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1. Notices

The information contained in this document is subject to change without notice.
Synapticon GmbH provides this material "as is" and makes no warranty of any kind,
expressed or implied, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose. Synapticon GmbH shall not be
liable for errors contained herein or for incidental or consequential damages in
connection with the furnishing, performance or use of this material, whether based
on warranty, contract, or other legal theory.

1.1. Copyrights and Trademarks

This document contains proprietary information, which is protected by copyright. No
part of this document may be photocopied, reproduced, or translated to another
language without the prior written consent of Synapticon GmbH.

SYNAPTICON, SOMANET, OBLAC, ACTILINK, as well as the Synapticon logos, are
registered trademarks ® of Synapticon GmbH.

PROFINET® is a registered trademark of Siemens.

All other product names are the property of their respective trademark or service
mark holders and are hereby acknowledged.

Synapticon GmbH
Steinbeisstr. 1

71101 Schoénaich
Germany, Europe
www.synapticon.com

Copyright © Synapticon GmbH 2026. All rights reserved.
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1.2. Intended Use

Synapticon documentation contains information to ensure the safe and proper use of
its products. As such, all Synapticon products should be handled, installed, and
maintained by trained automation and control specialists who have knowledge of
electrical systems and/or drive technology. These individuals should also be familiar
with the applicable standards and requirements.

It is recommended to understand all components, safety information, and
precautions for correct operation prior to use. Refer to, and retain, this
documentation for reference.

ATTENTION
Synapticon products must be used in accordance with all specified safety
requirements, i.e., all standards and regulations, applicable laws.
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1.3. Warnings

Boxes are used to indicate potentially dangerous situations as follows:

NOTE
Background information that is not necessarily required for basic operation but for
optimal performance.

IMPORTANT
Required for correct functionality. Ignoring these facts may result in erratic behavior
or lack of function.

ATTENTION
Indicates a situation that could possibly lead to serious accidents and/or destruction
of the servo drive.

DANGER
If these warnings are ignored, hazardous and potentially fatal situations may arise
from improper or careless use.
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1.4. Reporting Errors

It is in our best interest to provide detailed, user-oriented and error-free
documentation. If something is missing, incomprehensible or incorrect, go to
Suggest Documentation Improvement and complete the form displayed there. In the
“Link to documentation page” field, enter Using Synapticon PROFINET Library -
TIA Portal Example v1.1.

1.5. Versioning

This documentation will be constantly updated and improved. The version in the
footer reflects the current documentation release.
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2. Disclaimer

This document provides an example of how to use SOMANET drives with the
Siemens TIA Portal.

The included code is an example and should not be taken verbatim. When in doubt,
refer to the original Siemens and/or Synapticon SOMANET documentation.

NOTE
Synapticon GmbH refuses any responsibility for any problem or damage that may be
caused by the use of the example configuration and code!
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3. Overview

This document explains the steps required to turn a BLDC motor by utilizing the TIA
Portal on a Windows platform with PROFINET-based Synapticon products.

3.1. Hardware

Figure 3.1 below displays a block diagram of the wiring used in this example. The
code and procedure described in this document assumes the use of the Siemens S7
1500 PLC; however, any PROFINET-compatible PLC can be used.

NOTE
Detailed instructions and wiring diagrams for all devices can be found in

Synapticon’s documentation.

SOMANET Integro SIEMENS S7 1500

VDC

Encoder
(or use
integrated)

Figure 3.1 - Block diagram of the hardware setup
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3.2. Software
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To control the devices, Siemens TIA Portal software is used.
The download link of the version used in this example is available here.

NOTE

Registering with Siemens is required in order to be able to download the software.

In this section, a brief description of the installation procedure and system

configuration is provided.

3.2.1. Installation

Before installing, ensure that the Microsoft .NET Framework 3.5 Service Pack 1 is
installed and enabled in your Windows’ features. If it is not, enable it:

Windows Documents

Microsoft Bing

Apps

Best match

&= Turn Windows features on or off

Control panel
Settings

AF Change the language that Windows
features appear in

=

o |

i a &

IROdmrOOoood

H

L windows features

More ¥

¥y Windows Features

Turn Windows features on or off

)
Turn Windows features on or off

Control panel

To turn a feature on, select its check box. To turn a feature off, dear its check box. A
filled box means that only part of the feature is turned on.

.NET Framework 3.5 (includes .NET 2.0 and 3.0) -

.NET Framework 4.8 Advanced Services

Active Directory Lightweight Directory Services
Containers

Data Center Bridging

Device Lockdown

Guarded Host

Hyper-V

Internet Explorer 11

Internet Information Services

Internet Information Services Hostable Web Core
Legacy Components

Media Features

Figure 3.2 - Enable .NET Framework 3.5
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Once the .iso file is downloaded, mount it and start the installation. Installation might
require restarting your computer. Once the computer restarts, it displays a warning
message that the installation medium is not found. Mount it again, press the retry
button, and the installation begins.

Follow the installation instructions - selecting a typical installation as displayed in the
image below - and wait until it completes the installation.

TIA Portal V19 STEP 7 Professional + STEP 7 Safety + WinCC - Setup

SIEMENS Totally Integrated Automation

Please select the product features you want to install. If you deselect
components which are already installed, they will be uninstalled.
a

+ General settings i= Minimal iZ Typical § User-defined
BSE 2
) Configuration & simulation (SIMATIC Panels, WinCC Runtime Advanced)
|2 SIMATIC WinCC Unified
W] SIMATIC WinCC Unified Devices
Install -] £ SIMATIC WinCC Professional
~ Qverview L [JE SIMATIC WinCC Professional Devices
© Modify system (W] ) Options
(W) ) Tools
D SlEe Tl E &) 22 TIA Administrator
..[¥)[E¥ Automation License Manager v
3ummary device images of all SIMATIC HMI devices have been moved to an additional DVD. If~ »

you want to transfer HMI devices, install the respective image files from the DVD
SSIMATIC WinCC Panel Images for TIAPortal V197,

W
Create desktop icon
Hard Disk Drive space:

Drive Size Available Required Thereoftemp Remaining
@ C\ 116.7GB 48.1GB 9.6GB 1.1GB 39.6GB

Target directory:

|C:\F'r0gram Files\Siemens\Automation | Browse...

Figure 3.3 - Confirming the typical installation

Once the setup is complete, restart your computer.
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3.2.2. Setting up the PG/PC Interface

A PG/PC interface - as displayed in the image below - must be established.
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e Select the application access point to be an Ethernet device, which was

connected to the PLC, and set the TCP/IP.Auto protocol.

« ~ 4 [E8 > Control Panel

Set PG/PC Interface (32-bit)

© Search Windows Help and Support fol pa/pc

Set PG/PC Interface X

Access Path | LLDP / DCP | PNIO Adapter | info |

Access Point of the Application:
|S7ONUNE [STEF7)  —> Realtek USB GbE Family Cortroller. TCPIﬂ
(Standard for STEP 7)

Interface Parameter Assignment Used:

|Reattek USB GbE Family Controller TCPIP., Properties. ..
| local 1 - Diagnostics.

SB GbE Family Controller. 150.1

SB GbE Family Controller TCPIP.1
5B GbE Family Controller TCPIP. Auto.1 .

< >

(Parameter assigment for the |E-PG access
to your NDIS CPs with TCP/IP Pratocal
(RFC-1006))

Cancel Help

v U pa/pc x

Figure 3.4 - Setting up the PG/PC interface
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3.2.3. PLC IP Address

Determine the PLC’s IP address. Typically, this occurs by using the PLC display and
buttons. In most cases, it is displayed in the Overview menu.

SIEMENS

STOP |

o Overview

CPU 15111 PN
¥1:192.168.0.30

V1.8
6EST 511-1AK01-0AB0D

ESC OK

SIMATIC
57-1500

Figure 3.5 - IP address of the PLC
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3.2.4. Setting up the IP Address

In order for the PC to find the PLC and Synapticon device, the Ethernet card IP must
be set to have the same domain as your PLC.

To do this:
e Go to Control Panel -> Network and Internet -> Network connections.
e Select the Ethernet adapter, right click on it and select Properties.
e Next, select Internet Protocol Version 4 and select Properties.
Configure it as displayed in the image below.

=
T ‘% » Control Panel » MNetwork and Internet * Metwork Connections v L o
{\.,..:...;m - Nisakla dbis satomal sl das Nissmsns daln ammi ~sction Renarme this connection » - - M | 0
— Ethernet 2
" Networking  Sharing ble unplugged ._!F- Unidentified network
I Comea using: tel PCI Ethernet Adapt =" Realtek USB GbE Family Controller
| | &P Reatek USB GoE Famiy Controler fost-Onl Network 22__ [ WiFi
- bost-0 Internet Protocol Version 4 (TCP/IPw4) Properties >
onfigure.... ost-L
Thiz connection uses the following tems: General
HP(:Iient for Microsoft Metworks ~ v 1P seth ned sutomatically if twork <
i) . . ) ou can get IP settings assigned automatically if your netwark suppor
= File and Printer Sharing for Microsoft Networks thig capability. Otherwise, you need to ask your network administrator
"If\ﬁrtual Box NDISE Bridged Metworking Driver for the appropriate IP settings.
T3 Npcap Packet Driver (NPCAF)
'\IPOUS Facket Scheduler (0) Obtain an IP address automatically
i Intemet Protocol Version 4 (TCP/1Pv4) (@® Use the following IP address:
[ 4 Microsoft Network Adapter Muttiplexor Protocol W
< > IP address: 192 . 168 . 0 . 241
Install... Uninstall Properties Subnet mask: 255255 .255 . O
Transmission Control Protocol/Intemet Protocol. The defautt
wide argga netw.IO_drk |:rotococ|1 ﬂ;lat ;mviies communication CObtain DNS server address automatically
across diverse interconnected networks.
(®) Use the following DNS server addresses:
Preferred DNS server: l:l
oK Cancel Alternate DNS server: l:l
[validate settings upon exit T —
Conce
6 items 1 item selected =

Figure 3.6 - Setting up the adapter IP address
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4. Using the Synapticon Library - Example

An example program that demonstrates how to use the library can be downloaded

here: Synapticon Library TIA Portal Example. This program includes all of the tags,
variables and databases for the function blocks from the library itself.

To use the program, separately download the Synapticon Library.

I IMPORTANT

The package provided assumes that the drive is already configured using OBLAC
Drives.

lE\(I_ICIPleI_I )rive State Machine and Axis

Drive State Machine Control Axis Status

Achal Tor
Active-i |—U
L Achual Vel
[+0.000
o Stabusword and Controlword Actusl Pos
: Parameter Cperations [+19.101
CSP - Basic Auds State
MC_Halt oo - custom [+5
CSV - Baskc and Custom Error
Hz CST - Basic and Custom
Profiled Maotions - PREVPT
— Homing MC_ReadStatus
Axis Errar
D Axis State
' Actual Pos
Actal vel
Actual Tor
Bror

Op Mode

Figure 4.1 - Synapticon’s Library Example in the TIA Portal -
Visual Appearance
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4.1. Importing the Synapticon Demo Project

Once the archived project is downloaded, it must be loaded.

To do so, in the file browser, select Synapticon_Library TIAPortal_example.zap19

Totally Integrated Automation

7

Opened project: C:\Users\Zvezdan\Desktop\Synapticon_Library_TIAPortal_example\Synapticon_Library_TIAPortal_example

Figure 4.2 - Opening the Synapticon example archive

When loading the project, the TIA Portal prompts you to select where the unpacked
project will be saved.

When this occurs, select the last option: Open the project view.

Open the project view

Figure 4.3 - Opening the project view
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Once the project has opened successfully, the PLC and simulated HMI should be
displayed in the left panel (as indicated in the image below):

A Siemens - C:\Users\Zvezdan\Desktop\Synapticon_Library_TIAPortal_example\Synapticon_Library_TIAPortal_exam

i
Project Edit View Insert Online Options Tools Window Help

i savepojec & X =T X )8 5 MEE R & Goonline ¥ Gooffine fio M [

IDevices [ Plant objects |

¥

¥ | Synapticon_Library_TIAPortal_example
B Add new device
Fh Devices & networks
& PLC_1[CPU 1511-1 PN]
[y Device configuration
Y+ Online & diagnostics

1

» gl Program blocks
» | g Technology objects
» L&) External source files
b Lg PLCtags
» | PLCdata types
b 14 Watch and force tables
» _ig Online backups
» |55 Traces
» _jj, Device proxy data
1 Program info
C.f PLC supervisions & alarms
£ PLCalarm text lists

» g Local modules
» g Distributed 10
~ 3 HMI [TP1500 Basic color PN]
[IY Device configuration
4 Online & diagnostics
Y Runtime settings
» [ Screens
» [§ Screen management
» g HMI tags
"2, Connections
4 HMI alarms
o Recipes
5] Scheduled tasks
1.; Text and graphic lists
1§ User administration
» i Ungrouped devices
¥ mm Security settings
» |28 Cross-device functions
» g} Common data
» [z Documentation settings
b @ Languages & resources
» [ Version control interface
» [y Online access
» 5§ Card Reader/USB memory

Figure 4.4 - Successfully loaded project
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To select the desired PLC model to use:
e go to Devices & networks in the left side menu,
e select Network view, and
e double click on the predefined PLC.

Figure 4.5 - Select the PLC in Network view
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This opens the PLC in Devices view.

From the menu:
e right click on PLC_1 and
e select Change device.

74 siemens - C:\Users\AE\Documents\Automation\Profinet_Synapticon\Profinet_Synapticon

Froject Edit View Insert Online Options Tools Window Help

Cf HHsovepojecs @ ¥ & X D22 B MG E R F coonline o cooffiine g MW 2 1] 811

Profinet_Synapticon » PLC_1 [CPU 1511-1 PN]

FLC_1 [CPU 1511-1 PN g 3
11 1 (2

J Devices ” Plant objects

= |

¥ _7 Profinet_Synapticon
B Add new device
____________ Eﬁ-h Devices & networks
~ [ PLC_1 [CPU 1511-1 PN]
IIY Device configuration
4| online & diagnastics
~ [ Program blocks o
B Add new block Rail_0
2 Main [OB1]
2B MAIN_FB [FB1]
@ MAIN_FE_DE [DB1]
» | System blocks

[# Technalogy objects Ctrl+x

Ctrl+C
Crrl+w

External source files
rL_d PLCtags

[l PLC data types

|53 Watch and force tables
[ online backups

¥ Delete Del
& Go to topology view

B3 Traces g Go to netwark view

v v rwrvrwrwrow

[ Device proxydata Compile ]
Eo§ Frogram info Download to device ]
L PLC supervisions & alarms a evice C
E] PLCalarm text lists
+ [ Local modules
» [ Distributed 10
= | HMI_1 [KTP900 Basic PN]
IIY Device configuration
| Online & diagnestics
Y Runtime settings
» r“D Screens
L3 rf.ﬂ Screen management
» [ HM tags
%24 Connections i Assignment list
4 HM alarms T‘ Il Show catalog CtrlShift+C
il Recipes | Export module labeling strips

Ul Historical data
5] scheduled tasks ‘ General 4 ” Cross-referer [ Properties Alt+Enter

L4l Textand graphic lists @m’ﬁ“ Show sl messages [-]

Ctrl+k

Crrl+D

ructure

Figure 4.6 - PLC in Devices view
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In the dialogue box that appears, select your new device:

Change device — CPU T5T1T-T PN

Current device:

[2]

CPU1511-1 PN

Article no.: 6ESY 511-1AKOT-0AB(
Version: V1.8 n =
Description:

CPU with display; work memaory 150 KB
code and 1 MB data; 60 ns bit
operation time; 4-5tage protection
concept, integrated technology
functions: Motion Control, closed-oop
centrol, counting&measuring;
integrated tracing; PROFINET IO
controller, supports RTIRT, 2 ports,

MRP, transport protocol TCRIIP, 57
communication, Web server, constant
bus cycle time, routing; firmware V1.8

[<] I |

Compatibility information

Information
‘LicenseManager’ will be created!
'OPC UA" will be created!

-~ Q000

New device:

[>]

CPU 1513-1 PN

Article no.:

6EST 513-1ALO2-0ABC | =

Version: V29 ﬂ

Description:

CPU with display; work memory 300 KB
code and 1.5 MB data; 40 ns bit
operation time; 4-5tage protection
concept, technology functions: motion

control, closed-oop control, counting L
and measuring; tracing; Runtime

options; isochronous mode (central);

for all PROFINET interfaces: transport
protocel TCPIIP, secure Open User
Comrnunication, 57 communication,

57 routing, IF forwarding, Web server,

DNS client, OPC UA: Server DA, Client
L4 (]

Wirtual CP interface port’ will be created!

Uniform access control and user management for all PLC services is

‘Virtual communication interface’ will be created!

no longer supported.

~ [ cPu
» [ CFU1511-1 PN
» [ CPU1511C-1 PN
» [ CPU1512C1 PN
~ [l CFU 1513-1 PN
[l 5E57 513-1AL00-0480
[l 6E57 513-1AL01-0AB0
[l 6E57 513-1AL02-0A80
[l sE57 513-1AM03-0ABO
» [ CPU 1515-2 PN
» [l CPU 1516-3 PHIDP
» [ CFU 1517-3 PNIDF
» [l CPU 15184 PNIDP
» [l CPU 15184 PNIDP ODK
[ CPU 15184 PNIDP MFP
[ cPU 1511F-1 PN
[ cPU 1513F-1 PN
[[§ cPu1515F-2 PN
[ cPU 1516F-3 FNIDP
[[8 cPU 1517F-3 PHIDP
[[8 cPU 1518F-4 PNIDP
[ cPU 1518F<4 PNIDP ODK

-

v v v w v w w

[ Il 2]

oK | | Cancel |

Figure 4.7 - Selecting your PLC
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After confirming, a new dialogue window appears.

e Untick Protection of confidential PLC data and
e press the Finish button.

PLC security settings X

Protection of confidential PLC data
Select whether your confidential PLC configuration data is to be protected.

@ Protection of

confidential PLC data Protection of confidential PLC configuration data activated:
- Confidential PLC configuration data (e.g. OPC UA centificates) are protected in the TIA Portal
project and during runtime.

- If the PLC must be replaced with a replacernent FLC, the password for the protection of
confidential PLC configuration data must also be assigned for the new PLC.

Protection of confidential PLC configuration data deactivated:

- Cenfidential PLC configuration data (e.g. OPC UA certificates) are not protected in the TIA
Portal project and during runtime.

- Mo special password treatment when replacing the substitute PLC

[) Protects the PLC configuration data from the TIAP...
|='5:: Setup” to set the password |
| Reset || Setup || Change |

TIA project PLC Configuration
data
' I B
>
B Do not show this dialog again Bac | | Nexts Finich | | Cancel

Figure 4.8 - Disable protection to avoid creating the password

The network can now be scanned for available devices:

net_Synapticon
5 comi [ I B 1) 051

Figure 4.9 - Scan the network for available devices
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e Select PN/IE as the type of PG/PC interface and your
network card as the interface, then
e press the Start search button.

Accessible devices

Type of the PGIPC interface:  B_PN/IE I~
PGIPC interface: W Realtek USB GbE Family Controller ~ ®/q)

Accessible nodes of the selected interface:

Device Device type Interface type Address MAC address
pic_1 CPU 1511-1 PN PNIIE 192.168.0.30 28-63-36-98-D2-B0
integro Somanet Integro ... PNIIE 192.168.0.50 40-49-8A-01-25-BF

FrTT
Online status information: [") Display only error messages

1 Found accessible device integro E]
€ scan completed. 2 devices found.
s Retrieving device information... EI
scan and information retrieval completed. T|

Figure 4.10 - List of Accessible devices

If both the PLC and the slave are found, remember their device name and address.

NOTE
The slave IP might not be set yet; however, the setup will be shown in the steps that
follow.
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e Press the Cancel button.
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Check if the IP of the PLC is set correctly by going to the Devices view and double
clicking on your PLC. In Ethernet addresses, enter the IP of your PLC and ensure
that the name is the same as when the network was being scanned.

T Siemans

CilsersiZvardaniDaskrapiSynapticen_Libeary_TIAPoriasl_ssamplalsynapticen_Libeary

Pyect Edit View  Iineeri Onbne  Optiors Tools

Sxmaey S DODEG &

S A e 8 X

Window  Sialp

PHoocins fg B » L5 H

Dewices Flanit obi| ects

*  tynapison Liksary TiAPotsl_ssample
W A new e
i |+._ Deaces B nenworey
W PG [CPU1E11-1 P
IY Davice configumaion
e Ol B OlgnOEIE
¥ (g Program bilocks

* L Technology objems
* L Entewnal source Ties
¥ L PLC s

v Dig Pl dana types

redl forcw tablew

b iy Onlies Backugs
» g Trace
¥ |, Device prooy data
= Pegram inls
§ PLL supersisions & slsms
B PLC slarm te ban
¥ [ Loced modules
* [ Disoibined WO
T Ly HMI [TP1500 Baic cador P
Iy Davice configumean
§= Onlea & disgnostic

T Rurlirme sellings

b [ Sersenm

» [ Screen managemanl

7 User agmi
b b Ungirouped e
b g STy SeT
b [ gf Cross-geeoe luncliong
b gl T das
b E Ooumanialion sellisg
b | Languages & resceren
b [ g Verion comil ineiios

& g Oding avoess

¥ i Cand FeaderLiW memary

I
13

o g

Gerrseral O eags

= Gurwral

Froject informetion

or & Maintenance

w PROFINET

[

sarface [x1

Ethiivet sidiesis
limu-ul-day synchrorizstion
Operating mode
* Advanced oo
Wieh serser aroess
Sup
Cyle
Comrniunscation losd
Spvtem and chuck memony
SPem disgnostics
L
» Diplay
Usi mtaiface languagn
Time ol gay
» Pypaection & SECunity
B Spsem premes wpply

Confkgaraton ool

| Detalls view

Cnflion ey

Overview of sdd e

Sywiem constanty

Taxts

Ethernet acddresses

Interface nebaarked with

Submes; | FMnE 1

Innermat protacal vesslan 4 [IPvE)

(@) Sei P address in the project

Paddmss: | 193 . 163 . 0 E[V
Subnetmask: | 255 . 355 L 355 0
[ 2 rosaner

77 addreas s et direcily al the device

PROFINET

7 PROFINET derwion ndemeg b 3ot disecely 81 e dewion
B Genesse FROFINET desion naee suiomatioly

PROFINET device name; 21

Cresried name;  Soad! ol

Oewce number: O

Figure 4.11 - Set the IP and the name of PLC
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Additionally, the address and name of the slave must be set.
The steps are shown below:

iemens - C:\Users\Zvezdan

sktop\Synapticon_Library_TIAPortal_example
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Edit
¥ [ seve project 5,

Project View

X i= u

Insert  Online Options

Tools

X S8 (s

Window  Help

i LT

apticon_Library_TIAPortal_example

LPR

Devices Plant objects

2 4

W Add new device

rh Devices & networks

m PLC_1 [CPU 1511-1 PN]
ﬂf Device configuration
= Online & diagnostics

» Lgl Program blocks

» | g Technology objects

4

» s External source files

» Lg PLCtags

» L g PLCdata types

» 4y Watch and force tables

» _ig Online backups

v g Traces

» i Device proxy data
i Program info
& PLC supervisions & alarms
& PLCalarm text lists

» g Local modules

» g Distributed 1O
¥ 3 HMI [TP1500 Basic color PN]
[IY Device configuration
<4 Online & diagnostics

§ Runtime settings

Scheduled tasks

5
I+l Text and graphic lists
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Synapticon_Library_TIAPortal_example

[l Parameter Records module_1

i
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integro [Actilink-5 Integro|
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General 10 tags
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* PROFIMET interface [X1]
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Ethemet addresses
w Advanced options
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* Real time settings
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™ Details view
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integro
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1

Figure 4.12 - Set the IP and the name of the drive
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The IP for the simulated HMI must also be established:

napticon_Library_TIAPortal_

Project Edit  View Insert Online Options Tools Window Help

¥ sevepojen & X = X O3 a 5 M0 E G ¥ Goonline ¥ Gooffline fp I X o | ¥ H

Devices Plant objects

(#

d¢ 1M [TP1500 Basic color PN] [=] 35 B |G| )| @ 8

B

- Synapticon_Library_TIAPortal_example
W Add new device
h, Devices & networks
m PLC_1 [CPU 1511-1 PN]
Y Device configuration

Y- Online & diagnostics HMI_2

» Lg Program blocks

—
» L@ Technology objects
» ls External source files
» L@ PLCTags

» g PLC data types
» 34 Watch and force tables

» _i Online backups

» g5 Traces |
» i Device proxy data
1% Program info
_Jé PLC supervisions & alarms
& PLCalarm text lists
» g Local modules 2
» | Distributed 11O
¥ 4 HMI [TP1500 Basic color PN]

[IY Device configuration 1
Y~ Online & diagnostics
Y Runtime settings
» [} Screens
» [§) Screen management
» g HMI tags » General
thernet addresses
"2, Co * PROFINET Interface [X1] fineme
4 HM General Interface networked with
= flec 3 Ethernet addresses
& sch » Advanced options Subnet: |PN/NE_1
ia Te Information
j7 use
- rouped devices
= l.hg pa . Internet protocol version 4 (IPv4)
v | integro [Actilink-S Integro]
Y Device configuration @ et 1P address in the project
Y= Online & diagnostics
j. integro [Actilink-5 Integro]
[l Telegram 500_1 Subnet mask: | 255 . 255 . 255 . 0

: General | 10 tags System constants Texts

IP address: | 192 . 168 .0 .2

[l Peremeter Records module_1 BT
b g Security settings
» [ p# Cross-device functions
» gf Common data
» g Documentation settings
» @ Languages & resources r PROFINET
¥ _ Version control interface
» g Online access
b [ Card ReadedlISE memary (¥ Generate PROFINET device name automatically

() IP address is set directly at the device

[] PROFINET device name is set directly at the device

PROFINET device name: |hmi

~  Details view Converted name: |hmi

Device number: |

Figure 4.13 - Set the IP of the simulated HMI
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To import the library file, follow the steps below as displayed in Figure 4.14.

Select the Libraries tab on the right.

Press “Open global library”

Switch the data type to compressed libraries.
Select the downloaded file.

N

After following the above steps, select the location for the extracted library.

Totally Integrated Automation
yintes PORTAL

Options %
3 1 R
L&l us - ;r
B2 0pen global library v | Project library @
B = A v = y
kin: | Il Deskiop
Sl Name Status Version -
% * P - g
* Q Synapticon_Library_TIAPortal_exa SR g
Quick access 2
]
- Synapticon_Library_TwinCAT ¥y
Desktop z
2 g
¢ Tc3_Module =
z

TwinCAT3_Library_Synapticon

This PC Synapticon_Library.zal19 ‘
@ D ] ‘ v | Gfobal libraries

Network Flou==anb H E A -
File name: Synapticon_Library zal19 Name Status Version
Files of type, Compressed ibraries (* zal19* zal18* zal17* zi ~ » L1} Buttons-and-Switches

» LL Long Functions
» L] Monitoring-and-control-objects
» [_] Documentation templates

Q Propeffties "'-, Info i | % Diagnostics

Figure 4.14 - Importing the library
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Once the library is successfully loaded, it will appear at the Global libraries tab as
displayed in the following image:

~  Global libraries
g UV TRE R TR B (A 4
Name Status Version
» Ll Buttons-and-Switches
¥ LI Long Functions
» Ll Monitoring-and-control-objects
» || Documentation templates
v || synapticon_Library
b 5] Types F
v Master copies
[& MC_Configure_PP
& MC_Configure_PT
o) MC_Configure_PV
[ MC_ControlWord
B MC_Halt
o] MC_Hardware_Interface
[t MC_Homing
& MC_Inc2UsrDefUnit
= MC_MoveAbsoluteCSP
L& MC_MoveAbsoluteCSP_Trap
= MC_MovePP
i.} MC_MovePT
& MC_MovePV
= MC_MoveRelativeCSP
i.} MC_MoveRelativeCSP_Trap
& MC_MoveTorqueCST
= MC_MoveTorqueCST_Trap
i'} MC_MoveVelocityCSV
B MC_MoveVelocityCSV_Trap
& MC_Parameter_Read
i'} MC_Parameter_Write
[ MC_Power
& MC_ReadStatus
i'} MC_Reset
[ MC_SaveConfig
I MC_StatusWord
|| ST_Axis_IO_Logical
[ii| ST_AxisRef
111} ST_Controlword_Bits
|iil ST_Statusword_Bits
» 4] Common data
» Languages & resources

Figure 4.15 - Successfully imported library

To use the library within the example project:

e Drag and drop all of the function blocks starting with “MC_" to the Program
block folder within the Project tree menu.

e Next, move all of the function blocks starting with “ST_” to the PLC data types
folder.
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V Global libraries

‘ Devices | Plantobjects | l.-l’ d Lil.l u >+ 8 | N} " B = A
»

4

B n Name Status Version

= _| Synapticon_Library_TIAPortal_example
B Add new device
rh Devices & networks
L@ PLC_1 [CPU 15111 PN]
[IY Device configuration
%~ Online & diagnostics
~ [ Program blocks
[ Add new block
& Main [0B1]
& Parameter_Operations [0830)
4 Main_FB [FB18]
@ Main_F8_Instance [D81]
& MC_configure_PP_DB [DB5]
& MC_Configure_PT_DB [D87]
& MC_Configure_PV_DB [DBS)
& MC_Parameter_Read_DB [DB3]
@ MC_Parameter_Write_DB [D84]
8 MC_SaveConfig_D8 [DB8]
- [ System blocks
w | Program resources

4

» [igi Technology objects
» [ Extemal source files
» g PLCtags
~ [ PLC data types
& Add new data type
» L System data types
» [Ji Watch and force tables
» L, Online backups
» (a5 Traces
» j Device proxy data
8 Program info
E3# PLC supenvisions & alarms
& PLCalarm text lists
» [ Local modules
» Ly Distributed 110
b 3 HMI [TP1500 Basic color PN]
» i Ungrouped devices
b g Security settings
» [ 38 Cross-device functions
» [gf Common data
» [f Documentation settings
» [ Languages & resources
» [ Version control interface
» j Online access
» g Card Reader/USB memory

» [1] Buttons-and-Switches
» LI Long Functions
» [ Monitoring-and-control-objects
» [ ] Documentation templates
* [] synapticon_Library
» 5 Types .
¥ | Master copies
# MC_Configure_PP
§ MC_Configure_PT
8 MC_Configure_PV
8 MC_ControlWord
BB MC_Halt
B8 MC_Hardware_Interface
§ MC_Homing
i MC_Inc2UsrDefUnit
I MC_MoveAbsoluteCSP
& MC_MoveAbsoluteCSP_Trap
& MC_MovePP
MC_MovePT
B MC_MovePv
B MC_MoveRelativeCsP
# MC_MoveRelativeCSP_Trap
§& MC_MoveTorqueCsT
B MC_MoveTorqueCST_Trap
& MC_MoveVelocityCSV
B MC_MoveVelocityCSV_Trap
#F MC_Parameter_Read
§ MC_Parameter_Write
B MC_Power
I MC_ReadStatus
B MC_Reset
§ MC_saveConfig
#8 MC_Statusword
11] ST_Axis_lO_Logical
liE] ST_AsisRef
[Ii}] ST_Controlword_Bits
1] ST_Statusword_Bits
» g Common data
» . Languages & resources

Figure 4.16 - Importing the library into the project

Not all devices have the same encoder resolution. If you want to use degrees (or any
other units), set the scaling within the ST_AxisRef structure. This example scales the
increments of the 18bit encoder to degrees; therefore, the scaling factor is

360/278 = 0.0013173.

ST_AxisRef

Name Data type Default value Accessible f... Writa... Visible in ... Setpoint
1 @» 10 *ST_Axis_|O_Lo... [/ ~ ~ ~ (]
2 41 fscaleFactorPosition LReal 0.00137329101 ! =] = !
R T | fScaleFactorVelocity LReal 1.0 ! = =2 O
4 @ fScaleFactorTorque LReal 1.0 ¥ & = O
5 4 bPowerEnabled Bool false ! = = ]
6 41 bError Bool false [ ! =] 0
7 @@ eCumentState Int [l ! f! A
8 41 sErmrorDesctiption String ! = [l I~

Figure 4.17 - Establishing the axis scaling parameters
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/opcom:

Next, compile the hardware and software by right clicking on the PLC and selecting

the Compile option.

TA Siemens - C:\Users\Zvezdan\Desktop\Synapticon_Library_TIAPortal_example\Synapticon_Library_T

Project Edit View Inset Online Options Tools Window Help

F Ml saveprdiect & X 3= X g2 5 [0 [0 E G ¥ Goonline g¥ Gooifline

Project tree

Devices I Plant objects

#e "LE
ST_AxisRef
¥ _| Synapticon_Library_TIAPortal_example ~ Name Data type
B Add new device i @»r o *ST_Axis_I0_Lo.
rh Devices & networks 2 4@ fScaleFactorPosition LReal
LT _mPLC [Py st aem . fScaleFactorVelocity LReal
[IY Device cor
% Online & ¢
~ | Program
B Add ne
&/ Main [{ y .
4 Parami 55 Copy Ctrl+C

SR
Change device

fScaleFactorTorque LReal
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Open in new editor BEweT Bool
Open block/PLC data type..  F7 | ecurmentstate ik

sErrorDesctiption string

MC_Ce
BMCCO o pelete Del
B MCC T peame F2
;| MC_Co
& MC_Co & Geto topology view

28 MC_tq £ 6910 newwork view
;| MC_Ha npi
& MCHC  Download to device »
& MCin¢  Backup from online device

| MC_Md & Goonline Ctrl+K
;& Mc_me Y fline

& MC_Mq % Online & diagnostics D
| MC_M

;| MC_M¢ ™

[| Hardware and software (only changes)
Hardware (only changes)

Software (only changes)

Software (rebuild all)
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Copy snapshots to start values b

B MCME g sart simulation Cul+shiftex

| MM ral i Cross-references I‘ Compile
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= M('Pﬂ 4 Search in project Ctrl+F
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Call structure ;

@ | showall messages -
Description
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i MC_Re 3y ypdate program

' MC_Suz = Pri Ctrl+pP
= & print preview...

Main_f £ P

MC_Col Export CAx data...

MC_Co = Export module labeling strips

MC_Co ‘g Properties... AltsEnter
MC_Parameter_Read DB [DB3]
MC_Parameter_Write_DB [DB4]
MC_SaveConfig_DB [DBS8]

» gl System blocks
» Lig Technology objects
» i External source files

» [ PLC tags
~ [ PLC data types v

< [ >

| Details view |

T4 Siemens - C:AUsers\Zvezdan\Desktop\Synapticon_Library_TIAPortal_example\Synapticon_Library_TI

Poject  Edit View Insert Online Options Tools
4 ¥ Csvepoien & X 3

Window  Help

x 22 300 E R ¥ coonline g¥ Gooffline

Project tree

Devices I Plant objects

B

~ _ Synapticon_Library_TiAPortal_example

B Add new device 1

h Devices & networks 2

¥ L AE T [ePU 18111 PN Il E}
IY Device confic  Change device

| Online & dia|  opes

55 Traces

¥ g Program biod  Gpen in new editor

» Lig Technologyc  Open blockiPLC data type...
» & External sour

»

»

» (34, Watch and fq

3 1;: Online backy X Delete

N Rename

,

[j, Device proxy| & Go to topology view
a5 Program infa gy GO to network view
[ PLC supenvisi

pi
E| PLCalarm tei  pownload to device
» [ Local medulé  Backup from online device
» [ Distiibuted If & Go online
» {3 HMI [TP1500 Ba 9
» '}, Ungrouped devi . Online & diagnostics
» g Security settings
» [ Cross-device fun w,
» @i Common data |
Documentation g,
» (@ Lenguages & re:
» Lo version control i
» [} Online access
» (g Card ReaderiUsa m| {2 Compare
H Search in project

B startsimulation

X Cross-references
Call structure
Assignment list

R, Update program
print...
& print preview.

Export CAx data

' Properties...

v Detalls view 1

Phpa™ =8

Call structure of PLC_1

Call structure 1 Adc
» & Main o8
» & Parameter_Operations o8

F7

ctrlsC

F2

[SUMS

CtlsD

Copy snapshots to start values b

Ctrl+ShiftX

Hardware and software (only changes)
Hardware (only changes)

Hardware (rebuild all)

software (only changes)

Software (reset memory reserve)

| i| Cross-references Ilcomplle

» =
how all m -
Cuter ) [Show all messages
F11 =
Description
Ctrl+P

= Export module labeling strips...

Alt+Enter

Figure 4.18 . Compiling the hardware and software configuration
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After that, download the hardware...

HR|kav"6
Call structure of PLC_1

= Symapticon_Library_TWAPortal_esample Gl structe

I Add new device T b e Msin
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Anna>

Change device
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v [g PLC data ty T ost

P=opticom

+ Gy Watch and

¥ Lig Online bacl
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b [ Device pron
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Delete Dol
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Software (all)

emuhh-q
Smtus 1 Targes Message Action
4 & vAc Resity forfoading. Losd PLC_1*

p ™ Protection Protection from wnauthorized sccess

Devices connedied 10 4N enlerprise network of directly 1o the.
intemet must be approgriately protected against unauthorized
aceass, #.g. by use of firewalls and network segmentation, For
‘more information sbout industrial security, please visit

[l ttp: iwww.siemens. comiindusirialsecurity

@ v Device configurati... Delete and replace system data in target Downlosd to device

» g Security setting

b [ Cross-devies h ™

» g Common dato ™

» - Documentatio ® tu .

b @ languages &1  COPYSRApSNOrs 1o Start valies ¥
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b g Online access I compare N | Cross-references | Compile

P W Cand Pead eS8 " cprch in project cuter [ | Shom all messages =]
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€ Cross-references Fil
T ol structure
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B, Update program

& Fin e
& Pt praview,

Export CAx data._.
= Expart module labeling stips...

', Properties.. AltEner

Description

Figure 4.19 - Download the hardware configuration
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...and the software:

Project Edit View Insert Online Tools

¥ [ saveprojeat g ¥ 3z
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Window
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e Check before loading

Hardware and software (only changes)
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b 1w R Loading will not be performed because precenditions are net m... Load ‘PLC_1"
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(] » Software Download software to device Consistent download
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~ Hardware configuration
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Description
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Figure 4.20 - Download the software configuration
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Select the PLC in the left menu and go online:

74, Siemens - C:\Users\AE\Documents\Automation\Profinet_Synapticon\Profinet_Synapticon
Froject Edit View Insert Online Options Tools Window Help
Gf Wl savepoer & X =5 X N BIME B R F coonline| (F cooifline fp A 2 H ] B2 IR [<eorg

Project tree m 4

Go online

JDevil:es || Plant objects |

[&5 j gt [PLc 11-1 PN] =] = R ::: @li

o]

¥ 7 Profinet_Synapticon
ﬁl‘ Add new device
gy Devices & networks
~ (g PLC_1 [CPU 1511-1 PN]

u'f Device configuration
'/ Online & diagnostics
» gl Program blocks

[ Technology cbjects Rail_0
External source files
r:a PLC tags

[ PLC data types

[z2 Watch and force tables

[ online backups

[ Traces

- v rFT w w w ww

i Device proxy data

B Program info
[Lf PLC supervisions & alarms
E] PLCalarm text lists
~ [ Local modules
Ml Fic 1 [cPu 11141 PN]
w [ Dictributed 10

Figure 4.21 - Go online

If the PLC does not start automatically, start it with:

' Goonline ¥ Gooffine S [N [P 2 — || fe B

~earch in pn

Start CPU

A2 fmon ) aca4 4 okl T-1 [TT| L suurad . [EE

Figure 4.22 - Start CPU on PLC
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Start the HMI simulation. As this will automatically rebuild it with the current settings,
the process may take several seconds:

NA Siemens - C:\Users\Zvezdan\Desktop\Synapticon_Lj

Project Edit View Insert Online Options Tools
¥l savepojea & X 3= Te X 0804
Project tree

Devices || Plant objects

b

8 MC_Configure_PT_DB [DE7]
. MC_Configure_PV_DB [DB6]
M MC_Parameter_Read_DB [DB3]
J MC_Parameter_Write_DB [DB4]
8l MC_saveConfig_DB [DES]
» [ System blocks

f_" Technology objects

|&f External source files

| PLC tags

[ @ PLC data types

|55 Watch and force tables

L&y Online backups

lug Traces

'_l Device proxy data

4 Program info |

@ PLC supervisions & alarms

B PLC alarm text lists

» [ & Online card data

» [ Local modules »

» g Distributed 110

]

Online & Diagnostics
2000090

* v v w T W T W

Change device | version

Open

Open in new editor
)_!anm ¥, cut Crrl+X
» (5] Docy 3¢ copy Ctrl+C
v @ Lang = pocie Cri+v
b Lo Versi
~ [jl Online ¢
'f Disp

» [ com & Go to topology view

» [ com rh Go to network view
» L Twin  compile 3
v [ g Reall  pownload 1o device »
fpu & Goonline Ctrl+K
ﬂDs‘:-(:(:""lln—- Ctrl+M
~ @ p| - Online & diagnostics Crl+D
W HMI Device maintenance »

¥ Delete Del
Rename F2

» F_; Receive alarms

+ IE' Change object color
: r-; [} Start simulation Shift+X

» _.; Stop runtimealsimulation

» I—. Intel S Search in project Ctri+F

S E-I uss X Cross-references F11

» 5 Card Req =+ Export module labeling strips...

g Properties... Alt+Enter

|

Figure 4.23 - Start the HMI simulation
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The screen in Figure 4.23 appears.

Since the PLC was reset and the drive was on, the drive is initially in error state;
therefore, there were missed frames in the communication.

To reset the error:
e Press the Enable button on the MC_Power function block.
e Press the Execute button on the MC_Reset function block to reset the error;
the drive is ready for use.
e Enable Operation by pressing the button on the MC_Power function block.

n RT Simulator

SIEMENS

P=/noptic.om brive State Machine and Axis Status

Drive State Machine Control Axis Status

MC_Power

Axis Busy!
Fnable Active!
Frable Operation Error
Disable block Error Code

17273

MC_Halt

Active:
Halt Error

Figure 4.24 - First start of the drive
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4.2. Usage

The PROFINET implementation allows the device to be controlled in cyclic sync and
profile modes for the torque, velocity and position, as well as performing homing.
Acyclic operations for writing the device parameters are also supported and

implemented in the function blocks

This section provides a brief overview of each screen in the TIA Portal HMI example
project. The main navigation is handled through a central menu, allowing a user to
access all major functions for controlling and monitoring the drive. The Axis Status
panel on the right side of most screens provides a constant overview of the drive's

real-time position, velocity, torque, and operational state by using the

MC_ReadStatus function block.

m RT Sirnulator

SIEMENS

Drive State Machine Control

Friable

Friable Operation
Disable block. Err

0 Statusword and Controlword
: Parameter Cperations
CSP - Basic
MC_Halt |cse - custom

C5V - Basic and Custom

HzCST - Basic and Custom
Profiled Motiors - PEEY/ET
Homirg

MC_Reset -

Doret-
By
Errort-

Achual Tor
[+0
Achual Vel
[+0.000
Achual Pos
[+19.101
Auxig State

Error

MC_ReadStatus
\Puis
D Axis State
Actual Pos

Achual Vel

Actual Tor

Bror

Op Mode

|
T |

Figure 4.25 - Menu for selecting the screen
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4.2 1. Drive State Machine and Axis Status

This is the main screen for controlling the fundamental state of the drive.

Control Description

MC_Power This is the most important control. Use the "Enable" and "Enable
Operation" switches to power on the drive and progress it through
the CiA 402 state machine to the Operation Enabled state, which
is required for all motion commands.

MC_Halt This provides a way to issue a halt command to the axis, stopping
any active motion.

MC_Reset Use the "Execute" button on this block to reset a drive fault.

m RT Simulator

SIEMENS

.SYI‘II:IFIU!III‘I’[DW&: State Machine and Axis Status

Drive State Machine Control Axis Status

Achual Tor.
[+0

Achual Vel
[+0.000

Actual Pos
[+19.107

Axts State

MC_Halt s
Activet
Hatt Errort

Error

MC_ReadStatus

Putis Error]
o Axls State
) Actusl Pos
Actual Vel

Actual Tor

Eror

Op Mode

II | @]

Figure 4.26 - HMI screen for Drive State Machine and Axis Status
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4.2.2. Statusword and Controlword

The screen below displays a diagnostic tool. It dissects the raw 16-bit Statusword
(from drive to PLC) and Controlword (from PLC to drive) into individual bits, allowing
the low-level communication status to be monitored in real time. For testing
purposes, a specific value to the Controlword can also be written manually.

m RT Simulator

SIEMENS

Ps/nopticon

Statusword and Controlword

Auxis

MC_StatusWord

Ready to Switch On
Switched On

Operation Enabled

Fault]

Voltage Enabled

Quick Stop

Swltch On Disabled
Warning

Marvufachurer Specific 1
Remote

Target Reached

Internal Limit Active
Operation Mode Spacific 1
Operation Mode Spacific 2
Marifachurer Specific 2
Marifachurer Specific 3

Statusword and Controlword

MC_ControlWord
Switch Oy
Axls
b

Write Enable Operatior

Erble Violtage
Quick Stop

Operation Mode Specific 1
Operation Mode Specific 2
Operation Made Specific 3
Fault Reset

Halt

Operation Mode Specific 4
Resarved

Marfacturer Spacific 1
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Figure 4.27 - HMI screen for Statusword and Controlword
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4.2.3. Parameter Operations

From the screen below, acyclic SDO (parameter) read and write operations can be
performed.

4.2.3.1. Basic Parameter Operations

Use MC_Parameter_Read and MC_Parameter_Write to read or write data to any
parameter by specifying its Index and the data length.

4.2.3.2. Profile Motion Parameter Operations

These are specialized blocks (MC_Configure_PP, MC_Configure_ PV,
MC_Configure_PT) that simplify the process of setting up the parameters required
for the drive's internal profile motion modes.

m RT Simulator
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Figure 4.28 - HMI screen for Parameter Operations
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4.2.4. CSP - Basic

Use the screen below for commanding motion using Cyclic Synchronous Position

(CSP) mode, where the PLC provides a direct target position. It uses

MC_MoveAbsolute CSP and MC_MoveRelative CSP to send position commands
to the drive without any profile generation from the PLC.
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Figure 4.29 - HMI screen for basic CSP operations
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4.2.5. CSP - Custom

The screen below also uses Cyclic Synchronous Position (CSP) mode; however, it
generates a motion profile within the PLC. It uses MC_MoveAbsoluteCSP_Trap and
MC_MoveRelativeCSP_Trap to create a trapezoidal profile, sending a continuous
stream of setpoints to the drive for smooth acceleration and deceleration.

m RT Simulator
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Figure 4.30 - HMI screen for the profiled motions using CSP mode
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4.2.6. CSV - Basic and Custom

The screen below controls the drive using Cyclic Synchronous Velocity (CSV) mode,
where the PLC provides the target velocity.

Control Description

MC_MoveVel _CSV Sends a direct, un-ramped target velocity to the
drive.

MC_MoveVel CSV_Trap Generates a velocity ramp within the PLC to
smoothly accelerate and decelerate to the target

velocity.
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Figure 4.31 - HMI screen for the basic and profiled motions using CSV mode
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4.2.7. CST - Basic and Custom

This screen below controls the drive using Cyclic Synchronous Torque (CST) mode,
where the PLC provides the target torque.

Control Description

MC_MoveTorque_CST Sends a direct, un-ramped target torque to the
drive.

MC_MoveTorqueCST_Trap | Generates a torque ramp within the PLC to
smoothly apply or remove torque.

m RT Simulator
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Figure 4.32 - HMI screen for the basic and profiled motions using CST mode
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4.2.8. Profiled Motions - PP/PV/PT

The screen below is used to command motion using the drive's internal profile
generators. The necessary parameters (acceleration, velocity, etc.) must be
configured first on the "Parameter Operations" screen.

The MC_MovePP, MC_MovePV, and MC_MovePT blocks command the drive to
execute a move using those pre-configured internal profiles.
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Figure 4.33 - HMI screen for Profiled Motions generated on the drive
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4.2.9. Homing

The Homing screen (accessed from the menu) is used to execute a homing routine.
You can select a specific homing method (as defined by the drive's CiA 402
implementation) and then use the MC_Homing block to start the procedure and

monitor its completion.

n RT Simulator
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Figure 4.34 - HMI screen for the Homing method
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4.2.10. Additional Functions

The screen below contains utility functions.

Control Description

MC_SaveConfig This block is used to save the drive's current parameter set
to its non-volatile memory, preventing settings from being
lost on a power cycle.

MC_Inc2UsrDefUnit [ This is a simple utility that takes the raw encoder value and
converts it into a user-friendly unit - such as millimeters or
degrees - based on a scaling factor, which is useful for
display purposes.

m RT Simulator
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Figure 4.35 - HMI screen for the additional functions
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