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CHAPTER 1

IP_CAN LINK Ethernet-IP TO CANOPEN GATEWAY SPECIFICATIONS
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1.1.
IP_CAN LINK TECHNICAL CHARACTERISTICS

1.2.
IP_CAN LINK GENERAL DESCRIPTION

1.3.
IP_CAN LINK DIMENSIONS

1.1. IP_CAN LINK TECHNICAL CHARACTERISTICS
Table1.1

PARAMETER
RANGE (SPEC’S) DESCRIPTION

Power Supply Voltage

· Nominal power supply voltage
24 V DC (rectified, filtered, with maximum ripples 300 mV peak-to-peak)

· Power supply voltage range
18 to 35 V DC

· Current consumption
150mA max. ???

· Connector
Terminal 1.5 mm2

Ethernet IP Interface ???

· ProfiBus DP Slave functionality

· Internally powered, “flying ground”, galvanically isolated

· Max. baudrate supported
10Mbits/sec.

· Connector
RJ45 connector

CANopen Interface

Topology
Bus, double terminated.

Media
Twisted pair.

Interface
According ISO 11898, galvanically isolated, Externally powered

CAN Voltage & Current 
6 – 30 V DC / 30 mA average

Environment specifications

Protection
IP20

Nominal temperature range
-20OC to 65OC

Conditions for transportation and storage
Temperature: -20OC to 85OC

Humidity: up to 90% RH

FRAGILE!

Electromagnetic compatibility
IEC 1131 – 2, IEC 801 – Level 2

Dimensions
156mm x 126mm x  60mm

Mounting
DIN Rail

Weight
about 250g

1.2. IP_CAN LINK GENERAL DESCRIPTION
The front view of the IP_CAN LINK is shown in Fig. 1.1.
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Fig. 1.1
Each IP_CAN LINK provides following features:

· Connector for 24V DC power supply.

· Power LED indicator.

· Connector for CANopen interface.

· CANopen Power LED

· Connector for Ethernet IP interface.

· IP transmit LED

· IP receive LED

· LCD Display for data monitoring/diagnostics/DP Address configuration.

· 5 buttons for LCD menu/submenu select, IP address configuration and ENTER.

· Devicenet & LonWorks connectors & Leds – not applicable for DP_CAN LINK. ?
· Modbus connector & Led - not applicable for DP_CAN LINK.?
1.3. IP_CAN LINK DIMENSIONS

IP_CAN LINK is assembled on a DIN rail.

IP_CAN LINK has the following dimensions:

Width – 156 mm

Height – 122 mm

Thickness (including connectors) – 60 mm
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CHAPTER 2

IP_CAN LINK CONNECTIONS
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2.1.
IP_CAN LINK POWER SUPPLY

2.2.
CONNECTION OF THE IP_CAN LINK TO Ethernet IP NETWORK

2.3.
CONNECTION OF THE IP_CAN LINK TO A CANOPEN NETWORK

2.3.1.
CAN Connector PIN-out

2.3.2.
Interfacing to CANopen Bus

2.1. IP_CAN LINK POWER SUPPLY

The IP_CAN LINK is powered by 24 V DC whereas the power supply voltage is subject to the following requirements:

· rectified;

· filtered;

· max. ripples 300 mV peak-to-peak

The power supply of the IP_CAN LINK is galvanically isolated from the power supply of the processor, CANopen and Ethernet IP.

Table 2.1

Connector
Type
Description

24 V
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terminal 1.5 mm2
1,2 - IP_CAN LINK power supply, polarity insensitive

Table 2.2

LED
Type
Description

POWER
RED
LED ON shows that the power supply voltage is connected; LED OFF shows the absence of power supply voltage

2.2. CONNECTION OF THE IP_CAN LINK TO Ethernet IP NETWORK
IP_CAN LINK is connected to IP Network via RJ45 connector.
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Fig. 2.1

Table 2.3

Connector
Type
Description

Ethernet IP
RJ45 connector ??
Ethernet IP communication

Table 2.4

LED
Type
Description

RxD 
GREEN
RS232

TxD
RED
ModBus

Exchange ?
BLUE
ProfiBus exchange

LED ON - Master found and normal exchange in progress

LED OFF – Master not found

POW
RED
LED ON – ProfiBus isolated power supply OK

2.3. CONNECTION OF THE IP_CAN LINK TO A CANOPEN NETWORK

2.3.1. CAN Connector PIN-out

The connector pin-out information related to CANopen interface shown in Table 2.5 is in accordance with the document CiA Draft Recommendation DR-300-1 – CANopen Cabling and Connector Pin Assignment, Version 1.0, Oct. 10, 1999, item 7.3.

Table 2.5

CANopen Connection
Pin No
Function
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1
CAN_GND

CAN Ground/0V/V-


2
CAN_L bus line (dominant low)


3
Optional CAN Shield


4
CAN_H bus line (dominant high)


5
(CAN_V+) External positive supply for galvanic isolation (6-30VDC)**

**) Optional CAN external positive supply, dedicated for supply of transceiver and opto-couplers, if galvanic isolation of the bus node applies.

2.3.2. Interfacing to CANopen BUS

[image: image16.png]


These connections are polarity sensitive in terms of the terminals for 6-30V DC for CANopen external supply (CANopen _ V+ and CANopen _ GND / V-).

The CANopen interface female 5-pin connector must be wired in accordance with Table 2.5. The correct wiring will provide the electrical connection shown in Fig. 2.2.
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Please check it twice to make sure that your wiring is OK!
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Fig. 2.2.

The length of the CANopen BUS is in accordance with the recommendations of the document CiA Draft Standard 301 - CANopen Application Layer and Communication Profile, Version 4.0, 16/06/1999:
Baud Rate
Bus Length

1 Mbit/s
25 m

500 kbit/s
100 m

250 kbit/s
250 m

125 kbit/s
500 m
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The bus lines have to be terminated by termination resistors at both ends!
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CHAPTER 3
PRINCIPALS OF DATA ROUTING
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3.1.
IP SIDE BUFFER NAMING

3.2.
DATA ROUTING

3.1. IP SIDE BUFFER NAMING ?
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Names of buffers on ProfiBus DP side are named as they are viewed from Master side, i.e. “Input Buffer” is the Buffer read from Master and “Output Buffer ”is the Buffer written from Master!

Both CANopen and ProfiBus DP are data oriented protocols, i.e. data is exchanged between nodes, not commands.

So the main task of DP_CAN LINK is to transfer data from CANopen to ProfiBus side and vice versa.

3.2. DATA ROUTING
An array of 16 CANopen Byte size or 8 Word or 4 Double Word objects is transferred to ProfiBus Input buffer, and 16 bytes of the ProfiBus Output buffer are transferred to 16 CANopen byte size or 8 Word or 4 Double Word objects.

CANopen side objects are “Hard” routed to/from DP side buffers. 

This means that:

Byte0 (object 0x2002, subindex1) on CANopen side is transferred directly to byte 0 in the DP side “Input Buffer”

Word0 (object 0x2003, subindex1) on CANopen side is transferred directly to bytes 0, 1 in the DP side “Input Buffer”.

DoubleWord0 (object 0x2004, subindex1) on CANopen side is transferred directly to bytes 0, 1, 2, 4 in the DP side “Input Buffer”.

Byte 0 of DP side “Output Buffer” is transferred directly to Byte0 (object 0x2005, subindex1) on CANopen side. If this object is mapped to a Transmit PDO during configuration, this object will be propagated on network on every CHANGE OF IT’S VALUE on DP Side.

Bytes 0, 1 of DP side “Output Buffer” are transferred directly to Word0 (object 0x2006, subindex1) on CANopen side. If this object is mapped to a Transmit PDO during configuration, this object will be propagated on network on every CHANGE OF IT’S VALUE on DP Side.

Bytes 0, 1, 2, 3 of DP side “Output Buffer” are transferred directly to DWord0 (object 0x2007, subindex1) on CANopen side. If this object is mapped to a Transmit PDO during configuration, this object will be propagated on network on every CHANGE OF IT’S VALUE on DP Side.
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Note, that Byte, Word and Dword CANopen objects share same DP side buffer locations, so you cannot use at same time objects, which overlap on DP side.
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Example1: If you map object 0x2002, subindex1 (Byte object) to a Receive PDO, you cannot map 0x2003, subindex1 (Word object) and 0x2004, subindex1 (DWord object), as they share same DP side Input buffer location.
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Example2: If you map object 0x2003, subindex1 (Word object) to a Receive PDO, you cannot map 0x2004, subindex1 (DWord object) and 0x2002, subindexes1&2 (Byte objects), as they share same DP side Input buffer location.
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Example3: If you map object 0x2004, subindex1 (DWord object) to a Receive PDO, you cannot map 0x2003, subindexes1&2  (Word objects) and 0x2002, subindexes1, 2, 3, 4 (Byte objects), as they share same DP side Input buffer location.

Fig. 3.1
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CHAPTER 4

KEYBOARD AND

LCD DISPLAY
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4.1.
KEYBOARD AND LCD BASICS

4.1.1.
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 Button

4.1.2.
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 Buttons

4.1.3.
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 Buttons

4.2.
DISPLAY AFTER POWER UP

4.3.
CHANGING MAIN MENU, USING [image: image30.png]


 BUTTON

4.4.
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 TO CHANGE SUBMENU

4.4.1
CANopen Menu & Submenus

4.4.1.1.
NodeID

4.4.1.2.
Baud Rate

4.4.1.3.
Used TX Messages

4.4.1.4.
Vendor ID

4.4.1.5.
Product Code4-5

4.4.1.6.
Revision Number

4.4.1.7.
Serial Number

4.4.1.8.
Reset Device

4.4.1.9.
Node State

4.4.2.
ProfiBus Menu & Submenus

4.4.2.1.
ProfiBus Address Submenu

4.4.2.2.
DP Control/Baudrate Submenu

4.4.3.
Input Data Menu

4.4.4.
Output Data Menu

4.5.
CONFIGURING PROFIBUS SIDE PARAMETERS

4.5.1.
Baudrate

4.5.2.
DP Address Setting

4.5.2.1.
DP Address Setting via Keyboard

4.1. KEYBOARD AND LCD BASICS

Keyboard and LCD are used for local monitoring/diagnostic/IP address selection.

There are 5 buttons on IP_CAN LINK keyboard.
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Fig. 4.1

4.1.1. 
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 Button

Menu button is used to browse throw four main menus of IP_CAN LINK:

· CANopen Menu

· Ethernet IP Menu

· Input Bytes 

· Output Bytes 
4.1.2. [image: image35.png]


 And [image: image36.png]


 Buttons

These buttons are used to browse in submenus, inside selected main menu.

4.1.3. “CHANGE” And [image: image37.png]


 Buttons

These buttons are used to change Ethernet IP address, CANopen NodeID, CANopen side Baud Rate and Reset of the device.

4.2. DISPLAY AFTER POWER UP

After Power Up LCD Display CANopen side NodeID, Baudrate and CANopen State (“Operational”, “Preoperational”, “Stopped”).
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4.3. CHANGING MAIN MENU, USING [image: image39.png]


 BUTTON

Each time you press [image: image40.png]


 button, Display shows you next Main Menu, even if you are in some submenu.

There are 4 main menus:

· CANopen menu – for diagnostic/troubleshooting of CANopen side

· Ethernet IP menu – for diagnostic/troubleshooting of Ethernet IP side

· Input Bytes – for viewing the input data buffer (data read) 

· Output Bytes – for viewing the output data buffer (data written) 

THIS   SPACE   IS   LEFT

INTENTIONALLY   BLANK
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4.4. USING [image: image41.png]


 AND [image: image42.png]


 TO CHANGE SUBMENU

When you are in some main menu, you may browse in it’s submenus, pressing [image: image43.png]


 or [image: image44.png]


 buttons.

4.4.1. CANopen Menu & Submenus

Press and release [image: image45.png]


 button, until you see “CANopen Menu” on LCD Display. Then Press [image: image46.png]


 or [image: image47.png]


 buttons to go in it’s submenus:
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4.4.1.1. NodeID
This submenu shows NodeID on the CANopen side.

To change it press “CHANGE” button until you reach desired NodeID and press “ENTER” twice to save changes to FLASH.

Note that ”CHANGE” button only increments the NodeID and has “Press&Hold” functionality (i.e. if you keep pressed the button, the NodeID is incrementing).
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You have to Reset the Gateway using “Reset” Menu (4.4.1.8) or cycling power in order to effect the changes.
4.4.1.2. Baud Rate

This submenu shows Baud Rate on the CANopen side.

To change it press “CHANGE” button until you reach desired Baud Rate and press “ENTER” twice to save changes to FLASH.
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You have to Reset the Gateway using “Reset” Menu (4.4.1.8) or cycling power in order to effect the changes.
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All other submenus are for maintenance only.
4.4.1.3. Used TX Messages

Displays mapped TPDOs. 
4.4.1.4. Vendor ID

Displays Vendor ID (always 0x49 for Industrial Software).

4.4.1.5. Product Code

Displays Product Code (always 0x50494E43 for IP/CAN Gateway).

This is Hexadecimal coding of ASCII codes of “DPCN”
4.4.1.6. Revision Number

Displays Revision Number.

Most significant 4 digits show major revision (CANopen kernel revision).

Least significant 4 digits show minor revision (Gateway functionality revision).

Example: 0x00060001 means kernel revision 6, Gateway application revision 1.

In RollOn configuration Tool this will be shown as revision 6.1.

4.4.1.7. Serial Number

Displays Serial Number of the device.

4.4.1.8. Reset Device

This menu is used to force software reset on the device. Device has to be reset in order to effect the changes in CANopen side Baud Rate and CANopen NodeID.

To reset the device press Enter twice until you are in this submenu.

4.4.1.9. Node State

Shows CANopen state of the device (Operational, PreOperational, Stopped). This state is changed from Network Management Commands (NMT) from CANopen NMT Master (KIDWEB or other).

4.4.2. Ethernet IP  & Submenus

Press and release [image: image51.png]


 button, until you see “Eth_IP Menu” on LCD. Then use [image: image52.png]


 or [image: image53.png]


 buttons to browse in submenus:
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4.4.2.1. IP address Submenu

IP address  of the device is displayed.

4.4.2.2. Subnet Mask Submenu

Subnet Mask of the device is displayed.

4.4.2.3.IP_inp_len 8 IP_out_len 8 Submenu

?

4.4.2.4. IP EXCH Submenu
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All others submenus are for troubleshooting only.
4.4.3. Input Bytes Menu

Press and release [image: image55.png]


 button, until you see “Input Bytes” on the LCD display. Then use [image: image56.png]


 or [image: image57.png]


 buttons to browse values in Input Buffer .

4.4.4. Output Bytes Menu

Press and release [image: image58.png]


 button, until you see “Output BytesData” on the LCD display. Then use [image: image59.png]


 or [image: image60.png]


 buttons to browse values in Output Buffer .

[image: image61.png]



CHAPTER 7

USING IP_CAN LINK IN CONVEYOR CONTROL SYSTEMS


Using IP_CAN LINK with RollOn configuration tool is simple and easy.

First add a IP_CAN LINK device in your project.
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Fig. 7.1

Each IP_CAN LINK provides few types of virtual devices to user.
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Currently only AccumulationStatus virtual device is ready. All other virtual devices are under development.
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Fig. 7.2

Virtual accumulate/status pair
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Fig. 7.3

This virtual device sends Status of a single Zone variable in one byte of the Master’s Input buffer and uses 1 byte of Master’s Output buffer to control AccJog object of the same zone. 

You may use this Virtual device to force accumulation on some zone, wait until a carton reaches it, do something and then release the carton.
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Fig. 7.4

You may mix type of virtual devices you use with a gateway.

For example you may use 5 virtual RIO, 2 virtual DIO and 5 virtual Scanners.
Always take in account, that IP_CAN LINK transfers up to 16 bytes to Master and 16 bytes from Master.
You may remove individually each virtual device or remove the Gateway at all.
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Fig. 7.5
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When Gateway is removed all associated virtual devices are removed also.
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Fig. 7.6
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