how to set the BTO and BT1 value,
please refer to the SUA1000 CAN controller datasheet. Users
can find it on the following website.

http://www.semiconductors.philips.com

CAN_AccCode, CAN_Mask: Set this parameter for CAN message filter.
The using method is the same with the AccCode and AccMask
parameters of function SetCANMask. Therefore, please refer
to the section 3.7 to know about the CAN message filter
configuration.
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Ack: This parameter is used for setting the host command acknowledge
status. If this parameter is set to 1, the 1-87120 would not send the
acknowledge message after receiving a host command. Therefore,
users function would not hang because of waiting the acknowledge
message. In some application case, it may reduce the
communication time.

BufferSize: Setting this parameter to 1 would disable the CAN software
buffer functionality. This means that the 1-87120 would have no
buffer to store the CAN message. In this case, the |-87120
would recover the previous CAN data when the new CAN
message is received. Therefore, users would lose the CAN
data if they don’t read back the data and the new one is
coming. The advantage is that users can always get the
newest CAN message.

® Return:
CAN87K_OK
CAN87K_PARATERS ERROR
CAN87K_CAN_REG_ERROR
CAN87K_INIT_ERROR
CAN87K_TIMEOUT
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3.13 GetCANMSsg

® Description:
If the CAN message is received by |1-87120 module, use this function to
read back the CAN messages.

® Syntax:
int GetCANMsg(unsigned char *Mode, unsigned long *MsgID,
unsigned char *RTR, unsigned char *DatalLen,
unsigned char *Data)

® Parameters:

*Mode: The parameter *Mode is used to point out the CAN message
specification. If the CAN message is CAN 2.0A specification,
the Mode value is given to 0. If it is CAN 2.0B specification, the
value is 1.

*MsgID: The parameter *ID is used to point to the attribution ID of a CAN
message. If the [-87120 receive a CAN message with
specification 2.0A, the ID value range is from 0x0 to Ox3FF. If
CAN message is 2.0B, the ID value range is from 0Ox0 to
Ox1FFFFFFF.

*RTR: This parameter is used to get the RTR status of a CAN message.
The RTR value is 0 if the CAN message is normal CAN frame. If it
is 1, the CAN message is remote-transmit-request CAN frame.

*DataLen: The *DatalLen is point to the value indicates how many data
stored in the array Data[ ] (see the parameter *Data below).
The maximum value is 8.

*Data: This parameter needs a pointer to point an array which is used to
stored the CAN message data. Because the maximum data
numbers of one CAN message is 8 bytes, it is recommend that the
array Data[ ] size is 8 bytes.

Return:

CAN87K_OK
CAN87K_PARATERS_ ERROR
CAN87K_FIFO_EMPTY
CAN87K_TIMEOUT
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3.14 SendCANMsg

® Description:
If users want to send a CAN message by 1-87120 module, use this
function to transmit the CAN message.

® Syntax:
int SendCANMsg(unsigned char Mode, unsigned long MsglID,
unsigned char RTR, unsigned char DatalLen ,
unsigned char* Data)

® Parameters:

Mode: The parameter Mode is used set the transmitting CAN message
specification. If the CAN message is CAN 2.0A specification, the
Mode value is 0. If it is CAN 2.0B specification, the value is 1.

MsgID: The parameter ID is used to set the attribution ID of a CAN
message. If the transmitting CAN message is for specification
2.0A, the ID value range is from 0x0 to Ox3FF. If the CAN
message is for specification 2.0B, the ID value range is from 0x0
to Ox1FFFFFFF.

RTR: Use this parameter to set the RTR status of the transmitting CAN
message. The RTR value is 0 if the CAN message is normal CAN
frame. If it is 1, the CAN message is remote-transmit-request CAN
frame.

DataLen: The DatalLen indicates how many data will be transmitted in the

array Data[ ] (see the parameter *Data below). The maximum
value of DatalLen is 8.

*Data: This parameter needs a pointer to point an array. This array
include the date which would be transmitted to the CAN network.
Because the maximum data numbers of a CAN frame is 8 bytes,
more than 8 bytes data in the array Data[ ] will be ignored.

® Return:
CAN87K_OK
CAN87K_PARATERS_ ERROR
CAN87K_FIFO_FULL
CAN87K_TIMEOUT
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3.15 Function Return Error Code

The following table displays the function return error codes which may
return from the functions provided by I87KCAN library.

Error code value Description
CAN87K_OK 0 OK
CAN87K_TIMEOUT 21 | No message response before
time is up.
CAN87K_FIFO_EMPTY 22 | The software buffer which stores
the CAN messages is empty.
CAN87K_FIFO_FULL 23 | The software buffer which stores
the host commands is full.
CANS87K_INIT_ERROR 24 | Initiate 1-87120 failure
CAN87K_PARATERS_ERROR 25 | Host command error
CAN87K_CAN_REG_ERROR 26 | Set CAN controller register
failure
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4 Demo Programs

The following architecture is the demos and libraries positions in the path

CAN/SlotModule/l_87120 in CAN CD.

|[--\manual
|--\FirmwareLib
|--\DefFirm
|--\Library
|--\Demos
|--\I-8000
|--\87CANLib
|--\MCU_Lib
|--\Download_Tool
|--\MCU_OS
|[--\Demos
|--\BCPP31
|--\TCPP101
|--\\MSC6
|--\WinCE
|--\\EVC
|--\WinCon
|--\87CANLib
|--\SendMsg
|--\RecMsg
|--\Demo_ALL
|--\WinPAC
|--\87CANLib
|--\SendMsg
|--\RecMsg
|--\Demo_ALL
|--\Linux
|--\GCC
|--\87CANLib
|--\SendMsg
|--\RecMsg

- Users manual

-> Library and demo for I-87120

- 1-87120 default firmware

- 1-87120 library for user-defined firmware
- All the demo of the user-defined firmware
- demos and library for I-8000 series MCU
- 1-87120 library for I-8000 series MCU

- 1-8000 series MCU library

-> 1-8000 series MCU program download tool
- 1-8000 series MCU OS image

- 1-87120 demo programs

- demos for Borland C++ 3.1

- demos for Turbo C++ 1.01

- demos for MSC 6.0

- demos and library for WinCon series MCU
- 1-87120 demos for EVC++ 4.0

- demos and library for WinCon series MCU
- 1-87120 library for WinCon series MCU

- 1-87120 send CAN messages demo

- 1-87120 receive CAN messages demo

- WinCon CAN Utility program source code
- demos and library for WinPAC series MCU
- 1-87120 library for WinPAC series MCU

- 1-87120 send CAN messages demo

- 1-87120 receive CAN messages demo

- WinPAC CAN Utility program source code
- demos and library for LinCon series MCU
- 1-87120 demos for GCC

- 1-87120 library for LinCon series MCU

- 1-87120 send CAN messages demo

- 1-87120 receive CAN messages demo
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Here, we provide the demo programs about how to use the 1-87120 library
in 1-8000 series MCU, WinCon series MCU, LinCon series MCU, and WinPAC
series MCU. For 1-8000 series MCU, the demo program for BC++3.1 (Borland
C++ version 3.1), TC++1.01 (Turbo C++ version 1.01), and MSC6 (Microsoft
C++ 6.0) compliers is given. In WinCon and WinPAC series MCU, the demos
for EVC++ 4.0 (Embedded Visual C++) is provided. In LinCon series MCU, we
provide the GCC demo program. The step-by-step demo procedure for
TC++1.01, EVC++, and GCC will be given in the following section.

When users want to compile the demo program for [-8000 series MCU,
please copy the demo folder into a new folder named with max 8 letters
because the compiler is 16-bit compiler and may have a trouble due to the long
file name. All of these demos may give a good model to show how to build an
execution file with I87KCAN library. Take a note that if users don’t have any
program development tools, the TC++1.01 and EVC++ can be free download
form the Borland and Microsoft web site. They are shown below.

Download TC++ 1.01:
http://community.borland.com/museum

Download EVC++ 4.0:
http://www.microsoft.com/downloads/details.aspx?familyid=1DACDB3D-50D1
-41B2-A107-FA75AE960856&displaylang=en

The LinCon program development tool, GCC, can also free download on the
ICPDAS web site:

Download GCC:
http://ftp.icpdas.com.tw/pub/cd/linconcd/napdos/linux/sdk/
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4.1 TC++1.01 Demo For I-8000 Series MCU

Here, it is considered that how to build an execution file with C87H103L.lib
and how to run this program on the 1-8000 series MCU. In this demo, the
[-8811 MCU with 40 MHz and TC++1.01 compiler will be used. The procedure
for all the other 1-8000 MCUs will be the same with this demo.

Step1: Create a folder named “MyDemo” in the C disk.

== Local Disk [C:)

File Edit ‘Wwiew Fawvorites Tools  Help

eBack - \‘_J l.ﬁ ’:j Search i Folders v

Address <

VlGl:u

M| Mame Size | M

System Tasks [ipisocan install shell
e L) MyDemo )
Hide the contents of , i
Wi s My Installations

LY Add or remove JM30OCache
programs [CIMATLABERS
) search For Files or [CImMaBRY =
folders [a ISAMWIMN
I Inetpub
iCan
File and Folder Tasks & (=] i
w4 >
——

Step2: Copy users’s .c file, and 1-87120 library files (C87H103L.lib and
I87KCAN.h) into MyDemo folder. Users can find them with version 1.03
in the path CAN\SlotModule\l_87120\_8000\87CANLib\ver_103 in
CAN product CD.

&= MyDemo |:| |§| gl
Fle Edt View Favorites -',' Fie Edt View Favorites ook  Help "

(=13

>

@Back - J Lﬁ @B&:k o > ) &7 j."‘.?tar:h | Folders [~
GD y .

Address (03 C\MyDemo % AdET ) E\C AN SlotModule\I_B712011_BO0CIE7CANLIb|ver_103

= TH JLIE
File and Folder Tasks ' % ':ﬂ I-D:?."L-Ir -

CE7H105L.LIE
C/C++ Inline File
& KB

o Make anew folder
&g Publish this folder to

[S7ECAMN.H
CIC++ Header
2 kB

he ‘Wb
ki Share this Folder

Rec”AM.c
Z Source
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Step3: Copy 1-8000 series MCU library files (8000.h and 8000E.lib) into
MyDemo folder, too. Users can find them in the path
CAN\SlotModule\l_87120\I_8000\MCU_Lib in CAN product CD.

= MyDemo |:| |E| E|

Fle Edt View Favartes 2 g®

@ Back - @ |

Address ||ﬁ My Dermo

CE7H103L.LIE
CIC4++ Inlime File Fibl= Edt ‘Wiew Favorbes Tools Help H

6 kE

by I87KCAMN.H
h CIC++ Header - ﬂ Go
2KEB
File and Folder Tasks
by RecCAM.c
c C Source = Maks & new Foldar
&) Publsh this folder to

the Web
il Share this foldsr

S000E. lib
C/C++ Inline File
125 KB

Step4: Open your .c file with Notepad. Confirm the 8000.h and 187KCAN.h
path in the “#include” syntax. They are shown below.
#include “8000.h”
#include “187KCAN.h”

E RecCAN ¢ - Notepad

Eilpme BT Formal  ViT==alp

tinclude "8888.h"
dinclude “I87KCAN.h"

typedef struc
unsigned char Hode;
unsigned char RTR;
unsigned char Datalen;
unsigned char Data[8];
unsigned long ID;

PacketStruct;

void main{void)

{
unsigned char CAHReg3tatus,OverFlowStatus,01dCANRegStatus=0,01d0verFlowStatus=0;
int Ret,SlotHo,i;
FacketStruct RxHsg;

ffInitiate host

124

| ¥

B

1-87120 user manual (ver. 2.30, Jul/23/2008) ------ 32






ib

ar

0, Jul/23/2008) ------34

ual (ver. 2.3




Step9: Click the “Options/Compiler/Code generation...” to set the compiler
model to the large mode. Afterwards, click “More...” to set the “Floating
point” and “Instruction Set” parameters, the Emulation and 80186 item

will be used respectively. Then, click OK to save the configuration.

- (O x
File Compi h ojec Window Help |
On

Full menus

Optimizations. ..
Source...
Messages. ..
Hames. ..

efines

| F1 Help

Fluatini Foint Gallini Convention

Instruction Set
[

Step10: Click the “Option/Debugger...” to set the “Source Debugging”
parameter. Here, select “None” for this parameter setting.

= File Edit Search Run Compile Debu Pm:l't:t:\Q i o
Full menus §§

. .

Teha .

SR Make... %%

b5 B..x %%

. .
N

%

o

<=2 Mon Nnne

onment |

Insiecturs @ -

ru ram Heap Si=e
H bytes=

Display Swa

ector options?
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Step11: Click the “Option/Directories...” to set the “Output Directory” parameter.
Here, set the “C:\MyDemo” for the “Output Directory” parameter.
Make . ..

= File FEdit Search Run Conpile nem&
s

- |0 %

Window Help

o

i

Full menus On

Compiler »
Transfer...

nclude Directories
C:=sTCAINCLUDE

Directories
G:~TC~LIB

Step12: After finishing the parameters setting, click the “Options/save” to save
this project.

= (O x
= File Edit Search Run Compile Debu Projec Window Help

o

Full menus On

Compiler »
Transfer...

Make . ..

Linker...
Debugger. ..
Directories...

Environment [

.

_

.........

[¥]1 Environment
1]
P

SR F—
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Step13: After finishing the parameters setting, click the “Compile/build all” to
produce the execution file. Users can find the execution file in the
MyDemo folder. Its name is MyDemo.exe.

= File Edit Search Run\_Dehug Project Options Window He

& % ﬁgﬂepi%EEtg i?EJ C:-MYDEMO.EXE
Remnue MESSAGES |
.

.-

[[ I Pupject: MUDEND ———————————————— [ I

Fi Help Rebuild all files

Step14: Copy the file 7188xw.exe and 7188xw.ini files into the MyDemo folder.
These two files can be found in CAN product CD. Their path is
“CAN\SIotModule\l_87120\_8000\Download_Tool".

& pownload Tool
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Step15: Use Notepad to modify the first line of 7188xw.ini in MyDemo folder.
This part of parameters is used to set the PC RS-232 com port
parameters. Words “C1” means the PC COM port number. “B115200”
indicates the baud of PC COM port. “P0O” is parity setting. “D8” is data
bit setting. “S1” is stop bit setting. For example, if users use PC COM1
to connect with the COM1 of I-8000 series MCU for program download,
the first line of 7188xw.ini is “C1 B115200 PO D8 S1”. If users use PC
COM2 to connect with the COM1 of I-8000 series MCU, the first line is
set to “C2 B115200 PO D8 S1”.

I 7188xw.ini - Notepad
File Edik Formak  Wiew Help

Z1 B115z200 PO DS Sl
Fc37h1lo0, exe

#odemol. exe xshowrom. exe
W2 h

Step16: If the COM1 of 1-8811 has connected to the PC COM1, the hint
sign,”I-8000>", will be shown in the 7188xw.exe window after pressing
the Enter key in the 7188xw.exe program. (Note: Different type of
[-8000 series MCU or different OS version of 1-8000 series MCU will
have different hint sign.)

%5 7188XW 1.24 [COM1:115200 N,8,1],FC=0,CTS=1, DIR=C:\MyDemo

7188x for WIN3Z2 version 1.24 <18-31-2803>[By ICPDAS. Tim.1
Current set: Use COM1 115288.NM.8.1

AutoRun:cB87hiBd.exe

Autodownload files: demol.exe showrom.exe

Current work directory="'C:*MyDemo"’
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Step17: Key the command, “load” in the 7188xw.exe program. Follow the hint
command to press “Alt+E” and input the file name “MyDemo.exe” to
download the execution file. Then, press Enter to continue.

7188XW 1.24 [COM1:115200,N,8,1],FC=0,CT5=1, DIR=C:\MyDemo - A= ﬂ
E]

7188x for WIN3Z2 version 1.24 <18-31-2803>[By ICPDAS. Tim.1
Current set: Use COM1 115288.NM.8.1 .
AutoRun:cB87hiBd.exe

Autodownload files: demol.exe showrom.exe

Current work directory="'C:*MyDemo"’

i—8006: load

File will save to 3000:00008
StartAdd»——>760088: FFFF

Preszs ALT_E to dossldecsd filet
Input filenam::MyDemo.exe

Step18: After finishing the download procedure, key in the command “run” to
implement the execution file "MyDemo.exe”.

¥4 7188XW 1.24 [COM1:115200,N,8,1],FC=0,CTS=1, DIR=C:\MyDemo x|
|«

/188 for WIN32 version 1.24 (18-31-2803>[By ICPDAS. Tim.1]
Current set: Use COM1I 115288.M. 8.1 .
AutoRun:c87hiB@.exe

Autodownload files: demol.exe showrom.exe

Current work directory="C:“MuyDemo'

i—8AAA>1oad

File will save to 3008:80888
StartAddr——>7@08: FFFF

Prezz ALT_E to download filet

Input filename:MyDemo.exe

Load file:MyDemo.exe [crc=FF5A, 80041
Send file info. total 115 bhlocks
Block 115

Tranzsfer time iz: 5.831888 zeconds

11—888H >run
-

P—
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4.2 EVC++ Demo For WinCon Series MCU

Step1: Download EVC++ 4.0 from Microsoft website. Then, install EVC++4.0 in
your PC. (Note: About the hardware and OS limitation of EVC++,
please refer to the Microsoft website)

Step2: Double click WinConSDK_8X3X_EVC_20050617.msi file to install the
WinConSDK in your PC, users can find this file in the path
“WinCE\SDK\ WinconSDK_8X3X_EVC_20050617.msi” in the WinCon
product CD. For more information about WinCon hardware and how to
use WiIinConSDK, please refer to the user manuals in the path
“WinCE\User Manual” in WinCon product CD.

rz| @ User Manual |Z| |E| rz|
File Edit ‘iew nguritesm.' File Edit ‘“iew Favorites Tools  Help -.."}"
xr o

e Back - _/l l? e Back - _/l lﬂ: /.._EJ Search
Address ||f| E:\WinCEYSDK v| G0 fddress E:'\winiCE'\User Manual i G0

Igj readme, kxk b Nardware for wincong000, pdt 3

oS0k _Gx3y_dothet_20 7’; iPush EmbBedded rar WinCon-3000 System Cverview, pdf
WinconsDk _Sx3x_EVC_200506817 . msi

7'; iPush Ernbedded Installation Guide For WinCon. pdf
7'; iPush Embedded Quick Start Far WinCon-5000, pdf
= Modbus_APT_w15.pdf

=L Remote Admin Guide For iPush Embedded  pdf

"L ScankernelaPl. pdf

7’; WinZON Getbing atarted, pdf
S WinCOM S, MET SDK.pdf

Step3: Execute the EVC++.

wJ

=K M Accessories 14
9 , Settings 3 @

L DASPrD ,
g_.- j—) Search » Microsaft OFfice »
o Micrasoft Yisual Studio 6.0 r
E “f Help and Support Tﬁ Microsaft eMbedder al C++ 4.0

w

tE=RTY ISaGRAF 3.4 3
'E -3 MSM Messenger 7.0

3 iOI Shut Down. .. Hanaho ’
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Step4: Click “File\New...” to create a new project.

Bl Microsoft eMbedded Yisual C++

File Edit View Insrt Project Bwild

Chl+N
ChlO

Chper...

Cpen Workspace. .

Step5: Select “WCE MFC AppWizard (exe)” for this project template. The
project name is “MyDemo”. The location of this project is “C:\MyDemo”.
The CPU type in the CPUs field is set to “Win32 (WCE ARMV4)”
because the WinCon series MCU use the ARMV4 series CPU. Then,
click OK to the next.

New E' E'

Files Projects |Workspaces |

a]WCE Application Project name:
.| WCE ATL COM AppWizard MyDemo
|%] WCE Dynamic-Link Library

fi=WCE MFC ActiveX ControlWizard

Location:

ks P n 1
A WCE MFC AppWizard (exe]) C:AMyDemao oo
v | N e HPS H e

k]
<t’°" Create new workspace >

CE ARMY
KL kA 4']

CWin32 [WCE ARMYAT)

Win32 [WCE MIPS16)

[CWin32 [WCE MIPSII

Win32 [WCE MIPSII_FP) v

o D o

Step6: Select “Dialog based” item for this demo. Choose the language which
you want to see in your resources file. Here, “English (United States)”
item is used. Click “Finish” button to finish the project creation.
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WCE MFC AppWizard [exe) - Step 1 of 4

Application

What type of application would you like to
create?

" Single document
+ Dialog based

7

What language would you like your resources
in?

‘English [United States] [ceappwzenu.diffdi®

< Back | Mext > | m' Cancel

Step7: Copy the 1-87120 library files “I87KCAN.h” and “I87KCAN.lib” into the
MyDemo folder in disk C.

= B = ver_100
l— =
& MyDemo -| Ble Edt Wew Favorkes Took Heb 4

File Edit \iew  Favorit

= Back = - > () search ([ Folders | [T33]-
@Back - \_/l [_I; G 2t ? = - : D
| T ElCaiSlottoduel]_B71 20 WInCEVEVCIS7CANBIver 100 ) [ 60

Agores

Marme -~ File and Folder Tasks 2. B _ 3 IETECAR. 4
R 23 e

. ik g Publish this Folder to IBTECANH
LARTCE.lib the Web CIC A4 Headar
Wincon 30K lib
i 157k AN H

E 137KCAN. b

< |

Step8: Select the active configuration to “SA_IA” and “Win32 Release” mode.

. MyDemo - Microsoft eMbedded Yisual C++

File Edit ¥iew Insrt Project Buid Tools Window Help

Bl HE | BRI I]:‘, B ﬁﬂiwsprinﬂ _:J -
J ’U‘ -\. -" ;ij .."... L ' MEMDETS ;I] .‘ T‘-J" ,;_:-1.::_'_':: I ;J ‘;-\ n ] -:
|MyDemo L@___)M [WCE ARMV4) Release__» ||SA_IA Device
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Step9: Select “File View” tag, and expand the tree view. Right click the “Source
Files” folder icon and click Add Files to Folder...” item.

[MyDemo  ~|[sA_I1A ~|Win32 (WCE
]|

& Workspace 'MyDemo': 1 project(s)
- [E8 MyDemo files
;-
[#] My (0 Mew Folder,,
] s ——

> SEktings. ..
&) Ste
= Hlﬂ“dl g""" Add ta Source Contral, .,
|.i§J My v Docking View
EIMy e
[E] ne:
@ Re Properties
E) StdAfc.h
#-_7] Resource Files
E| ReadMe.txt

ma CIassViewJ&l Resnurce‘a‘ie{g File‘l.l'im

Step10: In the popup dialog, select “Library Files (*.lib)” in the “Files of type”
filed. Select the 1I87KCAN.lib library files and then click OK button to
add the library file into MyDemo project. After finishing the Step, the
tree view of “File View” is shown below.

Insert Files into Project 2] .’ﬂ
Lookin: [ 3 MyDemo ¢ "MyDemo": 1 project(s]
) ARMY4IDbg e, muflles
) ARMY4IRel =1 ‘3 Source Files,
2] 187K.CAN.lib
File name: [187KCAN lib .. =l 3 Heat I
P e I
Files of Library Files (1b) ) -] Cancel |E] MyDemo.h
[ MuNemalla b
]Fill:s will be inserted into folder titled "Source Files' in project "h

Step11: Click the “Tools\Options...” to set the “include” and “library” directory.

Toals J Help
Source Browser, .. Alt+F12
A% Remote Soy++
A Remote Syskem [nformation
A Remote Zoomin
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Step12: Click “Directories” tab, and select “Include files” in the “Show

directories” field. Set the directories as follows.

UOptions
Tabs | Debug | Compatibility | Download | Build So [1]¥]
Platform: CPUs: Show directories

1@ €[Win32 [WCE ARMVA] ) ‘Include files -

0K | Cancel

Step13: Select the “Library files” in the “Show directories” field, and set the
library directory as follows. After finishing the Step12 and Step13, click
OK button to save the parameter settings.

Options

Tabs | Debug | Compatibility | Download | Build Directories | So ]3]

Platform: CPUs: Show directories
SA_IA ~||Win32 (WCE ARMY4) ~{Library files -
Directosises=—= — K T 4
-

AProgram Files\Windows CE Tools\wced10\SA 1AUiDVARMYA
CAProgram Files\Windows CE Tools\wced1 0\5A 1AYmfclibVARMYA
W CAProgram FilestWindows CE Toolsbwced104SA lAlathlib\ARMYA,

" 0K ) Cancel
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Step14: Program users’ application and design the dialog screen in EVC++
environment. When program the .cpp program, user need to include
the “uartce.h”, “WinconSDK.h” and “I87KCAN.h”. The “#include”

syntaxes are shown below.

/7 MyDemoDlg.cpp : implement:

rr
#include <WinconSDK.h> #include "stdafx.h"
. #include "HyDemo .h"
#include <UARTCE.h> LineTlde ~TiyDe noDTe

#include <WinconSDK._h>
t#tinclude <UARTCE.h3
#include “"IBFKCAH.R™

#include “187KCAN.h”

tifdef _DEBUG
#define new DEBUG_HEW
fundef THIS_FILE

Step15: For add “WinconSDK.lib” and “UartCe.lib”, users must go to
“Project->Settings—>Link” and type WinconSDK.lib and UartCe.lib in
“Object/library modules” as follow.

Project Sethings

Settings For: General I Debug I CiC+
|Win32 (WCE ARMV4I) Release  ~|

Category: |Genera|

Output file name:
|ARMV4IFleI.|I'MyDemo.exe

Objectli

Objecllihrary modules: B

[~ Generate debug info [~ Ign

I~ Generate mapfile iMyDemo - Im

YWorkspace "My Foport Make
= B8 MyDemo file
=4 Source Fi Inzert Project into Waorkspace...

TmoLa T
x |

oK | Cancel ‘

Project Options:

fnologo /base'0x00010000" {sta:
fentrywWinMainCRTStartup" fin
{pdb:"ARMV4IReliMyDemo.pdb"

Step16: When finishing the program, select the project configuration to “Win32
(WCE ARMV4) Release” and click “Build\Rebuild All” to build an
execution file.

Tu:u:u]s Window Help
@ Compile DEMO_ALLDIzcpp  Cal+ET
Euild DEMO_ALL exe F7
i) Rebuoild 411
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Step17: Use ftp method to copy the execution file and necessary .dll file into
WinCon series MCU. First, Open the IE (internet explorer) and key the
“ftp://192.168.0.115” and press Enter key in the Address filed. The
192.168.0.115 is your WinCon’s IP address.

2N ICPDAS - Microsoft Internet Explorer IZ||§||E|

File Edit Wiew Fawvorites Tools Help z"'

@Back - IL_)I L_] |:] H 'NSearch MFavnrltes @
s JBe s @

el

Address

Harre About Cormpany Froducts Dawnload Dretribltare

Step18: After connecting to the WinCon series MCU, drag and drop the
execution MyDemo.exe and I87KCAN.dII file into the IE window. Users
can find the MyDemo.exe in the “C\MyDemo\ARMV4Rel” folder. The
I87KCAN.dIl is in CAN product CD. Its path is as follows.

CAN\SlotModule\l_87120\WinCE\EVC\WinCon\87KCANLib\ver_110

N V4Rel - B)X
_____ lor, ? Fil= Wiew Favorites Tools ™ ;.F
File Edt ‘iew Favorites Tools  Help Back 5 \H) [j S et P
e
s
MyDema.exe i
gl [MyvDiemo WiCE MPC gibplication
s
SHcREbces = M MyDemo.exe  IE7KCAN. d MyDema,obj
Chiject File
@& Internet Explarer GKE L3
B My Documents
[h Shared Documents Bl ER Uew Favokes Tock  Heb
\d My Metwork Places - =
@sack-.‘ O seach | Folders [~ 2
e ' Go e

File and Folder Tasks

User: Anonymaus DIl 53 Mk a now folder

g Publish this Folder to
the Web

kil Share this Fodder

Other Places
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Step19: Then, users can find these two files in the WinCon default ftp folder
“\Temp”, and execute the execution file MyDemo.exe by double
clicking the MyDemo.exe icon in the WIinCE platform of WinCon
series MCU. If users want to change the default ftp folder, the WinCon
Utility is needed. For more detail information, please refer to the
“WinCON Getting Started.pdf’ in the following path in WinCon product
CD.

\WinCE\User Manual\WinCon Getting Started.pdf
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4.3 EVC++ Demo For WinPAC Series MCU

Step1: Download EVC++ 4.0 from Microsoft website. Then, install EVC++4.0 in
your PC. (Note: About the hardware and OS limitation of EVC++,
please refer to the Microsoft website)

Step2: Double click PAC270_SDK 20080512.msi file to install the
WInPACSDK in your PC, users can find this file in the WinPAC product
CD or on the FTP of ICP DAS. For more information about WinPAC
hardware and how to use WIinPACSDK, please refer to the user
manuals of WinPAC in the WinCon product CD.

Step3: Execute the EVC++.

' q ] Accessories

o ’ Sethngs " @) pacero

e =

g_.- j—) Search » Microsaft OFfice

- Microsoft Wisual Studia 6.0

= “f Help and Suppart Tﬁ Microsaft eMbedded Yisual C++ 4.0 . eMbedded Visual C4++ 4.0
w

=7~ ISaGRAF 3.4

'E -3 MSM Messenger 7.0

3 @ Shut Down, .. Haniaho

Step4: Click “File\New...” to create a new project.

Bl Microsoft eMbedded Yisual C++

File Edit View Insrt Project Bwild
New... Cil+l
Chper... Cl+D

Cpen Workspace. .
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Step5: Select “WCE MFC AppWizard (exe)” for this project template. The
project name is “MyDemo”. The location of this project is “C:\MyDemo”.
The CPU type in the CPUs field is set to “Win32 (WCE ARMVA4l)”
because the WinPAC series MCU use the ARMV4I| series CPU. Then,
click OK to the next.

Now R
Files Projects | Workspaces |
a]WCE Application Project name:
.21 WCE ATL COM AppWizard MyDemo
|%] WCE Dynamic-Link Library
oa Location:

{ C:\MyDemo’ J
<t’°" Create new workspace >

=
=
~
[Win32 [WCE ARMVAT)
[Win32 [WCE MIPS16]
[Win32 [WCE MIPSII)
[Win32 [(WCE MIPSII_FP) v
o D oo

Step6: Select “Dialog based” item for this demo. Choose the language which
you want to see in your resources file. Here, “English (United States)”
item is used. Click “Finish” button to finish the project creation.

WCE MFC AppWizard [exe) - Step 1 of 4

Application

What type of application would you like to
create?

" Single document
+ Dialog based

7

What language would you like your resources
in?

‘English [United States] [ceappwzenu.diffdi®

< Back | Mext > | m' Cancel
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Step7: Copy the 1-87120 library files “Il87KCAN.h” and “I87TKCAN_PAC.lib” into
the MyDemo folder in disk C.

CEX]

& MyDemo

& ver_ 110
Eile [dbt  Wew Favorites Jook Help

QM‘ ) j‘ ./.15“':' . Folders '
T E\CAN|Slotodue\l_67120\WinCE|EVC\87Canblver 11090 [ Go

File and Folder Tasks &1 “

/=13
a

9 Make & new Folder
) Publish this folder to
the Web

TETECAN.H
CfC4-+ Headar

§ad Share this Foldar i

|h] Resource h ISTECAN_PAC kb
ﬂﬂﬂﬂfx.cpp n F

L = C/CH++ Inine File
|h] SlAfxh ] 4 KB
0]

Step8: Select active configuration to “PAC270” and “Win32 Release” mode.

. MyDemo - Microsoft eMbedded Yisnal C+4+

'jEjle Edit Wiew [nsrt Project Build Tools Window Help

A@U@ $ BB Dy - DO ER Gy wsprint EIED
J’ Myi'ﬁt-;;:u_-‘-.:e;: L" [All class jz‘)-:‘:z:,—i-..-:e'_‘:__jl & CMyDemodpp LI '-'-"\ - "" El x ! i

<[[Win32 [WCE ARMVAI) Release >~ |[PAC270 Device -

Step9: Select “File View” tag, and expand the tree view. Right click the “Source
Files” folder icon and click Add Files to Folder...” item.

MyDemo  ~||PAC270 ~||Win32 (W
NE

i) Workspace 'MyDemo": 1 project(s)
- @ MyDemo files

d Fales to Folder. ..
B MyDer  sottngs .
2] StdABx o3 444 1o Source Control...
= (3 Header F
[E] MyDe1 ¥ Docking View
[E) MyDer  Hide
E] newre: 3
[E] Resou ' Propertis
[H) Stdat.h
+ [_1Resource Files
[E) ReadMe.txt

"2 Class... | & Resou...
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Step10: In the popup dialog, select “Library Files (*.lib)” in the “Files of type”
filed. Select the 1I87KCAN.lib library files and then click OK button to
add the library file into MyDemo project. After finishing the Step, the
tree view of “File View” is shown below.

Inzert Files into Project
Lookin: | 3 MyDemo

JARMY4IDbg
) ARMY4IRel

" —
2 [BTKCAN_PAC Lib)

(L ibrary Files (Lib)

|Fi||:5 will be inserted into folder titled "Source Files' in project "h

2l
e "MyDemo': 1 project{s]

'j MyDemo.rc
*] MyDemaDlg.cpp

] MyDemo.h

= khNamalla b

Step11: Click the “Tools\Options...” to set the “include” and “library” directory.

Help

Source Browser, .,
A% Remote Soy++

Toals J

A Remote System [nformation

A Remote Zoomin

Al+F12

Step12: Click “Directories” tab, and select “Include files” in the “Show
directories” field. Set the directories as follows.

Options

Tabs | Debug | Compatibility | Download | Bui So [{]¥]

Show directories

Platform: CPUs:

<|[Win32 [WCE ARMVAI)

e —————
g”lncludeﬁles ILJ

-QW

CAProgram Files\Windows CE ToolsywceS00WPAC2 7MUncludelARMY Al
C:AProgram Files\Windows CE Toolsywceb00WPAC2 7 0Amiclinclude
CAProgram Files\Yindows CE Toolsywce5004PAC2 7 Dhatlinclude

Cancel

o]
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Step13: Select the “Library files” in the “Show directories” field, and set the
library directory as follows. After finishing the Step12 and Step13, click
OK button to save the parameter settings.

Tabs ] Debug J Cumpatihility] Download | Buifd Directories ) So EE

Platform: CPUs: Show directories
‘W €| Win32 (WCE ARMVA4I) £ | Library files -
Direcipsies—™ =X ¥

CAProgram Files\Windows CE Toolsywcebh0MPAC270YibVARMY Al
C:A\Program Files\Windows CE Toolsywcebh0MPAC27 \mfcllib\ARMY Al
C:AProgram Files\Windows CE Tools\wce500\PAC27 D\ati\lib\ABRMY 41

OK | Cancel ‘

Step14: Program users’ application and design the dialog screen in EVC++
environment. When program the .cpp program, user need to include
the “uartce.h”, “WinconSDK.h” and “I87KCAN.h”. The “#include”

syntaxes are shown below.

/7 MyDemoDlg.cpp : implement:
i

#include <WinconSDK.h> ﬂ%nclude "stdafx.h"
#include <UARTCE.h> e
#include “I87KCAN.h"

#include <WinconSDK._h>
t#tinclude <UARTCE.h3
#include “"IBFKCAH.R™

tifdef _DEBUG
#define new DEBUG_HEW
fundef THIS_FILE
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Step15: For adding “WinconSDK.lib” and “UartCe.lib”, users must type

WinconSDK.lib and UartCe.lib in “Object/library modules” item of
“Project->Settings—>Link” tab as follows.

Project Settings

Settings For: General I Debug I CIC+
Win32 (WCE ARMVY4I] Release -
I i ] _J Category: JGeneraI
Output file name:
lARMVdIReIfMyDemn.exe

Wbedded Yisual C++

hect Buald Tool: Window Help
Objectli

WinconSDK.lib UartCe.lib|

I~ Generate debug info [~ Ignore all

[~ Generate mapfile iMyDemD - ||PAC

Set Active Project »
Add To Project »

Source Control »

Workspace "My
= & MyDemo file

-4 Source Fi Insert Project into Workspace...

Project Options:

inologo /base:"'0x00010000" {stack:0x1L0
fentry:" wiWinMainCRTStartup" lincremer
{pdb:"ARMV4IRel{MyDemo.pdb"

[ ok | Cancel H

Step16: When finishing the program, select the project configuration as “Win32

(WCE ARMV4|) Release” and click “Build\Rebuild All” to build an
execution file.

|:u:|13 Window Help

@ Compile DEMO_ALLDIzcpp  Cal+ET
Build DEMO_ALL exe F?

Step17: Use ftp method to copy the execution file and necessary .dll file into
WinPAC series MCU. First, Open the IE (internet explorer) and key the
“ftp://192.168.0.115” and press Enter key in the Address filed. The
192.168.0.115 is your WinPAC’s IP address.

) ICPDAS - Microsoft Internet Explorer E||E|

File Edit Wiew Favorites Tools Help

3

— [} »
@ Back ~ | > \ﬂ @ ;\J P | Search ‘:_.:1:" Favorites {-f“'
Address | [tpi//192.168.0.115°3 v_‘Go Links > &~
w-... -
\--J’ -_—

I_m- AboUt Company

~

Il

. Certification
Download [istribitors

Step18: After connecting to the WIinPAC series MCU, drag and drop the
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execution MyDemo.exe and I87KCAN_PAC.dII file into the IE window.

Users can find the MyDemo.exe in the “C\MyDemo\ARMV4IRel” folder.

The I87KCAN_PAC.dIl is in CAN product CD. Its path is as follows.
CAN\SlotModule\l_87120\WinCE\EVC\WinPAC\87KCANLib\ver_110

Wiew Favorites Tools ™ ;.F

»
L@ p Search

File Edit View Favorites Tools Help

Qesx - © (T POsearch [ Foders [

acdress | (8 fp:ff192.168.0.115/

MyDema.exe
e 1M1y Demno WCE MFC

{ j My Demo.obj
'a Chiject File
File [Edt ‘ew Favorites JTook Help
Qo - ) - (T Osewch [ Foders | [[T1)-

poplication

Other Places

@ Internet Explorer
(£} My Documents

() Shared Documents
W My Network Flaces

File and Folder Tasks

Liser: Anonymous

£ Make 5 e Fiolder

) Publich this Folder to
the e

fd Share this Folder

Other Maces

Step19: Then, users can find these two files in the WinPAC default ftp folder
“\Temp”, and execute the execution file MyDemo.exe by double
clicking the MyDemo.exe icon in the WIinCE platform of WinPAC
series MCU. For more detail information, please refer to the “WinPAC
Getting Started.pdf” in the WinPAC product CD.
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4.4 GCC Demo For LinCon Series MCU

Step1 : Download the GCC from web site and install it in the disk C of your PC.
Users can check the chapter 2 of the LinCon manual,
LinCon_Manual.pdf, to understand the installation procedure.

Step2: After finishing the installation, double click the icon, LinCon-8000 Build

Environment, on the desktop to enter the LinCon-8000 SDK
environment.

e LinCon-8000 Build Environment

LinCon—888A S5DK Environment Configure
ICPDAS LinCon—8088 (Arm based>
Work Directory :G:sCyguin“LinGon8k

C:wecyguwinsLinCon8k>

Step3: Create a folder named as MyDemo in your disk C. Then, copy the
87CANLib folder to the MyDemo folder and create a new folder named
as Demo1 in the MyDemo folder. Users can find the 87CANIib folder in
following path of CAN CD: CAN\SlotModule\l_87120\Linux\GCC

File Edit \iew Favorites Tools  Help ;',"

O Back - 7, 'Er / -

A" E Bl= Edk ‘ew Favorkes Tools Help

! Search - E‘j@

¥
) eck - ¥ ) search Fokders

< |3 Ehcam) 1_871 ol g) Go
a7CaMlib i EVCAN| Shottodule |T_87 1200 inusx| Bl !

| ercansh

ﬂ /7 RecCAN
S
7’_J SendCAN
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Step4: Put users program into Demo1 folder. Here, the UserApp.c is used.
Copy the compile.bat file into the Demo1 folder. Users can find the
compile.bat file in the each folder of LinCon 1-87120 demos.

File Edit ‘Wwiew Fawvorites Tools  Help i
: o »
GBack - | ir ! Seary :
/- DEX
4 o Fie Edt  View Favortes Tools  Help s
3l compile, bat

Qsack' ? y Search Folders E‘-

M35-0i05 Batch File
E:\CAnSlotModulel_B7 1200l GCCiReccan. 0 Y G0

1 KB

Userfpp.c
C Source

RecCAN.c

FECCAMN, 8BS

Step5: In order to build an execution file, key the “cd \MyDemo\Demo1\
command in the LinCon-8000 Environment window to enter the folder
path “C:\MyDemo\Demo1”. Then, key the “compile UserApp” under the
hint “C:\MyDemo\Demo1>". The letters “UserApp” are user’s program
name without auxiliary file name. If there is no error and warning during
the compile procedure, the “Compile OK!” will be shown in the
LinCon-8000 Environment window.

LinCon—888A S5DK Environment Configure
tICPDAS LinCon—86888 (Arm based>
y G sCyguinsLinCon8k

C:cyguwin“LinCon8l>cd “MyDemo-Demol

C:sMulamaosDemolfcompile Userfipp
WCompile ok?
C:~mypemo ~Demol >
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Step6: After finishing the compiling, the execution file, UserApp.exe, is
produced in the Demo1 folder.

File Edit Wiew Favorites Tools  Help -"f

@ Back - \_.)l L@ )__\] Search

>

addres]I3) C:\MyDemoiDemal V| Go
compile, bat
M5-0i05 Bakch File
1KE
Userfpp.c

c iZ Source
3KB

Ii serfpp.exe

Step7: Open the IE window and input the URL “ftp:/root:root@192.168.0.100”
to download the file into LinCon by using FTP. The first root is the user
name of LinCon FTP server, and the second root is the password of
LinCon FTP server. The letters “192.168.0.100” are the LinCon IP
address.

2 ICPDAS - Microsoft Internet Explorer |:||E|[Z|
File

Edit  VYiew Favorites Tools  Help -.'f

" — n *»
@Back - @ - \ﬂ @ lj ’;_HSEarch ‘“E;:.;J Favaorites
ol B [ = &

Address

Hatre Aboutt Company Frodicts

= (OFM services
£

I@ Dione  Inkernet
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Step8: Copy the file into the IE window of LinCon FTP site.

H=1/E3
File Edit ‘Wiew Faworites Tools  Help -.'f

@ Back - \_/l lﬁ f.’_j Search

o A EEe N

>

Gu:u

| compile.bat W&
% M3-005 Batch File
1 KB File Edit \iew Favorites Tools  Help -;'f
Userfpp. - ] ) | B
Pp.C e Back, \_/I Lﬁ 7 Search (e Folders
c Z Source
JKE }
address | (@1 Frp:ff192.168.0.100] v B s ks * @~
- N . N 3 ."L = ."L i ...L
e ) | O O H O FH B
(dfmdesk Jdilla (dfrexk dfrinfa Oqcante
& =]

.profile mauthority auko exe

User: roat  Internet

Step9: Right click the UserApp.exe icon and set the file properties as follows.

FTP Properties E'
General |
|User.ﬁ.pp.exe
Type: Applicatian
Location:  Fepeffrook:rooki@ 192, 168,10, 100/UserApp, exe
Size: 139 KB (194,026 bvtes)

Modified:  zoossE1zHsH, T4 02:59

Permissions: Read  ‘Write Execute
Chaner
Group
all Users

( (04 1 Zancel
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Step10: Key the “telnet 192.168.0.100” in the path “Start\Run...”. The
“192.168.0.100” is LinCon IP address.

Windows

- Type the name of a program, folder, document, ar
E Internet resource, and Windows will open it For wou,

Qpen:( kelnet 192.168.0.100 w

‘“' Cancel ][ Browse. .. ]

Step11: Enter the user name, root, and password, root, in the Telent window.

& Telnet 192.168.0.100 _ o) x

-NN _MHNMN  _NMHNMM_ .HMHMM_ L - JMHMNNN
(NN -NNNF"4F (NN""MNL ¢HNN'4NHN. -NN -NNN"'4F4F
JH>  (HW® HH> “HH JH> 4NN -HNN> (N>
-NM> MH} (MN HNM> MH -NM4M> CHML
(NN CHM_HNNN> NN (NN HH® HH "HHHL .
(N> JHHHHHF " (NN JNF HNHN> HN. ANM>M>
(NN - HNM> (N> JHH'  JHHHHHHH> CHON>

MHML_.JM> <MN HHL_HHHH" JNF (NN .NL_MHNM>M>
"MHHNF* (NF HHHHH"" (NN *HH "HHHNF' F

LinCon—800H0 zeries
Linux embedded controller

1incon—8888 login: oot

i
Passyord:

Step11: Key “cd /root” to enter the root folder, and use “Is” to check all the files
in the root folder. Then, key “UserApp.exe” to execute the .exe file.

2% Telnet 192.168.0.100

installed
installed
installed
Sy installed

1" cd Aroot

it 1=

zerApp.exe auto.exe
% UserfApp.exe
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5 User-defined Flexibility Firmware

There are four functions, UserlrqFunc, UserlnitFunc, UserDefCmdFunc,
and UserLoopFunc, for creating users’ flexibility firmware of 1-87120. Users
can design a |-87120 firmware with special features and communication
commands by these functions. Then download it into [-87120, and make the
[-87120 more powerful and friendly. Of cause, if users don’t want to code any
programs, just let these 4 functions empty and compile them with firmware
library, you will get a default firmware of 1-87120.

[-87120 Power On

[-87120 Initialize +

:

= Command Processer

UserlnitFunc

heck the firs
character of host
commands

Other UserCmd[0] is “ "

¢

UserDefCmdFunc
l |
CAN information
processer
Y
UserLooplFunc
CAN interrupt r UserlrqFunc
C87s106.lib User.c
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5.1 UserlrgFunc

® Description :
This function would be called when the CPU of 1-87120 get an interrupt
from CAN controller. If users need the interrupt functionalities, design
their interrupt programs in this function.

® Syntax :
void UserlrgFunc(char INTT)

® Parameter :
INTT: The status of interrupt register of CAN bus.

Bit 7 | Bus Error Interrupt

Bit 6 | Arbitration Lost Interrupt
Bit 5 | Error Passive Interrupt
Bit 4 | Wake-Up Interrupt

Bit 3 | Data Overrun Interrupt
Bit 2 | Error Warning Interrupt
Bit 1 | Transmit Interrupt

Bit 0 | Receive Interrupt

® Example:
When [-87120 receive/transmit a CAN message, the screen would show
“‘Receive/Transmit a CAN message” information.

void UserlrgFunc(char INTT)Y
if(INTT & 0x01) Print(“ Receive a CAN message \r\n”);
if(INTT & 0x02) Print(“ Transmit a CAN message \r\n”);
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5.2 UserlnitFunc

® Description :
If some functionalities or parameters of users programs need to be
initialized during the system boot-up, users can initialize these
functionalities or parameters in this function. Be attention that this
function will be only called once after the I-87120 is turned on.

® Syntax:
void UserlnitFunc(void)

® Parameter :
None

® Example:
Two parameters, TxCount and RxCount are global variables. Users need
to initialize them after the 1-87120 is turned on.

void UserlnitFunc(void{
TxCount = 0;
RxCount = 0;
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5.3 UserDefCmdFunc

® Description :

If users want to define some user-defined commands in 1-87120, this

function would be useful. Be attention that all user-defined commands

defined in this function must have a fixed header character, , for

example, “_A01".

® Syntax:
void UserDefCmdFunc(unsigned int CmdLength, char *UserCmd)

® Parameter :

CmdLength: The length of user-defined command received from the

UserDefCmdFunc function.
*UserCmd: The user-defined command received from
UserDefCmdFunc function.

® Example:

If the command “_AS” defined by users had been received, some CAN

message will be sent.

void UserDefCmdFunc(unsigned int CmdLength, char *UserCmd){
char data[8];
if(CmdLength < 2) return;
switch(UserCmd[1]X
case ‘A’
switch(UserCmd[2]){
case ‘S’
{
data[0] = Oxff;
SenCANdMsg(0,0x601,0,1,data);
break;

break;

1-87120 user manual (ver. 2.30, Jul/23/2008) ------ 63



5.4 UserDefBinaryFunc

® Description :
If users want to define some user-defined binary commands in 1-87120,
this function would be useful. Be attention that all user-defined binary
commands defined in this function must have a fixed header character, |,
and two bytes binary data length, for example, “|0300112233”. The “|" is
the binary header and the 0300 is means there are three bytes data to
send (03 is LSB and 00 is HSB) and the 112233 is the three bytes data.

® Syntax:
void UserDefBinaryFunc(unsigned int CmdLength, char *UserCmd)

® Parameter :

CmdLength: The length of user-defined binary command received from
the UserDefBinaryFunc function. The CmdLength includes
from “|” to the least byte data.

*UserCmd: The user-defined command received from the
UserDefBinaryFunc function.

® Example:
If the command “|02000100” defined by users has been received, then
some thing would be do.

void UserDefBinaryFunc(unsigned int CmdLength, char *UserCmd){
unsigned int length, comm;
if(CmdLength < 3) return;
length = ((UserCmd[2]*256) + UserCmd[1]);
if(length == 2){
comm = ((UserCmd[4]*256) + UserCmd[3]);

}
switch(comm){
case 1:
/I do something
break;
}
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5.5 UserLoopFunc

® Description :
This function will be called in a loop after the 1-87120 had been configured.
If there are some functionalities or parameters of users programs need to
be executed in the loop, this function will be used. Please note that insert
the function RefreshWDT( ) in UserLoopFunc( ) if the content of
UserLoopFunc( ) is too large.

® Syntax:
void UserLoopFunc(void)

® Parameter :
None

® Example:
This loop function is always called to check if a CAN message is received
or not. When a CAN message have been received, the CAN message
data will be printed on the screen.

void UserLoopFunc(void){
int Ret,i;
unsigned char Mode,RTR,DataLen,Data[8];
unsigned long ID;

Ret = GetCANMsg(&Mode,&ID,&RTR,&DatalLen,Data);
if('Ret}
for(i=0;i<DataLen;i++){
Print(“%x ”,Datali]);
}
Print(“\r\n”);

}
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5.6 Others support functions for 1-87120 firmware

The following functions are used for user-defined firmware of 1-87120. All
the parameters and function description of these functions are similar as those
of the functions used in host side.

5.6.1 IB7TKCANConfig

® Description:
Use this function to configure CAN chip. If users have called the
CAN_Reset function to reset CAN chip, users must to use
I87KCANConfig function to configure CAN chip.

® Syntax:
int  187KCANConfig(void)

® Parameters:
None

® Return:
CAN_NoError
CAN_ResetError
CAN_ConfigError
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5.6.2 CAN_Reset

® Description:
Use this function to reset CAN chip. If users still want to use [-87120 after
calling CAN_Reset function, the function I87KCANConfig must be used.

® Syntax:
void CAN_Reset(void)

® Parameters:
None

® Return:
None
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5.6.3 SetCANBaud

® Description:
Call this function to set the [-87120 CAN baud rate.

® Syntax:
int SetCANBaud(unsigned long Baud, unsigned char BTO,
unsigned char BT1)

® Parameters:

Baud: 1-87120 slot module has several predefine CAN baud rates. Use
this parameter to decide what kind of baud rate users want to use.
Here, twelve kinds of baud rates are supported. They are 5K, 10K,
20K, 25K, 50K, 100K, 125K, 200K, 250K, 500K, 800K and 1000K
bps. For example, set the Baud value to 250000L to set 1-87120
CAN baud to 250K bps. The letter L means that the value 250000
is the long integer format. If users can’t find out the proper CAN
baud rate for their application, the user-defined baud rate
functionality may be needed. The parameters BTO and BT1 are
specially used for setting the user-defined baud rate. When users
call the function SetCANBaud() without using the Baud value listed
above, the Baud value is useless, and the parameters BTO and
BT1 will be applied for user-defined CAN baud rate.

BTO, BT1: These parameters are useful for user-defined CAN baud rate.
The values of BTO and BT1 need to be calculated according the
SJA1000 CAN controller datasheet. For more information about
the CAN baud, please refer to the following web site.

http://www.semiconductors.philips.com

® Return:
CAN_NoError
CAN_SetBaudRateError
CAN_ResetError
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5.6.4 GetCANBaud

® Description:
Call this function to get the CAN baud used by the 1-87120.

® Syntax:

void GetCANBaud(unsigned long *Baud, unsigned char *BTO,

unsigned char *BT1)

® Parameters:

* Baud:

* BTO, *

® Return:
None

The pointer for obtain the CAN baud rate. If users use the
predefine baud rate. The function GetCANBaud() would return
the CAN baud rate used by 1-87120. If the return value of Baud
is 0, it means that the 1-87120 use user-defined CAN baud. In
this case, the CAN baud rate will be indicated by using the
parameters *BTO and *BT1

BT1: The pointer for obtain the user-defined CAN baud used by
1-87120.
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5.6.5 SetCANMask

® Description:
Use this function to set the 1-87120 message filter.

® Syntax:
int SetCANMask(unsigned long AccCode, unsigned long AccMask)

® Parameters:

AccCode, AccMask: The AccCode is used for deciding what kind of ID the
CAN controller will accept. The AccMask is used for
deciding which bit of ID will need to check with
AccCode. If the bit of AccMask is set to 0, it means
that the bit in the same position of ID need to be
checked, and that ID bit value needs to match the bit
of AccCode in the same position. The following table
shows each situation of AccCode and AccMask.

For 11-bit ID Messaqge:

AccCode and AccMask Bit Position Filter Target
high byte of the high word bit7~bit0 bit10 ~ bit3 of ID
low byte of the high word bit7~bit5 bit2 ~ bit0 of ID
low byte of the high word bit4 RTR
low byte of the high word bit3~bit0 no use
high byte of the low word bit7~bit0 bit7 ~ bit0 of 1st byte data
low byte of the low word bit7~bit0 bit7 ~ bit0 of 2nd byte data
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For 29-bit ID Message:

AccCode and AccMask Bit Position Filter Target
high byte of the high word bit7~bit0 bit28~ bit21 of ID
low byte of the high word bit7~bit0 bit20 ~ bit13 of ID
high byte of the low word bit7~bit0 bit12 ~ bit5 of ID

low byte of the low word bit7~bit3 bit4 ~ bit0 of ID

low byte of the low word bit2 RTR

low byte of the low word bit1~bit0 no use

For example (In 29 bit ID message):

AccCode : 00h 00h 00h AOh
AccMask FFh FFh FFh 1Fh
ID bit bit28~bit21 bit20~bit13 bit12~bit5 bit4~bit0
ID Value : XxxXX XXXX  XXXX XXXX  xxxx xxxx 101xx  will be accepted

(Note: The mark “x” means don’t care. And the mark “h” behind the value means hex format.)

® Return:
CAN_NoError
CAN_ResetError
CAN_SetACRError
CAN_SetAMRError
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5.6.6 GetCANMask

® Description:
Call this function to get the CAN message filter situation.

® Syntax:
void SetCANMask(unsigned long *AccCode,
unsigned long *AccMask)

® Parameters:

*AccCode, *AccMask: These pointer for obtain the AccCode and
AccMask used by the 1-87120. For more
information about these two parameters, please
refer to the section 5.5.5.

® Return:
None
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5.6.7 SendCANMsg

® Description:
If uses want to send a CAN message by I-87120 module, use this

function to transmit the CAN message.

® Syntax:
int SendCANMsg(unsigned char Mode, unsigned long MsglID,
unsigned char RTR, unsigned char DatalLen ,
unsigned char *Data)

® Parameters:

Mode: The parameter Mode is used set the transmitting CAN message
specification. If the CAN message is CAN 2.0A specification, the
Mode value is 0. If it is CAN 2.0B specification, the value is 1.

MsgID: The parameter ID is used to set the attribution ID of a CAN
message. If the transmitting CAN message is for specification 2.0A,
the ID value range is from 0x0 to Ox3FF. If the CAN message is for
specification 2.0B, the ID value range is from 0x0 to Ox1FFFFFFF.

RTR: Use this parameter to set the RTR status of the transmitting CAN
message. The RTR value is 0 if the CAN message is normal CAN
frame. Ifitis 1, the CAN message is remote-transmit-request CAN
frame.

DataLen: The DataLen indicates how many data will be transmitted in the
array Data[ ] (see the parameter *Data below). The maximum
value of DatalLen is 8.

*Data: This parameter needs a pointer to point an array. This array
include the date which will be transmitted to the CAN network.
Because the maximum data numbers of a CAN frame is 8 bytes,
more than 8 bytes data in the array Data[ ] will be ignored.

® Return:
CAN_NoError
CAN_Transmitincomplete
CAN_DataOverrun
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5.6.8 GetCANMsg

® Description:
If a CAN message is received by 1-87120 module, use this function to
read a CAN message from software buffer.

® Syntax:
int GetCANMsg(unsigned char *Mode, unsigned long *MsgID,
unsigned char *RTR, unsigned char *DatalLen ,
unsigned char *Data)

® Parameters:

*Mode: The parameter is used to point the CAN message specification. If
the CAN message is CAN 2.0A specification, the Mode value is
given to 0. If it is CAN 2.0B specification, the value is 1.

*MsgID: The parameter *ID is used to point to the attribution ID of a CAN
message. If the 1-87120 receive a CAN message with
specification 2.0A, the ID value range is from Ox0 to Ox3FF. If
CAN message is 2.0B, the ID value range is from Ox0 to
Ox1FFFFFFF.

*RTR: This parameter is used to get the RTR status of a CAN message.
The RTR value is 0 if the CAN message is normal CAN frame. If
it is 1, the CAN message is remote-transmit-request CAN frame.

*DataLen: The *DatalLen is point to the value indicates how many data
stored in the array Data[ ] (see the parameter *Data below). The
maximum value is 8.

*Data: This parameter needs a pointer to point an array which is used to
stored the CAN message data. Because the maximum data
numbers of one CAN message is 8 bytes, it is recommend that
the array Data[ ] size is 8 bytes.

® Return:
CAN_NoError
CAN_SoftBufferlsEmpty
CAN_DatalengthError
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5.6.9 GetCANStatus

® Description:
Obtain the status of the CAN controller of the specific 1-87120 slot
module.

® Syntax:
int GetCANStatus(void)

® Parameters:

None.
® Return:
Bit Name Value Status
. 1 Bus-off
Bit 7 Bus Status
0 Bus-on
] 1 Error
Bit 6 Error Status
0 OK
. , 1 Transmit
Bit 5 Transmit Status
0 Idle
) ) 1 Receive
Bit 4 Receive Status
0 Idle
. . 1 Complete
Bit 3 Transmission Complete Status
0 Incomplete
] ) 1 Release
Bit 2 Transmit Buffer Status
0 Locked
1 Overrun
Bit 1 Data Overrun Status
0 Absent
. . 1 Not Empty
Bit O Receive Buffer Status
0 Empty
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5.6.10 RxMsgCount

® Description:
Obtain the message count of CAN message in software buffer.
® Syntax:
int RxMsgCount(void)

® Parameters:
None.

® Return:
CAN message count.
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5.6.11 ClearTxSoftBuffer

® Description:

Clear the software buffer of transmission.

® Syntax:
void ClearTxSoftBuffer(void)

® Parameters:
None.

® Return:
None.
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5.6.12 ClearRxSoftBuffer

® Description:

Clear the software buffer of receipt

® Syntax:
void ClearRxSoftBuffer(void)

® Parameters:
None.

® Return:
None.
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6 TC++1.01 Firmware Demo For 1-87120

Here, it is considered that how to build an execution file with C87S107 .lib
and how to run this execution file on the 1-87120 slot module.

Step1: Create a folder named “MyDemo” in the C disk.

== Local Disk (C:) Ead
File Edit Wiew Fawvorites Tools  Help l'.-'

@Eﬁack - '\‘__,ai I‘r J;__ﬁ' Search I'L,- Folders v

Address |==q|- (o}

A Mame Size | M

System Tasks ' _. ’!" ilililn install shell
|7 Hide the contents of -. 1
PRie e i My Installations

1 MSOCache

[CAMATLABERS
fim— N '

1‘) Add or remove
programs

N Vel

Step2: Copy users’s .c file, and 1-87120 library files (C87S107.lib, C87S107.h,
C829L.lib, and C829.h) into MyDemo folder. Users can find them in the
path “CAN\SlotModule\l _87120\FirmwareLib\” in CAN product CD.

& MyDemo |;| |E| rz| & FirmwareLib IZ|@][E|

Fie Edt ‘iew Favorites » File Edit Wiew Favorites Tools  Help aw
> — -

Qe - © ¥ ek - ) (T ) search [ Folders il

Address |r_’) _De!'no_ _V:.Gu:u

Ca7s107.h
C Header file
2 KB

Ca75107.LIB
CIC++ Inline File
32KB

Cars107.h

C Header File

Z KB

Ca29L.LIB

C I+ Inline File
——] S5 kKE

—]
Caze.h
C Header filz
16 KB

C875107.LIE
CJC++ Inline File
32KB

C329.h
C Header filz
16 KB

CE29L,LIE
C/C++ Inling File
58 KB

User.c
C Source file
1KE

User,c
C Source file
KB
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Step3: Open your .c file with Notepad. Confirm the C87S107.h and C829.h
path in the “#include” syntax. They are shown below.
#include “C829.h”
#include “C87S107.h”
In this demo, these four functions, UserlrgFunc, UserlnitFunc,
UserDefcmdFunc, and UserLoopFunc are kept empty. But Users can
write some ¢ code in these functions as users wish.

B User.c - Notepad E”@Ei

file Edt Format View Help

i}'ﬁ /7 ////////////f////fl////.f'////f/////////f////f/////////f///}’i

firmware i

fi’////////.ff/////////f////f////f////f////f

e
#include <5tr1n .h>
#include <stdl1ib.h>

-
void UserIrgFuncchar I NTT))
L

S/ IFf cPu is interrupted by the CAN controller, the function will be excuted
if (INTT);

fvoid userinitrunc(void) )

i /7 The function will be excuted first after I-87120 is power on

Wvoid userpefcmdrunc(unsigned int CmdiLength, char * UserCmdD
L

JF pProcess user-defined command, the Usercmd[0] must be "_°
if (CmdLength);
switch (UserCmd[1]3{
1
h

flvoid userLooprunc(void) )

i // The function will be excuted in while loop after the 1I-87120 has be configured

Step4: Run the TC++1.01 development environment. Click the “Options\Full
menus” to expand the all functions list in the menus.

ile Edit Search Bun Compile Debuy Project

- = " g —r

\\\\\\\\\\\\\\2\\\\2\\\\2\\\\\\\\\\\\\\\\\\\\\\\\\\

Compiler
Transfer...

ugger. . .
Directories...

Environment

Save
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Step5: Click the “Project\Open project...” to create a new project. Input the
project name “MyDemo.PRJ”, and click OK button to continue.

Dehu% PERSEEEEN Options

- File Edit Search Run Compile
o
; Add item...
Delete item
Local options...
¥ Include files...
1

G:~MYDEMO~M

iles
-

Step6: Click Add function on the bottom of TC++1.01 window. Search all .c file
by setting c:\MyDemo\*.c in the Name field of popup window. Then, use
the Add button to add the users’ .c file in to MyDemo project. Then,
change the search command from “c:\\MyDemo\*.c” to

“‘c:\MyDemo\*.lib” in the Name field. Add the library files C87S107.lib

and C829L.lib into MyDemo project by the same way.

_....'.-——___
H:hLHU o

F:I.].B Edlt
1 USER.C

N

R
=L71=

Fi Help Slns Add ) Del Delete 0 Options Space Includes + dit F1i8 Menu
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Step7: After finishing the Step6, the TC++1.01 window will look like as follows.

: F11e Edlt Search Run Cum ile Dehu Pru ect 0 tions Nlnduw Hel

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

LLLLLLLL

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\

\\\mmmmmmmw\@m\@&w

F1 Help ns Add el Delete 0 Optionz Space Includes

Step8: Click the “Options/Compiler/Code generation...” to set the compiler
model to the large mode. Afterwards, click “More...” to set the “Floating
point” and “Instruction Set” parameters, the Emulation and 80186 item
will be used respectively. Then, click OK to save the configuration.

- (O x

4 (=} Large

Optimizations. ..
Source...
Messages. ..
Hames. ..

| F1 Help

]
Fluatini Foint Gallini Convention

Instruction Set L
L 1 Debug info in OBJ=s
T




Step9: Click the “Option/Debugger...” to set the “Source Debugging” parameter.

Here, select “None” for this parameter setting.

-lE File Edit Search HRun Compile Debu rn'eck . &
Full menus §§

: \

fomater.. "L

‘ Ha_.ke... %

6 Sana §§

N

N

.

onment r §§
0
o
=3 Hone

Inspectors ™ §§

ﬂ Pniram Heap Si=e -

K hytes

ector options?

Step10: Click the “Option/Directories...” to set the “Output Directory” parameter.
Here, set the “C:\MyDemo” for the “Output Directory” parameter.

- (O x

Window Help

= File Edit Search Run GConmpile Debu Projec |
\% Full menus On
.a@%&.}

_

Linker...

ST X = i —
B T Z
Environment

nclude Directories

G:STCSINCLUDE

ibrary Directories
C:=~TCA~LIB
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Step11: After finishing the parameters setting, click the “Options/save” to save
this project.

;i - () X
= File Edit Search PFun Compile Debu Project Window Help
Application...
Cngpilar »
Transfer...
Make...
Linker >
Librarian...
Debugger...
Directories...
Environment [
: AR E—

[¥]1 Environment
D
P

elp ave a t options

Step12: After finishing the parameters setting, click the “Compile/build all” to
produce the execution file. Users can find the execution file in the
MyDemo folder. Its name is MyDemo.exe.

rch  Run IGREEIEN Debuy Progject 0

S — 1 A
A L b A e Fg

L | ke

BT —

Information...
Remove messages

e

-
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Step13:

File  Edit

Address |-

C875107.L16

c]

View Favorites

@Bau:k *

Copy the file 7188xw.exe and 7188xw.ini files into the MyDemo folder.
These two files can be found in CAN product CD. Their path is
“CAN\SIotModule\l_87120\FirmwareLib \Download_Tool".

FEX

i3

iy

=3

HEIFI 3 !l

O 3

Download_Tool

Edit  Wiew Fawaorites  Tools

L) Back. ~ > lﬁ /.._\J Search |{ Folders v

=40 ) E:CANSlatModulel]_B7KCAN|_8000|Dawnload_Tool v | [£] Go

File and Folder Tasks

uj Make a new folder

blish this Folder td
e Web

hare this Folder

h]

C829.h

S

User.c MyDemo. DSk MyDemo.exe
i

My Demo, PRI ser.obj
Step14:

Use Notepad to modify the first line of 7188xw.ini in MyDemo folder.
This part of parameters is used to set the PC RS-232 com port
parameters. Words “C1” means the PC COM port number. “B115200”
indicates the baud of PC COM port. “P0O” is parity setting. “D8” is data
bit setting. “S1” is stop bit setting. For example, if users use PC COM1
to connect with the COM1 of [-87120 slot module for program
download, the first line of 7188xw.ini is “C1 B115200 PO D8 S1”. If
users use PC COM2 to connect with the COM1 of [-87120, the first
line is set to “C2 B115200 PO D8 S1”.

EOX

I 7188xw.ini - Notepad
File Edik Formak  Wiew Help

Z1 B115z200 PO DS Sl
Fc37h1lo0, exe

#odemol. exe xshowrom. exe
W2 h
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Step15: If the COM1 of 1-87120 has connected to the PC COM1, the hint
sign,”C829(8KCAN)>", will be shown in the 7188xw.exe window
after pressing the Enter key in the 7188xw.exe program.

188X W 1.26 [COM1:115200,N,8,1],FC=0,CT5=1, DIR=C-

»x for WIN3Z2 version 1.2
[Begin Key Thread...lCurrent set:
AutoRunzco B7k27.exe
Autodownload files: Mone

Current work dirvectory="C:“MyDemo"

ACB29 CBHCAMNY >

Step16: Key the command, “load” in the 7188xw.exe program. Follow the hint
command to press “Alt+E” and input the file name “MyDemo.exe” to
download the execution file. Then, press Enter to continue.

%5 7188X W 1.26 [COM1:115200,N,8,11,FC=0,CTS=1, DIR=C AMyDen

7188x for WIN32 version 1.26 (18-19-2884>[By ICF b o Lim.
[Begin Key Thread... 1Current set: lUse COM1L 115Z288.H.8.1
AutoRun:co_87k2?.exe

Autodownload files: Mone

Current work directory="G:“MyDemo'’

CB29 (BKCAN? >1oad

File will save to 3888:8888
tartAddr———>7808: FFFF

Press ALT_E to download filet
Input filenam®:MyDemo.exe
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Step17: After finishing the download procedure, key in the command “run” to
implement the execution file "MyDemo.exe”.

5 7188X W 1.26 [COM1:115200,K,8,11,FC=0,CTS=1, DIR=C AMyDem:

7188x for WIN32Z version 1.26 <(18-19-2884>[By ICPDAS
[Begin Key Thread... 1Current set: lUse COM1L 115Z288.H.8.1
AutoRun:co_87k2?.exe

Autodownload files: Mone

Current work directory="G:“MyDemo'’

CB29 (BKCAN» >1oad

File will save to 3888:8888
tartAddr———>7808: FFFF

Press ALT_E to download file!

Input filename:HyDemo.exe

Load file:MyDemo.exe[crc=745D, 800481
end file info. total 581 blocks
Block 581

Tranzfer time is: 18.783888 seconds

GE29 CBHKCANY >run
—
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7 Troubleshooting

When users call the IB7KCAN library functions, the error code may return if
some occurs. This section will give some basic diagnostic methods for
reference.

Error code Troubleshooting

CAN87K_TIMEOUT 1. Check if any huge current or huge
voltage bypasses the [-87120 module.

2. Reset the I-87120 module and try it
again.

CAN87K_FIFO_EMPTY 1. No CAN message is received.

2. CAN channel is not connected.

3. CAN baud rate is different to the CAN
network.

4. CAN network terminal resister is not
equipped properly.

5. CAN network span distance is too long.

CAN87K_FIFO_FULL 1. Host commands are too much to
process.

2. CAN channel is not connected.

3. CAN network terminal resister is not
equipped properly.

CAN87K_INIT_ERROR 1. CAN baud rate is different to the CAN
network.

2. CAN network terminal resister is not
equipped properly.

CAN87K_PARATERS_ERROR | Check if any huge current or huge voltage
bypasses the 1-87120 module.

CAN87K_CAN_REG_ERROR | Check if any huge current or huge voltage
bypasses the 1-87120 module.
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If the 1-87120 Err LED is turned on, uses can use function GetStatus( ) to
check what is happen on the 1-87120. The troubleshooting methods and return
value meanings of the function GetStatus( ) is shown as follows.

Error Status Troubleshooting

Bus off Reset the [-87120 module by using the function
Resetl87KCAN( ).

At least one error | These errors are occurred by different problems in the
CAN network. This kind of errors may disappear after
receiving or transmit several CAN message
successfully. If users want to clean this error status
immediately, call the function Resetl87KCAN( ) for the

purpose.
Transmit This problem may due to the different CAN baud
incomplete between 1-87120 and CAN network. Use functions

GetCANBaud( ) and SetCANBaud( ) to fix this problem.
Transmit buffer is | This problem may due to the different CAN baud

locked between [-87120 and CAN network. Use functions
GetCANBaud( ) and SetCANBaud( ) to fix this problem.
Reception buffer | When the CAN bus loading is heavy, this problem mab

overrun be happen. In this case, the received CAN messages
will be lost. Reducing the bus loading will improve this
situation.

CAN message | This problem is caused by that the host unit can’t
buffer overflow | receive the CAN message in time. Use functions
ClearStatus( ) to clean this error flag.
host command | When the 1-87120 is too busy to process the host
buffer overflow | commands, this problem is happen. Use functions
ClearStatus( ) to clean this error flag.

If users can’t fix the problem after following the steps of the
troubleshooting table, please contact to your local distributor to fix the problem.
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