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Revision History

Document Revision Date Remarks

1.0 January 2024 Initial release.

Copyright Notice

© 2020 Servotronix Motion Control Ltd. All rights reserved.
No part of this work may be reproduced or transmitted in any form or by any means

without prior written permission of Servotronix Motion Control Ltd.

Disclaimer

The information in this manual was accurate and reliable at the time of its release.
Servotronix Motion Control Ltd.reserves the right to change the specifications of the

product described in this manual without notice at any time.

Contact Information

Servotronix Motion Control Ltd.

Address: Room 605, Building B2, Kexing Science Park, Nanshan District, Shenzhen, China
Tel: 400-111-8669

Website: www.servotronix.cn

Email: servotronix@midea.com

Technical Support

If you need assistance with the installation and configuration of the SC302 motion

controller, contact Servotronix technical support. Tel: 400-111-8669

Customer Service
Servotronix is committed to delivering quality customer service and support for all our

products. Our goal is to provide our customers with the information and resources so
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that they are available, without delay, if and when they are needed. In order to serve in
the most effective way, we recommend that you contact your local sales representative
for order status and delivery information, product information and literature, and
application and field technical assistance. If you are unable to contact your local sales
representative for any reason, please use the most relevant of the contact details
below:

For all other inquiries regarding SC302 motion controller or other Servotronix products,

contact: m.servotronix.com.cn

Unpacking

Upon arrival, please open the package and remove all packaging materials.
Check the product to ensure that there is no visible damage. If damage is found, please

inform the carrier immediately.
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1. Safety Precautions

1.1 Safety statement

1) This chapter explains the safety matters that need to be paid attention to when
using this product. Before using this product, please read the instruction manual and
correctly understand the relevant information of safety precautions. Failure to comply
with the agreed items in safety matters may lead to death, serious injury or equipment
damage.

2) The words “Danger”, “Warning” and “Caution” in the manual do not represent
all safety matters that should be observed, but only serve as supplements to all safety
precautions.

3) This manual should be used in an environment that meets the requirements of
design specifications, otherwise it may cause failure, and abnormal function or partial
damage caused by non-compliance with relevant regulations is not within the product
quality assurance scope.

4) Our company will not bear any legal responsibility for personal safety accidents
and property losses caused by non-compliance with the contents of this manual and

illegal operation of products.

1.2 Definition of security level

ADa"gimeans that if you don't follow the fixed principles, it will lead to death or
serious physical injury.

&"mj means that if you don't follow the fixed principles, it may lead to death or
serious physical injury.

Aicami" means that if you don't follow the fixed principles, it may lead to minor

physical injury or equipment damage.

1.3 Safety precautions
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1) In the illustrations in this manual, sometimes the product is in the state of
removing the cover or safety cover in order to show the details of the product. When
using, please be sure to install the cover or protective cover according to the
requirements, and operate according to the fixed principles.

2) The pictures shown in this manual are only sample pictures, which may be
slightly different from the products you ordered. The products actually ordered shall

prevail.

Table 1-1

Unpacking acceptance

&Warning

® When unpacking, if the product and accessories are found to be damaged, rusted
or have traces of use, please do not install it!

® When unpacking, if water is found inside the product, parts are missing or
damaged, please do not install it!

® Please check the packing list carefully. If the packing list does not match the
product name, please do not install it!

A Caution

® Before unpacking, please check whether the outer packaging of the equipment
is intact, and whether there is damage, soaking, deformation.

® Please open the package according to the hierarchical order, and it is forbidden
to knock violently!

® Before unpacking, please check whether the surface of the equipment and
accessories are damaged.

® After unpacking, please check the packing list and check whether the quantity
and information of equipment and accessories are complete.

Storage and transportation

&Warning

® Please use professional lifting equipment, and carry large or heavy products by
qualified professionals. Otherwise, there is a risk of injury or product damage!

® Before lifting the product vertically, please ensure that the product
components such as the front cover and terminal block have been firmly fixed
with screws, otherwise the parts will fall off, which may lead to personal injury

or product damage!

® When the product is lifted by lifting equipment, no one is allowed to stand or

stay under the product!
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® When lifting the product with wire rope, please lift it smoothly and evenly, so
as to avoid the product from vibration and shock. Don't flip the product, and
don’t let it hang for a long time, otherwise there will be a risk of personal injury
or product damage!

& Caution

® Please handle the product with care, and always pay attention to the objects

under your feet to prevent tripping or falling, otherwise there is a risk of injury
or product damage!

® When carrying the product by hand, please hold the product shell firmly to
avoid the product parts falling off, otherwise there is a risk of injury!

® Please store and transport in strict accordance with the storage and
transportation conditions required by the product, otherwise there is a risk of
product damage!

® Avoid storing and transporting products in places such as splashing rain, direct
sunlight, strong electric field, strong magnetic field and strong vibration.

® Avoid storing the product for more than 3 months. If the storage time is too
long, please carry out strict protection and necessary inspection.

® Please pack the products strictly before vehicle transportation, and a closed
box must be used for long-distance transportation!

® [tisstrictly forbidden to transport this product together with equipment or
articles that may affect or damage this product!

Installation

& Danger

® Only professionals who have been trained in electrical equipment and have
electrical knowledge can operate this equipment. Operation by
non-professionals is strictly prohibited!

&Warning

® Please read the instruction manual and safety precautions carefully before

installation!

® Please do not install this product in places with strong electric field or strong
electromagnetic interference!

® Before installation, please ensure that the mechanical strength of the
installation location is enough to support the weight of the equipment,
otherwise it will lead to mechanical danger!

® Please don't wear loose clothes or accessories during installation, otherwise
there may be the risk of electric shock!

® When installing the product in a closed environment (such as a cabinet), please
use a cooling device (such as a cooling fan or a cooling air conditioner) to fully
cool it to meet the requirements of the installation environment, otherwise it
may lead to overheating or fire!

® No modification of this product is allowed!
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Installation

® Do not twist the fixing bolts of product parts and components and the bolts
marked in red!

® When this product is installed in a cabinet or terminal equipment, the cabinet
or terminal equipment should be equipped with corresponding protective
devices such as fire-proof enclosure, electrical protective enclosure and
mechanical protective enclosure, and the protection class should meet the
requirements of relevant IEC standards and local laws and regulations.

® When it is necessary to install transformers and other equipment with strong
electromagnetic interference, please install shielding devices to avoid
misoperation of this product!

® Please install the product on metal and other flame-retardant objects, and do
not let flammable materials touch or attach to the product, otherwise there
will be a risk of fire!

A Caution

® When installing, please cover the top of the product with cloth or paper to

prevent foreign objects such as metal chips, oil and water from entering the
product during drilling, thus causing product failure. After the operation,
please remove the cover to prevent the cover from blocking the ventilation
hole, affecting the heat dissipation and causing the product to generate
abnormal heat.

® When a machine running at a constant speed runs at a variable speed,
resonance may occur. At this time, installing anti-vibration rubber under the
motor base or using vibration suppression function can effectively weaken
resonance.

Wiring

& Danger

® Non-professionals are forbidden to install, wire, maintain, check the
equipment, or replace parts of equipment!

® Please cut off the power supply of all equipment before wiring. After the
power supply is cut off, there is residual voltage in the internal capacitor of the
equipment. Please wait at least the time specified in the product warning label
before wiring and other operations. Measure the DC voltage of the main
circuit, and ensure it is below the safe voltage, otherwise there will be danger
of electric shock!

® Please connect the wires, remove the product cover or touch the circuit board
when the power supply is cut off, otherwise there will be danger of electric
shock!

® Please ensure that the equipment and products are well grounded, otherwise
there will be danger of electric shock!

&Warning

® |[tis forbidden to connect the input power supply to the output end of
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equipment or products, otherwise it will cause equipment damage and even
fire.

® When the driving equipment is connected to the motor, please ensure that the
sequence of the product and the motor terminal is accurate and consistent, so
as to avoid the reverse rotation of the motor.

® The cable used in wiring must meet the requirements of corresponding wire
diameter and shielding, and the shielding layer of the cable needs to be reliably
grounded at one end.

® Please tighten the terminal screws according to the tightening torque specified
in the manual. Inadequate or excessive tightening torque may cause

overheating, damage and fire.

® After wiring, please ensure that all cables are wired correctly, and there are no
dropped screws, washers or exposed cables inside the product, otherwise
there may be electric shock danger or damage to the product.

A Caution

® Please follow the steps specified in ESD measures, and wear an electrostatic

bracelet for wiring and other operations to avoid damaging the internal circuits
of equipment or products.
® When wiring the control loop, please connect the shielding layer to the

grounding terminal of the product by using the shielded twisted pair cable,
otherwise the product will act abnormally.

Powering on

® Before powering on, please ensure that the product is installed, the wiring is
firm, and the motor is allowed to restart!

® Before powering on, please ensure that the power supply meets the product
requirements to avoid product damage or fire!

® |[tis forbidden to open the product cabinet door or product protective cover,
touch any terminal of the product, or remove any device or parts of the
product when it is energized, otherwise there is a danger of electric shock!

&Warning

® After the wiring operation and parameter setting are completed, please carry

out a trial run of the machine to confirm that the machine can run safely,
otherwise personal injury or equipment damage may be caused.

® Please ensure that the rated voltage of the product is consistent with the
power supply voltage before powering on. If the power supply voltage is not
used properly,, there will be a fire hazard.

® Please ensure that there are no people around the products, motors and
machinery before powering on, otherwise personal injury or death may be
caused.

Running
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& Danger

® Non-professionals are strictly forbidden from running the product, otherwise it
will lead to personal injury or death!

® |[tis forbidden to touch any terminal of the equipment and remove any device
or parts of the equipment and products during operation, otherwise there is a
danger of electric shock!

&Warning

® Do not touch the device housing, fan or resistor to test the temperature,

otherwise it may cause burns!

® During operation, avoid other articles or metal objects falling into the
equipment, otherwise it may lead to fire or product damage!

Maintenance

& Danger

® Non-professionals are forbidden to install, wire, maintain, check the
equipment, or replace parts of equipment!

® |[tis forbidden to carry out equipment maintenance under the power-on state,
otherwise there is a danger of electric shock!

® After cutting off the power supply of all equipment, please wait at least the
time specified in the warning label on the product before checking,
maintaining and other operations on the equipment.

&Warning

® Please maintain the equipment according to the product warranty agreement.

® In case of fuse blowing, circuit breaker tripping or earth leakage circuit breaker
(ELCB) tripping, please wait at least the time specified in the warning label on
the product before turning on the power supply or operating the machine,
otherwise it may cause casualties and equipment damage.

® When the equipment breaks down or is damaged, professionals are required to
troubleshoot and repair the equipment and products according to the
maintenance instructions, and keep maintenance records.

® Please follow the instructions for replacing the easily damaged parts of the
product.

® Please do not continue to use the damaged machine, otherwise it may cause
casualties or damage to the product to a greater extent.

® After replacing the device, be sure to check the device wiring and set
parameters again.

Scrapping

&Waming

® Please scrap the equipment and products according to the relevant national
regulations and standards, so as to avoid property losses or casualties!

® Please recycle the equipment and products according to the industrial waste
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treatment standards to avoid environmental pollution.
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2. Introduction
2.1 SC302 Overview
2.1.1 Product overview

The SC302 motion controller from SERVOTRONIX provides users with intelligent
automation solutions. SC302 adopts IEC61131-3 programming language system and
supports PLCopen programming language. SC302 uses expandable structure and supports 16
local ET series 10 modules through the internal bus protocol; besides, other devices can be
connected through various industrial field buses such as EtherCAT and CANopen. This
product can realize high-performance motion control function through EtherCAT bus and
provides single-axial acceleration and deceleration control function, electronic gear function
and electronic cam function. It also supports CAN, RS485, RS232, Ethernet, USB and other
communication functions. SC302 supports up to 32 axes of motion through bus expansion. It
is a flexible product which can meet the diverse application needs of users. SC302 supports
at most 12 digital inputs (8 high-speed DI inputs and 4 low-speed Dl inputs) and 8 high-speed

DO outputs, and supports the maximum frequency of 200KHz.

Figure 2-1 Side View of SC302 Motion Controller + ET Series |10 Module
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Figure 2-2 Front View of SC302 Motion Controller + ET Series 10 Module

2.1.2 Controller features

1) A variety of motion control, such as point-to-point motion, gear, linear interpolation,
electronic cam;

2) Support up to 10000+ |/Os;

3) Adequate program capacity and data storage area;

4) Fast instruction execution;

5) Support more high-end field buses (EtherCAT, CANopen, EtherNet, OPC-UA);

6) Reliable and easy-to-use software, meeting the needs of different users;

7) Support online debugging mode;

8) Support online editing mode.

2.1.3 Software functional characteristics

Table 2-1 SC302 Software Functional Characteristics

. Number
Size of . . .
of Function registration
power .
Product model DI DO . motion level
failure data
control
storage )
axis
) Softmotion+
SC-E08-302-0103 12 inputs | 8 outputs 1MB 2msl6
MulCore
) Softmotion+WebVisu+
SC-E08-302-0104 12 inputs | 8 outputs 1MB 2msl6
MulCore
. CNC+Robotics
SC-E08-302-0105 12 inputs | 8 outputs 1MB 2msl6
+MulCore
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Note: All models of bus EtherCAT, CANOpen, and OPCUA are supported.

2.2 CODESYS Overview

2.2.1 Introduction of CODESYS

CODESYS stands for controller development system. It is a development environment
for programming controller applications developed by 3S Company. The version currently
used by our company is CODESYS V3.5 SP17 Patch4 platform, which provides a complete set
of configuration, programming, debugging and monitoring environment for programming
controllers. It also can deal with the powerful IEC language.

CODESYS provides the following configuration functions:

1) I/0 module configuration;

2) EtherCAT bus configuration;

3) CANopen bus configuration;

4) OPC-UA configuration.

It supports functions such as program writing, downloading, and debugging, providing
the following conveniences for programmers.

e Standardized programming (in line with IEC 61131-3 standard)

Supporting a variety of programming languages: Structured Text (ST), Ladder Diagram
(LD), Sequential Function Chart (SFC), and the IEC 61131-3 programming language,
Continuous Function Chart (CFC).

o Flexible function block library

Comprehensive function block library, supporting user-defined libraries.

e Offline simulation function

No need to connect PLC hardware to complete program debugging and simulation.

e Intelligent debugging and error checking

Pre-compile and compile to check for errors; quickly locate programming errors;
diagnose and record.

e Sampling tracking

Establishment of timing diagram of process variables.

10
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2.2.2 Connecting CODESYS to hardware

Programming devices can use CODESYS software to write user programs via Ethernet
(which can go through hubs, switches, etc.). Download the program to PLC, then monitor the

program and control PLC.

Ethernet cable

Figure 2-3 Controller and PC Connected via Network Cable

When downloading CODESYS application using PORT2 EtherNet port, please modify the
IP of the computer network port, which must be located in the same network segment as
the controller IP. For example, the default IP address of controller PORT2 is 192.168.0.1; the
subnet mask is 255.255.255.0, and the IP of PC needs to be changed to 192.168.0.XX (XX

cannot be 1, i.e. it cannot be the IP address of the controller).

11



2. Introduction ° SERVQT\RQ.N.IX
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Figure 2-4 Network Setting for PC Connected to Controller

Alternatively, you can also connect through other network ports, as long as it is the
same network segment as the IP address of the connected network port. Open CODESYS IDE
and install the device description XML file of the controller (get it from SERVOTRONIX sales

staff), then you can scan the controller and download the application program.

12
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Figure 2-5 CODESYS Online Scanning Controller

2.2.3 Software Acquisition and Installation

CODESYS software is a free software, which can be installed by downloading CODESYS
V3.55P17 Patch 4 from CODESYS official website. CODESYS official
website:https://store.codesys.com/codesys.html#product.attributes.wrapper; or you can
contact the sales staff of Midea SERVOTRONIX to obtain it.

The desktop PC or laptop PC on which the software is installed requires the following:

<> Window10 operating system, 64bit operating system is recommended;

<> Memory: at least 8GB;

<> Space: at least 20G of free hard disk space;

< It is suggested that the CPU frequency of computer should be above 2 GHz,

otherwise it will affect the running speed;

< It is suggested that the firewall function of Windows be turned off.

2.2.4 Installation steps

Preparation before installation:

13
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When installing CODESYS for the first time, please check the free space on the
computer hard disk, and ensure that the target disk to be installed has more than 20 GB of
free space, and then you can install directly. If you are upgrading and installing CODESYS,
please back up your existing working files, and then uninstall the old version of CODESYS,
and restart your computer before starting to install the new version of the software.

Installation:

During installation, it is recommended to connect the computer to the Internet. Click
the installation package with administrator privileges, select the installation directory, and

then click Next until the end.

14
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3. Introduction to Hardware Parameters

3.1 Hardware Parameter Specification

3.1.1 Hardware interface overview

@
> : T T—®
—_— - g @
Ci15 ) ® ‘—:.; e - @
__J = | oL C10)
@ P b .
Us+ rﬂ N
: ol s bl
N f

y
@
@

Figure 3-1 SC302 Controller Hardware Interface

Table 3-1 SC302 Hardware Interface Descriptions

No.

Name Function

15
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No. Name Function

1 SD card interface Users can insert the SD card by themselves and store the CODESYS application

when the SD is inserted.

(Note: The factory default does not come with an SD card)
2 Dip switch Control the start and stop of CODESYS application
3 RESET button Reset the default IP/delete CODESYS application
Running indicator light RUN
Error indicator light ERR
Extension IO module indicator light LINK
EtherCAT bus indicator light FB

4 System indicator light RS485 indicator light

Power indicator Us

CANopen indicator light CAN

RS232 indicator light
5 10 indicator light 10 indicator light
6 USB port Plugable U disk, USB to serial port module
7 DI Dl interface
8 RS485 interface RS485 interface, supporting ModbusRTU protocol and free protocol
9 CAN interface CANopen protocol
10 DO DO interface
11 10 power supply 10 24V power supply
12 RS232 interface RS232 interface, supporting ModbusRTU protocol and free protocol
13 CPU module 24V DC voltage input

24V DC power
interface
14 EtherCAT EtherCAT protocol
15 PORT2 EtherNET Standard Ethernet function/Modbus-TCP protocol /OPC-UA/User program
download and debugging (IPv4 only).

16 PORT1 EtherNET Modbus-TCP protocol/User program download and debugging (IPv4 only).

3.1.2 Application environment specifications

Table 3-2 Application Environment Specifications

Parameter type Operating Transportation Storage environment
environment environment
Environmental IE33 IE33 IE33
Class
Temperature -20-55°C -40-85°C -40-85°C
Humidity 10-95%, no condensation

16
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Environmental Frequenc 5-150Hz
parameters y
(IEC60721-3) | Vib | Displace | 3.5mm (direct
rat ment installation) (< 2M2 1M2
ion 9Hz)
Accelerat 1g (direct
ion installation) (>
9Hz)
Direction 3 axial
directions
Impact 15g,11 ms,
(collision) half sine wave,
3 axial
directions
Altitude/Pressu 0-2000m 0-3000m (>70kPa)
re

3.1.3 Software performance index specifications

Table 3-3 SC302 Basic Specifications

Iltem Rule description
Programming IEC 61131-3 programming language (LD, FBD, IL, ST, SFC, CFC)
method
Program execution Compilation
mode
Power down holding 1M Bytes
data capacity
SD card storage 8G for general SD card (default factory without SD)
capacity
Storage characteristics
Compon Name Number Default | Attribute | Description
ents s can be
changed

Components and | Input relay 64K Not No X: 1 bit
features Words save B: 8-bit
Q Output relay 64K Not No W: 16-bit

Words save D: 32-bit

L: 64-bit

M Auxiliary 240K Save Yes
relay Words
SM Special 10000 Save Special Special
marking bits use marking

17
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SD

10000
Words

Special

register

Save

Special

Special

use register

Program power
down mode

EMMC holding (if power down occurs when the power-on time is less than 30s,

the power down holding will not be performed.)

3.1.4 External dimensions

105

112.3

110

3.2 Hardware interface details

3.2.1 Digital input

Figure 3-2 SC302 External Dimensions

Table 3-4 Basic Specifications

Item

Specifications

Input connection

12-point terminal

Input current (typical)

4.22mA

method
Input type Digital input
Input mode NPN or PNP, choose the configuration through COM
Input channel 8 high speed 4 low speed
Maximum input
200kHz —
frequency
Input voltage level 24V DC (up to 28.8V)
5.3mA

18
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ON voltage >15V DC >15V DC
OFF voltage <5VDC <5V DC
Port filter time Software configurable 10ms
Input impedance — 4.3K ohms
Input signal form Support NPN and PNP input Support NPN and PNP input
Isolation mode Optocoupler isolation Optocoupler isolation
. When the input is in the driving state, When the input is in the driving
Input display . . N . - .
the input indicator light is on state, the input indicator light is on

PNP type input connection NPN type input connection

Signal input device

% -
!
¥
’_7_‘
Logic proc:ssm;z lithium circuit
Signal input device
|
-

Logic processing lithium circuit

|
|
| —1_
s —_ P [ﬁ A =
e @, LW i
roov- wP-L M Wl
1} (=]
i
com ! oM
, |
L o o o L

Figure 3-3 Wiring

3.2.2 Digital output

Table 3-5 Basic Specifications

ltem Specifications
Output channel 8
Output connection method 8-point terminal
Output type Transistor NPN output
Output mode NPN type
Maximum output frequency 200kHz
Voltage 24V DC (-15% ~ +20%)
Output voltage level 24V DC (-15% ~ +20%)
Maximum output current 500mA
Maximum leakage current at OFF Under 100uA

19
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Item Specifications
ON->OFF response time 1 us (hardware response time)
OFF->ON response time 2 us (hardware response time)
Resistance load 0.5A/ point
Maximum load Inductive load 7.2W/point
Lamp load 5W/point
Isolation mode Digital isolation
Output display When outputting, the input indicator light is on
Preventing short-circuit output Restore short circuit protection
Compatibility Compatible with low speed DO

JET Sty

Output drive circuit
r&
-
&
=

w | Load +_| 24v
| = | o

Figure 3-4 Wiring

3.2.3 CAN

Table 3-6 CAN Support Protocol

NetWork 0
Baud rate 100/125/250/500/800/1000Kbps
Supported protocols CANopen Master or free protocol

Table 3-7 CAN Interface Definition

CAN interface pin definition

Pin Signal name Function
CANH CANH CAN_H
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CANL

CANL

CAN_L

CGND

CGND

Grounded

Internal circuit: 120Q terminal resistance

CAN bus connection topology is as follows. For CAN bus, it is recommended to use

shielded twisted pair cable, and two 120Q terminal matching resistors are connected at both

ends of the bus to prevent signal reflection. The shielding layer generally uses single-point

grounding. When fixing cables, don’t tie them together with AC power lines and high-voltage

cables, so as to avoid interference of communication signals.

24V power supply

——
\

|
| Terminal resistance

wer sl | CANBus | /
el o \_J T \
= GANL [
1200 \_/ \__/ LV / / AY A b VO Y M0_
o —— v — 77\ / ] 77
Terminal resistance | \ Vo o\ V V / V
+ | +
= | (24v cant @ canL canp ) | | (CANH CANL CaND @ =
Dip switch
Set terminal resistance . . LA Set terminal .
by matching 1 or 2 on Dip switch resistance by this
the resistor dip switch switch when it is
through at the; network
communication. terminal
bl | Slave 1 Slave N J

Figure 3-5 CAN Wiring

The relationship between CANopen transmission rate and transmission distance is

shown in the following table:

Table 3-8 Relationship between CAN Baud Rate and Distance

Baud rate (bit/s)

Maximum length of bus (m)

1M 30
500k 80
250k 150
125k 300

50k 1000

3.2.4 RS485

Table 3-9 RS485 Support Protocol
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Program port comM4
Baud rate 9600-115200
Data bit 8
Check bit None
Stop bit 1
Supported protocols Free protocol, Modbus RTU Slave, Modbus
RTU Master
Table 3-10 RS485 Interface Definitions
RS485 interface pin definition
- Pin Signal name Function
RS485+ A RS485 differential to
positive signal
RS485- B RS485 differential to
negative signal
GND GND Power ground

Internal circuit: 120Q terminal resistance

RS485 bus connection topology is as follows. For RS485 bus, it is recommended to use

shielded twisted pair cable, and two 120Q terminal matching resistors are connected at both

ends of the bus to prevent signal reflection. The shielding layer generally uses single-point

grounding.
RS485 2.4 ‘_{ i/
ef:\f\ e W e v el e T
[ == A ] ) i el o

SC302

Wil T kil
mismaE

MEEN

Figure 3-6 RS485 Communication Connection Diagram

® Multi-node connection

® When there are many nodes, the 485 bus must be daisy-chained connection. When

branch line connection is needed, the branch length from bus to node should be as
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short as possible, and it is recommended not to exceed 3m. Put an end to star

connection. The common bus structure is shown below:

Recommended j
RS485 bus
Slave /\m
Slave Slave Slave
M iﬁ LA L o

Master 1 2 ‘ ‘ - 3 ‘ e N

Figure 3-7 Daisy Chain Connection Structure

Recommended ] l l RS485 bus

|
| | T Slave Slave Slave T Slave

IMasterI 1 | 5 ‘ | 3 ‘ b N

Figure 3-8 When branch line connection is used, the branch line is recommended not to exceed

3m
Prohibited l:®
|
Slave Slave

[ ] 4]
N

Slave Master
[ 2] L [ 5 |
/
Slave Slave

3] L ° |
Figure 3-9 Incorrect Star Connection

® Terminal wiring

(1) Nodes with CGND wiring point at the port

Check whether the field 485 bus contains three cables connected with 485+, 485- and
CGND terminals, and ensure that the terminals are not connected backwards or wrongly.

When a shielded cable is used, it is especially important to note that the shielding layer
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must also be connected to the CGND terminal. In any node or midway position, the
shielding layer is forbidden to be connected to any other place (including the field
casing and equipment grounding terminal, etc.) except the CGND of the node. Due to
the attenuation of cables, it is recommended to use AGW?26 or thicker cables for cables
with connection length greater than 3m, and it is recommended to use twisted pair

cables for 485+ and 485- connection cables at any time.

485+

485 5 | 485

Shielded twisted pair

cable

OpON oo b

9PON

Multi-core unshielded

: CGND twisted pair cable : CGND

Figure 3-10 RS485 Communication Cable Terminal Wiring Diagram

Recommended wiring cable 1: Multi-core cable with twisted pair cables, in which
one pair of twisted pair cables is used as the connecting wire of 485+ and 485-, and the
other redundant cables are twisted together as the connecting wire of CGND.

Recommended wiring cable 2: Twisted pair cables with shielding layer. The twisted
pair cables are used as the connecting wire of 485+ and 485-, and the shielding layer is
used as the connecting wire of CGND. In the case of using shielded cables as connecting
cables, it is especially important to note that the shielding layer can only be connected

to CGND, but not to the site earth.

3.3.5 RS232
Table 3-23 RS232 Support Protocol
Port COMS5
Baud rate 9600-115200
Data bit 8
I_ RX Check bit None
Stop bit 1
RS232 X
| I_ Supported protocols Free protocol, Modbus RTU Slave, Modbus
GND
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RTU Master
Table 3-24 RS232 Interface Definitions
RS232 interface pin definition
I_ RX Pin Signal name Function
RX RX Receiving data
2 X
RSZIB_ TX TX Sending data
GND GND GND Power ground
3.2.6 24V DC Power Supply
Table 3-11 24V DC Interface Definition
DC24YV interface pin definition
Pin Signal name Function
Us+ 24 DC positive Power supply positive
Us- 24 DC negative Power supply negative
PE GND Grounded
3.2.7 USB
Table 3-12 USB Interface Definition
USB2.0 interface pin definition
Pin Signal name Function
1 VCC Power supply
2 DATA- USB 2.0 differential data
3 DATA+ signal
4 GND Power ground

SC302 provides 2 USB ports, both of which support plug-and-play and hot swapping

functions; both df them conform to USB 2.0 standard and USB EHCI, Rev.2 standard.

The USB interface supports the following functions:

(1) Insert the USB disk (only supports NTFS/FAT32 format)

When the U disk is inserted, the system will automatically mount the U disk to the
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/udisk directory.

(2) Insert USB to serial port module

When the USB is converted to a serial port module, it will be automatically mapped

to the COM®6 and COM7 ports. The first inserted module port is COM6 and the

second inserted module port is COM7.

3.2.8 EtherCAT
Table 3-13 EtherCAT Network Port Definition
Network Default IP Supported protocols LED
card
name
eth2 192.168.39.220 TCP, UDP, OPC UA Connecting: yellow light is on.
Server, WebVisu Server, Data communication: The yellow light
Modbus TCP Slave, flashes.
EtherCAT MByte: Green light is on
Gigabit: Red light is on
Table 3-14 Specific EtherCAT Performance Index
ltem Description

Communication protocol

EtherCAT protocol

Supporting service

CoE (PDO/SDO)

Minimum synchronization period

2000us (16 axes)

Synchronization mode

Servo adopts distributed clock (DC); input and output
synchronization for IO

Physical layer

1000BASE-TX

Baud rate

1000Mbit/s

Duplex mode

Full duplex

Topological mode

Ring topology

Transmission medium

Network cable

Transmission distance

Less than 100M between bright nodes

Number of slave stations

65535

EtherCAT frame length

44 bytes - 1498 bytes

Process data

A single Ethernet frame has a maximum of 1486 bytes.

stations

Synchronization jitter of two slave

<lus

Refresh time

About 30us for 1000 switches input and output (100us for
about 32 servos)
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® Wirings
How to make network cable

Network port connector - crystal head- 8P8C-3 fork type Network port connector - crystal head- 8P8C-3 fork type

26AWG Cat 5e shielded twisted pair cable l
1 [ | 1
8009
> /‘ ” /‘.

Figure 3-11 Requirements for Making EtherCat Network Cable

Table 3-15 Signal Lead Distribution

Pin Signal Signal direction Signal description
1 TD+ Output Data transmitting+
2 TD- Output Data transmitting-
3 RD+ Input Data receiving+
4 - -- No use
5 -- -- No use
6 RD- Input Data receiving-
7 -- -- No use
8 -- -- No use

® Length requirements

According to FastEthernet technology, when using EtherCAT bus, the length of cables

between devices should not exceed 100 meters, which will attenuate signals and affect

normal communication.

® Technical requirements

100% conductivity test; there is no short circuit, open circuit, dislocation and poor

contact. The cable length is within the allowable tolerance range.

EtherCAT bus uses cables with shielding layer for network data transmission, and the

specific specifications are shown in the following table:

Table 3-16 Specifications

Item

Specification
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Cable type Elastic crossover cable, S-FTP, Cat 5e
Standards EIA/TIA568A, EN50173, ISO/IEC11801
EIA/TI Abulletin TSB, EIA/TIA SB40-A&TSB36
Cable section AWG26

Cable type Twisted pair cables

Pairs 4

3.29SD

Table 3-17 SD Interface

Use Use Operation description Remarks

Description
1. Users can insert the SD card by themselves and The factory default
SD storage store the CODESYS application when the SD is does not come
1 inserted. with an SD card;
3.2.10 RESET

Table 3-18 RESET Interface

Use Use Operation description Remarks
Descriptio
n

When the linux system starts normally (the system will start
completely for about 20s), short press the RESET key for 5s
1 Restore | to restore the IP address. Procedures: Under normal Check the factory
default IP | operation, short press the RESET key for 5s, and the red light default IP
1Hz of RUN flashes 5 times; then release the RESET key and
the default IP address of the controller will be restored. It
will take effect after power-on again.

Note: Pay attention to avoid the RESET key jitter or
unexpected power-off operation during operation.

When the CODESYS starts normally, long press RESET key for
Normal | about 10s to delete the CODESYS application. Procedures: | If the application
deletion | Under normal operation, long press the RESET key for about | causes the

2 program | 10s and the red light 0.5Hz of RUN flashes 5 times; then | runtime to crash,
release the RESET key and the CODESYS application in the | this function may
controller will be deleted. fail.

Note: Pay attention to avoid the RESET key jitter or
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Use Use Operation description Remarks
Descriptio
n

unexpected power-off operation during operation.

Before CODESYS starts normally, long press the RESET key If you encounter
Force until the green light of RUN flashes, and the CODESYS a serious
deletion | application will be deleted. Procedures: After the controller CODESYS
3 program | is powered on for about 5s, long press the RESET key until program error

the red light 0.5Hz of RUN flashes 5 times; then release the and the runtime
RESET key and the CODESYS application in the controller will | crashes, try this
be deleted. method.

Note: Pay attention to avoid the RESET key jitter or
unexpected power-off operation during operation.

Note: Press and hold the RESET key for a long time until the timing begins If you release,
repeat the operation.

3.2.11 RUN/STOP

Table 3-19 RUN/STOP Interface

Direction Use Remarks
Equivalent to the STOP function in CODESYS
STOP (down) CODESYS stopping | IDE; if the hardware has been in Stop, you

can also click Start to start running under IDE
online mode.

Equivalent to the Run function in CODESYS
RUN (up) CODESYS running | IDE; if the hardware has been in RUN, you
can also click Stop to stop running under IDE
online mode, or debug in separate step

Note: If you turn the RUN/STOP switch for one or more times and then log in to the
CODESYS to change the application download, the CODESYS IDE Start/Stop key shall prevail.

Note: If you log in to the CODESYS online and click Start in the IDE, it is still in the STOP state,
please check whether the hardware dip switch is in the STOP state.

3.2.12 LED status indicator light

Table 3-20 LED Status Indicator Light
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Indicator | Colour Status Function Remarks
light
name

(1) When the PLC stops, the red light of RUN is

Norma normally on
lly on (2) Normally on when the data is saved during power
Red down
RUN (3) During system startup (hardware default control)
(2-color Flash 5 (1) When the system is started normally, short press
light) times | Reset for about 5s and the light will flash for 5 times at
at 1Hz 1Hz; then release the key and the default IP will be
restored
Flash 5 (1) When the system is started normally, long press

times Reset for about 10s and the light will flash for 5 times
at at 0.5Hz; then release the key and the CODESYS project
0.5Hz will be deleted
OFF PLC is running normally

Normal operation of PLC (normal operation of

Norma CODESYS application); green light is normally on
lly on During system startup (hardware default control)
Green
1Hz There is no CODESYS application; PLC is not running,
Flashin and the RUN green light flashes at 1Hz
g
OFF Linux system is not running or CODESYS starts
abnormally; light off
Norma Local extension 10 module works normally, and the
LINK Green lly on green light is normally on.
OFF Local extension 10 module is abnormal; light off
Norma | When the 485Tx/RX sends and receives data for normal
485 lly on communication, the green light is always on.
Green 1Hz 485 Tx or RX is abnormal
Flashin
g
OFF The 485Tx and RX have no data communication, and
the lights are off.
CAN Green Norma CAN is running normally, and the green light is
lly on normally on.
OFF CAN runs abnormally; light off
ERR Red Norma PLC CODESYS fault; PLC stops running; normally on
lly on
OFF PLC is running normally, no fault, light off
Norma EtherCAT bus indicator light: Normal - normally on
FB Green lly on
1Hz Ethercat bus indicator light: abnormal - -1Hz flashing
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Indicator | Colour Status Function Remarks
light
name
Flashin (such as unplug the network cable)
g
Us Green CPU module power indicator light
Norma | When the 232Tx/RX sends and receives data for normal
232 lly on communication, the green light is always on.
Green 1Hz 232 Tx or RX is abnormal
Flashin
g
OFF The 232Tx and RX have no data communication, and

the lights are off.

3.2.13 PORT1 EtherNET

Table 3-21 Ethernet Port

Network Default IP Supported protocols LED
card
name
ethl 90.0.0.1 TCP, UDP, Modbus TCP Connecting: yellow light is on.
Subnet mask: Slave Data communication: Green light flashes
255.255.255.0

Note: When downloading an application project as CODESYS, the downloading speed may be
slow due to the large CODESYS application project. It is recommended to use PORT 2
EtherNET for CODESYS program download.

3.2.14 PORT2 EtherNET

Table 3-22 Ethernet Port

Network Default IP Supported protocols LED
card name
ethO 192.168.0.1 TCP, UDP, OPC UA Server, WebVisu Connecting: yellow light is on.
Server, Modbus TCP Slave Data communication: The

yellow light flashes.
MByte: Green light is on
Gigabit: Red light is on
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Note: This network port is recommended to be used as the download and debugging port
for CODESYS application.

3.2.15 RTC Clock

Hardware supports RTC power down saving, and the service life of button cell is 3
years. If it needs to be replaced, please change the battery by yourself. Pull out the left

shell of the controller and pull out the battery for replacement, as shown below.

Figure 3-11 Installation Position of Button Cell

3.2.16 Power down holding function

Hardware supports accidental power down data holding, with a maximum data
volume of 1 MBytes, without external UPS power supply. Power-on is less than 30S. Due

to insufficient charging time, saving data after power-off may fail.
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4. Configuring EtherCAT Servo

4.1 Description of Installing SC302 Equipment

SC302 controller description file:

Servotronix SC302 ARM SM WV dynamic V1.0.1.devdesc.xml

1
xﬁmmlﬁaﬁmm@ﬁ?\mm
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fly =6
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= ) Application 8 3 -
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4.2 Adding EtherCAT Master softmotion

Right-click and select Device in the device tree; select Add Device, select EtherCAT

Master softmotion, and select Add Device.
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Device (Servoh'@ SC302 1 BEt;H | mes
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Figure 4-1 Adding EtherCAT Master Softmotion (1)
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Figure 4-2 Adding EtherCAT Master Softmotion (2)

4.3. Configuring EtherCAT Master

Double-click EtherCAT_Master_Softmotion in the device tree; in the general options,

select Select Network by Name, and fill in eth2 for the network name. eth2 is the EtherCAT
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network port for connecting EtherCAT devices. Set the EtherCAT bus cycle. Bus cycle: SC302
controller supports various scanning cycles. Users can choose the appropriate bus cycle

according to the number of connected slaves.

| & (1) BB M EtherCAT

iz oy EtherCAT NIC Settings

overvicn B it (Mac) FF-FFFF-FF-FF-FF Mg L
Bt (MAC) 00-E0-4C-68-00-12 g

B 3
R 2 [et2 =

EtherCATI/ORRS O HMACIHERIES ® sEtriaERE ()

EtherCATIECTHS: STt IR

s e 2000 @ < s LI LR LWR/LRD

=§ e = « O & estue

=] Ol R EnLEm BehERM5
SEEO 1 T

Figure 4-3 Configuring EtherCAT Network Port

4.4 Scanning devices

Before scanning devices, you need to log in the software first, then right click EtherCAT

Master Softmotion in the device tree, and select Scan:

37



° SERVOTRONIX

lways in motion

4. Configuring EtherCAT Servo

L L e et [ Sttt N _indalieiideltalidelntastedeintasintetehastniebedetehel it atelet el bbbt e o u

) Device GEIEA (Servovonxscaoz ARy | 2P . BRI EtherCAT. —
1 "{ﬂ ;L;ﬂ T P EtherCAT NIC Seftings
i) srEs Creaniome B (mac) FF-FF FFFF-FFFF I gk
8] Puc_PRG (PRG) o ik (Mac) O0HED-4C-66-00-12 T -
T® fgm:hcrr Task (ECT - s =
- - 89 | EthercaTyoRRM EMACH s &2t iER
= €3 MasiTask QEC Tosk) EMACR TS EER N
&) e e B CATRCH 4 Hsteti 4 A
T Persstentiars . )
—= = LRV 3 LWR/LRD
& Heio Locatsia) 1} s B 20 o] I :T’-I*%;"ﬁ:’
£ ] |exhercaT_Master_SofiMotion | % o [k {3 = SR E'J:.imkl»ﬁv
% Softho SEOY 8
b ton General s Pool g PHEEO SN
: L0 AEFEn 1 2| e
. B sk ]
L
j =] »
(= -
RN b e Mo shaves in configuration: prepared for scan for devices
SHERSL o %
AR
LT
SR 5
B maeTe
e ekl o)
HOWEARDN..
. SEBTEICSY.. . .
g O X
HiErEE
HESH HEER SISt ~
¢~ EDHDE EIHIE 1
- BIHDE_1 EIHIE 24
- BDHIE_2? EDHIE 21
- BIHIE_3 EDHIE 20
- BDHIE_4 EDHIE 19
- BIHIE_5 EDHIE 16
- BDHIE_& EDHIE 17
- BIHIE_7 EDHIE 3
- BDHDE_& EDHIE 4
- EIHIE_& EDHIE g
- BDHIE_10  EIHIE G
- EIHIE_11  EDHDE 7
. EDHDE_1Z  EDHIE ] v
A ® OBrIEER
R . EnERERIE | ZH |

Figure 5-4 Automatic Scanning

In the pop-up interface, select all modules. Click Copy All Devices to Project, and the
corresponding modules will appear under therCAT MasterSoftmotion after adding

successfully.
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4.5 Adding 402 Axis

Right click the servo, then Add SoftMotion CiA402 Axis

Figure 4-5 Adding 402 Axis

4.6 Configuring axis parameters

= () EtherCAT_Master_SoftMotion (Eth;rCAli i ze
@V BDHDE (BDHDE) % =

4 BOHDE_1 (BDHDE] =2

4y BDHDE_2 (BDHDE e aas

~ —3 ‘ ) A

Ay BDHDE_4 (BDHDE] 2

4 BOHDE_S (BDHDE 4 :

4y BDHDE_6 (BDHDE Bis..

4 BOHDE_7 (BDHDE] =

% " ENE

A ‘9 o AT

g oo omn BN |

4 BOHDE_11 (BDHD] s

e 12 BOHD! BiNEE..

4 sorDE_13(oHD| ] RENE

A 14 (BOHOI B.e8|ue

4y BDHDE_15 (BOHD RFIORST

3 SoftMotion General Ax MCSVENERET...

SHIRETBICSV...
#NiSoftMotion CiA4025 @ ]I
7&NSoftMotionLight CiA402% g;

Configure the motor resolution according to the actual motor parameters, and

configure the reduction ratio according to the actual needs.
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Figure 5-6

® increments <=2 motor turns
O motor turns <=3 gear output turns
gear output turns <=2 units in application
T )
[SEuED
Hi :
=kl AEE it pecsid) ~

status word (in.wStatus\Word) 16%6041: 16200 '%IW2 UINT
actual position {diActPosition) 16#6064: 16500 "%%ID2 ‘DINT'

6C:16#00 '%ID3 ‘DINT'
'SLIWE' 'INT'
'2IB18"  SINT'

actual velodity (diactvelodity)

actual torque {wActTorque)
Modes of operation display (OF)
digital inputs {in.dwDigitallnputs)
Touch Probe Status

Touch Probe 1 rising edge
Touch Probe 1 falling edge
Touch Probe 2 rising edge

'SRIW12 UINT'
'%IDT ‘DINT

Touch Probe 2 falling edge
Following error (A632) 16#60F4: 1600 '2ID5' ‘DINT e
it

Configuring 402 Axis
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5. 10 Module

5.1 Input/output Introduction

The 10 hardware of the controller body comes with 8 high-speed inputs, 4
low-speed inputs, and 8 high-speed outputs. All I0s on the controller can be used as
ordinary 10. In high-speed input and output pulse control mode, it supports a maximum
pulse frequency of 200K.

In the figure, the green area is the high-speed input and output terminal, and the
blue area is the low-speed input terminal. IN1-1 and IN1-2 are phase AB input terminals;
OUT1-1 and OUT1-2 are phase AB output terminals.

y .

FT— 1  —

U HESET@ =N =llcl=lsl=]=l=]=]=]

© D O O0O0O0ooooD

RUN O 0O 00000000

O 0o 00000000

] STOP — —
PORT 1 EtherNet

PORT 2 Etheriet

|
EH
PORT 3 EtherCAT U
CGND
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Figure 5-1-1 Appearance Diagram of Main Body IO

® Main Body 10 channel definition

Table 5-1-2 Definition of Input Terminals on the Main Body

Definition INO terminal Definition IN1 terminal
High speed input INO-1 High speed input IN1.1
High speed input INO-2 High speed input IN1.2
High speed input INO.3 High speed input IN1.3
High speed input INO.4 High speed input IN1.4
Low speed input INO.5 Low speed input IN1.5
Low speed input INO.6 Low speed input IN1.6
Common terminal CoOM Common terminal COM

Reserved NC Reserved NC
24V UP+ ov UP-

Table 5-1-3 Definition of Output Terminals on the Main Body

Definition OUTO terminal Definition OUT1 terminal
High speed output ouT0.1 High speed output OuUT1.1
High speed output ouTO0.1 High speed output OUT1.2
High speed output 0ouTO0.3 High speed output OUT1.3
High speed output ouTo.4 High speed output OouT1.4

Reserved NC Reserved NC

Reserved NC Reserved NC

Reserved NC Reserved NC

Reserved NC Reserved NC

24V UP+ ov UP-

® High-speed input channel definition
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Table 5-1-4 High Speed Input Channel Definition
Model Counter | Counter | Counter | Counter | Counter | Counter | Counter | Counter
0 1 2 3 4 5 6 7
Single INO-1 INO-2 INO-3 INO-4 IN1-1 IN1-2 IN1-3 IN1-4
phase pulse pulse pulse pulse pulse pulse pulse pulse
counting
Pulse+dire INO-1 -- INO-3 -- IN1-1 -- IN1-3 --
ction pulse pulse pulse pulse _
INO-2 INO-4 IN1-2 IN1-4
direction direction direction direction
Phase AB INO-1 -- INO-3 - IN1-1 - IN1-3 --
counting phase A phase A phase A phase A
INO-2 INO-4 IN1-2 IN1-4
phase B phase B phase B phase B
Phase AB INO-1 -- INO-3 - IN1-1 - IN1-3 --
double phase A phase A phase A phase A
frequency INO-2 INO-4 IN1-2 IN1-4
phase B phase B phase B phase B
Phase AB INO.1 -- INO-3 - IN1-1 - IN1-3 --
quadruple | phase A phase A phase A phase A
frequency INO-2 INO-4 IN1-2 IN1-4
phase B phase B phase B phase B
CW/Ccw INO-1 - INO-3 -- IN1-1 -- IN1-3 -
CW cwW CW cw
INO-2 INO-4 IN1-2 IN1-4
ccw CCW ccw ccw

Special note: Counter 1, Counter 3, Counter 5, and Counter 7 only support

single-phase counting mode;

[Example]

If counter O is set to pulse + direction, the INO.1 terminal of the controller should

be connected to the external pulse signal, and the INO.2 terminal should be connected

to the external direction signal, and counter 1 will not be enabled at this time; if

counter 4 is set to AB, then the IN1.1 terminal of the controller should be connected to

the external phase A signal, and the IN1.2 terminal should be connected to the external

phase B signal, and counter 5 will not be enabled at this time.

® High-speed output channel definition
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Table 5-1-5 High Speed Output Channel Definition
Model AxisO Axisl Axis2 Axis3 Axis4 Axis5 Axis6 Axis7
Single OouTO-1 OouTO- OouTO0-3 ouTO- OouUT1-1 OuUT1- OuUT1-3 OuUT-4
phase Pulse 2 Pulse 4 Pulse 2 Pulse Pulse
output Pulse Pulse Pulse
Pulse+dire OouTOo-1 - ouTO0-3 - OouT1-1 -- OuUT1-3 -
ction pulse pulse pulse pulse B
OouUTO0-2 ouTOo-4 OuUT1-2 ouT1-4
direction direction direction direction
Phase AB OouTOo-1 - OouTO0-3 - OouT1-1 - OouUT1-3 -
output phase A phase A phase A phase A
OouUTO0-2 ouTo-4 OuUT1-2 ouT1-4
phase B phase B phase B phase B
CW/CCW OouTOo-1 - OouTO0-3 - OouT1-1 - OouUT1-3 -
cw cw cw cw
OouTO0-2 ouTo-4 OuUT1-2 ouT1-4
CCW CcCcwW ccw CCwW
PWM OouTOo-1 OouTO- OouTO0-3 ouTO- OouT1-1 OouT1- OouUT1-3 OuUT1-
2 4 2 4

Special note: Axisl, Axis3, Axis5, and Axis7 only support single-phase pulse mode.

[Example]

If AxisO is set to pulse + direction, the OUTO0-1 terminal of the controller should be
connected to the external pulse signal, and the OUTO-2 terminal should be connected
to the external direction signal, and Axis1 will not be enabled at this time; if Axis4 is set
to AB, the control The OUT1-1 terminal of the device should be connected to the
external phase A signal, and the OUT1-2 terminal should be connected to the external
phase B signal, and Axis5 will not be enabled at this time.

® OQutput port mode settings
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PCI-BusIECRTER &4 ESidl =] HiME Bx =R
——— +- [ PortinFilter iR A RS
= + [ InterruptcMD i A PR 2RI E
HSI0L/ORL S = [d PortFunc:PortoutMode Hitim RS E R
@ OUTD-1-Mode Enumeration of BYTE GeneralOut FomgitEe|: 0
HE @ OUTD-2-Mode Enumeration of BYTE aIDut GeneralOut BomgEiE e 1
jxe @ OUTO-3-Mode Enumeration of BYTE C\“;fc?"@gﬂj GeneralOut FomsiLEEs|: 2
Ei=) . ABR 1{EHE E .
@ OUT0-4-Mode Enumeration of BYTE oL GeneralOut FomsitEe|: 3
% OUT1-1-Mode Enumeration of BYTE  [E33EIE GeneralOut BroARILEES | 4
@ 0OUT1-2-Mode Enumeration of BYTE E;ﬁgmsgﬂg GeneralOut BomgitES | 5
@ OUT1-3-Mode Enumeration of BYTE  |Cnt2CmpOut GeneralOut BomgitEs|: 6
Cnt3CmpOut
% OUT1-4-Mode Enumeration of BYTE  |Cnt4CmpOut GeneralOut FoHHitEs]: 7
+--|_d Counter Egggmsgﬂz AR
+- [ Axis [Cnt7CmpOut | HMEHAR
Figure 5-1-6 Output Port Mode Configuration
[Example]

If AxisO is set to pulse + direction, the controller OUT0-1-Mode should be set to
pulse + direction. The OUT0-2-Mode configuration is invalid (occupied by the direction
of OUT0-1-Mode) and does not need to be configured. The external physical wiring
mode: OUTO-1 terminal should be connected to the external pulse signal; OUTO-2
terminal should be connected to the external direction signal, and Axis1 will not be
enabled at this time;

If Axis4 is set to AB, the controller OUT1-1-Mode should be set to phase AB 1
frequency output. The OUT1-2-Mode configuration is invalid (occupied by the phase B
of OUT1-1-Mode) and does not need to be configured. At this time, the external
physical wiring method is as follows: The OUT1-1 terminal should be connected to the
external phase A signal, and the OUT1-2 terminal should be connected to the external

phase B signal, and Axis5 will not be enabled at this time.

5.2 Installation Equipment Description and library File

For the description file of the installed loDrvHSIO V1.0.0.4.devdesc.xml and above,
please refer to the device description file of the 4.1 controller according to the method.

Install the high-speed 10 library file
CmpHSIO.compiled-library-V1.0.0.8.compiled-library and above. The installation

method of the library is as follows:
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Figure 5-2-2 Adding High Speed 10 External Library
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Figure 5-2-3 Adding High Speed 10 External Library

5.3 Adding LocalHSIO Device

Right click and select Device (Servotronix-ARM-Linux SM EtherCAT) in the device

tree; select Add Device, select LocalHSIO, and select Add Device.
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Figure 5-3-1 Adding LocalHSIO Device (1)
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Figure 5-3-2 Adding LocalHSIO Device (2)

5.4 Configuring LocalHSIO Device

Double-click LocalHSIO in the device tree to configure HSIO Parameters. The

parameters include input port filter time, input interrupt type configuration, output

port configuration, counter configuration, and axis parameter configuration.
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Figure 5-4-1 Configuring LocalHSIO device

® PortlInFilter input port filtering time configuration

PCI-BusIECHTER ol
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Figure 5-4-2 Input Port Filtering Time Configuration

fi3u
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The filter time configuration of the 12 input ports INO~IN1 of the main body can be

set by entering the value in the 'Value' item on the page. The filter time supports a

maximum of 64000us.

® InterruptCMD input interrupt trigger type configuration

PCI-BusIECRHE
HSIOE ST

HSIOTfORMET

Figure 5-4-3 Input Interrupt Trigger Type Configuration
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The interrupt trigger type configuration page for high speed input ports does not
support the interrupt type configuration for low speed input ports.

When the input port is occupied by the counter function, the interrupt type
configuration is invalid. The interrupt type configuration of the corresponding port will
only take effect when the corresponding counter is inactive or set to level sampling.

There are four ways to set the input interrupt signal trigger mode:
a) FallingEdge falling edge trigger;

b) RisingEdge rising edge trigger;

c) DoubleEdge double edge trigger;

d) Disable off interrupts trigger function.

® PortOutMode output port mode configuration

PCI-BusIECR{SL 247 ESiil =] EME B2x &
N +- [ PortInFilter i R R A B
= +-- [ InterruptCMD $Hih Ef2ERIEE
HEI0LORL & = [3 PortFunc:PortOutMode HitimOERERE
@ OUT0-1-Mode Enumeration of BYTE GeneralOut Bt ES|: 0
7 @ OUTO-2-Mode Enumeration of BYTE aIDut GeneralOut BomdiEe|: 1
e % OUTO-3-Mode Enumeration of BYTE  |cw/Cowigict GeneralQut Bt ES | 2
e @ OUTO-4-Mode Enumeration of BYTE ;%*Ei‘%%ﬁ%ﬁ GeneralOut Biomdit e 3
@ OUT1-1-Mode Enumeration of BYTE | ER4EHE GeneralOut FongitEsS|: 4
CntdCmpOut .
% OUT1-2-Mode Enumeration of BYTE C;tlcmsoﬂt GeneralOut oAt ES | 5
@ OUT1-3-Mode Enumeration of BYTE  |Cnt2CmpOut GeneralOut FomgitEe|: 6
Cnt3CmpOut
@ OUT1-4-Mode Enumeration of BYTE  |Cnt4CmpOut GeneralOut FlodgmittEEs: 7
CntSCmpOut <l
+--| 4 Counter cﬂmcmgoﬂt wHEIEEEIR
+- [ Axis [Cnt7CmpOut | HEHmE

Figure 5-4-4 Output Port Mode Configuration

Table 5-4-5 Port Mode Introduction

Port mode type Description
GeneralOut Ordinary output, level output mode
PWM Pulse frequency output type
CW/CCW output CW/CCW output type
Phase AB single frequency Phase AB output mode
output
Pulse+direction Pulse signal and direction signal output
mode
Single phase output Single-phase pulse signal output mode
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CntOCmpOut Comparison output port of counter 0
Cnt1CmpOut Comparison output port of counter 1
Cnt2CmpOut Comparison output port of counter 2
Cnt3CmpOut Comparison output port of counter 3
Cnt4CmpOut Comparison output port of counter 4
Cnt5CmpOut Comparison output port of counter 5
Cnt6CmpOut Comparison output port of counter 6
Cnt7CmpOut Comparison output port of counter 7

® Counter counter configuration

PCI-BusIECRE:
HSIOZ#

HSIOL/0 B4

=4 Esicl E iME B =
#- [ PortinFilter HiA SRR EEE
#-[3 InterruptcMD F R ERZE RIS
+/- [ PortFunc:PortOutMode iR B R
= [ Counter HHEES
=+ @ Counter0
$ Enable BOOL FALSE FALSE FESE#038: FALSE : Disable; TRUE: Enable;
# CounterMode Enumeration of BYTE FEEEE.. REH R
# CounterMethod  BOOL i, FALSE TEH AT FALSE R TR AT TRUEE Rkt 2t
+- § Counterl AB*H‘E{‘E‘.ﬁﬁé‘ﬁl
+ 4 Counter2 éﬁ%ﬁﬁﬁ%ﬁ
+- @ Counter3 Wa+pm
+-  Counter4 s 4
+- @ Counter5
+ - Counters
+- @ Counter7

Figure 5-4-6 Counter Configuration Page

The Counter counter supports a maximum of 8 counters. After Enable in the

Counter configuration item is set to TRUE, the counter-related function blocks in the

CODESYS function block are valid. Otherwise, corresponding errors and fault codes will

be generated after the function blocks are used.

Counter counting mode supports the following types:

Table 5-4-7 Counter Counting Type Description

Counter type

Description

Not used as a counter or level

Ordinary input level sampling method

Single phase input count

Single phase pulse counting type

CW/CCW counting

CW/CCW counting type

Phase AB single frequency

Two-phase AB single frequency frequency
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counting counting method
Phase AB double frequency Two-phase AB double frequency counting
counting method
Phase AB quadruple frequency Two-phase AB quadruple frequency
counting counting method
Pulse+direction count Pulse signal and direction signal counting
method

The counting method supports two methods: circular counting and linear counting.

a) Loop counting method: The counting range set by the function block is
[-2147483648, 2147483647], which can include -2147483648 and 2147483647. When
the count exceeds the maximum value, the counter starts counting in reverse.

b) Linear counting mode: The counting range set by the function block (-2147483648,
2147483647) does not include -2147483648 and 2147483647. When the counter value
reaches the counting limit, a corresponding overflow signal will be generated.

® Axis configuration

PCL-BusIECRS Lo =R & EHiME B ER
R +- [ PortInFilter RO e
+- [ InterruptCMD Fih PETAEEIEE
HSI0Y/oRLET +- 4 PortFunc:PortOutMode iR AELEE
+- 4 Counter HHEERE
b v = [ Axis HEHET
s = G AxisD
=  Direction BOOL FALSE FALSE BERE AN FALSERTHHENDET: TRUERTHR. ..
# HomeMode Enumeration of BYTE EEESL [EIEER L WEEEEL
& ZeroPort Enumeration of BYTE IND-1 IND-1 EEESESHART

@ Axisl
@ hods2
@ Axis3
@ Axist
& Aigs
@ Axis6
@ AxisT

I R R SR R SR S

Table 5-4-8 High-speed Pulse Axis Configuration Page

The high-speed pulse axis supports up to 8 axes (all axis output port modes are
configured as single-phase output).
a) Direction is the rotation direction of the pulse axis. When the value is FALSE, it
means that when moving in the positive direction, the controller outputs positive pulses
to the pulse axis; when the value is TRUE, it means when moving in the positive

direction, the controller outputs negative pulses to the pulse axis. The specific pulse axis
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rotation direction also needs to refer to the internal motor parameter settings of the

servo drive.

b) HomeMode: Home mode, currently supports three home modes: Home Mode
1, Home Mode 2, and Home Mode 3. Please refer to Chapter 5.5.7 HSMC_Home for

details.

c) ZeroPort: Terminal 3 of the origin input signal, currently supports 12 input port

configurations INO~IN1.
[Note]

When the counter corresponding to the input port is valid (non-level mode), the
input port can no longer be configured as the origin input signal, otherwise the

HSMC_Home function block will generate errors and fault codes.

5.5. Introduction to high speed output function block

5.5.1.HSMC_Power

Pulse axis enable function block.

® Command format

Commands Name LD performance
HSMC_Power
HSMC_Power | 2Die axis el v
- control hErrar—
eErrorIDf—
® |nput variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7 -
bEnable Enable BOOL TRUE, FALSE FALSE
® OQutput variable
Name Description Type Range Initial
value
Status Axis enable flag BOOL TRUE, FALSE -
bBusy Execution flag BOOL TRUE,FALSE
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bError Fault flag BOOL TRUE,FALSE
eErrorlD Error code HSMC_ERROR_CODE - -

® Function block description

It sets the enabled state of the pulse axis, valid at high level. When bEnable is set

to TRUE, the axis enters the enabled state, the Status signal of the command is valid,

and then the axis operation related function blocks can be executed.

5.5.2.HSMC_Reset

Pulse axis reset function block.

® Command format

Commands Name LD performance
HS5MC_Reset
—{Axis bDone—
HSMC_Reset Axis reset — bExecute bBusyf—
bErrorg—
eErrarlDf—
® |nput variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7 -
bExecute Execution status BOOL TRUE, FALSE | FALSE
® Qutput variable
Name Description Type Range Initial
value
bDone Done flag BOOL TRUE,FALSE -
bBusy Execution flag BOOL TRUE,FALSE
bError Fault flag BOOL TRUE,FALSE
eErroriD Error code HSMC_ERROR_CODE - -
® Function block description
It performs the internal reset function of the pulse axis.
5.5.3.HSMC_MoveAbsoulte
Axis absolute position motion function block.
® Command format
Commands Name LD performance
HSMC_MoveAbsolute
—{Axis bDone
—{bExecute bBusy
—{dPosition bCommandAborted
—dVelocity bErrar

—{d&cceleration
—dDeceleration

eErrorlD
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Axis

absolute
HSMC_MoveAbsoulte .
position

motion

® |nput variables

Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bExecute Execution switch, edge BOOL TRUE, FALSE FALSE
triggered
dPosition Axis target position DINT Follow data 0
Unit: Pulse type
dVelocity Axis velocity, maximum 200K Follow data 0
Unit: Pulse/s UDINT type
dAcceleration | Axial acceleration Follow data 0
Unit: Pulse/s”2 UDINT type
dDeceleratio | Axial deceleration Follow data 0
n Unit: Pulse/s”2 UDINT type
® Qutput variable
Name Description Type Range Initial
value
bDone Done flag BOOL TRUE,FALSE -
bBusy Execution flag BOOL TRUE,FALSE -
ijommandAbort Abort flag BOOL TRUE,FALSE |~
bError Fault flag BOOL TRUE,FALSE -
eErroriD Error code HSMC_ERROR_CODE - -

® Function block description
This function block supports the absolute position movement of the high-speed
pulse axis. bExecute is the rising edge trigger function block and dPosition is the

absolute position of the pulse axis.

1. The absolute motion trajectory is T-shaped routing, and the maximum position
of dPosition is 2147483647. When the dPosition setting exceeds 2147483647, the axis

will move in the reverse direction;

2. dVelocity is the speed command of axis motion, which supports a maximum of

200K;
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3. dAcceleration is the acceleration of the axis motion, and dDeceleration is the
deceleration of the axis motion. It is recommended that dAcceleration and

dDeceleration be set consistent.

5.5.4.HSMC_MoveRelative

Pulse axis relative position motion function block.

® Command format

Commands Name LD performance
HSMC_MoveRelative
Axis —hxis bDonef—
lati —bExecute bBusyf—
HSMC MoveRelative relative —dDistance bCommandAborted—
- position —dvelocity bErrorf—
. —ldAcceleration eErrorIDf—
motion —dDeceleration

® |nput variables

Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bExecute Execution switch, edge BOOL TRUE, FALSE FALSE
triggered
dDistance Axis relative motion distance | DINT Follow data 0
Unit: Pulse type
dVelocity Axis velocity, maximum 200K Follow data 0
Unit: Pulse/s UDINT type
dAcceleration | Axial acceleration Follow data 0
Unit: Pulse/s"2 UDINT type
dDeceleratio | Axial deceleration Follow data 0
n Unit: Pulse/s"2 UDINT type
® OQutput variable
Name Description Type Range Initial
value
bDone Done flag BOOL TRUE,FALSE -
bBusy Execution flag BOOL TRUE,FALSE -
bCommandAborted | Abort flag BOOL TRUE,FALSE -
bError Fault flag BOOL TRUE,FALSE -
eErrorlD Error code HSMC_ERROR_CODE - -

® Function block description
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This function block supports the relative position motion of the high-speed pulse
axis. bExecute is the rising edge trigger function block and dDistance is the relative

motion distance of the pulse axis.

1. The relative motion trajectory is T-shaped routing, and the maximum position of
dDistance is 2147483647. When dDistance is set to exceed 2147483647, the axis will

move in the reverse direction;

2. dVelocity is the speed command of axis motion, which supports a maximum of

200K;

3. dAcceleration is the acceleration of the axis motion, and dDeceleration is the
deceleration of the axis motion. It is recommended that dAcceleration and

dDeceleration be set consistent.

5.5.5.HSMC_MoveVelocity

Pulse axis velocity mode motion function block.

® Command format

Commands Name LD performance
HSMC_MoveVelocity
Axis InVelocity—
) Axis velocity bExzcute Adtive—
HSMC_MoveVelocity ) dvelocity bBusy}—
motion dAcceleration bCommandAbortedf—
dDeceleration bErrarf—
Direction eErrorlDf—
® Input variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bExecute Execution switch, edge | BOOL TRUE, FALSE FALSE
triggered
dVelocity Axis velocity, UDINT Follow data 0
maximum 200K type
Unit: Pulse/s
dAcceleration Axial acceleration Follow data 0
. UDINT
Unit: Pulse/s2 type
dDeceleration Axial deceleration Follow data 0
. UDINT
Unit: Pulse/s”2 type
bDirection Axis movement BOOL TRUE, FALSE FALSE
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® OQutput variable

Name Description Type Range Initial
value

bDone Done flag BOOL TRUE,FALSE -

bBusy Execution flag BOOL TRUE,FALSE -

bCommandAborted | Abort flag BOOL TRUE,FALSE -

bError Fault flag BOOL TRUE,FALSE -

eErroriD Error code HSMC_ERROR_CODE - -

® Function block description

This function block supports the relative position motion of the high-speed pulse

axis. bExecute is the rising edge trigger function block and dVelocity is the running

speed of the pulse axis.

1. dVelocity is the speed command of axis motion, which supports a maximum of

200K;

2. dAcceleration is the acceleration of the axis motion, and dDeceleration is the

deceleration of the axis motion.

dDeceleration be set consistent;

It is recommended that dAcceleration and

3. bDirection is the axis velocity running direction; FALSE means running at

positive speed, and TRUE means running at negative speed.

5.5.6.HSMC_Movelog

Pulse axis jogging function block.

® Command format

Commands Name LD performance
HSMC_Jog
RS bBusyf—
Axis ioggi blogForward bCommandabortedf—
XIS JOggINg blogBackward bErrorf—
HSMC_Movelog motion dvelocity eErroriDf—
dAcceleration
dDeceleration
® Input variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
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bJogForward Jog runs forward, level BOOL TRUE, FALSE FALSE
triggered
bJogBackward | Jog runs backward, level BOOL TRUE, FALSE FALSE
triggered
dVelocity Axis velocity, maximum 200K | UDINT Follow data 0
Unit: Pulse/s type
dAcceleration | Axial acceleration Follow data 0
Unit: Pulse/s”2 UDINT type
dDeceleration | Axial deceleration Follow data 0
. UDINT
Unit: Pulse/s”2 type
® OQutput variable
Name Description Type Range Initial
value
bDone Done flag BOOL TRUE,FALSE -
bBusy Execution flag BOOL TRUE,FALSE -
bCommandAborted | Abort flag BOOL TRUE,FALSE -
bError Fault flag BOOL TRUE,FALSE -
eErroriD Error code HSMC_ERROR_CODE - -

® Function block description
This function block supports the jogging motion of the high-speed pulse axis, and

executes the jogging motion according to the set dVelocity running speed.

1. blogForward is jog forward motion, level triggered; jog motion is executed on

the rising edge, and jog stop is executed on the falling edge;

2. blogBackward is a negative jog motion, level-triggered. The jog motion is
executed on the rising edge, and the jog stop is executed on the falling edge. When
blJogForward and bJogBackward are high level at the same time, the function block

generates an error;

3. dVelocity is the speed command of axis motion, which supports a maximum of

200K;

4. dAcceleration is the acceleration of the axis motion, and dDeceleration is the
deceleration of the axis motion. It is recommended that dAcceleration and

dDeceleration be set consistent.

5.5.7.HSMC_Home
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Pulse axis homing motion function block.

® Command format

Commands Name LD performance
HSMC_Home
— Axis bDonef—
—bBxecute bBusy—
Axis homing — dHomePaosition bCommandAbortedf—
HSMC_MoveHome motion —{dVelocityFast bError—
otio —{dVelocitySlow eErroriDF—
—dAcceleration
—dDeceleration
® Input variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bExecute Execution switch, edge BOOL TRUE, FALSE FALSE
triggered
dHomePositio | Origin position DINT Follow data 0
n Unit: Pulse type
dVelocityFast Homing fast speed, UDINT Follow data 0
maximum 200K type
Unit: Pulse/s
dVelocitySlow | Homing slow speed, UDINT Follow data 0
maximum 200K type
Unit: Pulse/s
dAcceleration Axial acceleration Follow data 0
. UDINT
Unit: Pulse/s"2 type
dDeceleration | Axial deceleration Follow data 0
. UDINT
Unit: Pulse/s"2 type
® Qutput variable
Name Description Type Range Initial
value
bDone Done flag BOOL TRUE,FALSE -
bBusy Execution flag BOOL TRUE,FALSE -
bCommandAborted | Abort flag BOOL TRUE,FALSE -
bError Fault flag BOOL TRUE,FALSE -
eErroriD Error code HSMC_ERROR_CODE - -

® Function block description
This function block mainly implements the homing (also called return to origin)
motion of the high-speed pulse axis. dHomePosition is the origin position after
returning to the origin. Currently, it supports three homing modes: homing mode 0,

homing mode 1, and homing mode 2.
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» Homing mode 0: ModeO homign immediately

After the function block performs the homing operation, the current position is

used as the zero position. The function has the same effect as HSMC_SetPosition.

» Homing mode 1: Model homing in the positive direction, and the origin is the

home switch. When the starting position is on the right side of the origin, the homing

process cannot be performed.

Axis positive direction
Rotation

o —

N o by vttt
Motor Mechanical equipment
I

; A
Mechanical equipment :BJ

e

Home switch

Machine tool bed

Model workbench homing effect diagram

Velocity
A A: Zero Rising Edge

VelocityFast

C: Zero Rising Edge

VelocitySlow

VelocitySlow}- — — — — — — — v t

B: Zero Falling Edge

Model homing velocity curve
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Homing mode 2: Mode2 homing in the negative direction, and the origin is the
home switch. When the starting position is to the left of the origin, the homing process

cannot be performed.

Axis negative direction
Rotation t—

o " ‘ o Mechanical equipment

Motor

=]

T
|
>
!
i

T

EENe

Home switch

Machine tool bed :’

Mode2 workbench homing effect diagram

Velocity B: Zero Falling Edge

VelocitySlow}- — — — — — — — — — — — — — — f\

VelocitySlow

C: ZeroRising Edge

VelocityFast

A: ZeroRising Edge

Mode2 homing velocity curve

5.5.8.HSMC_SetPosition

Pulse axis setting coordinate position function block.

® Command format

Commands Name LD performance
Set axis HSMC_SetPosition
HSMC_SetPosition coordinate | —|AXis bDonef—
. —bExecute bBusyf—
position —dPosition bErrorf—
eErrorlDf—

63



5.10 Module

8 SERVOTRONIX

® Input variables

Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bExecute Execution switch, edge BOOL TRUE, FALSE FALSE
triggered
dPosition Axis target position DINT Follow data 0
Unit: Pulse type
® OQutput variable
Name Description Type Range Initial
value
bDone Done flag BOOL TRUE,FALSE -
bBusy Execution flag BOOL TRUE,FALSE -
bError Fault flag BOOL TRUE,FALSE -
eErroriD Error code HSMC_ERROR_CODE - -

® Function block description

This function block sets the coordinate position of the pulse axis. When setting the

coordinate position of the pulse axis, the axis will not move.

5.5.9.HSMC_FollowPostion

Pulse axis follows position motion function block.

® Command format

Commands Name LD performance
Axis follows HSMC_FollowPosition
. . — s bBusyf—
HSMC_FollowPosition position —lhEnahle hCommandAbartedl—
motion —{fSetPosition bErrarf—
eErrorlDE—
® |nput variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bEnable Level control BOOL TRUE, FALSE FALSE
fSetPosition Axis target position LREAL Follow data 0
Unit: Pulse type
® Qutput variable
Name Description Type Range Initial
value
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bBusy Execution flag BOOL TRUE,FALSE -
:gomma”dAbort Abort state BOOL TRUEFALSE |
bError Fault flag BOOL TRUE,FALSE -
eErroriD Error code HSMC_ERROR_CODE - -

® Function block description
This function block is used to periodically set the coordinate position fSetPosition

of the pulse axis.

1. bEnable in the function block is level enable. When bEnable is set to TRUE, the
axis target position coordinate value fSetPosition will be given in each cycle, and the

unit is Pulse;

2. The pulse axis velocity is calculated as the position increment between two task
cycles. Pulse axis velocity V = AS / AT (AT is the time interval between the two tasks
before and after; AS is the difference between the given position of the current task
cycle minus the given position of the previous task cycle); when the pulse axis velocity v

is greater than 200K, an error occurs inside the function block.

5.5.10.HSMC_FollowVelocity

Pulse axis setting speed function block.

® Command format

Commands Name LD performance
Axis follows | |, . HSHC_FollowVelocity bBusyl—
HSMC_FollowVelocity speed —bEnable bCommandAbortedf—
motion —fSetvelocity bErrorf—
eErrarlDF—
® Input variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bEnable Level control BOOL TRUE, FALSE FALSE
fSetVelocity Axis following speed, LREAL Follow data -
maximum 200K type
Unit: Pulse/s

® Qutput variable
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Name Description Type Range Initial
value

bBusy Execution flag BOOL TRUE,FALSE -

bCommandAborted | Abort state BOOL TRUE,FALSE -

bError Fault flag BOOL TRUE,FALSE -

eErrorlD Error code HSMC_ERROR_CODE - -

® Function block description

This function block is used to periodically set the running velocity of the pulse axis

fSetVelocity.

1. bEnable in the function block is level enable. When bEnable is set to TRUE, the

target axis velocity fSetVelocity will be given in each cycle, and the unit is Pulse/s;

2. The maximum pulse axis velocity is 200K. When the axis velocity exceeds 200K,

an error occurs inside the function block.

5.5.11.HSMC_Stop

Pulse axis stop motion function block.

® Command format

® Input variables

Commands Name LD performance
HSMC_Stop
Axis sto —Rxis bDonef—
HSMC_Stop ti P —bExecute bBusy}—
motion —dDeceleration bErrorg—
eErrorlDf—
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bExecute Execution switch, edge BOOL TRUE, FALSE | FALSE
triggered
dDecelerati | Axis stop deceleration UDINT Follow data -
on Pulse/s"2 type
® OQutput variable
Name Description Type Range Initial
value
bDone Done flag BOOL TRUE,FALSE
bBusy Execution flag BOOL TRUE,FALSE -
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bError Fault flag BOOL TRUE,FALSE -
eErroriD Error code HSMC_ERROR_CODE - -

® Function block description
This function block performs the deceleration and stop process of the pulse axis
under normal operation conditions. In the function block, bExecute is the edge triggered.
When bExecute is set to TRUE, the pulse axis decelerates according to the set
deceleration dDeceleration. During the execution of axial deceleration, the output
status of bBusy is TRUE; after the axial deceleration stops, the output status of bDone

changes to TRUE, and at the same time, the output status of bBusy changes to FALSE.

5.5.12.HSMC_PWM

PWM output control function block.

® Command format

Commands Name LD performance
HSMC_PWH
s pwm | e S
—dPulsePeriod bErrorf—
—dPulseWidth eErroriDf—
® Input variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bEnable Level control BOOL TRUE, FALSE | FALSE
byOutPort The hardware output port HSIO_OUTPUT_PORT - 0
number supports up to 8 PWM
output ports. The hardware
output port number can be
selected according to the
HSIO_OUTPUT_PORT type
definition.
dPulsePeriod | Full square wave pulse period DINT Follow data 0
Unit: us type
dPulseWidth | Full square wave high level DINT Follow data 0
pulse width type
Unit: us

® OQutput variable
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Name Description Type Range Initial
value

binVelocity Frequency reaches BOOL TRUE, FALSE -

setting mark

bBusy Execution flag BOOL TRUE,FALSE -

bError Fault flag BOOL TRUE,FALSE -

eErroriD Error code HSMC_ERROR_CODE - -

Function block description

This function block is used for PWM pulse output control.

1. In the function block, bEnable is level control. When the bEnable value is TRUE,
PWM pulse output starts to be generated. When the pulse output frequency reaches
the set value, the binVelocity output state changes to TRUE; when the bEnable value is

FALSE, the PWM pulse output control is turned off.

2. PWM pulse output supports up to 8 ports for simultaneous output. byOutPort is
the hardware output port number. The corresponding hardware output port can be

specified according to the HSIO_OUTPUT_PORT type definition.

3. The full square wave period of the PWM pulse is set to dPulsePeriod (in us). The
maximum frequency output supports 200K, i.e. the minimum period of dPulsePeriod is
S5us. When the function block sets the square wave period to be less than 5us, the
function block generates an error. The high-level width of PWM square wave is set to
dPulseWidth (in us), and the set value dPulseWidth should be less than dPulsePeriod.
When dPulseWidth is set to be greater than or equal to dPulsePeriod, the function block
generates an error, and the bError output state becomes TRUE, and the corresponding

fault code is generated.

5.5.13.HSMC_WriteParameter

Axis parameter setting function block.

® Command format

Commands Name LD performance
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HSMC_WriteParameter
Set pulse — s bDonef—
—bExecute bBusy—
HSMC_WriteParameter axis —{fFactor bCommandAbortedf—
—{bTurnDir bErrorf—
parameters —byHomeMode eErrorlD—
—byZeroPortseled
® |nput variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bExecute Execution switch, edge BOOL TRUE, FALSE FALSE
triggered
fFactor Output command scaling LREAL - 0
bTurnDir Motor rotational direction BOOL Follow data FALSE
FALSE: The motor rotates type

in the positive direction;

TRUE: The motor rotates
in the negative direction.

byHomeMode Home mode currently BYTE Follow data 0
supports Mode0, Model, and type
Mode2. Please refer to
explanation of the
HSMC_Home function block
for details.

byZeroPortSelect | Zero signal input port number | HSIO_INPUT_PORT - 0

Select the corresponding
port number according to the
HSIO_INPUT_PORT port
definition

® Qutput variable

Name Description Type Range Initial
value

bDone Parameters written BOOL TRUE,FALSE

successfully

bCommandAborted | Abort flag BOOL TRUE,FALSE

bBusy Execution flag BOOL TRUE,FALSE -

bError Fault flag BOOL TRUE,FALSE -

eErrorlD Error code HSMC_ERROR_CODE - -

® Function block description

This function block is used for setting pulse axis parameters.
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1. The function block bExecute is edge triggered. When bExecute is a rising edge,
the function performs the pulse axis parameter writing operation. After the function

block parameter writing is completed, the output status of bDone changes to TRUE.

2. The function block command scaling ratio fFactor is used to set the position
command ratio and velocity ratio received by the pulse axis. For example, the position
command output by the function block is POS, and the velocity command output by the
function block is V. After the pulse axis is adjusted by the fFactor ratio, the actual
received position command ActPos = POS * fFactor, and the received velocity value ActV

=V * fFactor.

3. The function block sets the motor rotation direction bTurnDir. When the value is
FALSE, it means that the motor rotates in the forward direction (actually, the servo
parameter setting needs to be combined to determine the axis rotation direction);

when the value is TRUE, it means that the motor rotates in the reverse direction.

4. The motor rotation direction, homing mode, and Zero signal input port setting
methods support the LocalHSIO device HSIO parameter setting method and the
function block HSMC_WriteParameter setting method. When the
HSMC_WriteParameter function block of the pulse axis is not executed, the
corresponding axis configuration in the HSIO parameter is used by default; When the
function block of pulse axis HSMC_WriteParameter takes effect, the corresponding axis

configuration in HSIO parameter is no longer used.

| HSIo B e = B EuE == ms
ST *- [ PortInFilter I R B
+.-[3 InterruptCMD i PETERIE R
Preos *- [ PortFuncPortOutMode iR OEAEE
+- 1 Counter WEEER
RE =- 3 Axis WEHEE
= AxisO
# Direction BOOL FALSE FALSE WERHE A FALSERTIFMENETT; TRUER TS
% HomeMode Enumeration of BYTE EIEES1 ETESL WEETE
@ ZeroPort Enumeration of BYTE INO-1 INO-1 HERESESHART
+e § Axisl
+o§ Axis2
+o i Axis3
. Axisd
*- @ AxisS
* - Axise
G Axis7

5.5.14.HSMC_ReadParameter
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Pulse axis reading parameter function block.

® Command format

Commands Name LD performance
HSMC_ReadParameter
—{Axis bPositiveLimit—
—{bEnable bMNegativelimitk—
Reading dCmdPositionf—
A dCmdvelocity—
HSMC_ReadParameter pulse axis bCurrentDirectionf—
byCurrentStatef—
parameters bActivel—
bErrorf—
eErrEorID—
® |nput variables
Name Description Type Range Initial
value
Axis Pulse axis index BYTE 0-7
bEnable Level control BOOL TRUE, FALSE FALSE
® OQutput variable
Name Description Type Range Initial
value
bPositiveLimit Positive limit BOOL TRUE, FALSE
trigger flag
bNegativelimit Negative limit
BOOL TRUE, FALSE
trigger flag
dCmdPosition Command output -
Follow data
position DINT
type
Unit: Pulse vp
dCmdVelocity Command output -
Follow data
velocity DINT
type
Unit: Pulse/s P
bCurrentDirection | Current axis
motion direction
FALSE: run in
o ] ) BOOL TRUE, FALSE
positive direction
TRUE: runin
negative direction
byCurrentState PLCopen State BYTE - -
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bActive Function block
BOOL TRUE, FALSE
valid flag
bError Fault flag BOOL TRUE, FALSE
eErroriD Error code HSMC_ERROR_CODE -
® Function block description

This function block is used to read pulse axis parameter values periodically.

When the bEnable value in the function block is TRUE, it means starting to read the
pulse axis parameter value periodically, and the bActive output state will also change to
TRUE; byCurrentState is a PLCopen state machine, used to record the internal execution
status of the high-speed pulse axis.

5.6. High-speed output application examples

5.6.1. Absolute positioning motion

[Example]

The pulse axis AxisO performs absolute positioning motion, and the output control is
pulse + direction mode. For example, the following steps need to be performed:

1. Pulse output type and Axis configuration

Double-click to select the LocalHSIO device, enter the HSIO parameter page, and find
the pulse + direction of OUT0-1 Mode and OUTO0-2-Mode; at this time, OUTO-1 is the
pulse signal output by default, and OUTO-2 is the direction signal output. Finally, select

the appropriate pulse axis rotation direction according to your needs.

72



0 SERVOTRONIX

5.10 Module
[ Hsio 81 s wm B FAE =R oma
—n +- [ PortInFilter %)\iﬁﬂsﬁi&ﬁlﬁﬂﬁ
+-[4 InterruptCMD Fih RHfREREE
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Figure 5-6-1-1 Pulse Output Configuration and Axis Configuration Diagram

2. Hardware wiring

If the controller output needs to be connected to a real pulse axis device, the controller
output port OUTO-1 is the pulse signal output and is connected to the pulse signal input
signal bit of the pulse axis; the controller output port OUTO-2 is the direction signal
output, connected to the direction input signal bit of the pulse axis.

3. Function block execution

The absolute position of the pulse axis Axis0O is dPosition = 100000; the velocity is 10000
Pulse/s, and the acceleration and deceleration is 100000 Pulse/s”2.

When the HSMC_Power function execution power_on is TRUE, the positioning motion
can be started by executing the rising edge of bExecute of the HSMC_MoveAbsolute
absolute positioning function block. The HSMC_ReadParamter function block can
periodically monitor the output position command, output velocity command and

motion direction.
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Figure 5-6-1-2 Function Block Execution Display
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BOOL YRIIE{T AR, FALSEES: TRUERIE
BYTE PLCopenihzs

BOOL

BOOL

HSIO_ERROR_CODE

Figure 5-6-1-3 Periodic Reading of Axis Status
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5.6.2. Jog motion

[Example]

The pulse axis AxisO performs Jog motion. For example, if the output control is in
pulse+direction mode, the following steps need to be performed:

1. Pulse output type and Axis configuration

Please refer to the configuration in 5.6.1 Absolute positioning motion example;

2. Hardware wiring

If the controller output needs to be connected to a real pulse axis device, you

can refer to the hardware wiring in “5.6.1 Absolute positioning motion example”;
3. Function block execution

The pulse axis AxisO executes Jog forward motion; the velocity is 10000 Pulse/s, and the
acceleration and deceleration is 100000 Pulse/s”2.

When the HSMC_Power function execution power_on is TRUE, and the HSMC_Jog
operation function block bJogForward is TRUE, the forward jog motion can be started.
The HSMC_ReadParamter function block can periodically monitor the output position

command, output velocity command and motion direction.
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=

[ 5 Y U

[ak]

[}
L

fsuc_power(

Ixis[ 0 |:= 0,

bEnakle IENE: = power onBEGIE,
Status IENE=>status RGIE,
bBusy=>

bError=> ,

eErrorID=> );

HSMC Jog |

Ixis[ 0 |:= 0,
bJogForward ilE:= jog_forward enzbl=QEGIEL,
bJogBackward:=

dicceleration| 100000  |z= 100000,
dDeceleration| 100000  |s= 100000,
kBusy=> ,

bCommandiborted=> ,

bBError=> ,

eErrorID=> )

H5MC ReadParameter(

Axis[ 0 |:= 0,
EEnak:leQENE:= read parameter enableEEIE,
bPositivelimit=> ,
bHegativelimit=> ,
dCmdPosition=> ,
dfmdVelocity=>
bfurrentDirection=> ,
byCurrentState=> ,
bRActive=> ,

bError=> ,
eErrorID=> )

RETURM

Figure 5-6-2-1 Function Block Execution Display

=ER
@ HSMC_ReadParameter CmpHSIZ.HSMC_ReadParameter
9 Axis

o
"y
L
L

IS

bEnable
bPositivelLimit

bMNegativeLimit BOOL

dCmdPasition
dCmdVelocity

bCurrentDirection BOOL

E-Si] E HEE . 1R

BYTE
BOOL
BOOL

Bz s A

(B TRUERT— BT

EmfRiuats

Ll e

REWE, Bfurulse

RIEEE: Bfurulse/s
HRIS{TAM, FALSEEY TRUERRE

DINT
DINT

byCurrentState BYTE 5 PLCopenifzh

bactive
bError

BOOL TRUE
BOOL FALSE

Figure 5-6-2-2 Periodic Reading of Axis Status
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5.6.3. Follow velocity motion

[Example]

The pulse axis Axis2 follows the velocity of the pulse axis AxisO. AxisO performs Jog
forward motion. The output control of AxisO and Axis2 is pulse + direction mode. For
example, the following steps need to be performed:

1. Pulse output type and Axis configuration

Please refer to the configuration in “5.6.1 Absolute positioning motion example”.

2. Hardware wiring

If the controller output needs to be connected to a real pulse axis device, you can refer

to the hardware wiring in “5.6.1 Absolute positioning motion example”.

3. Function block execution

The pulse axis AxisO executes Jog forward motion with a velocity of 10000 Pulse/s and
an acceleration and deceleration of 100000 Pulse/s*2. The pulse axis Axis2 follows the
velocity of AxisO.

When the HSMC_Power function execution power_on is TRUE, and the HSMC_Jog
operation function block bJogForward is TRUE, the forward jog motion can be started.
The HSMC_ReadParamter function block of AxisO can periodically assign dCmdVelocity
to dVelocity, and transmit the dVelocity value into the HSMC_FollowVelocity function
block. When the function block bEnable is set to TRUE, the real-time follow-velocity

operation function of Axis2 can be completed.
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1 H53MC _Power|(
2 Lxis[ 0 := 0,
3 EEnableREE:= povwer cnEE,
4 StatusiENE=>status EIENE,
5 kBusy=> ,
€ bError=>:» ,
7 eErrorID=> );
5 H5MC _Jog(
10 Lxis[ 0 J:= 0,
11 bJogForward IEIEN:= jog_forward enableRGIEN,
12 bJogBackward:= ,
13 dvelocity[ 10000 |:= 10000,
14 dicceleration[ 100000 J:= 100000,
15 dDeceleration[ 100000 |-= 100000
le bBusy=> ,
17 Commandaborted=> ,
13 bError=> ,
15 eErrorID=> );
20
21 H5MC _ReadParamster |
2z Lxis[ 0 |:= 0,
23 bEnzblefE:= read parameter enable|EENEN,
24 kPositivelimit=> ,
25 bNegativelimit=> ,
2E dCmdPosition=> ,
27 dCmdvelocity] w00 > dvelocite] o000 |,
28 klurrentDirection=> ,
25 byCurrentState=> ,
30 bRctiwve=> ,
31 bError=- ,
32 eErrorID=> );
33
34 H3MC FollowVelocity(
35 Luis[ 2 |:= 2,
3 bEnable EE:= follow _enable RENEN,
27 fSetVelocity] 1EHM b |:= dVelocity] 10000 |,
38 bBusy=> ,
25 Commandiborted=> ,
40 bError=- ,
41 eErrorID=> );
42 RETURM

Figure 5-6-3 Function Block Execution Display

5.6.4. PWM output

[Example]
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The pulse port OUT1-4 output ports perform PWM output. The PWM period is 1000us
and the duty cycle is 50% (dPulseWidth high level width is 500us). The following steps
need to be performed:

1.Pulse output type configuration

Double-click to select the LocalHSIO device, enter the HSIO parameter page, set
OUT1-4-Mode in PortOutMode to PWM, then the output of the corresponding
controller hardware output OUT1-4 ports is set to PWM output mode, as shown in the

following figure:

I HSI0 ST ] sy E-Siil) E BiME FEx  ER

I — % [ PortinFilter FORCER RS

+- [l InterruptCMD A B RIER R

s = PortFunc:PortOutMode iR AER

@ OUTO-1-Mode Enumeration of BYTE Fod+AokL GeneralOut MositEs|: o

5=} @ OUTO-2-Mode Enumeration of BYTE Fod+AokL GeneralOut Mot Es|: 1

& OUTO-3-Mode Enumeration of BYTE GeneralOut  GeneralOut Bt ES|: 2

@ OUTO-4-Mode Enumeration of BYTE GeneralOut GeneralOut Mo Es|: 3

@ 0OUT1-1-Mode Enumeration of BYTE GeneralOut  GeneralOut BomsitES|: 4

@ OUT1-2-Mode Enumeration of BYTE GeneralOut GeneralOut Mot Es|: s

@ 0OUT1-3-Mode Enumeration of BYTE GeneralOut  GeneralQut fomditEs|: 6

[ @ OUT1-4-Mode Enumeration of BYTE PWM GeneralOut MorsmitEsl: 7

Figure 5-6-4-1 Output Port Mode Configuration

2. Hardware wiring

If the controller output needs to be connected to a real PWM hardware device, the
corresponding OUT1-4 output port should be connected to an external device. If there
is no need to connect to a real device, this step can be ignored.

3. Function block execution

The PWM output port of the HSMC Pwm function block is OUT1 4. For the
corresponding definition, see the HSIO_OUTPUT_PORT enumeration variable. The PWM
period dPulsePeriod is set to 1000us, the PWM high-level pulse width dPulseWidth is
set to 500us, and the bEnable enable bit is set to TRUE to start PWM output. If it is
necessary to dynamically adjust the PWM output frequency and duty cycle, the new
PWM configuration can take effect by directly setting different dPulsePeriod and
dPulseWidth in the state of bEnable being TRUE; when bEnable is FALSE, the PWM

output is turned off.

79



5.10 Module

o SERVOTRONIX

[

HSMC PWM(

EEnable IEE: = pwm enabkleRGIEN,

byOutPort[OUT1_4_POR ¥ |:= CmpHSIO.HSIO OUTPUT PORT.OUT1 4 PORT,
dPulsePeriod] 1000 |:= 1000,

dPulseWidt = 500

bInVelocitvEGNE=> bInVelocitcviiGIEL,

kBusy=> ,

bError=> ,

eErrorID=> )7

Figure 5-6-4-2 Function Block Execution Display

5.7. Introduction to high-speed input function block

5.7.1. HS_Counter

Counter counting start and end function block.

® Command format

Commands Name LD performance
HS_Counter
Counter —{Counter dCountValuep—
K —bEnable bOverUpperRanget—
s_Counter | SOUMnE | o oo
—dCountMaxValue bBusy—
end —{bResetFlag bErrorp—
eErrorlDf—
® |nput variables
Name Description Type Range Initial
value
Counter Pulse axis index BYTE 0-7
bEnable Level control BOOL TRUE, FALSE FALSE
bDirection Counting direction BOOL TRUE, FALSE FALSE
FALSE: When the pulse
input is positive, the count
value increases;
TRUE: When the pulse
input is in the positive
direction, the count value
decreases.
dCounterMinValue | Minimum count value DINT Follow data 0
type
dCounterMaxValue | Maximum count value DINT Follow data 0
type
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bResetFlag Counter overflow reset BOOL TRUE, FALSE ‘ FALSE |
® OQutput variable
Name Description Type Range Initial
value

bActive Function block BOOL TRUE, FALSE

valid flag
bBusy Execution flag BOOL TRUE, FALSE
dCountValue Count value BINT Follow data -

type

bOverUpperRang Count -
e exceeding the

maximum value BOOL TRUE, FALSE

flag
bOverLowerRang Count
e exceeding the

minimum value BOOL TRUE, FALSE

flag
bError Fault flag BOOL TRUE, FALSE
eErroriD Error code HSMC_ERROR_CODE -

® Function block description

This function block is used for the start and end of counter counting. When bEnable in

the function block is set to TRUE, it means starting the counter counting. When bEnable is

set to FALSE, it means ending the counter counting.

1. The function block Counter is the counter index number. The relationship

between the counter mode, counter index number, and corresponding hardware input

port is as shown in the following table:

Model Counter | Counter | Counter | Counter | Counter | Counter | Counter | Counter
0 1 2 3 4 5 6 7
Single INO.1 INO.2 INO.3 INO.4 IN1.1 IN1.2 IN1.3 IN1.4
phase pulse pulse pulse pulse pulse pulse pulse pulse
counting
Pulse+dire | INO.1 - INO.3 - IN1.1 -- IN1.3 --
ction pulse pulse pulse pulse B
INO.2 INO.4 IN1.2 IN1.4
direction direction direction direction
Phase AB | INO.1 - INO.3 - IN1.1 - IN1.3 -
1/2/4 phase A phase A phase A phase A
frequency | 0. INO.4 IN1.2 IN1.4
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phase B phase B phase B phase B
CW/CcCcw INO.1 -- INO.3 -- IN1.1 -- IN1.3 --
cw cw cw cw
INO.2 INO.4 IN1.2 IN1.4
ccw ccw ccw ccw

Counter 1, Counter 3, Counter 5, and Counter 7 only support single-phase counting

mode.
[Example]

If Counter 2 is set to pulse + direction, the INO.3 terminal of the controller should be
connected to the external pulse signal, and the IN0.4 terminal should be connected to the

external direction signal, and Counter 3 will not be enabled at this time;

If Counter 4 is set to single-phase counting, the IN1.1 terminal of the controller should
be connected to an external single-phase signal. At this time, Counter 5 can only use
single-phase counting or the counter is not enabled. If Counter 5 enables single-phase

counting, IN1. Terminal 2 should be connected to an external single-phase signal.

2. The counter configuration items in the HSIO parameter page include:

a) Enable: Whether the counter is enabled. When the counter is enabled, the
function block HS_Counter can be used. If Enable in the HSIO configuration page is FALSE
and bEnable in the function block HS_ Counter is set to TRUE, the HS_Counter function
block reports an error, the bError output status changes to TRUE, and a fault code is
generated.

b) CounterMode: Counting mode. Single-phase counting, pulse + direction, phase
AB single, double, quadruple frequency counting, CW/CCW counting are supported.

c) CounterMethod: counting method. FALSE means loop counting; TRUE means
linear counting.

d) Loop counting method: The counting range set by the function block is
[-2147483648, 2147483647], which can include -2147483648 and 2147483647,
depending on the minimum and maximum values set by the function block. When the

count exceeds the maximum value, the counter starts counting in reverse. For example,
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when the counting range is set to [-9999, 9999], if the counter reaches 9999 in the
positive direction and continues to receive positive pulses, it will become 9998, 9997,
and 9996 in the next moment and decrease in reverse order; when the negative count of
the counter reaches -9999, if the negative pulse continues to be received, it will be -9998,
-9997 and -9996, which will decrease in reverse order.

e) Linear counting method: The counting range set by the function block
(-2147483648, 2147483647), excluding -2147483648 and 2147483647, based on the
minimum and maximum values set by the function block. When the count exceeds the
maximum value, the output status of bOverUpperRange changes to TRUE. When the
count exceeds the minimum value, the output status of bOverLowerRange changes to
TRUE; when the rising edge of bResetFlag is executed, the output status of

bOverLowerRange and bOverUpperRange can be set to FALSE.

| HsIo 54 e @ #  mME Bm Es
| + - [ PortInFilter e mE e =]
*+- [ InterruptcMD $ih, PETRE RIS
e + - [ PortFunc:PortOutMode it SRS
= Counter HEEER
IE=] = @ Counterd
@ Enable BOOL TRLE FALSE JBFH#IEE: FALSE : Disable; TRUE: Enable;
% CounterMode Enumeration of BYTE Fom+Am FE... RE R,
@ CounterMethod ~ BOOL FALSE FALSE PR A i FALSE R TRITIH A TRUER R 4T
= @ Counterl
@ Enable BOOL TRLE FALSE B 1H#28: FALSE : Disable; TRUE: Enable;
% CounterMode Enumeration of BYTE Fon+AmE AAER.. EE R
# CounterMethod ~ BOOL FALSE FALSE FEH A FALER TR SN TRUER RGN
= @ Counter2
4 Enable BOOL TRUE FALSE ERUHEEE: FALSE : Disable; TRUE: Enable;
% CounterMode Enumeration of BYTE MBS R HEE A,
@ CounterMethod ~ BOOL FALSE FALSE WE I T FALSERTEIF T4 TRUER T 4T
= & Counter3
@ Enable BOOL TRLE FALSE JBFH#IEE: FALSE : Disable; TRUE: Enable;
# CounterMode Enumeration of BYTE ABIEEEHET IR et R
@ CounterMethod  BOOL FALSE FALSE PR A i FALSE R TRITIH A TRUER TG
= @ Counter4
@ Enable BOOL TRLE FALSE B 1H#28: FALSE : Disable; TRUE: Enable;
# CounterMode Enumeration of BYTE iRt AE. WEEET
# CounterMethod ~ BOOL FALSE FALSE FEH A FALER TR SN TRUER RGN
= @ Counter§
4 Enable BOOL TRUE FALSE ERUHEEE: FALSE : Disable; TRUE: Enable;
% CounterMode Enumeration of BYTE BiEdd  FEit.. HEE A,
@ CounterMethod ~ BOOL FALSE FALSE WE I T FALSERTEIF T4 TRUER T 4T
= & Counter§
[Note]

When the function block HS_WriteParameter is not executed, the counter configuration
shall be based on the counter configuration content of the HSIO parameter page; when

the function block HS_WriteParameter is executed, the corresponding counter
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configuration shall be based on the HS_WriteParameter function block configuration

and no longer based on the HSIO parameter page.

5.7.2. HS_PresetValue

Counter count value preset function block.

® Command format

Commands Name LD performance
HS_PresetValue
Counter count —Counter bDone—
HS_PresetValue —bExecute bBusyf—
preset —dCountPresetyalue bErrorp—
eErrorlDf—
® |nput variables
Name Description Type Range Initial
value
Counter Pulse axis index BYTE 0-7
bExecute Execution switch, edge BOOL TRUE, FALSE FALSE
triggered
dCountPresetValue | Counter value preset initial DINT Follow data 0
value type
® Output variable
Name Description Type Range Initial
value
bBusy Execution flag BOOL TRUE, FALSE
bDone Done flag BOOL TRUE, FALSE |~
bError Fault flag BOOL TRUE, FALSE
eErroriD Error code HSMC_ERROR_CODE -

® Function block description
This function block is used to set the initial value of the counter. When the function
block bExecute is set to rising edge, the counter value will be set to dCountPresetValue.
The counter preset value operation can be completed in the current task cycle. The
output status of bBusy is TRUE in the preset process, and after the preset operation is
completed, the output status of bDone becomes TRUE and the output status of bBusy

becomes FALSE.

84



5.10 Modul oSERVOTRONIX
. odule ne

[Note]

The counter preset value should be a value between the minimum and maximum
count value set by the counter HS_Counter function block, otherwise the counter

counting will fail.

5.7.3. HS_SetCompare

Counter comparison output function block.

® Command format

Commands Name LD performance
HS_SetCompare
— Counter bDonef—
Counter Tlbabortoupt e
HS_SetCompare comparison . ggitﬁ;‘;z'lf T
output —{byOutputType
—dOutputvalue
— dFPulseFrequncy
® |nput variables
Name Description Type Range Initial
value
Counter Pulse axis index BYTE 0-7
bExecute Execution switch, edge triggered BOOL TRUE, FALSE FALSE
bAbortOutput Close the current count BOOL TRUE, FALSE FALSE
comparison output configuration
dCompareValue Counter comparison value DINT Follow data 0
type
bOutputEnable Whether the hardware comparison | BOOL TRUE, FALSE FALSE
output port is enabled
FALSE: Do not perform
hardware port output
TRUE: Perform hardware port
output
byOutputType Compare output types BYTE 0,1 0
0 means setting time mode,
1 means output pulse mode
dOutputValue Compare output sustained value DINT Follow data 0
It indicates the value from when type
the output is on to off after
comparison; the unit of time is us,
and the unit of pulse is unit.
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dPulseFrequency Pulse output frequency, effective UDINT Follow data 0
only when byOutputType is 1. type
® OQutput variable
Name Description Type Range Initial
value
bBusy Execution flag BOOL TRUE, FALSE
bDone Done flag BOOL TRUE, FALSE |-
bError Fault flag BOOL TRUE, FALSE
eErrorlD Error code HSMC_ERROR_CODE -
® Function block description

This function block is used for the counter comparison output function. The comparison output
function takes effect when the function block bExecute is rising edge.

1. The function block bAbortOutput is used to close the comparison output configuration
under the current comparison value dCompareValue. When bAbortOutput is TRUE, it closes the
comparison output configuration with the previously configured comparison value dCompareValue;

2. The function block bOutputEnable is used to set whether the hardware output port is
enabled. When bOutputEnable is FALSE, it means that the hardware output will not be enabled after
the counter comparison is successful. When bOutputEnable is TRUE, it means that the hardware
output will be enabled after the counter comparison is successful.

3. The function block byOutputType is used to set the execution mode of hardware output
when the counter compares consistency. There are currently two execution methods, as follows:

a) The value is 0: Level output time mode, then the corresponding dOutputValue is the time
from the level being set high to being pulled low (time unit: us);

b) The value is 1: Pulse output mode, then the corresponding dOutputValue is the number of
pulse outputs; dPulseFrequency is the frequency of the output pulses, supporting a maximum of
200K, and the pulse duty cycle is 50%.

4. For the comparison output hardware port configuration, you can select the output mode of
the corresponding port through the HSIO parameter configuration page PortOutMode. If the
hardware output port mode is CNTXCPOUT (x: counter number), the configuration of the
comparison output port of the corresponding counter can be completed.

[Example]

For example, if the hardware port of the comparison output of counter 0 is configured as
OUT1-4 of the controller, you need to select the CntOCmpOut output item in OUT1-4-Mode in
PortOutMode.

For example, if the hardware port of the comparison output of counter 1 is configured as
OUT1-3 of the controller, you need to select the CntlCmpOut output item in OUT1-3-Mode in
PortOutMode.
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HSI0 258 g Ecie] B HiME B B
—— +- [ PortInFilter Hi RO EEE
+- [ InterruptCMD & rhipenimE
s = A PortFunc:PortOutMode Hitim RS A S
# OUTO-1-Mode Enumeration of BYTE fom+Aet  General... FemgidES|: 0
55} @ OUTO-2-Mode Enumeration of BYTE fog+AoFEd  General... FomEiES|: 1
@ OUTO-3-Mode Enumeration of BYTE ABIR{EHHIE  General... BemsitES|: 2
@ OUTO-4+Mode Enumeration of BYTE ABfE1{EHEEE  General... FomEiES|: 3
@ OUT1-1-Mode Enumeration of BYTE GeneralOut  General... emsitES|: 4
@ OUT1-2-Mode Enumeration of BYTE GeneralOut  General... FomEiES|: 5
@ OUT1-3-Mode Enumeration of BYTE GeneralOut  General... BomgitES|: 6
@ OUT1-4-Mode Enumeration of BYTE Cnt0CmpOut ~ | General... omEiES|]: 7
+-- [l Counter E\Eﬁralom neralOut HEEEE
+- [ A cwjccwigi, m HEHEE
H+F[ol% ! S
2 : Bl
Cnt1CmpOut m+3ﬁ§:‘
n m| L +
CntZCmEOut —
Cnt3CmpOut tOCmpOut
Cnt4CmpOut it 1 CmpOut
Cnt3CmpOut
CrteCmpout Efgmgﬂt
Cnt7CmpOut 3
e Cnt4CmpCut
CntSCmpQCut
Cnt6CmpCut
Cnt7CmpQCut
Figure 5-6-3 HSIO Parameter PortOutMode Configuration Page
5.7.4. HS_Comparelnterrupt
Counter comparison output function block.
® Command format
Commands Name LD performance
HS_ComparelInterrupt
Counter Counter bInterruptFlagb—
HS C | consistency bEnable bactivef—
_Comparelnterrupt comparison dCompareValue bBusyp—
. —bResetFlag bErrarf—
interrupt eErroriDb—
® |nput variables
Name Description Type Range Initial
value
Counter Pulse axis index BYTE 0-7
bEnable Level control BOOL TRUE, FALSE FALSE
dCompareValue Counter comparison value DINT Follow data 0
type
bResetFlag Reset flag for consistency BOOL TRUE, FALSE FALSE
comparison interrupt flag

® Qutput variable
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Name Description Type Range Initial
value
binterruptFlag Consistency BOOL TRUE, FALSE
comparison interrupt
generation flag.
When the value is
TRUE, it indicates that
the comparison
output consistency
interrupt is
generated.
bActive Function block valid
BOOL TRUE, FALSE
flag
bBusy Execution flag BOOL TRUE, FALSE -
bError Fault flag BOOL TRUE, FALSE
eErroriD Error code HSMC_ERROR_CODE -

® Function block description

This function block is used to compare the consistency generation interrupt signal.
The function block bEnable being level control and the value being TRUE indicates the
consistency comparison output process. When the counter value is consistent with the
set comparison value dCompareValue, the binterruptFlag output state becomes TRUE.
When the function block bEnable is TRUE, binterruptFlag can be set to FALSE when the
bResetFlag rising edge is executed; bActive and bBusy are always TRUE after the
function block takes effect. After the function block is closed, bActive and bBusy are set

to FALSE.

5.7.5. HS_MeasurePulseWight

Pulse width measurement function block.

® Command format

Commands Name LD performance
HS_MeasurePulseWidth
Pulse width | —jCounter dPuIseWu;Ith—
] —{bEnable bactivef—
HS_MeasurePulseWight measurem bBusy}—
ent bErrorf—
eErrarlDf—
® Input variables
Name Description Type Range | Initial |
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value
Counter Pulse axis index BYTE 0-7
bEnable Level control BOOL TRUE, FALSE FALSE
® OQutput variable
Name Description Type Range Initial
value
bPulseWidth Full square wave BOOL TRUE, FALSE
period
Unit: us
bActive Function block valid
BOOL TRUE, FALSE
flag
bBusy Execution flag BOOL TRUE, FALSE -
bError Fault flag BOOL TRUE, FALSE
eErroriD Error code HSMC_ERROR_CODE -

Function block description

This function block is used to measure the pulse width of a full square wave of a
high-speed input signal. When the function block bEnable is TRUE, it reads the pulse
width value bPulseWidth (unit: us) of a full square wave in the current task cycle in real
time; when the function block bEnable is FALSE, the pulse width measurement function
is turned off.

1. Counter in the function block is the counter index number. See the
correspondence between the counter index number and the high-speed input port in
the details of the HS_Counter function block.

2. The corresponding relationship between counter configuration and pulse width
measurement is as follows:

a) When the counter is configured for phase AB counting, the measured pulse
width is the pulse width of a full square wave of the phase A signal;

b) When the counter is configured as pulse + direction counting, the measured
pulse width is the pulse width of a full square wave of the pulse signal;

a) When the counter is configured as CW/CCW counting, the measured pulse
width is the pulse width of a full square wave of the CW signal;

b) When the counter is configured as single-phase counting, the measured pulse
width is the pulse width of a full square wave of the single-phase signal.

3. During the execution of the function block, bBusy and bActive are always TRUE.
After the function block is closed, bBusy and bActive become FALSE.

5.7.6. HS_Latch

Counter latch function block.

® Command format
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Commands Name LD performance
HS_Latch
—{Counter bLatchFlagb—
Counter value —{bEnable dLatchvaluef—
HS Latch —1{bResetFlag bActivef—
- latch bBusy—
bErrar—
eErrarlDf—
® Input variables
Name Description Type Range Initial
value
Counter Pulse axis index BYTE 0-7
bEnable Level control BOOL TRUE, FALSE FALSE
bResetFlag After the latch is successful, reset BOOL TRUE, FALSE FALSE
bLatchFlag flag is FALSE
® OQutput variable
Name Description Type Range Initial
value
bLatchFlag Latch standard BOOL TRUE, FALSE
TRUE: It indicates
completion of counter
latch
FALSE: It
indicates that the
latch is not completed
dLatchValue Latched counter value | DINT Follow data
type
bActive Function block valid
BOOL TRUE, FALSE
flag
bBusy Execution flag BOOL TRUE, FALSE -
bError Fault flag BOOL TRUE, FALSE
eErroriD Error code HSMC_ERROR_CODE -
® Function block description

This function block is used to latch the counter value after the signal is triggered. When

the function block bEnable is TRUE, it means that the counter latch function is effective;

when the function block bEnable is FALSE, the counter latch value function is turned off.

According to the latch port and latch mode set by HS_ WriteParameter, when the latch

input port meets the set latch mode, dLatchValue is output as the counter value in the

current state.
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1. Counter in the function block is the counter index number. See the correspondence
between the counter index number and the high-speed input port in the details of the
HS_Counter function block.

2. After the counter latch is completed, the bLatchFlag output status changes to TRUE;
when the latch port performs multiple latch operations, the latest latch value shall
prevail;

3. bResetFlag in the function block is used for latch reset. When the bResetFlag input
state is rising edge, the function block will actively reset the bLatchFlag latch state. The
bLatchFlag output state changes to FALSE, and the latch operation can continue;

4. The counter latch port configuration and latch mode need to set the bylLatchPortSel
latch port and bylLatchTrgMode latch mode through the HS_WriteParameter function
block:

a) The bylatchPortSel latch input port configuration selects the corresponding input
port number according to the HSIO _INPUT_PORT type definition;

b) bylLatchTrgMode indicates that when the input port generates an edge change mode,

it will start to record the current counter value accordingly.

Table 5-6-6 Latch Port Trigger Mode

byLatchTrgMode Input port trigger mode
value
0 Do not perform latch recording
1 Rising edge latch
2 Falling edge latch
3 Latch is performed on both rising and falling edges

5.7.7. HS_WriteParameter

Counter writing parameter function block.

® Command format

Commands Name LD performance
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HS_WriteParameter
— Counter bDonef—
HS_WriteParameter Counter writing —E?;Iiuﬂ’tlzlﬂe ngrsuyr—
- parameters —bCntMethad eErrorlDf—
—bylLatchPortSel
—bylLatchTrgMode
® |nput variables
Name Description Type Range Initial
value
Counter Pulse axis index BYTE 0-7
bExecute Execution switch, edge BOOL TRUE, FALSE FALSE
triggered
byCntMode Counter counting mode BOOL TRUE, FALSE FALSE
0: Not used as a counter,
level sampling; 1:
Single-phase counting; 2:
Phase AB single frequency; 3:
Phase AB quadruple
frequency; 4: CW/CCW; 5:
Pulse + direction; 6: Phase AB
double frequency
bCntMethod Counting method BOOL TRUE, FALSE FALSE
FALSE: Loop counting
TRUE: Linear counting
byLatchPortSel Counter latch port HSIO_INPUT_PORT - 0
configuration
Configure according to
the detailed explanation of
the HS_Latch function block
byLathcTrgMode Counter latch mode BYTE 0-3 0
Configure according to
the detailed explanation of
the HS_Latch function block
® OQutput variable
Name Description Type Range Initial
value
bDone Done flag BOOL TRUE, FALSE
bBusy Execution flag BOOL TRUE, FALSE -
bError Fault flag BOOL TRUE, FALSE
eErroriD Error code HSMC_ERROR_CODE -

® Function block description
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This function block is used to configure high-speed counter parameters. The
counter parameter setting is executed at the rising edge of the function block bExecute.
When HS_WriteParameter is not enabled, the high-speed counter configuration is based

on the HSIO parameter page value in the LocalHSIO device.

5.8. High speed input application

5.8.1. Counter phase AB counting application

[Example]

Counter 0 is set to the phase AB phase single frequency counting mode. The minimum
value of the counter is -999999 and the maximum value is 999999. In the loop counting
mode, the following steps need to be performed:

1. Counter configuration

The Enable of counter CounterO is set to TRUE, which means starting Counter O;
CounterMode is set to phase AB single frequency counting; CounterMethod is set to

FALSE loop counting mode.

e + -4 PortInFilter R A IS
+-- [ InterruptcMD $ih BT
s + [ PortFunc:PortOutMode FtimOE A ER
=--[[d Counter HEEEE
5= =~ 4 Counter0
# Enable BOOL TRUE FALSE JEFIH#158: FALSE : Disable; TRUE: Enable;
# CounterMode Enumeration of BYTE AB{E LSS EWEL. HEHEHE
# CounterMethod ~ BOOL FALSE FALSE REH A T FALSER T EF H 3 TRUEFTER 113

@ Counterl
& Counter2
& Counter3
& Counter4
& Counters
& Counters
& Counter7

R SR S SRR

Figure 5-8-1-1 Counter Configuration Items

2. Hardware wiring

If the high-speed input control needs to be connected to an external AB input device,
you need to connect INO-1 to the phase A of the external device and INO-1 to the phase
B of the external device. In NPN mode, you also need to connect one common terminal

COM on the input side to 24V.
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3. Function block execution

Set the preset value of the HS_ PresetValue function block of Counter 0 to 10000. The
minimum value of dCountMinValue in the HS_Counter function block is set to -9999999,
and the maximum value of dCountMaxValue is 9999999. The counting mode is FALSE,
which means that when the positive pulse inputs, the counter value is positive
accumulation. Firstly, the HS_ PresetValue function block is executed to set the initial
value of the counter, and then the HS_Counter function block bEnable is TRUE to start
the counter counting function, and the function block dCounterValue feeds back the
counter counting value in real time; when the HS_Counter function block bEnable is
FALSE, the counter counting function is turned off.

1 H5 PresetValue(

2 Counter[ 0 _|:= 0,

bExecute(EIEN:= preset_don=EGENEN,

dCountPresetValue[ 0000 J:= 10000,

bhone IGENE=> preset_doncIENEN,

bBusy=>-> ,
bBError=> ,

[

o

eErrorID=> )

10 H5 Counter(

11 Counter[ 0 _|:= 0,

12 PEnableQEIE:= counter_enabkle DEIE,
13 bDirection@ES:= FLLSE,

14 dCountMinValue] 8888888 |:= -999993939,
15 dCountMaxValus| 5855558 |:= 95999999,

1& bEResetFlag:= ,

17 dCountValue[ 10000 > counter walue[ 10000 |,
13 klrrerUpperRange=>

13 klwerLowerRange=> ,

20 kActive=> ,

Z1 bBusy=> ,

22 bBError=> ,

23 eErrorID=> )

Figure 5-8-1-2 Function Block Execution Display

5.8.2. Counter comparison output application

[Example]
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Set the comparison output port of Counter 6 to OUT1-4. After the comparison, the port
output is pulse output. The number of output pulses is 100000, the pulse frequency is
10000, and the Counter 6 is in phase AB counting mode. The minimum value of the
counter is -999999, and the maximum value is 999999. In loop counting mode, you
need to perform the following steps:

1. Counter configuration

Please refer to the Counter configuration method in “5.8.1 Counter AB Counting
Application”.

2. Output port configuration

Double-click to select the LocalHSIO device, enter the HSIO parameter page, and set the
OUT1-4-Mode output type in PortOutMode to Cnt6CmpOut (the comparison output

port of Counter 6).

HSI0 31 88 E-Siiic] & HiNE =r  Ef
- +- [ PortinFilter RO R AR
+- [l InterruptCMD fri el Ekidlitr
s =4 PortFunc:PortOutMode iR OEAEE
@ OUTO-1-Mode Enumeration of BYTE ABtR =L GeneralOut FomgitES]: 0
8 @ OUTD-2-Mode Enumeration of BYTE ABEEH%LE GeneralOut orsitEs]: 1
@ OUTD-3-Mode Enumeration of BYTE GeneralOut GeneralOut MorsmitEs]: 2
@ OUTO-4-Mode Enumeration of BYTE GeneralOut  GeneralOut FomgitER]: 3
@ OUT1-1-Mode Enumeration of BYTE GeneralOut GeneralOut HorsmitEs]: 4
@ OUT1-2-Mode Enumeration of BYTE GeneralOut GeneralOut MorsitEs]: s
@ OUT1-3-Mode Enumeration of BYTE GeneralOut  GeneralOut FomsitiES]: 6
E @ OUT1-4-Mode Enumeration of BYTE Cnt6CmpOut GeneralOut FogsitEe]: 7
= Counter SRR
+- @ Counterd
+- 4 Counterl
+- 4 Counter2
+- @ Counter3
+- 4 Counterd
+- 4 Counter5
= @ Counterg
# Enable BOOL TRUE FALSE EBFH2128: FALSE : Disabl...
@ CounterMode Enumeration of BYTE AB{ELESHE  SRIEVHEL.. EE I,
% CounterMethod ~ BOOL FALSE FALSE REHE AT FALSERTE. .
+- 4 Counter?

3. Function block execution

Set the initial default value dCountPresetValue of counter Counter6 to 10000. Counter 6
is in phase AB counting mode. The minimum value of the counter is -999999 and the
maximum value is 999999. The loop counting mode is used.

The comparison value dCompareValue of the HS_SetCompare function block is set to

20000. The enabled hardware output flag bOutputEnable is set to TRUE, the port
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output mode is set to pulse output after the comparison. The corresponding
byOutputType value is set to 1, the number of output pulses dOutputValue is set to
100000, and the pulse frequency dPulseFrequency is set to 10000 Pulse/s. The
comparison output configuration is executed when bExecute performs rising edge.

Functional performance: When the count value of Counter6 is equal to the
dCompareValue setting value, the Outl-4 hardware port generates pulse output, the
pulse output frequency is the dPulseFrequency value, and the number of pulses

generated is the dOutputValue value.

1 H3 PresetValue(

z Counter[ & |:= &,

3 EExecuteEGIEN:= preset_execute IEIEN,

4 CountPresetValue[ 10000 |:= 10000,

5 EDone EEIE-> preset_doncRGNEN,
kBusy=>-> ,

7 bkError=> ,

eErrorID=> );

10 H3 Counter(

11 Counter] & |:= &,

12 EEnablefEE: = counter enable|ENEN,
bDirection[ME]:= FLLSE,

o

F
NI
[=N
)
[m]
2
o
it
£
E.
=l
o
B
g
(1
E
n

l& kEesetFlag:= ,

17 dCountValue[ 10000 > counter value[ 10000 |,
18 kOverlUpperBange=> ,

15 bvrerLowerRange=> ,

20 bRctive=:> |

21 bBuay=> ,

22 bError=> ,

[
[4X)

eErrorID=> );

25 H3 SetCompare (

26 Counter] & |:= &,

27 EExecute QA= compare executeRGIEN,
e bibortOutput FER:= FLLSE,
dCompareValue] 20000 = 20000,
bOoutputEnable IENEL:= TRUE,

1 byoutputIype 1 := 1,
doutputWValue[ 1000000 |:= 1000000,
3 dPulseFrequncy] 10000 |:= 10000,
4 bDone=> ,

5 bBusy=> ,

TEON L I L R AR TR L
3 ¥ i

£
LV

bError=> ,

1]
1

eErrorlID=> );

[
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Figure 5-8-1-2 Function Block Execution Display

5.9.HSIO_ERROR_CODE error code

Currently, the error code types generated within the high-speed input and output
function blocks are as follows. Users can solve the error message based on the error

content and recommended processing methods.
= FAAE [F) s

ENUM H5I0_ERROR_CODE

£ Bl #ES M e T8

% NO_ERROR INT 0

% PARAMETER_ERROR INT 1 MR SHEEER

% COMMAND_ERROR INT 2 1SR ANF - A ER 0GR ERTE

& HWLIMITS_ALARM INT 3 PR kg

@ AXIS_BUSY INT 4 EC. AMEEES

@ HOME_VEL_NOT_MATCHING INT 5 EIEEEFIE - I0: Rt EEeEiaE

@ ACC_DEC_SET_ABMOMAL INT 6 MRHEESREEEERE. SRR

% VELOCITY_EXCEEDED_200KHZ INT 7 ETE 4871 200kHZ

@ MOTION_PARAMETER_NO_CONFIG  INT 8 BEESHFEE, [HERHMC_WritParameter FAEI S &4

& MOTION_POWER_OFF INT 5 o CERERE,  EATHMC_POWERIRAT ERRIRIE

@ HOME_PORT_SELECT_ERROR INT 10 HESESROEE M, SETISEEER EREEMRO NS I et 6
@ HOMING_ABNORMAL_ERROR INT 11 HEESDFRL: ENERERECESEN, BEERRAXESESTFL Tl

@ LOCALHSIO_COUNTER_CONFIG_... NT 12 YA HSANERE HieEloaHsIo CounterBIR 2T IE IR HESHERThRREH
@ LOCALHSIO_COUNTER_MO_EMABLE INT 13 Lait#EEfR e H18ELocalHsI0 Counter Enablefi s

4 LOCALHSIO_AXIS_OUTPUT_CONF... INT 14 Ygrmitis OB LN, HEELoaHSI0 outputModeBl S

@ INVALID_TASK_CYCLE_TIME INT 15 TS TS EER, e MLocalHsIOR & hAIES

@ SYSTEM_ERROR INT 100 FEEBEAEE. HREREEREATRAR

Figure 5-9-1 HSIO_ERROR_CODE Error Code and Details
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6. Use USB disk to update applications

6.1 Operating procedure

(1) Step 1: Compile the CODESYS project on the PC, create a startup application,

and generate files

f SC_APTest.project - SC Studio (€))
XiE ®E W8 I8 ®F & Bl IR s0O =5
A BI&| v ) R |% B Alt+F8 S9v 37 | | Applica
% B Ctrl+F8
| E!iﬁa]ﬂﬁ E - - —
3 | ) lnsxo 4] Device x '@ |
=) SC APTest R P
- s£izp EX MRy
= (@ Device (Servotronix SC302 ARM S E'i -
= Bl rciBiE TEEREIESEE L 2%
- ) Application Z2ETE.. ca C\
il . ca Di\
[£) pLc_PrG (PRG) - | e B\
- @ rma R
= & MainTask (IEC-T4
BE
@] PLC_PRG N
) == »
? PersistentVars
¢ HSIO (LocalHSIO) Treest »
2 SoftMotion General Axis Pool ‘ I PO
=S
Then choose the save path:
¢ EEERA
™ » IFEERE > Desktop » PLC_IGEXTE » SC302 v O £ SC302 iExs 2
|m v T =+ @
Aoz B ExAs wm Fh
# B
B Desktop  # [ Application.app 2024/1/8 15:57 APP Z0{5 143 KB
3 T »
b= »
= Es »
[ s
o, AR (C)
- EE (D)
- i ()
NE
B s
= BR LU 4
THEN):
RS | ERIRRRS (app)
~ B EES) | mE
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PLC_A T » SC302

Ik

5

| | Application.app

| | Application.crc

The finally generated Application.app and Application.crc are the final files used.

(2) Step 2: Copy the update file to /updatefile/ in the specified root directory of the USB

disk

» Create a new updatefile directory in the root directory of the U disk, and copy the

application files Application.app and Application.crc of codesys to the /updatefile

directory of the U disk;

Note: Only supporting NTFS/FAT32 format USB disks

(3) Step 3: Update on SC302 controller

» When the controller is not powered on, insert the USB disk and then power on to

automatically complete the update of the CODESYS program. After the normal update,

refer to the flashing condition of the RUN LED indicator, which is normally on.
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