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< For modules or terminals requiring external power supply, configure o 3.1.2 SMK key ® N=ﬂ COM1_RS485 GND RS485_1 chip power 8 Using modular design, the programmable controller is easy to install and maintain. As for the
external safety devices such as fuses or circuit brfaakers to prevent = o The SMK key is mainly used to reset the CPU module IP address (rP), and clear application ] . ) = 1 @OO®% 1P ground CPU module, the main connection objects are the power supply and expansion modules.
damage caused due to external power supply or device faults. E i programs (cA). The default CPU module address is 192.168.1.10. If you want to restore the Figure 3-4 High-speed /O interfaces ‘; %8 %g 180 PE Shield ground 6 The modules are connected by using the module-provided connection interfaces and snap-fits.
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maintenance, inspection, and component replacement for the g T T o) COM2_RS485 . h h foll | f
T Ny "o - . "o RS485_2 chip power in the direction shown in following power module connector for
programmable controller. rP", press and hold the SMK key. Then the digital tube displays "rP" and turns off GND 7 f i aul interlocki
& Cut off all power supplies connected to the programmable controller Figure 2-4 AX7[J-C-1608N CPU module dimensions alternately, indicating IP address reset is being performed. The reset operation succeeds .ground C'gz;eeé:z':?o‘;c:’::;]n;;)u © interiocking.
before terminal wiring. when the digital tube is steady off. If you release the SMK key at this time, the digital tube PE Shield ground 5 :
< During maintenance and component replacement, take measures to 3 Interface displays "rP". Press and hold the SMK key until the tube displays "00" (P—~cA—rU-rP). Note: Pins 1-4 are not used.
prevent screws, cables and other conductive matters from falling into 3.1 Interface description 2. If you release the SMK key during the process in which the digital tube displays "rP" and — Pin functions of CN2 - _
the internal of the programmable controller. 3.1 Interface distribution turns off alternately, the IP address reset operation is canceled, and the digital tube Definition Function Pin
i . displays "rP". GND CAN power ground 1
1.6 Disposal Figure 3-1 and Figure 3-2 show the CPU module interface distribution. For each interface, a pay +—PIN1 CANopen CAN L CAN differential signal - 7
- - ti ilk d intion i ided b hich facilitat - ti d To clear a program from the CPU module, do as follows: | = " .
ﬁ < The programmable controller contains heavy metals. Dispose of a respective silk screen description is provided nearby, which facilitates wiring, operation, an B . PIN8 CAN_H CAN differential signal + 8
scrap programmable controller as industrial waste. check. Press the SMK key. When the digital tube displays "cA", press and hold the SMK key. Then the Note: Pins 2—6 are not used.
digital tube displays "rP" and turns off alternately, indicating the program is being cleared. When
E < Dispose of a scrap product separately at an appropriate collection point the digital tube is steady off, restart the CPU module. The program is cleared successfully. 3.2.4 AX70-C-1608N high-speed I/O terminal definition
but not place it in the normal waste stream.
— P 3.1.3 Digital tube description AX7[1-C-1608N CPU module has 16 high-speed inputs and 8 high-speed outputs. The
e If programs have no fault after download, the digital tube of the CPU module displays "00" following figure shows the terminal distribution and the following table lists the pins.
steadily.

e If a program has a fault, the digital tube displays the fault information in blinking way.
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Step 3 Slide the snap-fit on the CPU module
in the direction shown in the
following figure to connect and lock
the two modules.

Step 4 As for standard DIN rail installation,
hook the respective module into the
standard installation rail until the
snap-fit clicks into place.

3.4 Cable connection and specifications
3.4.1 EtherCAT bus connection
EtherCAT bus specifications

Item Description
Communication protocol EtherCAT
Supported service COE (PDO/SDO)
Min. synchronization interval 1ms/4 axes (Typical value)
Synchronization method DC for sync/DC unused
Physical layer 100BASE-TX
Duplex mode Full duplex
Topology structure Serial connection
Transmission medium Network cable (see the section "Cable selection")
Transmission distance Less than 100m between two nodes
Number of slave nodes Up to 125
EtherCAT frame length 44 bytes—1498 bytes
Process data Up to 1486 bytes contained in a single frame

Cable selection

The CPU module can implement EtherCAT bus communication through the CN3 port. INVT
standard cables are recommended. If you make the communication cables by yourself, ensure
the cables meet the following requirements:

Network port connector-Crystal head-8P8C-Trident Network port connector-Crystal head-8P8C-Trident

2ANG st st par o Cat. 5o
' " 0
(
11 |
B A s

Figure 3-7 User-made network cable requirements

Note:

® The communication cables you use must pass the conductivity test 100%, without short
circuit, opened circuit, dislocation or poor contact.

® To ensure communication quality, the EtherCAT communication cable length cannot exceed
100 meters.

® You are recommend to make the communication cables by using the shielded twisted pair
cables of category 5e, compliant with EIA/TIA568A, EN50173, ISO/IEC11801, EIA/TIA
bulletin TSB, and EIA/TIA SB40-A&TSB36.

3.4.2 CANopen cable connection
Networking

The CAN bus connection topology structure is shown in the following figure. It is recommended
that the shielded twisted pair be used for CAN bus connection. Each end of the CAN bus
connects to a 120Q terminal resistor to prevent signal reflection. In most cases, the shield layer
uses single-point grounding.

e
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( setthaTerminal rsistor
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Master
AX7(1-C-1608(]

GND-

CANH

CANL| 3
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CANL|
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GND
SHLD|

Figure 3-8 CAN bus connection
Cable selection

e For AX7[J-C-1608P CPU module, the same terminal is used for both CANopen
communication and RS485 communication, using a DB9 connector for data transmission.
The pins in the DB9 connector have been described earlier.

® For AX7[J-C-1608N CPU module, the RJ45 terminal is used for CANopen communication
for data transmission. The pins in the RJ45 connector have been described earlier.

INVT standard cables are recommended. If you make the communication cables by yourself,

make the cables according to the pin description and ensure the manufacturing process and

technical parameters meet communication requirements.

Note:

® To enhance cable anti-interference capability, you are recommended to use aluminum foil
shielding and aluminum-magnesium braid shielding techniques when making the cables.

® Use the twisted-pair winding technique for differential cables.

3.4.3 RS485 serial communication connection

The CPU module supports 2 channels of RS485 communication.

e For AX7[J-C-1608P CPU module, the ports COM1 and COM2 uses the DB9 connector for
data transmission. The pins in the DB9 connector have been described earlier.

e  For AX7[1-C-1608N CPU module, the port uses the 12-pin push-in terminal connector for
data transmission. The pins in the terminal connector have been described earlier.

INVT standard cables are recommended. If you make the communication cables by yourself,

make the cables according to the pin description and ensure the manufacturing process and

technical parameters meet communication requirements.

Note:

® To enhance cable anti-interference capability, you are recommended to use aluminum foil
shielding and aluminum-magnesium braid shielding techniques when making the cables.

® Use the twisted-pair winding technique for differential cables.

3.4.4 Ethernet connection

Networking

The Ethernet port of the CPU module is CN4, which can connect to another device such as a
computer or HMI device by using a network cable in the point-to-point mode.

PC

— Ethernet cable

Figure 3-9 Ethernet connection

You can also connect the Ethernet port to a hub or switch by using a network cable,
implementing multi-point connection.

Ethemet cable a

Switch

&

Figure 3-10Ethernet networking
Cable selection

To improve communication reliability, use shielded twisted-pair cables of category 5 or higher as
Ethernet cables. INVT standard cables are recommended.

4 Use instructions

4.1 Technical parameters

4.1.1 CPU module general specifications

Item Description
Input voltage 24VDC
Power consumption < 15W

Power-failure
protection time
Backup battery of the
real-time clock
Backplane bus power
supply

300ms (no protection within 20 seconds after power-on)

Supported

5V/2.5A

Programming method IEC 61131-3 programming languages (LD, FBD, IL, ST, SFC,

and CFC)
Program execution .
Local online
method
User program stora
prog ge 10MB
space
Flash memory space
for power failure 512KB
protection
SD card .
. . 32G MicroSD
specifications
Storage characteristics
Element Name Count
Default | Writable | Description

Soft elements and | Inputrelay | 64KWord | Not save No X: 1bit
characteristics B: 8 bits
Q Output relay 64KWord | Not save No W: 16 bits
N D: 32 bits
M Auxiliary output| 256KWord Save Yes L: 64 bits

Program retention
method upon power
failure

Retention by the internal flash

The high-speed DI signal of the CPU module can be set as
interruption input, allowing up to eight points of input, and the
rising edge and falling edge interruption modes can be set.

Interruption mode

4.1.3 High-speed /O specifications
High-speed input specifications

Item Specifications
Signal name High-speed differential input High-speed single-end input
" PTT 3 "
Rated input 2.5V<|Vins - Vin <6V 24VDC ( 15@ : +20%, pulsating
voltage within 5%)
Rated input 6.8mA 5.7mA (Typical value) (at 24V DC)
current
ON current / Less than 2mA
OFF current / Less than 1mA
Input resistance 540Q 2.2kQ
Max:.;:;):;tmg 800K Pulses/s (2PH fourfold frequency), 200kHz (single channel of input)
2PH mp.ut duty 40%: 60%
ratio
Common terminal / | One common terminal is used.

High-speed output specifications

Item Specifications
Signal name Output (YO-Y7)
AX7[-C-1608P: Source type output (active high)
AX7[1-C-1608N: Sink type output (active low)
DC 5V-24V
100mA/point, 1A/COM

Output polarity

Control circuit voltage
Rated load current
Max. voltage drop at

0.2V (Typical value)

ON
Leakage current at
OFF Less than 0.1mA
Output frequency 200kHz (The output of 200kHz requires the externally

connected equivalent load must be greater than 12mA.)
Every eight points use one common terminal.

Common terminal

Note:

® The high-speed I/0 ports have restrictions on the allowed frequency. If the input or output
frequency exceeds the allowed value, control and identification may be abnormal. Arrange
the 1/0 ports properly.

® The high-speed differential input interface does not accept the differential pressure input
level of greater than 7V. Otherwise, the input circuit may be damaged.

4.2 Programming software introduction and download

Programming software introduction

INVTMATIC Studio is programmable controller programming software that INVT develops. It
provides an open and fully integrated programming development environment with advanced
technology and powerful functions for project development that is based on programming
languages compliant with IEC 61131-3. It is widely used in energy, transportation, municipal,
metallurgy, chemical, pharmaceutical, food, textile, packaging, printing, rubber and plastics,
machine tools and similar industries.

Running environment and download

You can install Invtmatic Studio on a desktop or portable computer, of which the operating
system is at least Windows 7, memory space is at least 2GB, free hardware space is at least
10GB, and the CPU main frequency is higher than 2GHz. Then you can connect your computer
to the CPU module of the programmable controller through a network cable and edit the user
programs through the Invtmatic Studio software so that you can download and debug user
programs.

5 Programming instance

The following describe how to perform programming by using an example (AX72-C-1608N).

First of all, connect all the hardware modules of the programmable controller, including
connecting the power supply to the CPU module, connecting the CPU module to the computer
where Invtmatic Studio has been installed and to the required expansion module, and
connecting the EtherCAT bus to the motor drive. Start Invtmatic Studio to create a project and
perform programming configuration.

The procedure is as follows:

Step 1 Choose File > New Project, select the standard project type, and set the project
saving location and name. Click OK. Then select the INVT AX7X device and
Structured Text (ST) programming language in the standard project configuration
window that appears. The CODESYS configuration and programming interface
appears.

Standard Project X

You are about to create a new standard project. This wizard will create the following
= I objects within this project:

- One programmable device as specified below

- A program PLC_PRG in the language specified below

- A cydlic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device INVT AX7X (Shenzhen INVT Electric Co., Ltd.) e

BLC_PRGin [Structured Text (ST) v

Continuous Function Chart (CFC)

Continuous Function Chart (CFC) - page-oriented
Function Block Diagram (FBD)

Ladder Logic Diagram (LD)

Sequential Function Chart (SFC

Structured Text (ST)

Bl ntitied project: - imatic Studio
Bl Edt Yiew Project Buld Qnime Debug Jook Window Help
=3 =" £ X MYy [-1 " ¥4 Application [Device: PLC Logic] + O
Devices * 8 % [fmcemsx
tnisedt - FROGRAM FLC_FRG
- - « i
3o o e
B Aic Lo
= € Apphcation .
[ JrS——

Messages - Total 0 erords), O marnngis), 0 message(s)

Descriptior sroject Object

2 ewces |0} <

ok 00 oo G Profect user: (nabody

= &

© 0 erort [0 0 warmiogio |}

Step 2 Right-click on the Device navigation tree. Then choose Add Device. Choose

EtherCAT Master SoftMotion.
i @ Add Device

Name [EtherCAT Master_SoftMotion
Action

® Append device D) Update device

a fulltext sem Vendor  <All vendors>

Name Vendor Version
- [ Feidouses
* o CANbus
= ek EtherCAT
= gk Master
@ ethercaT Master 35 - Smart Software Sokutions GmbH ~ 1.5.15.0

'_i'smu'r Master SoftMotion 35 - Smart Software Sokutions GmbH 15.150
| + WP Ethemet Adapter
* & EtherNet/IP
<
| |FA Groupby category [] Display all versions (for experts only) [ Display outdated versions
J  Mame:EtherCAT Master SoftMotion
Vendor: 35 - Smart Software Solutons GmbH

Categories: Master -,
Version: 1.5.15.0 f
Order Number: -
Description: EtherCAT Master SoftMoton,

Append selected device as last child of
Device

@  (You can select ano

target node in the navigator while this window is open.)

Des: ~ ||

Close

Step 3 Right-click EtherCAT_Master_SoftMotion on the left navigation tree. Choose Add
Device. Choose DA200-N EtherCAT(CoE) Drive in the window that appears.

& Add Device

Name [INVT_DA200_262
Acbon

O Update device

® Appenddevice () Insert device

Vendor  <all vendors>
Name
+ [ Deita Blectronics, Inc. - Servo Drives
# [0 ifin electronic - fm electronic EtherCAT Devices
= L INVT INDUSTRIAL
= .l Servo Drives
(1 [pA200 N EtherCAT(CoE) Drive
() DA300-N EtherCAT(CoE) Drive
# [ Panasorsc Corporation, Appkances Company - AC Servo Driver
+ | Parker Hannifin - Parker Servo Drive 1M
<

[ Group by categery [] Display all versions (for experts only) [] Display outdated versions

@  wame:DA200-4 EtherCAT(CoE) Drive
Vendor: VT INDUSTRIAL
Categories: Sa.e
Version: Revision= 16200000048
Order Number: INVT_DA200_262
Description: EtherCAT Slave imported from Siave XiL: INVT_DA20D
_EtherCAT_V252.xrml Device: DA200-N EtherCAT(CoE) Drive

4

Append selected device as last child of
EtherCAT_Master_SoftMation

@  (You can selact another target node inthe navigator while this window is open.

(I

x

ose
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Step 4 Choose Add SoftMotion CiA402 Axis in the shortcut menu that appears.

<
5@ Devices | [ POUs

Devices v 0 X
=5 uhted! -
=[] Device (VT AX7X)
=2l pLC Logic
=} Application
m Library Manag Copy
PLC_PRG (PR Paste
=g Task Configur| 3 Delete
2 EthercaT) Refactoring »
= @ MairTask =
@ PLC. | tare
"3 HIGH_PULSE_IO Properties...
=[] EtherCAT_Master_Sa add Object
[ mwT_Daz00_262 Add Device...
3 SoftMotion General & e
(i Edit Object
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV..
Add SoftMotion CiA402 Axis
2 E 0
@] Visual Element Repository Rt
License Manager...
Program manual
IT_Task'.

Hardware manual
Software manual
INVT Website

Advice feedback

control process.

Step 5 Right-click Application on the left navigation tree and choose to add an EtherCAT
POU. Double-click the automatically generated EtherCAT_Task to invoke. Choose
the created EtherCAT_pou. Write the application program based on the application

o

= (3 Untted?
= (& Device VT Ax7H)
= [&) PLC Logic
=} Application
@ Lirary Manager
(5] PLc_prG PRE)
= (@8 Task Configuration
& EtherCAT Task
= & ManTask
8] Ac_pre
'3 HIGH_PULSE_IO

"3 SoftMobon General Axis Pool

Devoes -3 x
EREyr— -
= Devies wT )
= Bl e oge
= Apphication
M) Lirary Manager
[8) Ethercat_pou (e
B rc_me tra)
= Task Configuration
& EtherCaT_Task
= & manTak
&) puc_rRo
B HIGH PULSE 1O
= EhercaT_Mastes_SoftMoson (EsherCAT Mad
= @ mVT_DA0 262 DAION EthercATIE
B 5M_Drive_SenerxDsP 402 (5Bl

"3 SoRMoton General des Pod

= [ EthercAT Master_SoftMotion (EtherCAT Mad
= (@ mwT_DA200_262 (DA200-H EtherCAT(C
WP 5M_Drive_GenericDSP402 (SM_Dei

EE Create a new POU {Program Organization Unit)

Name
[EthercaT pou
Type
® Program
() Function block

Implements

Accessspecifier

Method implementationlanguage
Structured Text (ST)
() Function

Retum type

Implementation language
Structured Text (ST) v

el M._ Acsistant

pr—
pror 4 < e
Type = ) Aoplication
5 Cyelid 2] EthercaT...
2 PLc_rre
CEnable

the CPU system indicator blinks.

Select the network path to the cantroller:

= flye Goteway-1 (scanning..)

 Jaxra-c-1608N_v208 [0301.5004]

Step 6 Double-click the Device navigation tree, click Scan Network, choose
AX72-C-1608N shown in the following figure, and click Wink. Then click OK when

Select Device x

Device Name: -~

axr2c-

1608N_V208 L3
Device Address:
03015008

Block driver:
e

Number of
channels:
4

Serial number:
B07E1130901C

Target 10: v

Step 7 Double-click EtherCAT_Task under Task Configuration in the left pane. Set task
priorities and execution intervals based on task real-time requirements.
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& EtherCAT Task X

Configuration

Priority ( 0.31 ) ‘1

Type

| cyeic v

Interval (e.g. t#200ms) |4

Watchdog
[CJenable

Time (e.g. t#200ms)

4k Add Call ¥ Remove Call [ Change Call Move Up Move Down ™2 Open POU

POU Comment
] EthercaT pou

In Invtmatic Studio, you can click to compile programs, and you can check for errors

according to logs. After confirming the compilation is fully correct, you can click ’43 tologin

and download user programs to the programmable controller and you can perform simulation
debugging.

6 Pre-startup check and preventive maintenance

6.1 Pre-startup check

If you have completed the wiring, ensure the following before starting the module to work:
1. The module output cables meet requirements.
2. The expansion interfaces at any levels are reliably connected.

3. The application programs use the correct operation methods and parameter settings.
6.2 Preventive maintenance

Perform preventive maintenance as follows:

1. Clean the programmable controller regularly, prevent foreign matters falling into the
controller, and ensure good ventilation and heat dissipation conditions for the controller.

2. Formulate maintenance instructions and regularly test the controller.

3. Regularly check the wiring and terminals to ensure that they are securely fastened.
7 Further information

Please feel free to contact us for further information. Please provide the product model and
serial number when making an inquiry.

To obtain related product or service information, you can:
® Contact INVT local office.
® Visit www.invt.com.

®  Scan the following QR code.

Customer Service Center, Shenzhen INVT Electric Co., Ltd.

Address: INVT Guangming Technology Building, Songbai Road, Matian, Guangming District,
Shenzhen, China

Copyright © INVT. All rights reserved. Manual information may be subject to change without
prior notice.

66001-00958
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