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INTRODUCTION 
 

GÜDEL System Overview 

 

Introduction  
The purpose of this publication is to be a resource, a reference, and a tool for 
Maintenance personnel when working on and with this new GÜDEL machine. 

 

Overview of 
machine and 
identification 
of areas 

This section shows the primary parts and their names 
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GÜDEL  System Overview, Continued  

 

Figure 1 shows a 3D view of the whole machine. The GÜDEL portion of the machine is inside 
that band of black representing the safety fence. 
 

 
 

Figure 1  Whole Machine 
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GÜDEL  System Overview, Continued  

 

Figure 2 shows the GÜDEL equipment only. The press, conveyors, fence, etc. are removed for 
clarity. 
 

 
 

Figure 2  GÜDEL Equipment 
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Parts of The Machine 

 

Figure 3 shows the Fanner Station for Carts #1 and #2. 
 
 

 
 

Figure 3  Fanner Station 
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Parts of The Machine, Continued  

 

Figure 4 shows the Gauge Nest Station. 
 

 
 

Figure 4 Gauge Nest Station 
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Parts of The Machine, Continued  

 

Figure 5 shows a detailed view of Carts #1 in loading position and #2 in unloading position. 

 
Figure 5  Carts 
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Parts of The Machine, Continued  

Figure 6  Figure 6 shows a 3D view of the Blank Loader portion of the machine. 

 
 

Figure 6  Blank Loader 
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Parts of The Machine, Continued  

Figure 7 shows the Main HMI. 

 

 
 

Figure 7  Main HMI  
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Parts of The Machine, Continued  

Figure 8 shows the Remote HMI (both displays always have the same content) 

 

 
 

Figure 8  Remote HMI  
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Parts of The Machine, Continued  

Figure 9 show the Low Pressure Air Supply Control 

 

 
 

Figure 9  Low Pressure Air Supply Control 
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Parts of The Machine, Continued  

Figure 10 shows the High Pressure Air Supply Control. 

 

 
 

Figure 10  High Pressure Air Supply Control 
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HMI 

Figure 11 shows the Main Menu of the HMI. When the HMI starts it looks like this 

 

 
 

Figure 11  Main Menu 
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HMI , Continued 

 

Figure 12 shows the Active Alarms screen. If there are alarms to be reset, press the reset button 

on this screen 

 

 
 

Figure 12 Active Alarms Screen 
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Beckhoff Automation 

Introduction 
Beckhoff Automation provides advanced and open automation products based upon proven industrial 
technologies. Beckhoff customers can implement high performance control systems faster and at a lower 
overall cost than traditional PLC and motion control systems. Beckhoffôs ñNew Automation Technologyò 
product range includes PC based control software, industrial PCs, automation controllers, operator 
interface hardware, distributed I/O, panel based I/O, 20+ industrial networks including EtherCAT, 
industrial Ethernet products, as well as servo drives and motors. Sales and service/support are handled 
directly with no intermediaries involved in order to provide faster response and assure the end-users of 
the best possible technical support. 
 

Software PLC 
 PC Hardware Standard PC/IPC hardware, no extras 
 Operating Systems Windows NT/2000/XP/Vista/7, NT/XP Embedded, CE 
 Real-time Beckhoff real-time kernel 
 I/O System EtherCAT, Lightbus, PROFIBUS DP/MC, Interbus, CANopen, 

DeviceNet, SERCOS, Ethernet and PC hardware, and more 
 Run-time System 4 multi-tasking PLCs each with 4 tasks in each PLC run-time system, 

development and run-time systems on one PC or separately  
(CE: only run-time) 

 Memory Process image size, flags area, program size, POU size, number of 
variables only limited by the size of the user memory (max. 2 GB with 
NT/2000/XP. MUCH more with Win7) 

 Cycle Time Scan rate is adjustable from 50 µs and up. Out-of-the-box setting is 1ms. 
 Link-time 1 µs (Pentium® 4 2.8 GHz) for 1,000 PLC commands 
 Programming IEC 61131-3: IL, FBD, LD, SFC, ST, powerful library management, 

convenient debugging 
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BECKHOFF HARDWARE 
 

C6920 Industrial PC 

    
 

This PC is one of many standard industrial PCs available from Beckhoff Automation. 

 

This one comes standard with: 

- One Intel Celeron T3100 1.9GHz processor having 2 cores. 

- One Mini-PCI Slot and one slot for one 2-1/2 inch hard disk drive 

- One Lithium battery 

- 2 GB DDR3 RAM expandable by the factory to 8 GB 

- On board Intel GMA 4500MHD graphic adapter and DVI-I connector 

- On board SATA RAID 1 controller 

- One of 2 GB CFast card with extended temperature range 

- One serial port, RS232 and Four of USB 2.0 ports 

- Microsoft Windows CE 6 

 

Purchased options are: 

- Microsoft Windows 7 Ultimate 32 bit 

- TwinCAT NC-PTP control software 

- One CP-Link 3 Multi-Desktop software 

- One 80 GB Hard Disk Drive 

- One Mini PCI Ethernet Card 
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BECKHOFF HARDWARE , Continued 

C6920 Industrial PC ï As Installed 

 

 

Beckhoff 

C6920 PC 

 

 

 

 

 

 

 

 

Lutze 

24VDC 

Power Supply 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Siemens 

UPS System 
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BECKHOFF HARDWARE , Continued 

C6201-0021-0020 Control Panel (Display), 12ò 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Front Panel: TFT, 12-inch display, 800 x 600 

Housing: Aluminum front with sheet steel rear cover 

  1 mini PCI slot for one 2½-inch hard disk or SSD 

  1 slot for one Compact Flash card accessible from the rear 

  Protection class: front side IP 65, rear side IP 20 

  Operating temperature 0é55 ÁC 

  Processor: Intel® AtomÊ Z510 1.1 GHz (TC3: 40) 

  1 GB DDR2RAM, 128 MB Compact Flash card with extended temperature range 

  Operating system: Microsoft Windows CE 6, English  
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BECKHOFF HARDWARE , Continued 

CP-Link 3 

 
 

 

 

Typical Beckhoff I/O Rack 
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BECKHOFF HARDWARE , Continued 

EK1100 Bus Coupler 

 

           
         E-Bus Power maximum is 24VDC at 2.0A.     I/O Power maximum is 24VDC at 10.0A. 
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BECKHOFF HARDWARE , Continued 

EK1122 Bus Coupler 

 
 

These modules allow for creating a Star topology with the EtherCAT network. 

 

More importantly, the EtherCAT network(s) plugged into these cards can be connected or 

unconnected while the system is running ï it allows HOT  CONNECTION. 
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BECKHOFF HARDWARE , Continued 

EL1008 Bus Terminal, 8 Inputs at 0.5A ea., 3.0ms filter 

  
 

Bus Terminal Color/Number Code 
Yellow (XX1yzz) ï Digital Input  
Red (XX2yzz) ï Digital Output  
Green (XX3yzz) ï Analog Input  
Blue (XX4yzz) ï Analog Output  
Clear (XX5yzz) ï Sensor (i.e., encoder) 
Clear (XX6yzz) ï Communication 
Clear (XX7yzz) ï Motion Terminal 
Clear (XX9yzz) ï System Terminal 
 
XX can be either: 
- KL, K-Bus 
- EL, EtherCAT 
 
yz varies for use. For example, with EL2024, 
the 02 means each output is 2A. 
 
z represents the number of ports or 
channels. For example, EL1008 is a Digital 
input card with 8 ports/channels.  A zz value 
could represent a 16, 32, or 64 port card. 
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BECKHOFF HARDWARE , Continued 

EL2008 Bus Terminal, 8 Outputs at 0.5A ea. 

 

  
 

Do note the two tabs on the left side of 

the card as well as the corresponding 

slots on the right side.  The top tab and 

slot carry I/O power, the positive side.  

The bottom tab and slot carry I/O 

power, the common/neutral side. 

 

Caution: When inserting these cards, 

make sure your fingers are well out of 

the way of these tabs as they could slice 

your finger. 
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BECKHOFF HAR DWARE , Continued 

EL2024 Bus Terminal, 4 Outputs at 2.0A ea. 
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BECKHOFF HARDWARE , Continued 

EL6631 Bus Terminal, ProfiNet Communications 
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BECKHOFF HARDWARE , Continued 

EL9011 Bus End Plate 
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BECKHOFF HARDWARE , Continued 

EL9100 Bus Terminal, I/O Power Input 
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BECKHOFF HARDWARE , Continued 

EL9410 Bus Terminal, Logic and I/O Power Input 
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BECKHOFF HARDWARE , Continued 

Bus Terminal Removal 
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BECKHOFF HARDWARE , Continued 

EtherCAT 
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BECKHOFF HARDWARE , Continued 

EtherCAT (Continue d) 

 

Transmission Rate: 2 x 100 Mbaud (Full Duplex) 
 

Update Times: 
Å 256 digital I/O in 11 ɛs 
Å 1000 digital I/O distributed to 100 nodes in 30 ɛs = 0.03 ms 
Å 200 analog I/O (16 bit) in 50 ɛs, 20 kHz Sampling Rate 
Å 100 Servo-Axis (each 8 Byte IN+OUT) in 100 ɛs = 0.1 ms 
Å 12000 digital I/O in 350 ɛs 
 

Performance: Application Example 
Å 40 Axis (each 6 Byte Input- and Output-Data) 
Å 50 I/O Station with, all together, 560 EtherCAT Bus Terminals 
Å 2000 Digital + 200 Analog I/O, Bus Length 500 m 
Å Performance EtherCAT: Cycle Time 230ɛs at 33% Bus Load, Telegram Length 77ɛs 
Å For comparison: Profinet IRT 763 ɛs, Powerlink V2 2347ɛs*, Profinet RT 6355 ɛs 
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BECKHOFF HARDWARE , Continued 

EtherCAT (Continue d) 
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BECKHOFF HARDWARE , Continued 

EtherCAT (Continue d) 
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PILZ HARDWARE 

 

 

Bill of Material 

1 of PNOZ m1p, PLC Base Unit   773100 

3 of PNOZ mi1p, 8 Input Module   773400 

2 of PNOZ mo1p, 1 Channel Semicond. Output 773500 

1 of PNOZ s7.1, Contact Expansion   750167 

1 of PNOZ s9, Safe Timer Relay Module  750109 

1 of PNOZ mo3p, 2 Dual Chan. Semicond. Output 773510 

5 of PZE X4P 4 N/O Expansion   777585 

6 of Multi In/Out Kit Screw Terminal  793400 

1 of Multi Base Model Screw Kit   793100 

1 of PNOZ Mc2.1p EtherCAT Fieldbus Module 773713 -----------Ą 

1 of PNOZmulti Software Chipcard, 32kB  779212 

 

 

Please note that if you change out the Pilz PLC (the large module on the left), make sure it is 

replaced with a new module (not an older or used module) because the program will only run in 

a new replacement.  Similar is true of the other cards . . . make sure the version number is the 

same or newer. 

 

When the Pilz PLC is replaced, make sure you remove the memory chip from the old unit and 

install it in the new.  The black bar at the top left of the module in the above image is the 

memory chip location.  Just pop out the old and insert it in the new. 
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FESTO HARDWARE 
 

ñSplittersò 

 
The green cable at the middle bottom of the above image is an EtherCAT communications cable.  

The cable comes from the control enclosure. 

 

The remaining gray cables are CP communications cables and they all go to their respective 

Solenoid Valve Manifold. 
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FESTO HARDWARE (Continued) 

Solenoid Valves 

 
 

The gray cables at the bottom left of the above image are CP communications cables.  The one 

on the left comes from the ñSplitterò while the one at the right goes to the Input Block 
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FESTO HARDWARE (Continued) 

Input Blocks 

 
 

The gray cable at the middle left of the above image is a CP communications cable.  The cable 

comes from the Solenoid Valve Manifold. 
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ROLAND  DOUBLE  BLANK  SENSOR  HARDWARE 
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INDRAMAT HARDWARE 

 
 

The above image contains the Rexroth Indramat components for power conversion on the left 

and then drives going to the right.  The image below shows the remaining components. 

 

Things to know: 

Underneath where the Ethernet cables plug 

in is an interface module.  It reports status 

and allows for changing basic settings. 

 

If any of the drive sections need replacing: 

-  Press and hold the outside buttons at the 

same time until the communications 

protocols are visible.  Change the protocol 

to EtherCAT and then select Enter to 

accept. 

-  Press and hold the outside buttons at the 

same until the Unit/Drive Number is 

visible.  Change the Number to as required 

and then select Enter to accept. 

 

When commissioning a new/additional 

Drive, there will be two Indramat XML 

files provided.  Add ñoriginalò to the first 

file as an extension and, on the second file, 

remove ñEtherCATò from the extension. 
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INDRAMAT HARDWARE (Continued) 

Network Interface 

At the front of each of 

the Indramat 

components is a gray 

colored Ethernet cable 

that Daisy-Chains from 

one component to the 

next. 

 

The Ethernet cable 

contains the EtherCAT 

communications 

protocol. 

 

In the image, the cable 

from the left most 

Indramat component 

can be traced up the 

image to the bottom 

port of the Pilz rack. 

 

From the top port of the 

Pilz rack, another 

EtherCAT cable runs to 

the right to the bottom 

port of the Beckhoff I/O 

rack. 

 

From the top port of the 

I/O Rack, another 

EtherCAT cable runs to 

the right to the 

Beckhoff PC. 
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INDRAMAT HARDWARE (Continued) 

Motors, Typical 

 

This image is of a motor 
mounted on a Fanner 
frame.  There are four such 
motors mounted on each 
Fanner frame. 
 
The bottom 3+ inch section 
of the motor contains both 
the encoder/resolver and 
the motor drive. 
 
There are two cables 
attached to this drive. One 
comes from the previous 
drive and the other goes to 
the next drive. 
 
Each cable contains the 
wiring for distributing DC 
motor power, 
DC logic power, 
and EtherCAT 
communications. 
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INDRAMAT HARDWARE (Continued) 
 

Motors, Typical (Continue d) 
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INDRAMAT HARDWARE (Continued) 
Commissioning of IndraDriveM drives with EtherCAT  
1.0 Commissioning  
1.1 General Information  

For communication via EtherCAT, you need the TwinCAT software by BECKHOFF (at least version 

v2.10 (build 1328)).  On BECKHOFF's website, you can find a test version of TwinCAT valid for 30 days 

with an unrestricted scope of functions. 

 

1.2 TwinCAT  

For the initial installation of TwinCAT, install the following software package: 

TwinCAT NC PTP - PTP Axis control 

 
1.3 IndraWorks MLD/D/Ds  

For an engineering connection to the drive, you need Rexroth's IndraWorks software.  To communicate 

to the Drives, there are two Possible Types of Communication: 

ǒ ADS Interface of TwinCAT  

To communicate with the drive (online via third-party control unit with ADS interface by Beckhoff), 

you need IndraWorks as of version 09V04. In order to take benefit from up-to-date functions, you 

should use an IndraWorks version higher than 09V12 or 11V02, according to the firmware used. 

ǒ EtherNet over EtherCAT (EoE)  

The "Ethernet over EtherCAT (EoE)" functionality has been implemented in the drive as of firmware 

MPx16V10 and firmware MPx08VRS. 

 
1.4 Setting Up The Drive System  

 IndraDrive C, IndraDrive M 

 
Cabling with CAT5 patch cable having RJ45 connectors where X23 = Input and X22 = Output 
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INDRAMAT HARDWARE (Continued) 
1.0 Commissioning  (Continued)  

1.4 Setting Up The Drive System (Cont inued) 

 IndraDrive Cs 

 
Cabling with CAT5 patch cable having RJ45 connectors where X25 = Input and X24 = Output 

 

1.5 Network Setup:  

On the front of the Drive should be a Control Panel.  You may need 

to select the òEtherCATó communications protocol and also select 

the appropriate Drive number. 

 

See section 4.4 of the òIndraDrive MPx-02 to MPx-07 and HMV 

Troubleshooting Guide.pdfó for details on the use of this device. 

 

Connections To The Drives are via either:  

A.  Direct connection  

This method requires a Rexroth serial cable between the PC and the Drive. With this method: 

¶ Select: Start, All Programs, Rexroth, IndraWorks Ds  

¶ Under Project , select òScan for Devicesó 

¶ Highlight the device and select HMD01.1 

¶ Update offline parameterization 

¶ Select icon òSwitches one or several devices offlineó. 

 

B. Through EtherCAT (See the next few pages for instructions with pictures)  

With this method: 

¶ Select: Start, All Programs, Rexroth, IndraWorks Ds  

¶ Select: Tools , Connection, Connection  Selection , Connect to 3 rd  Party Control 

Unit  

¶ Enter AMS Net ID: 192.168.100.231.1.1 

¶ Enter Timeout:  40000 

¶ Update offline Parameter Setting?    Yes 
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INDRAMAT HARDWARE (Continued) 
1.0 Commissioning  (Continued)  
1.6 IndraWorks Icon and Menu Item Descriptions  

 

To open the IndraWorks application, select: 

Start, All  Programs, Rexroth, IndraWorks Ds , and IndraWorks Ds 12V08 

 
 

Now select: Tools, Connection, Connection Selectioné 
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INDRAMAT HARDWARE (Continued) 
1.0 Commissioning  (Continued)  
1.6 IndraWorks Icon and Menu Item Descriptions  (Continued)  

 

Now select the Third -party control unit  tab. 

 
 

In the above window, select Connection Test.  In the box to its right, IndraWorks should 

respond with: Successful (8ms).  Now click OK . 
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INDRAMAT HARDWARE (Continued) 
1.0 Commissioning  (Continued)  
1.6 IndraWorks Icon and  Menu Item Descriptions  (Continued)  

 
Selection of desired drive.  

In the box under the menu Parameterization, the available Drives can be selected.  Note that only one 

Drive may be examined at one time. 

 

 
 

 

When the name is blue in color, it means the drive is online. 
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INDRAMAT HARDWARE (Continued) 
1.0 Commissioning  (Continued)  
1.6 IndraWorks Icon and Menu Item Descriptions  (Continued)  

 

Saving Parameters 

Select from main menu:  

Å Parameterization  

ÅSave  

 

This will upload the 

Parameter data from the 

Drive. 
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INDRAMAT HARDWARE (Continued) 
1.0 Commissioning  (Continued)  
1.6 IndraWorks Icon and Menu Item Descriptions  (Continued)  

 

Saving Parameters (Continued) 

1. Select path and name for where the file will be saved. 

2. At the right, under Parameter selection, select All Parameters. 

3. Select Save  
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INDRAMAT HARDWARE (Continued) 
1.0 Commissioning  (Continued)  
1.6 IndraWorks Icon and Menu Item Descriptions  (Continued)  

 

Downloading Parameters 

Select from main menu:  

Å Parameterization  

ÅLoad  
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INDRAMAT HARDWARE (Continued) 
1.0 Commissioning  (Continued)  
1.6 IndraWorks Icon and Menu Item Descriptions  (Continued)  

 

Downloading Parameters (Continued) 

1. Select the desired file  

2. Select Open  

 

 

 
 

Please note that, because All Parameters was selected when uploading, that means there will be 

errors when downloading.  While the errors are valid, they can be ignored because some of those 

parameters (i.e., Revision Number, Build Date, etc.) cannot be loaded into the Drive and 

otherwise overwrite whatôs in the Drive. 

 

 

 

For further information on using IndraWorks to troubleshoot your application, please see the 

manufacturers documentation. 

  



 Beckhoff System Maintenance Training  

 

51 

$!9 ρ ɉ3ÏÆÔ×ÁÒÅɊ 

BECKHOFF SOFTWARE ï Tour of the TwinCAT Environment 
 

The TwinCAT software system was put together by Beckhoff Automation to be a complete 
automation system for PC-compatible computers which is why it is referred to as: 

άTotal windows Control and Automation TŜŎƘƴƻƭƻƎȅέ . . . TwinCAT 
 
TwinCAT transforms every open, compatible PC into a real time control processor and each can 
handle: 
- Up to four (4) PLCs on one PC processor 
- ¢ƘǊŜŜ άƭŜǾŜƭǎέ ƻŦ NC axis motion control (NC PTP, NC I, and CNC) 
- A program development environment for writing, editing, and debugging programs 
- Control station / operator interface /  HMI functions 
 
TwinCAT is fully compatible with and supports the manufacturer-independent IEC61131-3 
standard. 
 
TwinCAT provides support for 20+ common Fieldbus networks and PC interfaces for I/O signals. 
 
TwinCAT includes support for five industry standard programming languages (LD, ST, FBD, SFC, 
IL) plus a new variant of CFC. Any of these languages (or a combination thereof) may be 
employed to complete your program. 
 
TwinCAT empowers the beginner and advanced programmers alike through the use of a 
Library. The Library contains pre-developed, tested, and proven code for hundreds of 
applications. 
 
TwinCAT has a built-in Simulation PLC to test programs without connecting to the actual 
hardware. 
 
TwinCAT Scope View offers a graphical analysis of a ǇǊƻƎǊŀƳΩǎ ǾŀǊƛŀōƭŜǎ ǿƘƛŎƘ Ŏŀƴ ƘŜƭǇ ǿƛǘƘ 
troubleshooting and fine-tuning a program as well as aid in tuning servo systems. 
 
TwinCAT has an interface system that makes it possible to interact with other programming 
environments such as Microsoft Visual Studio.net, C, C++, VB, Delphi, SQL, and others using 
standard DLL, OCX, OLE, ActiveX, DCOM+, and other standards. 
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TwinCAT, a software PLC on the PC, runs in exactly the same way as in a conventional PLC / NC 
in that it has exactly timed (deterministic) cycles which are executed with the same length and 
regardless of the program length. Beckhoff accomplished this by developing a proven and 
independent real time extension, a Kernel, for Windows as the basis of TwinCAT and has 
harmonized it with Microsoft as a system partner. 
 
TwinCAT PLC, NC, and user interface functions are executed simultaneously by "overlaying" the 
tasks in a multitasking software system. Each task ("server") for a specific purpose operates 
with its own cycle time and priority. 
 
Consequently, an automation system now consists of only 4 components: 
- Industrial PC, 
- Open field bus system for I/O links, 
- Standard Windows operating system for the user interface (HMI), and 
- TwinCAT system software 
-  
The advantages of this solution are: 
- almost unrestricted memory space for programs and data 
- constant performance development for the automation task 
- full integration of Development, PLC, NC, HMI, etc. functions in the operating system, and 
- a low number of components resulting in high system reliability 
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TwinCAT Components 
The two most recognized and frequently used components to creating a PLC program in TwinCAT are: 

- TwinCAT System Manager 
- TwinCAT PLC Control 

 
However, there is a third component, called TwinCAT System. It coordinates everything between 
Windows and TwinCAT such as startups, shut downs, accesses to the TwinCAT server, the use of 
Windows services, and more. It consists of TwinCAT System Service and TwinCAT System Control. 
 

 
 

TwinCAT System Service 
The TwinCAT System Service is started by Windows during the boot sequence of the PC before a user has logged 
on. In fact, when the PC is booting, you will see a TwinCAT Logo fill a portion of the screen for a moment (see above 

image) and then a small icon  will appear in the System Tray / Task Bar of the desktop.  
 
The color of the icon indicates the state of the TwinCAT system: 

Blue: TwinCAT in Config Mode`  

Red: TwinCAT is stopped.           

Yellow: TwinCAT is being started.   

Green: TwinCAT has started.        

 
The TwinCAT System Service is primarily responsible for starting and stopping the TwinCAT run time system. It loads 
all configured servers and initializes them during the TwinCAT system start. 
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TwinCAT System Control 
TwinCAT System Control loads the parameters for the run time system such as: 
 Boot Settings Boot / Auto-Logon settings for the local and target system 
 Real-Time Settings Real-Time Configuration settings and display of Real-Time load 
 Priorities Display / manipulation of TwinCAT Task priorities 
 User-defined Tasks Configuration of additional user-defined tasks 
 Task settings for "Additional Tasks" Dialog for settings of user-defined tasks 
 Online Display Task Load Online view for the load of the user-defined tasks 
 Task Process Images  Mapping information about user-defined tasks 
 Route Settings Information about TwinCAT target system routing and message router 
 Server Settings Adding more servers (features and capabilities) 
 Connections Configuring remote connections 

 
Real-time setting 

When TwinCAT is running, the current real-time setting can be displayed by putting the cursor over the icon in the 
Task Bar. A small window over the icon will appear similar to the image shown below.  In the example shown below, 
the TwinCAT real-time system has a maximum of 80 % of the processor capacity available, but is using 15% of 
processor capacity. 

  
 
Context Menu 

Clicking the mouse (left or right) on the TwinCAT system icon opens a context menu from which the user can control 
the TwinCAT system. The listed functions can be selected using the mouse or keyboard. The menu functions will be 
explained on the following pages. 
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About TwinCATé: 

Selecting "About TwinCAT..." will access a window containing a description of the installed TwinCAT version.  This 
information is needed by the user when, for example, contacting the TwinCAT Hotline. 

 

 
 
Event display: 

The event display is a program to monitor the events in the system. The event logging service starts automatically if 
you execute Windows. 
 
System Manager: 

The TwinCAT System Manager is started by selecting "System Manager". 
 
PLC Control: 

The TwinCAT PLC Control is started by selecting "PLC Control". 
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Real-time: 

The TwinCAT real-time system can also be configured via the context menu. However, this only applies to 
classification of the processor output. 
 

 
 
Processor time can be assigned to the TwinCAT real-time system via the linear regulator in the figure above. A time 
basis of one millisecond is currently defined for this purpose. In the example shown, TwinCAT is assigned a 
maximum of 30 % of the computer time. On a time basis of 1ms, this means that TwinCAT has a maximum of 300 *s 
available each millisecond. Conversely, it means that at least 700 *s are available to Windows NT. When the 
TwinCAT real-time system switches to its idle task, the processor is returned to Windows NT. The bar in the linear 
regulator dis-plays the current utilization level of the real-time system. The display is averaged over 256 cycles (ms). 
 
System latency time: 
In this case, the current and maximum latency times in the real-time sys-tem are shown. The time by which the 
central system tick arrives too late is measured. The maximum time is saved until the linear regulator is actuated or 
until the dialog is exited. The latency time is, of course, also measured if the above dialog is not opened 
 
Message in the case of: 
If the set maximum time is exceeded, a once-only message is output in the window and a logbook entry is generated. 
Calling up the above dialog en-ables the message to be reset, so that a message is again output the next time the 
time is exceeded. 
 

Time basis: 
Time basis for calculating the percentage classification. At present, a time basis of 1 millisecond is 
permanently set. 
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Router: 

The TwinCAT Message Router can represent its internal memory administration and port administration for 
diagnosis. This service can be called up via the context menu. 
 

 
 
Info 
 

 
 
User memory: 

The displayed user memory is required in the TwinCAT system for AMS messages and for memory administration of 
the TwinCAT real-time environment. The entire memory is requested with Windows NT when the TwinCAT system is 
started. The memory size can be configured in the TwinCAT System Control. The user memory required by TwinCAT 
cannot be relocated. 
 
Total user memory: 

The user memory which was available at the system start of TwinCAT. 
 
Available user memory: 

The user memory which is currently available for TwinCAT. 
 
Log-ons 

All users of the TwinCAT Message System (AMS) must register with the router. TwinCAT servers have fixed port 
numbers (e.g. TwinCAT NC: 500, TwinCAT PLC LZS1: 801, é). TwinCAT clients are assigned a port number by the 
Message Router. 
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Ports 

Number of registered ports 
 
Server 

Ports which are occupied by the TwinCAT servers 
 
Transports 

Internal only 
 
Mail debugging 

In conjunction with the TwinCAT Mail debugger, it is possible to record the entire TwinCAT message traffic. In this 
case, it must be noted that the message traffic is slowed down by the additional messages. The Mail debugger is not 
part of the TwinCAT standard scope of delivery. 
 
Cleanup 

Ports in the router which originate from no longer functional programs are released again with the "Cleanup" function 
of the router. This function is particularly appropriate in the development phase of the applications. 
 

System: 
If the TwinCAT system is not configured for an automatic start, the start can also be performed manually via the 
context menu. The configuration of the automatic start is carried out with the TwinCAT System Control. Only the 
functions which are appropriate in the current operating state are released in the context menu. In the example, the 
TwinCAT system is in the Stop state, which means that only Start is possible. The functions in detail are: 
 
Start: 

The TwinCAT system is started. All entered TwinCAT servers are loaded and initialized. The TwinCAT I/O subsystem 
is parameterized by the Twin-CAT I/O Manager in accordance with the configuration. All entered run time systems of 
the PLC subsystem are initialized. If a boot project is entered for a run time system, this is loaded and the PLC 
program is started. The remaining (retain) data is also loaded in accordance with the configuration. The boot project 
is generated with the TwinCAT PLC Control. The start behavior (boot project, data remanence) of the PLC run time 
system can be configured via the TwinCAT System Control. 
 
Stop: 

The TwinCAT system is stopped. All entered TwinCAT servers are shut down and unloaded. After the TwinCAT 
system stops, there is only the TwinCAT Message Router still in the memory. The TwinCAT system can now be 
restarted via the "System -> Start". 
 
Restart: 

The TwinCAT system is first stopped and is then restarted. This function is useful in the event of changes to the 
system configuration, because in this way the configuration is again loaded by the restart. 
 
The TwinCAT Message Router can represent its internal memory administration and port administration for 
diagnosis. This service can be called up via the context menu. 
 

IO: 
The TwinCAT I/O subsystem can be reset via the TwinCAT System Service. For this, the corresponding function 
must be selected in the context menu. The reset applies to all connected field bus systems. For details, also refer to 
the documentation of the TwinCAT I/O Manager. 
 
PLC: 

A submenu for starting, stopping and resetting a (the) PLC run time sys-tem(s) is opened via PLC. Depending on the 
number of configured PLC run time systems, another submenu is opened for selecting the run time system. 
 
In this case, the 4 PLC run time systems are configured for the TwinCAT system. Each run time system can be 
controlled separately. 
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Properties: 
The TwinCAT System Control is started by selecting "Properties". 
 
"General" tab: 

 

 
 
On the first side, the user can find general information on the installed TwinCAT version. Whenever contacting 
TwinCAT Hotline, please always state the data entered here. 
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"System" tab: 

 

 
 
This page shows the basic configuration of the TwinCAT system. Here, TwinCAT servers can be added and 
removed, and the automatic system start can be activated. 
 
TwinCAT can be extended by additional servers. These can be cam switch mechanisms, linear pass controls or other 
software units. The modularity of TwinCAT now enables this server to be loaded into the TwinCAT system by simple 
configuration. However, a condition is that the server was compiled with the TwinCAT Server Framework. For 
Windows NT, TwinCAT servers can be used as unit drivers, thereby enabling the operating state of the TwinCAT 
server to also be checked in the Windows NT units list. 
 
Important: 
Changes on the system side should only be carried out by experienced TwinCAT users or in accordance with the 
instructions from the TwinCAT Support. 
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Add TwinCAT servers 

This function is necessary when a TwinCAT server is not reported with the system by the standard installation. This 
can be the case with application-specific TwinCAT servers. 
 

 
 
Name 

This is the Windows NT unit name. This name addresses the TwinCAT server of Windows NT. In the case of 
TwinCAT servers, the unit name corresponds to the file name of the TwinCAT server. 
 
Display name 

Only used for displaying the Windows NT system, and can be freely issued. 
 
File path 

Path to the binary file of the TwinCAT server. 
 
Type 

At present, only Windows NT drivers can function as TwinCAT servers. "DriverType" must therefore be entered here. 
In future, Win32 services will also be able to operate as TwinCAT servers. 
 
Start mode 

TwinCAT servers are started by the TwinCAT System Service. The standard setting is therefore "manual" in this 
case. A start via Windows NT could be necessary for special TwinCAT servers, which means that the start mode can 
be changed here. 
 
Remove TwinCAT Server: 

When this dialog is acknowledged with OK, the TwinCAT server is removed from the TwinCAT system and from 
Windows NT. The binary file of the TwinCAT server is, however, not deleted from the hard disk. 
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Properties of a TwinCAT server 

Double clicking on the server name in the server list or pressing the "Properties" button opens the above dialog. 
 

 
 
In this dialog, the properties of a TwinCAT server (e.g. the path) can be adapted later. 
 
"AMS Router" tab: 

 

 
 
The local machine address, the reserved memory and the connections to other TwinCAT systems are defined in the 
settings for the AMS Message Router. 
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AMS Net Id 

This is the address of the local computer in the TwinCAT network. The "AMS Net Id" consists of 6 bytes and is 
represented in a point notation. The "Net Ids" must be issued by the project supervisor and must not be repeated in 
the TwinCAT network. A standard + "1.1" is generated from the installation of an AMS Net Id from the IP address of 
the system (if present). If no IP address can be determined during installation. the AMS Net Id ".1.1.1.1.1.1" is 
generated. 
 
Remote Computer 

List of TwinCAT systems which can be reached in the TwinCAT network. 
 
Add remote connection 
 

 
 
New connections to other TwinCAT systems can be configured with the aid of this dialog. 
 
Browse: 

 

 
 
It is possible to search for the remote computer via this dialog. After selecting the remote computer, the IP address is 
fetched and the AMS Net Id is automatically generated. This Net Id corresponds to the standard Net Id following 
installation. 
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Name 

Symbolic name of the TwinCAT system removed. This name can be freely issued. 
 
AMS Net Id 

Address of the removed TwinCAT system. 
 
Address 

System address referred to the relevant transport shift. In the above example, TCP/IP is used as the transport shift, 
whereby the address is interpreted as the IP address. 
 
Transport 

The network over which the AMS messages are carried. 
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Remote a system from the remote list 

After acknowledgement of the dialog, "Machine" is irrevocably removed from the remote list. 
 

 
 
Properties of the remote connection 
 

 
 
A remote connection can be subsequently adapted with this dialog. 
 
Further information of the remote connection are descirbed in the dokumentation TwinCAT Remote Access Service. 
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"PLC" tab: 
 

 
 
The PLC subsystem is configured with the PLC side of the TwinCAT System Control. 
 
Number of run-time systems 

The TwinCAT PLC subsystem supports up to 4 run-time systems. The number of run-time systems is set via the 
above control element. 
 
Boot project path 

A separate boot project can be generated for each PLC run-time system. the path from which the boot project should 
be loaded must be configured here. 
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Search 

To support the user, the boot project path can also be entered via this dialog 
 

 
 
Boot project 

The loading of a boot project can be activated separately for each run-time system. The boot project of a runtime 
system is activated or deactivated by a mouse click on the corresponding line. To generate a boot project, start the 
TwinCAT PLC Control. In the Online menu you will find the selection "Generate a boot project". 
 
Load/store of the retain data 

If a boot project is selected for a run-time system, remanent data can also be loaded or written for this run-time 
system. This option can be selected and deselected via the adjacent selection box. 
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TwinCAT ñRegistrationò: 
 

 
 
TwinCAT Version 

Existing product version 
 
System ID 

Unambiguous identification of the local system. State this combination of numbers when registering TwinCAT. 
 
Registration 

The registration key which matches the TwinCAT version and the defined system ID. This key is obtained when 
TwinCAT is registered. 
 
Online 

Currently not supported. 
 
Fon (Phone) 

Call number for registering TwinCAT 
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TwinCAT Information System  
 

 
 
This provides support information ONLY for TwinCAT. 
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Beckhoff Information System  
By far, the most complete source of information is the Beckhoff Information System. It includes 
information about every Beckhoff product, its use, and interoperability. When TwinCAT is installed from 
the CD, the complete Information System is automatically installed. If TwinCAT was installed from a 
download, a slimmed-down version may have been installed to save download time. The full version can 
also be downloaded from the Beckhoff site. 
 
Arguably, Information Systemôs greatest asset is in its help with troubleshooting. Information System 
includes explicit details of programming and hardware elements. This includes error codes plus their 
causes and potential remedies. 
 
To access Information System, click the Start button, then Programs (or All Programs) then BECKHOFF, 
then Information System and finally the language of your choice. 

 
 
LŦ ǘƘŜ ΨBeckhoff Information SysteƳΩ is installed on your computer then it is possible to highlight the 
name of the Function Block and press ΨC1Ω ǘƻ view the documentation for the Function Block 

 
 
There are three main ways to find information in the Information System: 
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Beckhoff Information System (Continued)  

Contents shows a tree of topics that can be browsed. 
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Beckhoff Information System (Continued)  

Index takes a keyword and shows items specified as being related to that keyword. 
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Beckhoff Information System (Continued)  

Search returns every page that contains the entered search term. 

 
 
If you find something close to what you are looking for in a search, try clicking on the Contents tab to see 
where the selected page falls in the tree. You can then browse from there to pinpoint the information you 
require. 
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Starting TwinCAT 
The TwinCAT programs can be launched in a number of ways: 
1. Click the TwinCAT icon in the system tray and then select the application needed. 

  
2. Click the Start button, select Programs (or All Programs), select TwinCAT System and then select the 

program needed.  
 
3. Double click on My Computer on the desktop (sometimes found by clicking the Start button), double 

click on the C: drive (might be different if a different drive was specified during installation), Double 
click on TwinCAT: 

a. TwinCAT System Manager is found in the Io folder and is called: TCatSysManager.exe 
b. TwinCAT PLC Control is found in the PLC folder and is called: TCatPlcCtrl.exe 

System Manager 
TwinCAT System Manager is where the operating environment is defined.  It is here that you select the 
PC type, the network type (if any), the Bus Couplers (interfaces to the network), the Bus Terminals (I/O 
Cards), any motion controls, and just about anything else you can think of that has to do with the 
environment your application will operate in.  This is where your hardware is configured. 
 
It is also where you will link your hardware with the corresponding variables in your PLC program. 
 
The window below is what appears when System Manager is first opened. 
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Configuring Hardware with TwinCAT System Manager 

IMPORTANT 
Itôs critical to know what mode TwinCAT is in during development. The mode can always be identified by 
the icon in the system tray and sometimes in the message in the lower right corner of the application: 

 Config Mode Run Mode Stopped Changing Free Run 

 Required for 
development. 

Required 
for running 
the PLC. 

No 
development 
or operations 
allowed. 

Visible only 
for an instant 
between 
states. 

Special mode for 
testing connections 
in System 
Manager. 

TwinCAT 
System Tray icon 

     

TwinCAT 
System Manager     

Flashes between

 and

 
TwinCAT 
PLC Control     

 

 

System Manager Language Setup  
The language of the System Manager should be set in advance to English as translating it later will not 

convert all the text. 
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Configuring Hardware with TwinCAT System Manager  (Continued)  

System Manager Basics 
When looking at the left pane of the System Manager window, Everything from I/O - Configuration on 
down is hardware related. Everything above I/O - Configuration is software related. Different options will 
be listed depending on what was installed, but the common configurations are: 

 
 
SYSTEM - Configuration ï Describes how the system will run, especially run-time settings. 
 
PLC - Configuration ï Describes how the PLC program will run, particularly how it will run autonomously. 
 
I/O - Configuration ï Describes what hardware is attached and specifies communication parameters.  
 
Since hardware constitutes I/O, appending and scanning is dealt with using the I/O - Configuration portion 
of TwinCAT System Manager and specifically with the I/O Devices subcategory. Also, since this is a 
configuration activity, the system must be in Config Mode before an interface can be appended. 
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Configuring Hardware with TwinCAT System Manager  (Continued)  

Components/Devices Other Than Beckhoff  
To configure any component/device other than a Beckhoff device, you will need to import its XML 

description file and you should do this before proceeding any further in the configuration of your 

system.  Once imported, the device will then appear in the device selection windows associated with 

configuring the system.  To import the XML file, go to TwinCAT  System Manager , Actions , and 

then select Import XML  Descriptioné 

 
 

A window will appear allowing for searching for the appropriate file.  In this case, since weõre working 

on configuring Indramat Drives, we need to import the appropriate Bosch Rexroth XML file.  The 

appropriate file is: òBoschRexroth_IndraDrive_ECAT_01V02.xml" and it can be imported from the file 

location shown below: 
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Configuring Hardware with TwinCAT System Manager  (Continued)  

Components/Devices Other Than Beckhoff (Continued)  

Once imported, the file will then be found at:     C:\TwinCAT\Io\EtherCAT 

 
 

Optionally, you can just copy the files into the C:\TwinCAT\IO\EtherCAT\ directory. 

 

As you might guess, all the other Device XML files (i.e., Festo, Pilz, etc.) should also be imported. 
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Configuring Hardware with TwinCAT System  Manager  (Continued)  

On the left side of the screen in the Tree Menu, right click on I/O Devices and then select Append 

Device . 

 

 

 

 

 

 

 

 

 

The window that appears is a list of supported Devices.  In this case, these Devices are supported 

network types.  It is a Beckhoff generic list and does not include other manufacturerõs products.   Note 

that Beckhoff needs 

to know the network 

type first. 

The listed networks 

are grouped by type 

which can be 

expanded to show 

specific devices. 

Though there may be 

multiple network 

interfaces attached to 

the computer, only 

one can be selected 

or added at a time. 

 

In this case, we select 

EtherCAT , then 

EtherCAT , and then OK .  Notice, at the bottom of the window, that we can change the Device name. 

 

We also need to make sure that that protocol uses an appropriate Network Interface Card.  Select the 

menu Options  and then select Show Real Time Ethernet Compatible Devices . 
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Configuring Hardware with TwinCAT System Manager  (Continued)  

The above window identifies all the Ethernet ports available in the Industrial PC controlling this 

application.  Those ports will be further divided into òInstalled and ready to use devicesó, òCompatible 

devicesó, òIncompatible devicesó, and òDisabled devicesó.  If there is an Installed device, select it.  If 

there is a Compatible device, select it and then select òEnableó. 

 

With EtherCAT selected, the screen should be back on the System Manager window.  Click on the 

Adapter  tab and then select Searché 

 
 

With the next window, the desired selection, òEtherCAT (TwinCAT-Intel PCI Ethernet Adapter 

(Gigabit))ó, will already be highlighted.  We only need to select OK .   
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Configuring Hardware with TwinCAT System Manager  (Continued)  

That selection will automatically populate the Adapter  window as shown below. 

 
 

At this point, System Manager now knows what Network Interface Adapter (Ethernet) and what 

network type (EtherCAT) it will be using.  It is now time to configure all the I/O and Drive Devices that 

will be communicating over that network. 

 

The System Manager has an option to search for all components in the system automatically. This is only 

possible IF you are connected to all networks, I/O, Drives, etc. that are to be used in the application 

AND you are in Config mode.  For Beckhoff, Devices are defined as the nodes connected to that 

network.  The first node was the network interface card.  Weõre about to add the remainder of the 

nodes/devices on that network.  Right click on I/O Devices and select Scan Devices. 

 
 

The Scan Devices selection will, literally, look for every sub-network, every component on every sub-

network and, when found, also configure them within System Manager.  In a large system, this will save a 

large number of hours in the effort. 

 

IMPORTANT 

The break-even point for where/when to use the automatic search method versus manual is about 6 I/O 

Cards.  If the application has any motion control (i.e., Drives, Encoders, etc.), then the automatic 

method is the preferred method. 
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Configuring Hardware with TwinCAT System Manager  (Continued)  

If there are Drives in your system, there will be another pop-up window during the automatic scan 

process.  With this window, System 

Manager is telling you that it has 

found at least one Drive, that at least 

one EtherCAT Drive was added to 

the I/O Configuration, and then asks 

òAppend linked axis to NC -

Configuration ó?  It is highly 

recommended that you select YES. 

 

System Manager requires information about Drives be entered in two places: 

1. I/O ð Configuration because each Drive has numerous I/O associated with it 

2. NC ð Configuration because each Drive requires a motion task and motion control 

 

Again, click on the suggested response of òYesó.  System Manager will add all the known information 

about the selected Drive into NC ð Configuration .  In the below image, the highlight shows where the 

Drive was entered under I/O .  However, you can also see that the Task and the Drive were also added 

under NC ð Configuration automatically. 

 
If you add a Drive to the system, it is definitely better to start by configuring the Drive under I/O ð 

Configuration  first and then allowing System Manager  to configure the Drive under NC ð 

Configuration  automatically. 

 

If you select òNoó, you will have to manually load the axes into NC ð Configuration .  Likewise, you 

can also do the above in reverse . . . start by loading axes in NC ð Configuration .  However, you 

really donõt want to do this as itõs significantly more tedious and error prone.  The next few pages 

illustrate what is required. 
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Configuring Hardware with TwinCAT System Manager  (Continued)  

Optionally, instead of automatically scanning for Devices/Boxes, you can manually configure the 

components of the Device/network.  Right click on Device 1 (EtherCAT)  and then select Append 

Box .  Again, when first setting up a system, it is better to let TwinCAT find everything automatically.  

However, if you need to add or delete a Box, itõs better to do it manually as that method will not affect 

any of the rest of the configuration. 
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Configuring Hardware with TwinCAT System Manager  (Continued)  

With the manual method and the selection of Append Box , the following image appears. 

 
 

In most situations, the first components to be added are I/O.  However, as you can see from the above 

window and the one shown below, there are numerous options other than I/O.  

 
 

  




























































































































































































































































































































































































































































































































































































