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1. Description.
Some of Fuji Electric inverters include as standard, or by means of an option
card, CANopen protocol.
This application note tries to explain basic set up that needs to be performed in
order to communicate inverter with a monitoring tool. In this case monitoring
tool used is the miniMon software from IXXAT. MiniMon V3 is a CAN monitor
program which enables online monitoring of bus traffic on the CAN bus and the
transmission of individual CAN objects. Any other monitoring tool can be used,
and probably basic set up and way to use it will be very similar.
This application note is based on FRENIC-MEGA set up. This is because the
way of working is quite similar between inverters. In some chapters additional
information from other inverters type (FRENIC-Lift and FRENIC-Ace) is given in
order to make this application note more general.
2. Basic wiring
In this chapter, the basic wiring between inverter and PC with monitoring
software is explained.
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2.1 FRENIC-MEGA
CAN bus is connected to FRENIC-MEGA by means of OPC-G1-COP option
card. This option card has screw terminals. Option card has to be installed in
Port-A as is shown in figure 1.

Port-A

Figure 1: OPC-G1-COP port location

The hardware device that simulates a CAN bus from IXXAT has a USB
connector on the PC side and a RJ-45 connector in inverter (CAN bus) side; Its
name is USB-to-CAN II. In figure 2 and 3 a perspective of the module is shown.

Figure 2: Top view of USB-to-CAN II

Figure 3: Lateral view of USB-to-CAN II

RJ-45, d-sub 9 and screw terminals (OPC-G1-COP) have a different pins
assignation. The pins that have to be used are CAN_H, CAN_L, CAN_GND and
shield. In table 1, pins assignation is shown.
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Table 1: Pins assignation for each connector type

CAN bus
CAN_H
CAN_L
CAN_GND
Shield

RJ-45
1
2
3
4
5
6
7
8
Not used
Shield

d-sub 9
7
2
3
4
1
5
6
9
8
Shield

OPC-G1-COP
3
2
1
4

So according to figures 1, 2 and 3 and table 1, connection between PC and
inverter has to be done as shown in figure 4.

FRENIC-MEGA

CAN1

d-sub 9
connector

120 Ω

USB-to-CAN II
CAN2

USB
connection

RJ-45
connection

1
2
3
4

OPC-G1-COP

L1 L2 L3

Figure 4. Connection between PC and inverter

As it can be observed in figure 4, a 120 Ω terminal resistor has to be installed
between terminals 2 and 3, as inverter is a terminal device of the CAN virtual
bus.
2.2 FRENIC-Ace
In case of FRENIC-Ace, CAN circuit is built-in on the inverter. It is available in
COM 2 which is second RJ-45 connector. Connection terminals are shown in
figure 5 and table 2.
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Figure 5. FRENIC-Ace CAN port connector (RJ-45)

As it can be observed on figure 5, circuit already includes a terminal resistor; it
can be connected/disconnected by means of SW6. In this case it is a 112 Ω
resistor.
Table 2: Pins assignation for CAN open port in FRENIC-Ace

RJ-45
1
2
3
4
5
6
7
8

CAN bus
CAN_H
CAN_GND
CAN_L
Not used
Not used
Not connected
Shield
Not connected

2.3 FRENIC-Lift
In case of FRENIC-Lift, CAN circuit is built-in on the inverter. It is available in
screw terminal in CPCB I/O terminals. Connection terminals are shown in figure
6 and table 3.

Figure 6. FRENIC-Lift CAN port connector (screw terminals)
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Not all FRENIC-Lift has CANopen built-in. Only inverters which type ends with –
E or –SD has this circuit built-in. For example one possible reference can be
FRN5,5LM1S-4E.
As it can be observed on figure 6, circuit doesn’t include a terminal resistor; so it
has to be installed outside as in case of FRENIC-MEGA. In this case a 120 Ω
resistor is recommended.
Table 3: Pins assignation for CAN open port in FRENIC-Lift

CPCB
terminal
CAN+
11
CANShld

CAN bus
CAN_H
CAN_GND
CAN_L
Shield

3. Inverter setting
In this chapter, the basic setting related to CANopen communications on the
inverter is explained.
In order to communicate with the inverter by means of miniMon V3 software
only two parameters need to be defined correctly. These parameters are
communications enabling and speed. If miniMon V3 setting doesn’t match to
inverter setting (and vice versa) communication will not be possible. In case of
FRENIC-MEGA, as CAN is by means of an option, enabling is not needed, as it
is understood that when option is placed, CAN will be used. In table 4,
parameter for each inverter and default settings are shown.
Table 4: Speed communication and operation selection parameters and its default setting

Communication
speed
Operation
selection
*1

Default
setting

FRENIC-MEGA

FRENIC-Ace

FRENIC-Lift

125 kbit/s

o32

y24

y24

0:disabled*1

-

y33

y33

In order to communicate, y33 setting has to be changed to 1.

4. MiniMon V3 configuration
Before to start with miniMon V3 software, USB-to-CAN II drivers needs to be
installed. In case of Windows 7 drivers are installed automatically as soon as
device is connected to any USB port. Windows messages when device is
connected and installed property are shown in figure 7 and 8.
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Figure 7. Windows 7 recognize USB-to CAN II device

Figure 8. Windows 7 successfully installed USB-to CAN II drivers

If no drivers are found, check on CD-ROM provided with device.
As soon as USB-to-CAN II is correctly installed miniMon V3 software can be
executed. When USB-to-CAN II device is correctly installed, as soon it is
connected to USB port it is recognized by miniMon V3.

Figure 9. MiniMon V3 software running and USB-to-CAN II device detected

As it can be observed in figure 9, miniMon software recognizes USB-to-CAN II
showing it in IXXAT Interface window. Also information about the device like
driver version, hardware version etc. is shown.
Last think that has to be done is to set correctly communications speed as
miniMon V3 default setting doesn’t match with inverter default setting. Double
clicking in USB-to-CAN II icon a tree menu is opened showing the two CAN port
available on the device. In this case, inverter will be connected in CAN1 so
double click to CAN1 icon. After double click to CAN1 “Config Dialog” Icon
(yellow gear) will be enabled as shown in figure 10.
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Figure 10. Config Dialog icon enabled

When clicking to “Config Dialog” icon, CAN configuration menu is opened. As it
is shown in figure 11, 125 kbit/s has to be selected in order to match with
inverter speed. After doing so, everything is ready to start working with
miniMon.

Figure 11. Communications speed configuration

5. Start-up and first steps
As soon as software and drivers are correctly installed everything can be
connected as shown in figure 4. In order to make a step by step procedure
keeps power supply of the inverter OFF.
First of all execute miniMon V3 software and active CAN1 circuit as explained
before. If everything is correctly connected green led will be ON in miniMon V3
and USB-to-CAN II as shown in figure 12 and 13.
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Figure 12. Green led on miniMon V3 software

Make sure that “Green check” icon is selected as shown in figure 12.

Figure 13. Green led on USB-to-CAN II device

As soon as this part is checked power supply can be given in to the inverter. At
this point, if previous steps are correctly followed without error, communication
will be set. This can be easily checked on windows of miniMon V3 showed in
figure 14.

Figure 14. Frames traffic in CAN bus (monitoring)
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As soon as power supply is given in to the inverter it sends the boot-up
message. As it can be seen in figure 14, first line which appears is “701 Std.
00”. This message can be understood as:
-

701: COB-ID=Node-ID+0x700
0: Data=Boot-up

So from this message it is understood that node 1 (o32=1 in case of FRENICMEGA) is sending a boot-up message after power ON.
After that, the rest of frames are “701 Std. 7F”, this message can be understood
as:
-

701: COB-ID=Node-ID+0x700
7F: Data=127: Pre-operational

So from this message it is understood that by means of Heartbeat node 1 is
informing that it is in Pre-operational mode.
If for example SDO wants to be sent it can be done on transmission window. In
figure 15, some SDO message ready to be sent appears. By means of clicking
one time over the line, SDO will be sent.

Figure 15. Frames transmission window

If communication speed doesn’t match between miniMon V3 and inverter, or
there is any other communications problem on the inverter side, it can be
detected by the red led on USB-to-CAN II device as shown in figure 16.

Figure 16. Red led error showing an inverter communication problem

If terminal resistor is not installed, or there is any problem on USB-to-CAN II
side, it can be detected by red led “ERR” on OPC-G1-COP. “ERR” led is shown
in figure 17.
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Figure 17. Red led error showing a USB-to-CAN II problem

6. Conclusions
By following this application note, all Fuji Electric inverters with CANopen
communications available can be easily checked. This step by step procedure
can be used:
-

To check if CAN circuit is working
To check/test CANopen single frames send/received by master
from/to the inverter
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