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Figure 7 Communication cable must be secured near the equipment

B Connection via EtherCAT bus

1)  EtherCAT Specifications
EtherCAT Bus Specifications

Item Specifications

Communication protocol EtherCAT protocol
CoE (PDO, SDO)

Service supported

Minimum synchronization period of 6-axis

cam 1250 us (typical value)

Maximum synchronization jitter 120 us (typical value)

Servo uses a DC- distributed clock. I/O uses I/

Synchronization mode OsyrdionETEn.

Physical layer 100BASE-TX
Baud rate 100 Mbit/s (100Base-TX)
Duplex mode Full duplex

Topological structure Linear topological structure

For the network cable, refer to the "Wiring"

Transmission medium X
section.

Less than 100 M between two nodes
Upto 125

44 t0 1498 bytes

Single Ethernet frame up to 1486 bytes

Transmission distance

Number of slaves
EtherCAT frame length

Process data

2)  Wiring

The CPU module implements EtherCAT bus communication via a CN4 port. Its requirements for
the communication network cable are as follows:

Requirements for the ECT communication network cable:

Network interface connector -connector-8P8C-3 forked type Network interface connector-connector-8P8C-3 forked type

i 26 AWG enhanced category 5 shielded twisted pair

ED ]

Figure 8 Requirements for EtherCAT network cable preparing

4 Signal pin assignment

Pin Signal Signal Direction Signal Description
1 TD+ Output Data transfer+
2 TD- Output Data transfer-

3 RD+ Input Data receive+
4 - - Disabled

Signal Direction

5
6
7 - -
8

Signal Description

Disabled

Data receive-
Disabled
Disabled

@ Lengthrequirements:

FastEthernet technology demonstrates the cable length between devices shall not exceed 100
m when the EtherCAT bus is used. Otherwise, it will cause signal attenuation, affecting normal
communication.

@ Technical requirements:
There is no evidence of short circuit, open circuit, displacement and poor contact during the
100% continuity test. Cables with the following specifications are recommended:

Item Specifications

Cable type Elastic crossover cable, S-FTP, enhanced category 5

EIA/TIA568A, EN50173, ISO/IEC11801

Standards compliance EIA/TI Abulletin TSB, EIA/TIA SB40-A&TSB36

Conductor cross-section AWG26

Conductor type Twisted pair

Line pair 4

B Serial Communication Connection via RS485

CN1in the figure shows the RS485 interface.

gl W N
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Figure 9 RS485 communication terminal definition on CPU module
Definition of DB9 assignment:

Definition Function

RS485- COMO RS485 differential pair negative signal

COMO (RS485) 2 RS485+ COMO RS485 differential pair positive signal

5 GNDO COMO power ground

B Connection via Ethernet Monitoring

1)  Diagram of Networking

The Ethernet interface of the CPU module can perform point-to-point connection to a computer,
HMI, etc. using an Ethernet cable.

‘B
5

5,

Ethernet cable

S E ==

Figure 10 Connection of the CPU module to a PC

It can also be connected to a hub or switch using an Ethernet cable and then to other network
equipment via the hub or switch to implement multi-point connection.

Comptuer
p LAN | HMI
Ethernet
cable
Exchange
Ethernet
cable

Figure 11 Connection of the CPU module to other equipment via a switch

2)  Wiring

To improve equipment communication reliability, the Ethernet cable must be a category 5
shielded twisted pair with iron case molding line.

6. Programming tool downloading

B Programming Tool Downloading

The user programming software for Inovance AM400 series medium-sized PLC is a free software.
You can obtain a software DVD from an Inovance distributor, or download it from the data
downloading webpage at Inovance official website www.inovance.cn or from the Inovance page
at www.gongkong.com. You can also download reference data about AM400 series PLC products
and applications.

Inovance improves its products and data continuously. It is recommended to update software
and refer to any updated and issued reference data to facilitate your application design, if
necessary.

B Programming Environment and Software Installation

Environment Requirements

Hardware requirements: One desktop PC or portable computer with Windows 7 or later version
of the operating system; 2 GB computer RAM contents, over 5 GB remaining space in the hard
disk or SSD. It is recommended that the CPU main frequency should be more than 2 GHz,
otherwise the running speed is affected.

An LAN network cable can also be used for connection between the PC and the AM400 controller.
Itis recommended to connect AM400 to the LAN via a router. This allows a greater distance
between the PC and the AM400, e.g. performing programming on the AM400 located in the
workshop by staying at the office. This also achieves a faster interactive communication rate.
Therefore, there must be one idle LAN network interface and one network cable in the local
network.

A USB cable can also be used for connection between the PC and the AM400 controller. In this
case, one USB cable is needed and a MiniUSB plug must be provided at one end of its cable.

7. Operation and Maintenance

B Run and Stop Operations

After a program is written to the CPU module, perform the startup and shutdown operations in
the following steps.

After a program is written to the CPU module in STOP state, when running the system:
Toggle to RUN

ﬁ

1. Set the RUN/STOP switch to RUN.

2. Check that the RUN indicator is solid on in green.

Toggle to STOP

3. When you need to stop running, set the RUN/STOP switch to STOP.
You can also stop the PLC via upper computer background software.

8. Description of Indicators and MFK Key

B CPU Module Indicators

Indicator Name Description

Indicates the current running state (RUN or stop) of the system
ON during running, OFF during shutdown

RUN indicator

ERRindicator Indicates any system fault

SF indicator Expansion bus error indicator

BF indicator Communication error indicator

B MFKKey Description

The main function of the MFK key is an IP address reset command key of the PLC main module
and is valid when the PLC is in STOP state.

The factory default IP address of the CPU module is 192.168.1.88. If this address is modified,
before communication with another PC for networking, communication may fail due to
forgetting the last modified IP address. At this moment, set the IP address of the CPU module to
the factory default address using the MFK key.

1)  Pressand hold down the MFK key in STOP state until the LED displays I.P.

(The system prompts that the IP address reset operation is about to be performed.)

2)  Ifyou confirm to reset the IP address, press the MFK key once more, and the LED starts to
display a countdown starting from 10, 9, 8...

o[9[ 8-

3)  When the countdown reaches 0, press the MFK key to finish the reset operation, and the IP
address resetting is completed. After the PLC is powered on again, a new IP address is used.

B CPU Module LED Display

When the system fails, the fault code information will be displayed through the LED on the CPU.
The display mode is "E.r. and fault code" that appear alternatively. Assume that the fault code is
40, the LED display is shown in the following figure:

Er][48[Er][H0] -

LED Fault Display Information and Countermeasures:

Local Bus of
CPU Module and
Countermeasures

Diagnosis LED
Display of I/0
Module

Description

No fault -

Local expansion
bus
error of the CPU

Check whether connection between local rack
modules is normal.

Check whether the configurations of local
Configuration error | rack modules are consistent with those of the
background.

Check whether any fault of local rack modules
is detected. Detailed fault information can be
viewed on the background interface.

Module error

£ Ny £
n — o

High-speed I/

O LED Display Countermeasures

Description

High-speed input Detailed fault information can be viewed on the
error background interface.

High-speed input Detailed fault information can be viewed on the
alarm background interface.

High-speed output Detailed fault information can be viewed on the
error background interface.

High-speed output | Detailed fault information can be viewed on the

oo
W

alarm background interface.
MOd.BUS Ly Description Countermeasures
Display
-, 8 ModBus COMO error Detailed fault information can be viewed on the

background interface.

Detailed fault information can be viewed on the
background interface.

ModBusTcp error

CANopen LED

Description Countermeasures

Display

Check whether connection between slave rack

Slave error

modules is normal.

CANopen LED
Display

Description

Slave hardware
configuration error

Countermeasures

Check whether the configurations of slave
rack modules are consistent with those of the
background.

Slave module error

Check whether any fault of slave rack modules is

detected. Detailed fault information can be viewed

on the background interface.
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CANopen master
bus off

Check whether the master closes the CANopen
function or check the possibility of master
CANopen communication abnormality.

CANlink LED
display

Description

Bus error (BUS OFF)

Countermeasures

Check whether the bus connection is normal.
Detailed fault information can be viewed via the
background.

Address conflict

Check whether address configurations are correct.

No slave online
(in the master)

Check whether slave connection is normal or check

the possibility of configuration parameter error.

All slave stations
disconnected
(in the master)

Check all slave connections are normal.
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Configuration or
command frame
error

Check whether bus configuration parameters are
correct.

9. Module Connection

B Connecting the Power, CPU and Expansion Modules

Connection between modules is mainly fixed using a module connection interface, fixed lock
catch, etc. Take as a sample the connection of the CPU module to the power module.

1)  Slide the lock catch on the CPU module in the direction as shown in the figure.

Figure 12 Unlocking by sliding a lock catch in a direction

2)  Connect the connectors on the CPU and power modules fully and tightly.

3)  Slide the lock catch on the CPU module in the direction as shown in the figure to finish the

Figure 13 Connecting the connector on the power module

connection and locking of both modules.

Figure 14 Locking by sliding a lock catch in a direction

B Connecting the Power, CPU and Expansion Modules

1)  Pull out downwards all DIN guide rail mounting hooks on the back of the module (as shown

in the following local diagram) until a clicking sound is made.

Figure 15 Pulling down hooks on the modules

2)  Hangthe fixed jaw on the upper side of the module to the upper side of the DIN guide rail in
direction A as shown in the figure. Press the module group hard in direction B as shown in
the figure until it is fully embedded into the guide rail.

Figure 16 Clasping the module into the DIN rail

3)  After locking the DIN guide rail mounting hooks on the module, embed the module to the
DIN guide rail. Press upwards until a clicking sound is made. In addition, tools such as
screwdrivers shall be used in the case that no finger can reach the DIN guide rail mounting
hooks.
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INOVANCE Warranty Agreement

1)  Inovance provides 18-month free warranty to the equipment itself from the date of
manufacturing for the failure or damage under normal use conditions.

2)  Within the warranty period, maintenance will be charged for the damages caused by the
following reasons:

a. Improper use or repair/modification without prior permission

b. Fire, flood, abnormal voltage, other disasters and secondary disasters

c. Hardware damage caused by dropping or transportation after procurement
d. Improper operations

e. Damage out of the equipment (for example, external device factors)

3)  The maintenance fee is charged according to the latest Maintenance Price List of Inovance.
4)  Ifthere is any problem during the service, contact Inovance's agent or Inovance directly.

5)  Inovance reserves the rights for explanation of this agreement.

Suzhou Inovance Technology Co., Ltd.
Address: No.16, Youxiang Road, Yuexi Town, Wuzhong District, Suzhou 215104, P.R. China
Website: http://www.inovance.com




