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From Industry 1.0 to Industry 4.0

First
Industrial
Revolution

based on the introduction
of mechanical production
equipment driven by
water and steam power

First mechanical loom, 1784

A \/ .

1800

Second
Industrial
Revolution

based on mass production
achieved by division of
labor concept and the use
of electrical energy

First conveyor
belt, Cincinnati

Industrial
Revolution

based on the use of
electronics and IT to
further automate
production

First programmable

The Evolution of Industry 4.0

Degree of
complexity

4

Fourth
Industrial
Revolution

logic controller (PLC)
Modicon 084, 1969

slaughterhouse, 1870

1900

2000
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based on the use of
cyber-physical systems

A A \/ N

Time
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Industrial Internet of Thlngs (IToT)

Convergence of IT and Automation

Rapid adaptation to multiple models
Incorporate machine learning and big data

technology
Improves efficiency and reduces training

time
1970s 1980/90s 2000s Today future
Information - 2 e
technology  Mainframe - y ERP
Internet, ER y
modules, MES, MES 7
etc. S
 Integratec SCADA =
architectur e Industrial
: Fieldbuspr ocols
Industn.al TCP/IP P Internet of Things
automation kemole /O

Logical-Controller

% Direct digital.ssRobotics
LU control

The boundary is disappearing
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Current Obstacles to Industry 4.0

Data Analysis
e Historical data not
traceable
e Difficult to conduct
remote monitoring and Industry 4.0
Saa$ Cloud Service

ContrOI Remote programming & §
* Difficult to conduct and offline deployment 5 o

predictive maintenance

IPAIN POINT]|

Data Acquisition s’

 Difficult to integrate PLCs 5 ‘
of different brand -

* Cannot collect real-time 0O ey - \ — O
data from all internal ;
sensing devices : %‘ o @_s! i
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What you will need...

PC-Based Controller toess/SCA
For integrating information technology, big :
data, data storage, and data analysis

EtherCAT —

— I CODESYS
Standardized Control Programming .
Compliant with the IEC 61131-3 and PLCopen
Status Monitoring and Fieldbus Control
Feature with real-time fieldbus support for data
collection from fieldbus I/O
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Benefits of Advantech’'s CODESYS Solution

. ) &

Abundant Application Easy Management Powerful Control

« Support real-time industrial fieldbus * Application are integrated and can ~ * High-performance control IPC ideal

protocols be edited using a single interface for complex motion control

that support all PLCopen IEC-61131- operations.

e Support OPC UA and Modbus 3 programming languages (FBD,LD,

servers/ clients IL,ST, SFC) * Support real-time dual fieldbus data

acquisition of PROFINET and

» Software has wide applicability for ¢ Support Web HMI design and EtherCAT communications

diverse projects & applications. visualization for management.

* Comprehensive library of proven
components for reuse in diverse

_agoce EthercAT~ CANopen applications. ____
Ethen'et/IP ‘#Modbus g & 01@
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Advantech’s CODESYS Solution Architecture

Remote monitoring and
control with Web HMI

IT Level ‘s OT Level
. - A l . . .
= Remote monitoring and — II. » Real-time fieldbus data
control with Web HMI E - EtherCAT acquisition
Fieldbus /0 d
= Web dashboard = Real-time EtherCAT
= Remote programming —_ soft motion control
and offline deployment +;' EthercAT > = Local HMI visualization
i
-  —
J l & ./? Ethernet
i
EtherCAT

Remote programming

and offiine deployment . {%
CODESYS EtherCAT
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Software Architecture and Key Design Features

* SoftPLC profile ) W (

( i\
* Machine stalus M
« Alarm notification

Gateway i
ryeshepel “OPC UA W\Modbus
Supports MRAM for Debugging Native Web-based
value retained Tool Compiler Visualization
of Reabtime Fieldbus || proco) 313 Soft Motion Project
-~ Feature - Communication & POUs Comparison -

Multiple Fieldbus Protocols
[PIRIOIF ]!

FIRETAT ] EtherCAT ~ Ethen ‘et/IP CAN

System

Platform

Distributed
Fieldbus VO
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SoftPLC Design Features

IEC 61131-3 Programming
=iTE B = 1. Instruction List (IL)
- & »— 2.Structured Text (ST)
- B .
| 3. Ladder Programming (LD)
4. Function Chart Programming (FBD)
5. Sequential Function Chart (SFC)

@ CODESYS Soft Motion Module ‘

1.Single-Axis Function Block DD sy
O ° Move Absolute e Move Relative
L e Home e Stop ¢ Power % % a
2.Multi-Axis Function Block
e Camln e CamOQOut ¢ Gearln
e GearOut
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Visualization
1.Controller/ Input options
2.Table/ chart
3.Graphical /animation options
4.\Web-based visualization

for remote control

Compliant with 3rd party

Fieldbus Device
Supports GSD/ EDS/ XML file
import

AD\ANTECH
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Why CODESYS
CODESYS : The World NO.1 Control Software

Survey conducted by one of the most important German Automation
Magazines “Computer&@AUTOMATION", ITQ and two German Universities
(9/2011):

T0© Impanies (machine- and plant manufacturers) were interviewed, One of the guestions
asked was: Wihch develpmend fool do ol wse fo program ol confralier spstems?

CODESYS

Result: PLC Benchmark

7%

7%

m Siemens Step 7

ECODESYS

16%
Beckhoff TwinCAT (CODESYS based)

B Bosch Rexroth IndraWorks
(CODESYS based)

» B&R Automation Studio

6%

* Eliminates the need for proprietary programming systems
* Provides a single tool for control, communication, and HMI functions
* Transforms Windows-based IPCs into powerful real-time controllers

Enabling an Intelligcent Planet ADNANTECH



Engineering in the CODESYS Landscape

Engineering Level

CODESYS Development System

CODESYS Engineering CODESYS
Motion + CNC

IEC 611313 Deb CODESYS
Editors sougger Visualization
Cnm ilers Project CODES
P! Configuration Fieldb
Advantech CODESYS CODESYS
add-on support package Safety

CODESYS

- CODESYS Engineering

11 Enabling an Intelligent Planet ADNNTECH




Open Engineering Software
Visualized Control Software Powered by CODESYS

CODESYS \

The CODESYS V3.5 SP10 Development Environment

 |[EC61131-3 applications professionally engineered by
technicians and software engineers using an all-in-one tool.

e Supports LD, ST, CFC, IL, SFC, FBD, and UML programming
languages, HMI visualization, and flexible platform expansion

J!'i e — e — for creating structured and efficient applications

PLC Project HMI Visualization Project

§ e _Gom
W g Ir'fslocty
Vapasafulin Wity W By

—l av = - t&-)“.J) 4
e 7 T e Wnetufuthe Aocskrgon 10 00)  Comeditisd @
5- "jm;-E = , we=omew e Download CODESYS IDE software free of charge from
~ R = https://www.codesys.com
< B e
. Becte @ D¢ @
i 1 \ Busy 9
iC: B B Q
L i - EnoriD 0
C o

CODESYS
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https://esd.eu/sites/default/files/pictures/products/logo_codesys_quadrat_rgb_800x719.png
https://www.codesys.com/

Cross Languages for PLC Programming

CODESYS development environment for SoftPLC function

Features :
EDisplay of application data at runtime in simulation mode on SoftPLC
and discrete controllers.

Y WSS Bupports reading, writing, and forced setting of variable values, directly
BARALALAREANANML CODESYS in the respective editor.
T o ot . i 1.l """ BEnables monitoring of specifically selected values in watch lists.
'”j:f & S L = BBupports code execution in single steps or complete cycles?
+0 st -t~ SFC — e -Supports the setting of conditional and absolute breakpoints and
EF T e ,‘ 4 execution points
J -~ e : el
j s Pop—— J _:.:'; 1 J FBD ) Pou_ST x
‘® LY a
¥ eSSy A Ll Reed R - List of application variables
g5 T o 1
¢ | —— ST | 2]
L8 » ! D 3 = "m : Online display of variable values
s e e - R ™ with set breakpoints
goom ' a. - o J
!— Muo-i — - — . - 'n- - I.
T e == — s BT Visualization of historical variable
" ® = I g botttonep o
LB 8 e ¥ N . values over time (sampling trace)
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CODESYS HMI Visualization

Create visualization screens directly in the PLC development
system for display on a target device, PC, or web browser

CODESYS — On-Site Machine Operation and Systems Monitoring | Local HMI

The platform-independent variant shows the user interface directly on the controller via an integrated or connected display. Thus,
control and visualization functions are integrated into a single TPC or UNO device for machine operation and systems monitoring.
An optional extension of the runtime system is necessary in order to use CODESYS TargetVisu.

CODESYS — Remote Web-Based Access for Service and Diagnosis Remote Web HMI

The web-based display variant enables remote access, monitoring, diagnosis, and service over the
Internet. Standard web-browsers communicate (with optional SSL decryption) with the web-server on
the controller using JavaScript, while HTMLS5 is used for visualization displays. This technology is
supported by most browsers and compatible with iOS and Android.

CODESYS
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HMI VisuElement Toolkit

Manufacturers and users can expand the available elements
with their own system- or industry-specific visualization
elements, and all new visualization elements are
automatically integrated into the CODESYS Development
System.

However, the optional CODESYS VisuElement toolkit is required
for this functionality. Additionally, because the elements are

created directly in the CODESYS Development System using IEC [

61131-3 programming languages, no additional platforms are

Alarm management

Visualization elements

required
HMI visualization function list :

Basic controller Special controller Animation
elements elements options
Rectangles Buttons Keys Trace Banners & Pointer Text display
Ellipses Tables Toggles ActiveX tables for instruments Color change
Curves Text fields Image switches elements ::naa:;;r;lert Lamps Visible/ invisible
Polygons Scroll bars Mouseovers Waiting Switches Operable/inactive
Bitmaps Slide controls Function symbcul.s Potentiometers  g;p
Buttons Progress bars calls Text editors Bar graphs Resizing
Frames Radio buttons Rotation
Bézier curves Checkboxes Font properties
Character properties
15 Enabling an Intelligent Planet
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CODESYS

PlL—Co.pﬂ' PLCopen
991€ | 1EC 61131-3
IEC 611313 Standard
Panasonic Panasonic
WAGO WAGO Driver Driver
Remote/IO Remote/IO
= o
im i
—
EtherCAT. ™
—
Description: EtherCAT.
Achieve SoftLogic machine control with the integration of IEC 61131-3 CODESYS software and a PC-based controller to
reduce manual operations and realize lean production, even for unmanned production operations. Q
= Softlogic control of packaging, printing, labeling machine in F&B industries.
CODESYS

= Position-to-position movement control with multi-axis machine for automated board/system testing operations

16 Enabling an Intelligcent Planet ADNANTECH



Example Application for Machine Monitoring & Predictive

WAGO
. = =gk Remote/IO
SRP-FEC210-HAE EtherCAT. ™~ :  aig
el 3! -
PLCopen |o-ooest B'g B gmr
IEC 61131-3
CODESYS Standard |, ..,

ADAM-4000

SMlodbus g gm
Pz FREER pc

.ﬁ. 0‘. ® 0‘%.

..........

Description:

Monitor essential production line equipment by using sensors to collect production status data and transmit real-time data to the cloud for
big data analysis, downtime forecasting, and predictive maintenance in order to increase productivity and reduce maintenance costs.

= Protocol gateway for collecting big data in a distributed 1/0 system that includes frequency/time/temperature/oil/pressure parameters
= HMI visualization enables predictive maintenance and flexible on-site repairs

WebAccess/HMI >

CODESYS
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Why Choose Advantech

Highlights:

» Advantech’s open control solutions are
equipped with an optimized Intel® LAN chip,
BIOS utility, and OS for real-time operations.

» Advantech provides a CODESYS software
driver development tool that facilitates the
integration of Advantech’s automation
products for SoftLogic applications. o

80080 oapus EtherCAT~
» Advantech offers a wide range of controller

and iDoor expansion modules to support CANopcn Etherilet/IP Exirilhy W ‘
diverse automation applications. CODESYS

AD\ANTECH
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Open Control -Panel Controller System Highlights

{u A SRP-FEC210-HAE
e tmbeddedieopESYS (TPC-5152T7)

LAN A :IT Ethernet communication Interface
v Multi-touch M.2 For Program console , remote HMI, MES,ERP ,
v" IP66 Waterproof protection mPCle Storage  Modbus /TPC Data connection

COM RS-232 COM RS-232/422/485

Half-size
WIFI PCle
Antenna
iDoor_ A
CANopen \
Power
SSDBay DP USB3.0 USB2.0 Input
v iKey for Customized Keys Home Key LED Indicator for LAN B/C : Main Controller Ethernet
for Intuitive Operation Power Input communication Interface:

For Industry fieldbus control PROFINET,
EtherCAT, EtherNet/IP ,ModbusTCP
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Open Control - Cabinet Controller System Highlights

| wiAS SRP-FEC210-AE
(Bieagy EmbeddedicopEsys (UNO-1372G)

+ Features-Front + Features- Top

Built-in MRAM 2MB in side:
| PLC Control Process Retain Value

Dual-Power Input

LEDs diagnostic indicator - USB 2.0 USB 3.0 E"‘u | — RTC Battery
Audio Line Out il i; :l' o ) COM1 RS-232 Qh o] = .
, HDMI Display : ﬂ gf-@= Heat Sink
LAN C: IT Ethernet communication Interface @ VGA Display COM2 RS-422/485 ]if —
For Program console , remote HMI, MES,ERP , - USB2.0 "’._ 1) VTE 4D1/4DO
D . ’ X e . fr—
Modbus /TPC Data connection Athena hole reserved o & POWER ON/OFF

iDoor Expansion card or secondary fieldbus System Reset

Card PROFINET,EtherNet/IP ,CANOpen

LAN A/B : Main Controller Ethernet communication Interface:
For Industry fieldbus control PROFINET, EtherCAT,
EtherNet/IP ,ModbusTCP
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Series

Product Specification

Cabinet Controller Panel Controller Series Cabinet Controller Panel Controller
Ordering P/N SRP-FEC210-AE SRP-FEC210-HAE iDoor Expansion iDoor x1 iDoor x1
Platform UNO-1372G-E3AE TPC-5152T-633AE DC Power Input (Voltage) 24 VDC + 20% 24 VDC + 20%
Operating System Microsoft Windows Embedded 7 Pro (32 bit) Microsoft Windows Embedded 7 Pro (32 bit) Ingress Protection IP40 Front Panel IP66
Control Software CODESYS V3.5 SP8 Control RTE & Visualization | CODESYS V3.5 SP10 Control RTE & Visualization Operating Temperature -20~60°C 0~55C
— Storage Temperature -40~ 85 C -20~60 C
CPU Intel Atom E3845 Quad-core 1.91 GHz Core™ i3-6100U Dimensions (W x D x H) 85x139x 152 mm | 383.2x 307.3 x 85.9 mm
dual-core processor (2.30 GHz) Certification CE, FCC, UL, CCC, BSMI | CE, FCC, UL, CCC, BSMI
Memory 4GB DDR3L 4GB DDR4 . — . . — .
Backup Memory 2MB MRAM 2MB MRAM
el S ityee HDMI: 1920 x 1080 @60Hz

VGA: 1920 x 1200 @60Hz 15" XGATFTLED LCD
Max. Resolution N/A 1024 x 768
Backlight MTBF(hrs) N/A 50,000 hrs
Touchscreen N/A Projected capacitive
Storage 128G SSD 64GB SSD
Expansion Slots FUII_SI;GSZATIRIXP?G x1 Full-size Mini PCle slot x 2, Half-size PClel x
Mounting DIN-rail, wall Panel, stand, and VESA (with optional kit)
Network(LAN) 3 xRI4S, 10/11(?85;2505_1M:;Zi IEEE 802.3u 3 x10/100/1000 Base-T (2 x Intel® 1210, 1 x Intel®
1219)
Ethernet
1 x RS-232 1 x RS-232, 1 x RS-232/422/485
1 x RS-422/485, DB9, auto flow control 2xUSB3.0,2xUSB 2.0
3 x RJ45, 10/100/1000 Mbps 1 x Audio Line-Out
/0 3 x USB Ports (2 x USB2.0, 1 x USB 3.0)

1 x DisplayPort 1.4 Out

4-ch digital input, 4-ch digital output (2500
VDC)

1 x VGA, supports 1920 x 1080

1 x HDMI 1.4a, supports 1920 x 1080

21
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Ordering Information

Controller Platform:

CODESYS Bundle P/N Description

SRP-FEC210-AE

UNO-1372G-E3AE, CODESYS SoftMotion & Vis., 128G SSD, WES7P

SRP-FEC210-HAE

TPC-5152T-633AE, CODESYS SoftMotion & Vis., 64G SSD, WES7P

APAX-5580CDS

APAX-5580, CODESYS SoftMotion & Vis., 64G SSD, WES7P

Optional :

CODESYS Bundle P/N

SRP-FEC210-AE

Accessories P/N
AMAX-4830-AE

Description
EtherCAT Distributed Digital I/O

AMAX-4834-AE EtherCAT Distributed Digital Output

FPM-7121T-R3AE 12.1” XGA Ind. Monitor w/ Resistive TS

PWR-247-CE Power Adaptor

SRP-FEC210-HAE

1702002600 Power cable (US) 1.8 M

EWM-W150H02E Wi-Fi module 802.11 bgn/RT5390 1T1R with USB signal

PCM-26D2CA-AE 2-Port isolated CANBus mPCle, CANOpen, DB9

APAX-5580CDS

APAX-5402-E2A0AE |2 PCle expansion slots to support

APAX-5343-AE 72W, Power Supply for APAX-5580 (Support Dual Power)

PWR-244-AE 96W AC to DC power adapter

1702002600

Power Cable US Plug 1.8 M

Enabling an Intelligent Planet
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Contact Information

Open HMI & Control Solutions Product Division

Wilson Dai Jasmine Chiang
PDH Wilson.dai@advantech.com.tw MKT Jasmine.chiang@advantech.com.tw
VOIP:511 EXT:7332 VOIP:511 EXT:7476

Darren Chiu Peter Shen

Darren.chiu@advantech.com.tw SAE
VOIP:511 EXT:7426

PM

peter.shen@advantech.com.tw
VOIP:511 EXT:7168
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Partnering for Smart City & loT Solutions
BEB) iy B3R R LIEH W E X I

= 5\.‘

nat .ru-'ll‘)l')U!J,
SO UANEeTWOrks
ju e Lloud

\

Transportation o7 Devices Computer On Modules Video and RF\D
Power & Energy Environmental & Facility Monitoring Embedded Sottware

/Bullding BEMS Industrial HMI Embedded Design-in Services \ntelligent Display
Intelligent Systems iRetall & Hospitality iHospital \mage &\ideo Processing

Maclhine Automation WebAccess+ Digital Healthcare  Digital Logistics \ndustia\PCs




CODESYS Solution Demo Box Overview

Demo in box Demo Suitcase Demo Project and Guide Line

Demo Guide line slide

SRP-FEC210 - Motion with Web HMI controi architecture

n--! ——

gm lll" L l..l..!
Q’ri Wi Il‘ﬁia Ethe W —
- ﬂ CODESYS IEC61131-3
l 'ﬂ '5 'ﬂ PLC Project
‘4 .' [ " s

“f 1

'l

1
I

. Lrethag o9 Aridiaces MYana

Local HMI with
web remote HMI

oéq“:?“ i

“ﬂlll Moda  Jog PTP  Speed & Gear Sync
e .;pc\.-u Spmli

8 R R |

“EEN @ -ENeO -ENo®

- " o :

H o # PLCopen" ‘PLCopen"
Oz=0 : (') @ CODESYs St
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Demo Box Architecture

EtherCAT 10 -32DI Industry Monitor Indicator light
(AMAX-4833) FPM706T1 series Run/Ready/Alarm EtherCAT Wifi & QR code . ACLLOV
Servo Motor Code for remote . Power input
1 2 3 web HMI login Only

CODESYS |

H ... H

: s s D

. Power
switch

EtherCAT IO -32DO Dip switch for Indicator light for Industry _Et:emet SRP-FEC210 EtherCAT Emergency
(AMAX-4834) motor driver control motor driver control switc (UNO-1372) Servodriver  Motor driver power off
status (EKI-2525-BE)
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Demo Box Features

SRP-FEC210 Control Platform Demo feature

,‘.M‘.
POWER by CODESYS SoftMotion with HMI,Web Visualization siinsuaiosinssans e Bt el .
> Application over IT & OT Network topology integrated. e EEo T = e

servo motor motion control :

> SoftLogic IEC61131-3 PLCOpen EtherCAT SRP-FEC210-AE . s B

PTP _ Speed & Gear sync ‘~

Jog Control - ‘
- PTP Position control. EtherCATm EtherCAT = oEm [ 3
- Speed control. Sene Motor N0 EN9O el
- Gear Speed Synchronize control. | || p T .
» HMI function: = - R _,H‘_‘;,A,_ét_r;‘_..;v.n
- Target Visualization. ‘ Gl dT e . g . ./
- Web Visualization for browser based application with Dashboard. S (Y) A (°) e
Ex: _— CODESYS

Thin Client PC, web terminal, mobile phone device, workstation PC.

O - |PECopeR  —[PLCopen

z Cerining e
_imotion

_icantrol |
* The program project created by CODESYS IDE V3.5 SP10
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Application over IT & OT Network Topology Integrated

CODESYS i ".'j _. = 'H_" = .:..u“u.....:... é 6.5 FPM'7061T MOtlon Contr0|

Remote monitor . .
. 1 Industry monitor Gear Synchronize
Web Dashboard r |g And control BY WEB HMI v

(Web Visualization)

CODESYS
Local HMI
(Target HMI
Visualization)

3.mi s
| B -
e '-.. -. .

L J.II.'n, .‘..,:_.-". i‘ ll'h b

VGA + touch (USB cable)
-
LAN A MAC address only EtherCAt

EtherCAT management

LANC [
IP:192.168.10.100 m'

CODESYS Program . -
Development System

P+192.168.10.2 Wifi AP
P:192.168.10.230 IP:192.168.10.254

Workstation : SRP FEC-210-AE

CODESYS

Daisy chain topology

'\
i)

AMAX-4834 AMAX-4833
32 Di device 32 Do device

A

Node4

Servo Driver Servo Driver Servo Driver
Axis O Axis 1 Axis 2

Industry switch Driver signal

Lopar . == n -
T e E ~{r;<\)tio -Lower stroke(LSN) ' “

comirol . _EMERGENCYS Power off Dip Switch &
IE)(I)F; ixlliczmulation M il A |nd|cator l'ght
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Position Control

Function Block: Return to Home

PTP Position control mode with EtherCAT servo motor Speed
Function demo - - Position control Motor Run/Stop T e R S
screen change R
— . é = = 1S T
. PTP Mode Jog PTP  Speed & Gear Sync @ Position =
r Axis0O —"Go/Stop Axis1 =lCo/Ston ¢ Axis2 — GolStop — - System operation status
Position Of motor Run/Ready/Alarm

Motor Speed &
Position display

Speed Position Speed Position Speed

3 2 ot e - Servo Enable &
. I I , Motor driver status

) ] 04 Satva Edroe
Motor Speed & ol L | ) Axis Alarm clear
H 1 1 25 45 = s 105§ 25 &5 it B 105 V¥ Lol “ LU o
Position Setting 4 I DJ ¢ - Real time curve Function Block: Position control
. e S N— 5 Of motor Position (pps) )
Axis 0 Axis 1 — 0 Axis 2 SO S ——— Mo _MereRelatine
> ™ AN = > = el
: = ' 2 H_THIQ Ruisl_BTP_Busy
( ‘ ) Home ( @ ) Home ( 5 ) Home - Real time curve gy o '
~— = — | Of motor Speed (pps)
- Axis status - Return Home position ‘,
CODESYS ey

*Operation Step: use mode 1 of HMI or mode2 dip switch for start motion system control: -
| chope;ﬂ} chopen.: 15800 —Euj:lu:-l

Mode 1= . Server ready -). Go home=> . Position control Motor Run/Stop o
Axis 0 Start/Sto ] E moti
X! S EtherCAT. ™ g‘o%‘t?onl @ [Target with Web HMI Visualization Ready ]

Mode 2= 5@5‘ . Server Enable -);u@g _Go home=> Z@f} * (toggle switch)
ADMNNTECH

Enabling an Intelligent Planet
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Jog control

Jog Control Mode with EtherCAT servo motor
Function demo
screen change -

Jog Mode Jog

Motor Speed Speed Speed

display |~/

- Jog control of Forward/Reverse

PTP  Speed & Gear Sync @
' - System operation status
@ Of motor Run/Ready/Alarm

Speed

Axis) ———ry Axis! ———— — Axis2

| S8 7-d NEEEEEIER °d (IR B %d | e Servo Enable &
K/ 2 5 Motor driver status
1 Axis Alarm clear
Motor Speed ! : : )
Setting . o - Real time curve
- R R St s - U T e oo Of motor Speed (pps)
PR Axisl Axis 2
(/ /T\\ /-‘Il"ll‘\_) (//W\
x\~»_// e 2 ~__

- Axis status ‘,

*Operation Step: use mode 1 of HMI or mode2 dip switch for start motion system control: CODE SKS

Mode 1= . Server ready = . Jog control of Forward/Reverse

Surmed |
Mode 2= - (i} . Server Enable = E{fgﬂ‘ . Axis 0 Start (toggle switch) EtherCAT. ™ E
30 Enabling an Intelligent Planet

‘ pLCopeﬂ PLCopen]

~mc.)tion . . Ao
control @ [Target with Web HMI Visualization Ready

Speed

/A,

lime

Function Block: Jog control

HC_Jog_2
MC  Jog
_Gen=ricDSE402_2 —Axis - Buny
Commandhborted — Ax og_abo
AxinZ Jog_F EEror —Axial Jog_ecr
11 FogForward Erzerld|l-Axiad Jag ErriD
%is2_ Jag_R
} } TogBackward
DI_Axisld Start
T
is2_ Jog_speed sF —Veloeity
15000 —Acceleration
15000 {Deoelerstion
{Ferk
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Speed Control

Speed Control with EtherCAT servo motor Speed S
Command
Function demo Start Motor
screen change - Speed control \
Gear /Speed Jog PTP Speed & Gear Sync @ lime
- - — . é - System operation status
SRR r IS IS . .
Motor Speed f e p— S - Of motor Run/Ready/Alarm Function Block: MoveVelocity
[eii]
display GolSt ' PV Go/Stop @ T
[ oI Gosics | Servo Enable & E—
: e - Motor driver status _senaricnosan: = EEE e
10 10 m; V : . AXiS Alarm clear J-L;'I;-I.:G-- :Trr'n-m:l-'a:'.hrl:e-:l' :ari -l-_-.r--'-_;-:':."
] | T R e I sy
Motor Speed ! : J) Syno - Start Synchronize with Master
: UnSyne : i
Setting 10 n aand . Axis
b T T & dn bsh 3% 45 ms 8 M 0 9% 41 B3 _Bs ‘1

Master Soeed ohi Slave 1 Slave 2
r?.r«_\‘ P I 0 - e Real time curve
| ¥ 1
Tl = ( Of motor Speed (pps)

- _,f/ll Soeed ch3 _,e) @ / '9 J
Motor Axis . - Change Master Gear in/ out
status axis speed - Status Indicator " 3_Gearspeed_se —{velosity

*Operation Step: use mode 1 of HMI or mode2 dip switch for start motion system control: CORESE> ) '_ I _je:*.
i 1
Mode 1= . Server ready -). Axis 0,1,2 Speed control chm} e
. . ti
Mode 2= - (iZ}-. Server Enable = ! Hgﬂ . Axis 0 Start /Stop(toggle switch) EtherCAT. ™ E ?o%isg @ [Target with Web HMI Visualization Ready ]
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Gear In/ Out Speed Synchronize

Speed Synchronize Control Gear mode with EtherCAT servo motor Function Block: Gear in

Speaed HE_Searln 0
Sme 'Hl.: rmnrr; ]
Function demo - Start MOtor e &M Drive ETC_Cenerlel2p402 SHaster B Indear
I \ 8W_Drive ETC GemerloDeP40z_L —Halave Busy — Awisl_dearin_busy
screen Change Speed ContrOI ,I_J R_TRIG_3 :“-:w.w:n-'J.t.L'-;l.":ej:'—.:-m'.:'._.‘:tau:._.‘-.i...".
- P inl GearOut Dona I R_TRIG | Ereoar —Axisl OG=arin srr
L I oL b o —Pxmou Errarl i=1l 3= n Err
Gear /Speed Jog PTP Speed & Gear Sync @ Time 1 g o[ {zseout= ErrarIDi Anisl_gesrin Erril

- - é - System operation status
Axial r Axisi A is2

Motor Speed f — E— S Of motor Run/Ready/Alarm
display o/ St ' Go/St @
| v Go'siop /I | cocor Servo Enable &

L —hRasi=imasakar
oTeY - Motor driver status S M
L || unResy . EO00 —|Remaleraeian
. " . Wk Axis Alarm clear 5000 —IDems 1azasian
: Senm Eor N

7 4
Motor Speed " " Sync Start Synchronize with Master
. LInsync Axis
Settlng 1w - , - " and A,
0 Master \ ;;ed‘:‘ Y save ! . am  Siave 25; - Function Block: Gear out
T, =E T 0 i e Real time curve
| 9 | -
N GRSECCLS ) B ( / Of motor Speed (pps) MG Gearout 1
- _,f/ll Soeed ch3 - MC GearoOut
1ericDSE402 2 —Ss8lave Done
Motor Axis Change Master Gear in/ out Busy[~Axis2 Gearout Busy
status . - . _GearcutsStart Error [—Axis2 GearOut Error
axis Speed Status |ndlcat0r " —[I |] Execute ErrorID —P.xis2_GearOu.t_Err Ino

*Operation Step: use mode 1 of HMI or mode2 dip switch for start motion system control: CORESKS

Mode 1= . Start Synchronize . Change Master Speed chmﬂ PLCore
p— oti
Mode 2= EGD . Speed Sync/unSync EtherCAT. ™ E Cor |?C“ @ [Target with Web HMI Visualization Ready ]
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