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BEGKHOFF Foreword

1 Foreword

1.1 Notes on the documentation

Intended audience

This description is only intended for the use of trained specialists in control and automation engineering who
are familiar with the applicable national standards.

It is essential that the documentation and the following notes and explanations are followed when installing
and commissioning these components.

It is the duty of the technical personnel to use the documentation published at the respective time of each
installation and commissioning.

The responsible staff must ensure that the application or use of the products described satisfy all the
requirements for safety, including all the relevant laws, regulations, guidelines and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without prior announcement.

No claims for the modification of products that have already been supplied may be made on the basis of the
data, diagrams and descriptions in this documentation.

Trademarks

Beckhoff®, TWinCAT®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P®, Safety over EtherCAT®,
TwinSAFE®, XFC®, XTS® and XPlanar® are registered trademarks of and licensed by Beckhoff Automation
GmbH. Other designations used in this publication may be trademarks whose use by third parties for their
own purposes could violate the rights of the owners.

Patent Pending

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents: EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702 with corresponding
applications or registrations in various other countries.

EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilization of this document as well as the communication of its contents to
others without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a
patent, utility model or design.

FC1100 and FC1121 Version: 2.0 5
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1.2 Safety instructions

Safety regulations

Please note the following safety instructions and explanations!
Product-specific safety instructions can be found on following pages or in the areas mounting, wiring,
commissioning etc.

Exclusion of liability

All the components are supplied in particular hardware and software configurations appropriate for the
application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.
Personnel qualification

This description is only intended for trained specialists in control, automation and drive engineering who are
familiar with the applicable national standards.

Description of instructions

In this documentation the following instructions are used.
These instructions must be read carefully and followed without fail!

A DANGER

Serious risk of injury!
Failure to follow this safety instruction directly endangers the life and health of persons.

Risk of injury!
Failure to follow this safety instruction endangers the life and health of persons.

A CAUTION

Personal injuries!
Failure to follow this safety instruction can lead to injuries to persons.

NOTE

Damage to environment/equipment or data loss
Failure to follow this instruction can lead to environmental damage, equipment damage or data loss.

@® Tip or pointer
1 This symbol indicates information that contributes to better understanding.

Version: 2.0 FC1100 and FC1121
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1.3 Documentation Issue Status
Version Comment
2.0 * Migration
» Update structure
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BECKHOFF

2 Product overview

2.1

Introduction

This document contains a software installation and configuration guideline for the fieldbus cards FC1100 and
FC1121 with TwinCAT and the SlaveStackCode.

Furthermore all required information are provided to develop a new driver for these fieldbus cards.

The basic information about the fieldbus cards are listed in Table 1 [» 8].

Table 1: FC11xx comparison

Technical data

FC1100

FC1121

Link

http://www.beckhoff.com/FC1100/

http://www.beckhoff.com/FC1121/

Interface to the PC

PCI

PCle

EtherCAT Slave Controller ET1100 FPGA-based

RAM 8 8

SYNC manager 8 4

FMMUs 8 3
8 Version: 2.0 FC1100 and FC1121
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BEGKHOFF Hardware

3 Hardware

3.1 FC1100 | PCI EtherCAT slave card

The PCI ID values of the FC1100 are listed in Table 2 [» 9]. The ET1100 (see type and revision register for
detailed information) chip is used to access the EtherCAT network. The address range of the ET1100 is
mapped to the memory specified by Base Address Registers 2 (BAR2) of the PCI device.

NOTE: The low nibble of BAR2 contains configuration bits

Table 2: FC1100 PCI values

Parameter Value
DevicelD 0x1100
VendorlD Ox15ec

Figure 1 [»_9] shows the hardware structure of the FC1100 slave card.

Connector/ Connector/
Magnestics Magnestics

i :

PHY PHY

Mil Mil

EEFROM |« T, ET1100

16hit
! uC Interface

PLX
(PCI19030)

< System PC| Bus >

Fig. 1: Hardware Schema

3.2 FC1121 | PCle EtherCAT slave card

The PCle ID values of the FC1121 are listed in Table 3 [» 9]. An FPGA based EtherCAT Slave Controller
(ESC) is used to access the EtherCAT network. For ESC specific information (e.g. type and revision) see the
corresponding ESC registers readout by an EtherCAT master or configuration tool.

FC1100 and FC1121 Version: 2.0 9



Hardware BEGKHOFF

The address range of the IPCore need to be determined by the information and function description located

at the beginning of BARO (Figure 2: FC1121 BARO memory mapping [»_9]). The address is BARO plus the
offset specified in the EtherCAT slave function block (Function type 0x0002).

Table 3: FC1121 PCle values

Parameter Value
DevicelD 0x5000
VendorlD Ox15ec

The content of FC1121 BARO is shown in Figure 2 [ 9].

D FFF.FFFF
Function n
Deafined in
infarmation block
Function ....
Cafingd in
infarmationblock
Function 2
Deafined in
infarmation block
Function 1
Cafingd in
infarmationblock
Informationblock
Oem 0000 : D000

Fig. 2: FC1121 BARO memory mapping

The information block content of the FC1121 is shown in Table 4 [» 9].
Table 4: FC1121 information block values

Address Description Value

0x01:0x00 Type of function 0x0001

0x03:0x02 Revision of function 0x0001

0x04 Number of function blocks Depends Configuration
0x05 Creation day Depends on creation date
0x06 Creation month Depends on creation date
0x07 Creation year Depends on creation date
0x0b:0x08 Identifier 1 0x0000:88a4

0x0f:0x0c Identifier 2 “CCAT”

The function block content of the FC1121 is shown in Table 5 [» 9].

10 Version: 2.0 FC1100 and FC1121
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Table 5: FC1121 function block description

Address Description Value
0x01:0x00 Type of function 0x0002
0x03:0x02 Revision of function

0x05:0x04 Parameter of function

0x07:0x06 reserved

0x0b:0x08 Base address offset of function Offset to BARO
0x0f:0x0c Size of function on bytes

3.21 Interrupt

To enable the interrupt of the FC1121 the following settings need to be done.

Enable BARZ register 0x50 bit 7. The interrupt state is shown in BAR2 register 0x40 bit 7.

Enable interrupt mask for slot1 in the interrupt control function block. The interrupt function block is
described in Table 6 [P 11], Table 7 [»_11] and Table 8 [»_11].

Table 6: Interrupt Controller function block description

Address Description Value
0x01:0x00 Type of function 0x0011
0x03:0x02 Revision of function

0x07:0x04 reserved

0x0b:0x08 Base address offset of function Offset to BARO
0x0f:0x0c Size of function on bytes

Table 7: Interrupt State Register (0x00) description

Bit Description Reset value
0 Interrupt state of Slot 0 0

1 Interrupt state of Slot 1 0

15 Interrupt state of Slot 15 0

Table 8: Interrupt Mask Register (0x08) description

Bit Description Reset value
0 Interrupt mask of Slot 0 0

1 Interrupt mask of Slot 1 0

15 Interrupt mask of Slot 15 0

FC1100 and FC1121

Version: 2.0
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4 Software

4.1 TwinCAT

Since TwinCAT version 2.11 R2 it is possible to make PLC data accessible by an EtherCAT master via the
EtherCAT network. The available process data size depends on the used ESC (see 2 Hardware).

411 Configure Slave System

The following steps describe how to configure the slave system with TwinCAT and the slave card installed in
PCI or PCle port.

Start TwinCAT software, scan for new “I/O Devices” and select “EtherCAT Slave” (see Select EtherCAT Slave
p_12)).

= i 1j0 - Configuration
(- B 1jO Devices
@8 Mappings

2 new /0 devices found

[Device 1 [RT-Ethernet]  [LAMVerbindung 2 [IntellR] PROAM00 5-Desklopadapter] ok
[#]Device 2 [EtheriCAT Slave)

Select Al
Unszelect Al

Fig. 3: Select EtherCAT Slave

The process data can be added by right mouse click on the corresponding node (see Add Process Data

Manually [»_12]). If a PLC project is already added to the System Manger project which contains user
defined structs these are also selectable.

=B 1O - Configuration

; /O Devices

= Devicel (EtherCAT Slave)
.=f= Device1-Image

o
-l Out g Insert Variable.. ||

[f. § Info -

\..@8 Mappings |

Recalc Adresses

Fig. 4: Add Process Data Manually

If the PLC project is available the linking between the PLC data and the defined process data is done by right
mouse click on the variable and select “Change Link” (see Create Variable Link [»_12]).

12 Version: 2.0 FC1100 and FC1121
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! Untitled - TwinCATSystem Manag-er
File Edit Actions View Ontinns  Heln -
T = | | Change Link... e e e
D@ WSR2 S WL
= &% Clear Link{s)
-l SYSTEM - Configur

- NC: Configuration Goto Link Variable

.58 PLC - Configuratio Take Marne Over From Linked Variable

.Var 9
UINT {5)

=488 Demo
-I- Demo-Imag

13 Standard
'3 %T Inputs Move Address...

¥ Incert Variable..,

H Delete... :
Inputs

0 ()

E‘l Outputsl_}3 Online Write...
s &, Maln ¥3 Online Foree...
=-f# /0 - Configuration 5% Release Force
=B /0 Devices
5% Devicel (Bt (. Add To Watch
'I' Bietice 1 ﬁ Remowve Frorm Watch
E %T I;F Create Linked Varniable in
‘l Outputs
@‘ InfoData
@8 Mappings

ADS Info: Port: 300, 1Gp: &l

Fig. 5: Create Variable Link

Save the configuration in a tsm-file. This file can be used to provide the PDO setup to the Master
configuration.

41.2 Configure Master System

In this description the FC1100 is referenced, the configuration for the FC1121 is equal.
Create a new TwinCAT System Manager configuration. Append a new FC1100 EtherCAT Slave (see Add
FC1100 EtherCAT Slave [»_13]).

FC1100 and FC1121 Version: 2.0 13
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! Untitled - TwinCAT System Manager

File Edit Actions View Options

Help

DEwH SR 22 A Blavdaatsie 2 EARELD S 2

-l SYSTEM - Configuration
B NC - Configuration

= 1/0 - Configuration

B 170 Devices

== Device 2 (EtherCAT)
=f= Device 2-Image

== Device 2-Image-Info
- § Inputs

@ $| Outputs

e InfoData

&8 Mappings

| General | Adapter | EtherCAT | Online | CoE - Online |

Fig. 6: Add FC1100 EtherCAT Slave

| Mo Addr  Mame State CRC Changes
Insert EtherCAT Device
Search: Mame: -Box 1 fultiple:
Type: El--% Beckhoff Automation GrbH
|_] Systemn Couplers
Customer specific Terminals Partt
EtherCAT PC can
S A
& card
[ Beckhoff Automation GmbH - Developmert Products o
@) B [Ethemet]
E
E-Bus (m...
[ Extended Information [ Show Hidden Devices [7] Show Sub Groups

Import the PDO Configuration from the previous stored tsm file (see Import PDO Configuration [P_13]).

14
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[ET-T111- I~

=8 /O - Configuration

&8 /O Devices e F
-5 Device 1 (EtherCAT Slave) ]
-5 Device 2 (EtherCAT) Comment

----- == Device 2-Image

~-=f= Device 2-Image-Info

- §1 Inputs

- § Outputs

®-§ InfoData

-1 10 Inp ®a Append Box...
~§l100ul Append Module...
@=-§ InfoDz

&8 Mappings & Insert Box Before...

¥ Delete Box...

& Import Box Before...

& Export Box...

& Cut x|
Copy Ctri+C

K2 Paste G\,

B2 paste with Links  Aft=Ctrl=\/

> Disabled

Change to Compatible Type...

Change Netld...

Import PDO Description...

Fig. 7: Import PDO Configuration

The tsm file needs to be loaded to get the required information.

Import EtherCAT Bridge Variables

| Browse for Computer... I

Browse for File... |

Cancel

x|
oK |
=

| Mame I CDmm...l
I

Fig. 8: Import PDO Configuration Dialog

Select FC1100 card with PDOs

Import EtherCAT Bridge Variables

Browese for Carmputer... |

Browse for File.. |

Fig. 9: Select corresponding Slave from tsm file

FC1100 and FC1121 Version: 2.0
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4.2 Slave Sample Code

The SlaveStackCode since provides the possibility to create a PC-based slave application without the
TwinCAT software.

To get this slave application running the FC11xx driver need to be installed (3.2.1 [»_16] Driver installation
[>_161).

This driver creates a black channel between device memory in kernel layer and the application in the user
layer.

421 Driver installation

After plugin the FC11xx EtherCAT PCI Slave card the driver installation window (see Driver Installation

Window [P_16]) will be appear. If a driver is already installed, then open this window from the Windows
Device Manager dialog.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for current and updated software by

locking on your computer, on the hardware ingtallation CD, or on
the “windows Update \Web site [with your permisgion).

Bead our privacy policy

Can "Windows connect to Windows Update ta search for
zoftware?

() Yes, this time only
(1 Y'esz, now and every time | connect a device

@HN

Click Mext to continue,

< Bac et > I [ Cancel

Fig. 10: Driver Installation Window

Select driver source path from a specific location (see Select Driver Location [P_16]) and choose the path
where the files “FC11xx.inf” and “TcMM.sys” are located.

Found New Har dware Wizard

Thiz wizard helps pou install software for:

Other PCI Bridge Device

-\’) If your hardware came with an installation CD
== or floppy disk, insert it now.

YWwhat do pou want the wizard ta da”?

() Install the software automatically (Fecommended)

(#ilnstall om a list ar specific location [Advanced)

Click Mext to continue.

[ < Back ” Mext > l[ Cancel

Fig. 11: Select Driver Location

16 Version: 2.0 FC1100 and FC1121
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After successful installation the device “FC1100 PCI Driver for ET9300” is listed in the Windows Device

Manager (see Windows Device Manager [P_16]).
In case of the FC1121 card the name “FC1121 PCI Driver for ET9300” is shown.

£, Device Manager

File Action Wiew Help

“= W &8 BHE

g Disk drives

§ Display adapters

b DYDYCD-ROM drives

E# EtherCAT Slawve PCI Driver

: : 8 FC1100 PCI Driver For ET9300

-1 Floppy disk contrallers

{#89 Human Interface Devices

i) IDE ATAJATAPT controllers

‘& Keyboards

7y Mice and other pointing devices
Monitors

B8 Metwork adapters

5 Ports (COM &.LPT)

ﬂ Processors

@é SC51 and RAID controllers

@:_3 Sound, widea and game controllers

W System devices
Universal Serial Bus controllers

e

Fig. 12: Windows Device Manager

The EtherCAT Slave Controller (ESC) is now accessible by using the library TcHelper.dll.

4.2.2 Slave Software

In case that the SSC Tool is used create an FC1100 based project (selectable in the “new project dialog”).
Otherwise enable “FC1100_HW?” in the file ecat_def.h.
Note: When using the FC1121 slave card, the settings for “FC1100” apply as well.

Only for Windows 32-Bit operation systems

Only for Windows 32-Bit operation systems the driver and library (provided by default with the SSC) can be
used. For all other platforms/operating systems a new driver and library need to be created (refer to Hard-
ware)

FC1100 and FC1121 Version: 2.0 17
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5 Appendix

5.1 Support and Service

Beckhoff and their partners around the world offer comprehensive support and service, making available fast
and competent assistance with all questions related to Beckhoff products and system solutions.

Beckhoff's branch offices and representatives

Please contact your Beckhoff branch office or representative for local support and service on Beckhoff
products!

The addresses of Beckhoff's branch offices and representatives round the world can be found on her internet
pages:
http://www.beckhoff.com

You will also find further documentation for Beckhoff components there.

Beckhoff Headquarters
Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

Phone: +49 5246 963 0
Fax: +49 5246 963 198
e-mail: info@beckhoff.com
Beckhoff Support

Support offers you comprehensive technical assistance, helping you not only with the application of
individual Beckhoff products, but also with other, wide-ranging services:

e support
 design, programming and commissioning of complex automation systems
« and extensive training program for Beckhoff system components

Hotline: +49 5246 963 157
Fax: +49 5246 963 9157
e-mail: support@beckhoff.com
Beckhoff Service

The Beckhoff Service Center supports you in all matters of after-sales service:
* on-site service
* repair service
 spare parts service
* hotline service

Hotline: +49 5246 963 460
Fax: +49 5246 963 479
e-mail: service@beckhoff.com

18 Version: 2.0 FC1100 and FC1121
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