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1 Introduction

1.1 Overview

This document describes how the “EC-Engineer SDK EniEngine Layer 5” can be integrated into an already existing
software environment by using the “ENI Builder” sample code (for C# or C++).

This document describes the usage of the “ENI Builder”. It is a command line utility which is controlled by a XML
based ENI Builder Input (EBI) file (config.xml) and generates the EtherCAT bus description file (EtherCAT
Network Information, ENI) according to ETG.2100 (v1.0.0). The EBT file describes the EtherCAT bus topology
(identity of EtherCAT slave devices and how they are connected to each other) and additional settings of each slave.
Further HotConnect / HotPlug feature is supported. In order to generate the ENI, the EtherCAT Slave Information
(ESTI) according to ETG.2000 (v.1.0.1) is required for each slave.

ESI Files ENI Builder Input (EBI)
XML format Configuration / Bus Topology
XML format

Eni Builder
(cmd line tool)

ENI Engine g Offline CoE Topology
Interface Hot-Connect oD Handling

ENI Engine ES| i

Management ENI

Xml Files Language

Resources e

ENI File
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1.2 Requirements

1.2.1 For Developers

Microsoft Windows 7 and above

Microsoft .NET Framework
Visual Studio 2015

Microsoft NET Core
Visual Studio 2019

1.2.2 For Deployment

Microsoft .NET Framework

¢ Windows (x86/x64)
Microsoft Windows 7 and above

Microsoft NET Framework 4 Client Profile
Microsoft Visual C++ 2010 Runtime

¢ Linux (x86/x64)
Mono 3.2 and above (install mono-cmplete)

Microsoft .NET Core

Windows (x86/x64)
Microsoft Windows 7 and above

Microsoft Visual C++ 2010 Runtime

Linux (x64/ARM)
Ubuntu 16.04 x64 and above

.NET Core 3.1 Runtime
https://dotnet.microsoft.com/en-us/download/dotnet

Memory as recommended for operating system

Disk space approximately 80 MB (depend on number of EST files)

1.3 EtherCAT Slave descriptions (ESI files)

The EST files of the connected slaves must be located in the “EtherCAT” subdirectory.

Upon first program start, the tool will scan this directory for EST files and writes out a cache file (ESICache . xml).
This file is read in on subsequent program starts in order to shorten the start time.

ESICache.xml must be deleted by the user if new EST files are copied to the EST directory in order to recreate
the EST cache on the next program start.
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2 Tool usage

2.1 Microsoft .NET Framework: Windows

EX Eingabeaufforderung - O X

_DotNetd4_Eval .2>EniBuilder config_simple.xml

ies GmbH.

SDK_EniEngine

EniBuilder.exe [config.xml]

The first argument is the ENI Builder Input (EBT) file name which should be read in. This argument is optional and
defaults to “config.xml”.
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2.2 Microsoft .NET Framework: Linux

@™ rte@ubuntu: ~/EC-Engineer SDK_EniEngine_Layer5_DotNet4_Eval_V3.0.2

rte@ubuntu:~/EC-Engineer_SDK_EniEngine_Layer5 DotNet4 Eval V3.8.2% mono EniBuild
er.exe config_simple.xml

EniBuilder [Eval version 3.0.2]

Copyright (c) acontis technologies GmbH.

rte@ubuntu:~/EC-Engineer_SDK_EniEngine_Layer5_ DotNet4 Eval V3.08.25% I

mono EniBuilder.exe [config.xml]

The first argument is the ENI Builder Input (EBT) file name which should be read in. This argument is optional and
defaults to “config.xml”.

2.3 Microsoft .NET Core: Windows

EX Eingabeaufforderung - O X

r5_DotNetCore_Window 6_Eva »EniBuilder

GmbH .

C:h\ e_Lay DotNetCore_Windou

EniBuilder.exe [config.xml]
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The first argument is the ENI Builder Input (EBT) file name which should be read in. This argument is optional and
defaults to “config.xml”.

2.4 Microsoft .NET Core: Linux

testadmin@mgvm-ubuntu-x64: ~/EC-Engineer_SDK_EniEngine_Layer5_DotNetCore_Linu
testadmin@mgvm-ubuntu-x64:~/EC-Engineer_SDK_EniEngine_Layer5_DotNetCore_Linux-x6
4 Eval_Vv3.0.25 ./EniBuilder config_simple.xml

EniBuilder [Eval version 3.0.2]

Copyright (c) acontis technologies GmbH.

testadmin@mgvm-ubuntu-x64:~/EC-Engineer_SDK_EniEngine_Layer5 DotNetCore_Linux-x6
4 Eval v3.0.25 |}

./EniBuilder [config.xml]

The first argument is the ENI Builder Input (EBT) file name which should be read in. This argument is optional and
defaults to “config.xml”.
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3 Project structure

ENI Sample ENI Files (one for each EBT file)

Languages
Lanugage specific files

EtherCAT
EtherCAT Slave Information (ESI) Files

SrcC#EniBuilder.sln
Visual Studio 2015 Solution File for the C# Sample Code

SrcC#EniBuilderDnc.sln
Visual Studio 2017 Solution File for the C# Sample Code (.NET Core)

SrcCppEniBuilderForCpp.sln
Visual Studio 2015 Solution File for the C++ Sample Code

ESICache.xml (generated on first run)
ESI-File-Cache for faster access of EST files

NOTE: If you change the ESI-File-Cache, this file must be deleted!

EniBuilder.exe
C# Sample Application

EniBuilderForCpp.exe
C++ Sample Application

EniBuilder.log
Log File

Config*.xml
Sample EBI Files

acontis technologies GmbH
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4 ENI Builder Input (EBI) file format

4.1 Data types

HexDecValue: According to ETG.2000, Ch.6.

String: ASCII string

Uint32: 32 bit unsigned integer in decimal notation

Bool: 0 or 1 or True or False

4.2 Tags
Tag name / Attribute Description Mandatory | Data types
/ Optional
Config Top-level tag M
Info File metadata M
EniFileName Name of the output file | M String
(ENI)
FileFormatVersion File version. If this ver- | M <Major>.<Minor>, both
sion is <= to the version uint32, decimal
of the executable, the file
is compatible to the exe-
cutable and can be read in.
WriteVersionStringToEni True, to write version | O Bool
string of the EniEngine to
the ENT file.
Tag name / Attribute Description Mandatory | Data types
/ Optional
Master Master settings (0
Master@Name Name of master O String
Master/CycleTime Cycle time in microsec- | O Uint32
onds (used for DC)
Master/Dc Distributed Clocks set- | O
tings
Dc@Mode Mode for controlling the | O “BusShift” or “Master-
DC time. Shift” or “ExternalSync”
Dc@Sync WindowMonitoring SyncWindowMonitoring | O Bool
Dc@ContinuousRunTimeMeasuring ContinuousRun- O Bool
TimeMeasuring
Dc@SystemTime64Bit SystemTime64Bit (0] Bool
Master/Groups Groups settings (0
Groups/Entry@Members Members of group M Semicolon separated
string with slave ad-
dresses, like “1001;1002”
Groups/Entry@Name Name of group (0] String
Groups/Entry@Taskld Task Id of group o HexDecValue
Groups/Entry@PinInputOffset Input offset of pinned | O HexDecValue

group

continues on next page
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Table 1 - continued from previous page

Tag name / Attribute Description Mandatory | Data types
/ Optional
Groups/Entry@PinOutputOffset Output offset of pinned | O HexDecValue
group
Groups/Entry@HcldentificationValue | ldentification value for a | O HexDecValue
hot connect group
Master/CyclicTasks Cyclic task settings o
CyclicTasks/Entry@Taskld Id of cyclic task M String
CyclicTasks/Entry@Comment Comment of cyclic task O String
CyclicTasks/Entry@CycleTime Cycle time of cyclic | O HexDecValue
task (“Task 0” wuses
“Master/CycleTime”)
Master/MasterSyncUnits Master Sync Unit set- | O
tings
MasterSyncUnits/Entry@Msuld Id of master sync unit M HexDecValue
MasterSyncUnits/Entry@Taskld Taskld of master sync | O String
unit
MasterSyncUnits/Entry@Name Name of master sync unit | O String
MasterSyncUnits/Entry@InputOffset Input offset of master | O HexDecValue
sync unit
MasterSyncUnits/Entry@QutputOffset | Output offset of master | O HexDecValue
sync unit
Master/SyncUnitPairs Sync Unit Pairs settings | O
SyncUnitPairs/Entry@Msuld Master sync unit id M HexDecValue
SyncUnitPairs/Entry@PhysAddr Slave address M HexDecValue
SyncUnitPairs/Entry@SlaveSu Slave sync unit (0] HexDecValue
Master/TraceVariables Trace variable settings (0
TraceVariables/Entry@Name Name of trace variable M String
TraceVariables/Entry@DataType Datatype of trace variable | M String
TraceVariables/Entry@BitSize Bit size of trace variable M HexDecValue
Master/CopyLinks Copy link settings (0
CopyLinks/Entry@TraceVariableldx Index of trace variable M String
CopyLinks/Entry@DstPhysAddr EtherCAT slave station | M String
address of destination
slave (uint16)
CopyLinks/Entry@DstPdoIndex Index of destination PDO | M HexDecValue
CopyLinks/Entry@DstPdoEntrylndex | Index of destination PDO | O HexDecValue
entry
Copy- Sublndex of destination | O HexDecValue
Links/Entry@DstPdoEntrySublndex PDO entry
CopyLinks/Entry@DstAliasOffset Alias offset of destination | O HexDecValue
PDO entry (variable)
Tag name / Attribute Description Mandatory | Data types
/ Optional
Slaves Slave Settings
Slaves/Slave Description of one slave | O
device
Slave@Name Name of slave (by | O String
default it will be gen-
erated in the format
“Slave_PhysAddr”)
Slave@PhysAddr EtherCAT slave station | M HexDecValue

address (uint16)

continues on next page
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Table 2 - continued from previous page

Tag name / Attribute

Description

Mandatory
/ Optional

Data types

Slave/Description

Identification of the slave
device in order to lookup
the corresponding ESI
file.

M

Description@ Vendorld

Slave’s Vendor ID

HexDecValue

Description@ProductCode

Slave’s Product Code

HexDecValue

Description@RevisionNo

Slave’s Revision Number

HexDecValue

Description@PreferSci

Can be used to search for
SCl files first. If not found
ESI will be searched.

Sl

String

Description@SciName

Can be used to use SCI
file. Enter SciName.
Leave empty to use ESI
file. If not empty no ESI
is used.

®)

String

Slave/PreviousPort

Topology Info. May be
omitted if this is the first
bus slave or if this is the
first slave device of a Hot-
Connect group which can
be connected anywhere in
the bus topology.

PreviousPort/PhysAddr

Station address of prede-
cessor slave

HexDecValue, uint16

PreviousPort/Port

Outgoing port of prede-
cessor slave

“B”, “C” or “D” according
to EST.

Slave/Dc

Distributed Clocks set-
tings

o £ =

Dc@Id

Selection of DC opera-
tion mode. The Id cor-
responds with the Op-
Mode/Name tag in the
EST file.

©)

String

Dc@OverwriteMode

Overwrites the settings
of the selected operation
mode (might be neces-
sary, if the slave doesn’t
offer the right operation
mode)

String

Dc@CycleTimeSync0

“Sync Unit 0” Cycle Time

String

Dc@ShiftTimeSyncO

“Sync Unit 0” is adjusted
by the shift time

String

Dc@CycleTimeSyncl

“Sync Unit 1” Cycle Time

String

Dc@ShiftTimeSyncl

“Sync Unit 1” is adjusted
by the shift time

o|o

String

Slave/Pdo

PDO settings

Slave/Pdo@Sorting

Flag for sorting PDOs
of slave automatically (as-
cending)

o|o

Bool

Slave/Pdo/Add

Add PDOs

Add/Entry@Name

Name of Pdo

Add/Entry@Index

Index of Pdo

HexDecValue

Add/Entry@Type

Type of Pdo

olz|o|o

Values: Tx/Rx

continues on next page
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Table 2 - continued from previous page

Tag name / Attribute Description Mandatory | Data types
/ Optional
Slave/Pdo/Remove Remove PDOs o
Remove/Entry@Index Index of Pdo M HexDecValue
Slave/Pdo/Edit Edit PDOs (0]
Edit/Entry@Index Index of Pdo (if SlotNr | M HexDecValue
is used, it must contain
the index of the MDP-
Module)
Edit/Entry@SlotNr SlotNr of MDP-Slave (0] HexDecValue
Edit/Entry@Type Type of Pdo M Values: Tx/Rx
Edit/Entry@Name New name of Pdo M
Slave/PdoEntry PDO entry settings o
Slave/PdoEntry/Add Add PDO Entries (0]
Add/Entry@Pdolndex Index of Pdo (if SlotNris | M HexDecValue
used, it must contain the
PDO Index of the MDP-
Module)
Add/Entry@SlotNr SlotNr of MDP-Slave (0] HexDecValue
Add/Entry@Name Name of Pdo Entry M
Add/Entry@Comment Comment for Pdo Entry (0]
Add/Entry@Index Index of Pdo Entry (if | M HexDecValue
SlotNr is used, it must
contain the index of the
MDP-Module)
Add/Entry@SubIndex SubIndex of Pdo Entry M HexDecValue
Add/Entry@DataType DataType of Pdo Entry M e.g. #xINT
Add/Entry@Size Size of Pdo Entry M HexDecValue
Slave/PdoEntry/Remove Remove PDO Entries (0]
Remove/Entry@Pdolndex Index of Pdo (if SlotNris | M HexDecValue
used, it must contain the
PDO Index of the MDP-
Module)
Remove/Entry@SlotNr SlotNr of MDP-Slave (0] HexDecValue
Remove/Entry@Index Index of Pdo Entry (if | M HexDecValue
SlotNr is used, it must
contain the index of the
MDP-Module)
Remove/Entry@Sublndex SubIndex of Pdo Entry M HexDecValue
Slave/PdoEntry/Edit Edit PDO Entries (0]
Edit/Entry@Pdolndex Index of Pdo (if SlotNris | M HexDecValue
used, it must contain the
PDO Index of the MDP-
Module)
Edit/Entry@SlotNr SlotNr of MDP-Slave (0] HexDecValue
Edit/Entry@Index Index of Pdo Entry (if | M HexDecValue
SlotNr is used, it must
contain the index of the
MDP-Module)
Edit/Entry@Sublndex Sublndex of Pdo Entry M HexDecValue
Edit/Entry@Name New name of Pdo Entry | M
Edit/Entry@Comment New comment of Pdo En- | O
try
Slave/AliasVariables PDO entry settings o
Slave/AliasVariables/Add Add Alias Variables o

continues on next page
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Table 2 - continued from previous page

Tag name / Attribute Description Mandatory | Data types
/ Optional
Add/Entry@Pdolndex Index of Pdo of the alias | M HexDecValue
variable
Add/Entry@PdoEntrylndex Index of PdoEntry of the | M HexDecValue
alias variable
Add/Entry@PdoEntrySubIndex Sublndex of PdoEntry of | M
the alias variable
Add/Entry@Direction Direction of alias variable | M String: “Input”,”Output”
Add/Entry@Offset Offset of alias variable M HexDecValue
Add/Entry@Name Name of alias variable M String
Add/Entry@Size Size of alias variable M HexDecValue
Add/Entry@DataType Data type of alias variable | O String
Slave/ExcludePdo Excludes PDO settings | O
Slave/ExcludePdo/Add Excludes PDO (0]
Add/Entry@Index Index of PDO to exclude | M HexDecValue
(if SlotNr is used, it must
contain the PDO Index of
the MDP-Module)
Add/Entry@SlotNr SlotNr of MDP-Slave (0] HexDecValue
Slave/ExcludePdo/Remove Includes PDO (0]
Remove/Entry@Index Index of PDO to include | M HexDecValue
(if SlotNr is used, it must
contain the PDO Index of
the MDP-Module)
Remove/Entry@SlotNr SlotNr of MDP-Slave (0] HexDecValue
Remove/Entry@SyncManager Index of SyncManager (0] HexDecValue
Slave/InitCmd CoE InitCmd settings (0}
Slave/InitCmd/Add Add CoE InitCmds (0]
Add/Entry@Index Index of InitCmd M HexDecValue
Add/Entry@Sublndex SubIndex of InitCmd M HexDecValue
Add/Entry@Ccs Direction of InitCmd M 1 =Download; 2 = Upload
Add/Entry@Transitions Transitions of InitCmd | M
(comma separated)
Add/Entry@Data Data of InitCmd O
Add/Entry@Comment Comment of InitCmd (0]
Add/Entry@CompleteAccess CompleteAccess of | O Bool
InitCmd
Slave/InitCmd/Remove Remove CoE InitCmds (0]
Remove/Entry@Index Index of InitCmd (if | M HexDecValue
SlotNr is used, it must
contain the PDO Index of
the MDP-Module)
Remove/Entry@SlotNr SlotNr of MDP-Slave (0] HexDecValue
Remove/Entry@Sublndex Sublndex of InitCmd M HexDecValue
Remove/Entry@Ccs Direction of InitCmd M 1 =Download; 2 = Upload
Slave/InitCmd/Edit Edit CoE InitCmds (0]
Edit/Entry@Index Index of InitCmd (Gf | M HexDecValue
SlotNr is used, it must
contain the PDO Index of
the MDP-Module)
Edit/Entry@SlotNr SlotNr of MDP-Slave (0] HexDecValue
Edit/Entry@SubIndex Sublndex of InitCmd M HexDecValue
Edit/Entry@Ccs Direction of InitCmd M 1 =Download; 2 = Upload
Edit/Entry@Data New data of InitCmd M

continues on next page
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Table 2 - continued from previous page

Tag name / Attribute Description Mandatory | Data types
/ Optional

Slave/SoelnitCmd SoE InitCmd settings (0

Slave/SoelnitCmd/Add Add SoE InitCmds O

Add/Entry@lIdn IDN of InitCmd M HexDecValue

Add/Entry@Chn Channel of InitCmd M HexDecValue

Add/Entry@Transitions Transitions of InitCmd | M
(comma separated)

Add/Entry@Data Data of InitCmd (0]

Add/Entry@Comment Comment of InitCmd (0]

Slave/SoelnitCmd/Remove Remove SoE InitCmds O

Add/Entry@Idn IDN of InitCmd M HexDecValue

Add/Entry@Chn Channel of InitCmd M HexDecValue

Slave/SoelnitCmd/Edit Edit SoE InitCmds (0]

Edit/Entry@Idn IDN of InitCmd M HexDecValue

Edit/Entry@Chn Channel of InitCmd M HexDecValue

Edit/Entry@Data New data of InitCmd M

Slave/Mdp MDP settings (0

Slave/Mdp/Add Assign MDP-Module o

Add/Entry@SlotNr SlotNr of MDP-Slave M HexDecValue

Add/Entry@Moduleldent Moduleldent of MDP- | M HexDecValue
Module

Add/Entry@Name Name of Slot/Module- | O String
Pair

Slave/Mdp/Edit Edit MDP-Module O

Edit/Entry@SlotNr SlotNr of MDP-Slave M HexDecValue

Edit/Entry@Name Name of Slot/Module- | M String
Pair

Slave/Mdp/Remove Not assign MDP-Slot (0]

Remove/Entry@SlotNr SlotNr of MDP-Slave M HexDecValue

Slave/CopyLink Slave to Slave copy (0]

Slave/CopyLink/Add Add “CopyLink” o

Add/Entry@PhysAddr EtherCAT slave station | M HexDecValue
address of destination
slave (uint16)

Add/Entry@BitSize Size to copy (bits) M HexDecValue

Add/Entry@SrcBitOffs Offset in source slave | O HexDecValue
(bits)

Add/Entry@DstBitOffs Offset in destination slave | O HexDecValue
(bits)

Add/Entry@SrcPdoIndex Index of source PDO (0] HexDecValue

Add/Entry@SrcPdoEntrylndex Index of source PDO en- | O HexDecValue
try

Add/Entry@SrcPdoEntrySublndex Sublndex of source PDO | O HexDecValue
entry

Add/Entry@SrcAliasOffset Alias offset of source | O HexDecValue
PDO entry (variable)

Add/Entry@DstPdolndex Index of destination PDO | O HexDecValue

Add/Entry@DstPdoEntryIndex Index of destination PDO | O HexDecValue
entry

Add/Entry@DstPdoEntrySublndex Sublndex of destination | O HexDecValue
PDO entry

Add/Entry@DstAliasOffset Alias offset of destination | O HexDecValue
PDO entry (variable)

continues on next page
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Table 2 - continued from previous page

Tag name / Attribute Description Mandatory | Data types
/ Optional
Add/Entry@InCycle Enable S2S copy link in | O Bool
one cycle
Slave/EoE EoE settings (0}
EoE/Enable Enables EoE O Bool
EoE/VirtualMacAddress Virtual MAC address ¢ MAC Address (e.g. “02
00 00 00 03 E9” or
“Auto” = MAC Address
will be generated)
EoE/TimeStampRequested Time Stamp Requested O Bool
FEoE/PortMode Port Mode O Bool (True = “IP Port”,
False = “Switch Port”)
EoE/OverwritelpSettings Overwrite IP Settings (0] Bool
EoE/IpAddress IP Address O 1P Address (e.g.
“127.0.0.17)
EoE/SubnetMask Subnetmask O IP Address
EoE/DefaultGateway Default Gateway (0] IP Address
EoE/DnsServer DNS Server O IP Address
EoE/DnsName DNS Name o String
Slave/Settings Advanced Settings o
Settings/DisableLRW Disables LRW (0] Bool
Settings/Check Vendorld Enables checking vendor | O Bool
ID
Settings/CheckProductCode Enables checking product | O Bool
code
Settings/CheckRevisionNo Checking revision num- | O NONE, EQ,
ber EQ_OR_G, LW_EQ,
LW_EQ_HW_EQ_OR_G,
HW_EQ,
HW_EQ_LW_EQ_OR_G
Settings/CheckSerialNo Enables checking serial | O Bool
number
Settings/IdentificationAdo Overwrites identification | O HexDecValue
ADO value
Settings/WatchdogMultiplier Sets watchdog multiplier | O HexDecValue
Settings/PdiWatchdog Sets PDI watchdog (0] HexDecValue
Settings/Sm Watchdog Sets SM watchdog (0] HexDecValue
Settings/PotentialRef Clock Enables potential refer- | O Bool
ence clock
Settings/MailboxAccessTimout Sets timeout for mailbox | O HexDecValue
access
Settings/Preop Timeout Sets the timeout for | O HexDecValue
changing state machine
from Init to Pre-Op and
from Init to Bootstrap
Settings/SafeopOp Timeout Sets the timeout for | O HexDecValue
changing state machine
from Pre-Op to Safe-Op
and from Safe-Op to Op
Settings/Back TolnitTimeout Sets the timeout for | O HexDecValue

changing state machine
back to Pre-Op or Init

continues on next page
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Table 2 - continued from previous page

Tag name / Attribute Description Mandatory | Data types
/ Optional
Settings/Back ToSafeop Timeout Sets the timeout for | O HexDecValue
changing state machine
from Op to Safe-Op
Settings/MailBoxOutputSize Sets mailbox input size (0] HexDecValue
Settings/MailBoxInputSize Sets mailbox output size O HexDecValue
Slave/TypeSpecific Type specific data (0]
TypeSpecific/Settings Settings for “TypeSpe- | O Please refer to “T'ype Spe-
cific” cific Settings”
Settings/Entry@Name Name of setting M String (e.g. “DP Slave Pa-
rameter Set” for EL6731-
0010)
Settings/Entry@SubName SubName of setting M String (e.g. “Station Ad-
dress” for EL6731-0010)
Settings/Entry@ Value Value of setting M String
TypeSpecific/Inputs Inputs of “TypeSpecific” | O
Inputs/Entry@Name Name of input M String (e.g. Variable n)
Inputs/Entry@Type Type of input M String (e.g. 1 BYTE, 2
WORD, ...)
TypeSpecific/Outputs Outputs of “TypeSpe- | O
cific”
Outputs/Entry@Name Name of output M String (e.g. Variable n)
Outputs/Entry@Type Type of output M String (e.g. 1 BYTE, 2
WORD, ...)

4.3 Create EBI file using EC-Engineer

Instead of creating the EBI file manual, EC-Engineer can be used to create an EBT file. To do that, EC-Engineer
must be started with the command line parameter /ENIBUILDER (EC-Engineer User Manual, Chapter 8§ Command

Line Interface)

BN Administrator: Eingabeaufforderung

C:\Program Files (x

C:\Users\kfl>cd C:\Program Files

Yvacontis_technolog

Rechte worbehalten.

(x86)\acontis_technolo

EC-Engineer

\EC-Engineer>ECEngineer.exe fENIBUILDER_

If EC-Engineer is started like this, there will be a new entry in the context menu:

acontis technologies GmbH
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™ Sjave| ® Remove Master-Unit Init Name |c\555.A Master |
 Slave yele Time [us] 1000 v|
= Siave /. Expand Al ource MAC address | |
v M sieveio0 p Collapse Al
" Slave wes connected to local system
W Slaye g EPort ENI File _ fetwark Adapter EtherCAT1 ( Realtek PCle GBE Family Controller 24 ) !
N e T—
Y Slave, H  Export ESI2C C-Header
v B Siave 101 =4 Import Slaves from ENI File ves connected to remote system
il ooty # Change Master Unit fildizess 2.0 .0 . 1
il ooz 0 # Edit Topology art (5000
11 003: Module 3 (031-1B830) Master-Instance |D | Select
1] 004: Module 4 (022-1BD00)
1| DOS: Madule 5 (021-1BDO0) Data were loaded from capture file
11 006: Module & (021-1BDOD) Capture File | ‘
1] 007: Module 7 (022- 1B870)
11 008: Module 8 (022-1BD00)
1] 008: Module 9 (022-1BD00)
11l 010: Medule 10 (032-18B30)
G[ 011: Medule 11 (040-18A00)
| Classic View | Flat View ” Topology Vie'w|
Information Severity Time Message
Name [Class-A Master | | @ nF 161608 ECEngineer ready. Version 2.0
Description |EtherCAT Master Unit (Class 4) |
Vendor |acantis technologies GmbH |
Networks: 1 | Slaves: 11 | | State: @ @ | Mode: CONFIG | EXPERT

So now it is possible to create the whole configuration in the EC-Engineer and then use the context menu to automat-
ically create the EBI file.

4.4 Type Specific Settings

Some slaves needs special configuration options and support only special types of inputs and outputs. For more
information please refer the manual of EC-Engineer.

4.4.1 EL6731-0010 PROFIBUS DP Slave

Further options:

General
Activate: Activates the automatism for generating PDOs and Init Commands

DP Slave Parameter Set

Station Address: DP station address of the DP slave (permitted values: 0-125) Device Type: DP Ident Number
of the DP slave
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4.4.2 EL6631-0010 PROFINET IO Device

Further options:

General
Activate: Activates the automatism for generating PDOs and Init Commands

4.4.3 K-bus Coupler / IP Link Coupler

Supported devices:

K-bus Coupler

* BK1120

e BK1150

e BK1250
IP Link Coupler

e 1L2300-B110

e 1L2301-B110

« 1L.2302-B110
Further options:

General
Activate: Activates the automatism for generating PDOs and Init Commands Check Terminals at Startup:
Activates the automatism for checking terminals at startup

Terminal N
Type: Type of the terminal (see “TcTerminals210.xml”) SubType: SubType of the terminal (see
“TcTerminals210.xml”)

acontis technologies GmbH Page 19/33



User Manual

EC (™ Engineer

j TcTerminals210.xml - Editor

Dater  Bearbeiten Format Ansicht 7

(o] O |ms]

</terminal>

EE}lDDE{It E
<subType=0</subType>

=T

Se—— e e bbr eviations
<name LcId—“1033”>KL 1002, 2 ch. Input (24v,

<name LcId="1031]"=KL 1002, 2 K. Eingang {24V,

<bitTerm=1</bitTerms=
{gruup>k1_dﬁg_ﬁn{fﬁruup>
<ChannelCount>2</channelCount:>
<fFieldbus=
<1ightbus>16</1ightbus>
<profibus>16</profibus>
zinterbus>16</interbus>
zserial=l6</serial>
<canopen=16</canopen:
zdevicenet=16</devicenst>
<Ccp-kbus=16</cp-kbus>
zethernet>16</ethernet>
=zsercos>l6</sercos>
=usbh=16<,/ush=
</fieldbus=
<subTypeBC>10</subTypeBC>
<groupBC>klbc_dig_in</groupBC>
<channelBC=16</channelBC>

</terminals=

erminal ver="1"=>
<type=9900</type>
<subTypex=62</subType>

3. 0ms)<=/name>
3. Oms )</ names

UL

4.5 Examples

451 E

xample 1: Simple EtherCAT topology

M1

n el
W

< o
HAHAH

1005 ¢

The EBT file for this bus topology looks like this (config_simple.xml):
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Tree View

XSL Output

f-fd EniFileName
-------- & FileFormatVersion

E} Master
---------- & Name
W CycleTime
-3 De
E} Slaves
B3 Slave
---------- & Name

.......... & PhysAddr
- fCOmment

- PhysAddr
.......... &' #comment
[ EJ Description
E}--C3) PreviousPort

B E} S5lave

i i) Mame

- PhysAddr

-l #comment

) Description

B3 PreviousPort
----- & Physhddr
-------- & Port

- PhysAddr

- #comment

f--IJ) Description

B3 PreviousPort
i Physhddr

version="1.0" encoding="utf-8"

ENI/eni simple.xml

1.1

Class-A4 Master

1000

Slave_ 1001
1001
Slave 1001

Slave 1002
1002
Slawve 1002

1001
B

Slave 1003
1003
Slawve 1003

1002
B
Slave_ 1004

1004
Slave 1004

1001

[EK1100]

(EK1100 EtherCAT

[ELZ004]

(EL2004 4Ch. Dig.

[EL1004]

(EL1004 4Ch. Dig.

[EK1100]

(EK1100 EtherCAT

4.5.2 Example 2: EtherCAT topology with HotConnect

Coupler (2R E-Bus))

Cutput 24V, 0.53)

Input 24V, 3ms)

Coupler (2R E-Bus))

This example has one HotConnect group with two members (EK1100 and EL2008). Note that the head of the Hot-
Connect group (EK1100, PhysAddr 1007) has no PreviousPort tag defined, so this group can be connected anywhere
in the topology. E.g. to EK1110, PhysAddr 1004, PortB or EK1100, PhysAddr 1001, PortC.

Note: If the PreviousPort tag is defined, the HotConnect group can be connected only to that port specified by the

PreviousPort tag (config_hc.xml).

acontis technologies GmbH

Page 21/33



User Manual

EC ¢ Engineer

bl

"

9
1005

The EBT file for this bus topology looks like this:

Tree View XSL Output

EI E} Config

Eb Info

¢ EniFileName

& FileFormatVersion

- Name

- CycleTime
-2 De

B =3 Groups
E‘E} Entry

Ewij Slaves

' h Slave
@ Slave
) S1ave
-2 S1lave
=--IC3 S1ave
iy Mame
e i Physhddr
i FOOMmMent
[][h Description
E| -------- @ Slave

il Mame
... Physhddr
- #comment
[]@ De=scription
(3 PreviousPort

4.5.3 Example 3: DC configuration

For a Distributed Clock (DC) enabled configuration, please see the “config_dc.xml” sample file. For DC you
should at least provide the Master tag. The CycleTime should be set and must correspond with your EtherCAT cycle

time.

Additionally each slave has an optional Dc-Tag. The Id attribute of this tag will choose a DC operation mode from
the EST (must match with one of the ESI OpMode/Name tag’s/ID). If the Dc-Tag is omitted the first DC operation
mode in the EST is selected (config_dc.xml).

Wil

BAEB

M1 100 | BAEAEA B

verszion="1.0" encoding="utf-8"

ENI/eni hc.xml
1.1

Class-A Master
1000

100571006
Group 0

0

42

Slave_1005 [EK1100]
1005

Slawve 10035

S5lave_ 1006 [ELZ008]
1006

Slave 1006 (EL2008 8Ch. Dig. Cutput 24V,

1005

(EE1100 EtherCAT Coupler (24A E-Bus))

0.51)
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4.5.4 Example 4: PDO exclusion

This configuration fragment shows how to exclude PDO’s and PDO-Entries. The slave “SGDV — E1 CoE Drive” has
the PDO 0x1a01 (2nd Transmit PDO mapping) defined as default PDO by the ESI (Default PDO: Actually PDO’s
with assigned Sync-Managers).

In the EBT file, the PDO 0x1a01 (2nd Transmit PDO mapping) will be now excluded and exclusion of PDO 0x1a00
(1st Transmit PDO mapping) will be removed. This means that the PDO assignment will be changed from 0x1a01

to 0x1a00.

Note that the ENI Builder doesn’t check if the PDO- or PDO-Entries exclusion is allowed by the EST description.
Le. digital IO clamps without microcontroller (Device-Emulation) might have fixed PDO’s, so the PDO’s exclusion
is not allowed (not supported by HW) (config_full.xml).

Tree View  XSL Output

& xm1
=) Config
#---2J) Info
+---IJ) Master
-} Slaves
+--[ ) Slave
4 Slave
4 Slave
- Slave
+--[ ) Slave
4 Slave
4 Slave
-} Slave
& Name
& Physhddr

oy

y

+

[REE ARk AR 3

¥

& #comment
) Description
=} PreviousPort
+ @@ PhysAddr
+- i Port
) Dc
) Pdo
) PdoEntry
) ExcludePdo
S5 Add
= = Entry
& Index
=) Remove
-} Entry
& Index
) InitCmd

) Slawve
) Slawve
) Slave

version="1.0" encoding="ucf-g"

Slave_ 1007
1007

[SGDV-E1 CoE Driwve]

Slave 1007 (SGDV-E1 EtherCRT (CoE) SERVOPACE Rev3)

1001

#x1a0l

$#x1a00

4.5.5 Example 5: Configure special slaves

This example shows how to configure special slaves which uses the tag “Type Specific Settings”
(config_special.xml)...
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Slave 1002: PROFIBUS DP Slave “EL6731-0010” with 1 BYTE IN & OUT

Tree View  XSL Output
® xml
B3 Config

& #commentc
F--[J) Description
#---IZ) PreviousPort
B3 TypeSpeecific
B3 Settings
EmmEj Entry
i Name

B3 Inputs

E‘b Entry
- Wame

........... [ Type
E---[3 outputs

E‘b Entry

#--[) Settings
[]ﬁ Slave
[]ﬁ Slave

version="1.0" encoding="ucf-g"

Slave 1002 [EL&731-0010]
1002
Slave 1002 (EL&731-0010 PROFIBUS DF Slave)

General
Actiwvate
1

Variable 0
1 BYTE

Variable 0O
1 BYTIE

Slave 1003: PROFINET IO Device “EL6631-0010” with 1 BYTE IN & OUT

Tree View XSL Output
- xml

B3 Config
-3 Info
) Master

-3 Slaves
[]h Slave
[]h Slave

) Description

) PreviousPart

£l TypeSpecific

B3 Settings

E‘b Entry
il Hame

H“ij Inputs
E“wEﬁ Entry

........... & Tvpe
=3 Outputs

=3 Entry

waEﬁ Sectings
E--I) Slave

version="1.0" encoding="utf-£"

Slawve 1003 [EL6631-0010]
1003
Slave 1003 (EL6&631-0010 PROFINET IO Device)

General
Activate
1

Wariable 0
1 BYTE

¥Wariable 0
1 BYTE
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Slave 1003: K-bus Coupler “BK1120” with terminals “KI1.1012” and “KL2012”

Tree View  XSL Output

Iél E} Slaves

: [ﬁ) Slavwve
[EJ Slave
ICh Slave
@ Slavwve

] @ Description
#---IJ) PreviousPort
=3 TypeSpecific
B3 Settings
EE? Entry

ol Value
=3 Entry

i Hame

& SubName

i Walue
B[ Settings

4.5.6 Example 6: Master Sync Units

version="1.0" encoding="utf-g"

Slave 1004 [BE1120]
1004
Slave 1004 (BK1120 EtherCAT Fieldbus coupler)

General
Activate
1

Terminal 0
Type
1012

Terminal 1
Type
2012

This example shows how to configure Master Sync Units (config_msu.xml).
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M1

MSU Red MSU Green MSU Black

The EBT file for this bus topology looks like this (config_msu.xml):
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Tree View  XSL QOutput
a xml

-3 Master
o il Hame
‘i CycleTime

- HeIdentificationValue
El-E3 Entry
o i Members
- i Name
% TaskId
- i HcIdentificationValue
B3 Entry
o il Members
- i Name

ol TaskId
- HoIdentificationValue
=3 MasterSyncUnits
|_::_| ........ b EHEIY
ol MauId

i TaskId
b HName
[ - [&3 Entry
[ - [&3 Entry
B3 SyncUnitPairs
B3 Entry

& MzuId
@& PhysAddr

& SlaveSu
) Entry
) Entry
H-) Entry
H-) Entry
H-) Entry
E--IC0) Entry
E--IC0) Entry
E--IC0) Entry

H--I) Slaves

verzion="1.0" encoding="utf-g"

Class-A Master
1000

1005;1006;1007
Group 0

o}

1005

1008;1009;1010
Group 1

o}

1008

1011710121013
Group 2

0

1011

1000
1]
MasterSynclUnit Red

1000
1005
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5 Sample Code for C#

5.1 Getting Started

Open the Visual Studio 2015 Solution ("SrcC#EniBuilder.sln”) or Visual Studio 2017 Solution
("SrcC#EniBuilderDnc.sln”) and do the following things:

¢ Compile the solution (Output folder of the “Debug” configuration is the root folder, where all the binaries are
located)

* Run EniBuilder.exe with parameter “C :myEniBuilderDirconfig_simple.xml”, which will
generate an ENT file based on the EBT file settings

5.2 Architecture

ENI Builder contains the following components:

EniBuilder Sample Code

F

* C# Console Application, which parses the command line parameters and loads the “EniEngine”
for generating the ENT file.

Resources

1. Sample Code

EniBuilder.exe

2. CTK

EniEngine (EcEniEngine.d1l)

» EthterCAT Slave Information File (EST)

¢ EtherCAT Network Information File (ENT)

¢ ENI Generation (PDO, MDP, CoE, DC, Hot Connect, ...)
* EniBuilder Input File Format (.eb1i)

Resources (EcResources.dll)

* Language Manager

* Logger
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5.3 Command line interface

The command line interface supports the following commands:

Name of the EBTI file
Specify the path to the EBT file which contains all information for generating the ENT file

/APPDATA = “Path to AppData directory” (optional)
Specify the path to the AppData directory. It contains a subfolder “EtherCAT” with all EST files and it is also
the path for the logfile.

/INDENTXMLFILES (Optional)
Activates indenting of XML files (makes exported XML files readable, but increases size).

/NOEBISCHEMA (optional)
Deactivates EBI schema check (maybe necessary for compatibility reasons).

/IGNOREREVISION (optional)
Deactivates the revision check, if slave was not found and tries to find a compatible slave.

/LOGLEVEL ="ERR?” (optional)
Specify the log level (possible values are: DBG = Debug, INF = Info, WRN = Warning, ERR = Error)

/PROCESSIMAGELAYOUT (optional)
For flags please see EC-Engineer documentation. Please enter decimal values.

/ALLOWDUPLICATENAMES (optional)
Allows duplicate names e.g. for slaves and variables.
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6 Sample Code for C++

6.1 Getting Started

Open the Visual Studio 2015 Solution ("SrcCppEniBuilderForCpp.sln”) and do the following things:
¢ Remove unavailable projects (EcResources, EcEniEngine, ...)

* Compile the solution (Output folder of the “Debug” configuration is the root folder, where all the binaries are
located)

¢ Run “EniBuilderForCpp.exe” with parameter “C:myEniBuilderDirconfig_simple.xml”, which
will generate an ENT file based on the EBT file settings

6.2 Architecture

EniBuilderForCpp contains the following components:
EniBuilderForCpp (C++)
EniBuilderCpp (Managed) — Sample Code
EniBuilderCSharp (C#)
EniEngine

— CTK
Resources

1. Sample Code

EniBuilderForCpp.exe

* Win32 Console Application, which parses the command line parameters and loads the
EniBuilderCpp.dll

EniBuilderCpp.dll

* Win32 Managed Code Library, which exports a wrapper class named “CEniBuilderCpp”.
This class converts the data from C++ to C# and back

EniBuilderCSharp.dll

* C# Class Libaray, which loads the “EniEngine” for generating the ENT file
2. CTK
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EniEngine (EcEniEngine.dll)

 EthterCAT Slave Information File (EST)

e EtherCAT Network Information File (ENT)

¢ ENI Generation (PDO, MDP, CoE, DC, Hot Connect, ...)
* EniBuilder Input File Format (. ebi)

Resources (EcResources .dll)

* Language Manager

* Logger

6.3 Command line interface

The command line interface supports the following commands:

Name of the EBT file
Specify the path to the EBT file which contains all information for generating the ENT file.

/APPDATA ="Path to AppData directory” (optional)
Specify the path to the AppData directory. It contains a subfolder “EtherCAT” with all EST files and it is also
the path for the logfile.

/INDENTXMLFILES (optional)
Activates indenting of XML files (makes exported XML files readable, but increases size).

/IGNOREREVISION (optional)
Deactivates the revision check, if slave was not found and tries to find a compatible slave.
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7 How to integrate EniEngine
This chapter gives you an idea how to integrate the EniEngine.

7.1 Create Environment

At first you need to create the environment. You need for example the path to the ESI files and have to create a
EniFile object.

var defaultFileIo = new EcDefaultFilelo

{

EsiPath = "PathToESIs" //Path to your ESI files
bi

// Initialize ENI Engine's factory.

EniFile = new EcEniFile

(null, // optional implement IErrorHandler for Error handling (see below)
defaultFilelIo);

// Load ESI cache (ESICache.xml) or create a new one 1f not already existing.
EniFile.EsiManager.LoadCache();

If you need Error Messages for the Error Handler, implement this function.

’public void HandleEniEngineNotification (EcEniEngineCode code, params object[] args)

Conclusion: Now a EcEniFile object with an EcEniDevice is created.

7.2 Configure created Device

Now you can pick your device and change name and settings.

var device = EniFile.Device;

device.Name = "MyMasterName";
device.SettingsData.CycleTimeUs = 1000;
device.SettingsUpdate (device.SettingsData); //Important to update the valuel!!

7.3 Create slaves

Now it is possible to create some slaves:

var ek1100 = device.CreateSlave (2, 72100946, 1179648); //(VendorId, ProductCode, .
—RevisionNumber)

var 12004 = device.CreateSlave (2, 131346514, 1179648);

var el3152 = device.CreateSlave (2, 206581842, 1245184);
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7.4 Build Tree and configure slaves

Now that there is a device and some slaves you have to build your tree.

device.AddSlave (ek1100);
ek1100.AppendSlave (e1l2004, EcEniSlave.SlavePort.PortName.EPortB);
el2004.AppendSlave (el3152, EcEniSlave.SlavePort.PortName.EPortB);

Also you can change settings of the slaves.

ek1100.SettingsData.Settings.CheckRevisionNo = EcEniSlaveSettings.CheckType.ENone;
ek1100.SettingsData.Write (ek1100.SettingsData.Settings); //Important to update the.
—value!!

You can also change other things, like adding a CoE InitCommand if CoE is supported

if (el3152.IsSupported(EcEniSlave.EFeature.ECoe))
{
var coe = new EcEniSlaveCoe.InitCmd { Ccs = 1, Index = 9999, SubIndex = 0 }

coe.Transition.Add (EcEniSlaveInitCmd.ETransition.EOp) ;

el3152.CoeData.AddInitCmd (coe) ;

7.5 Generate ENI

If you have changed all the things you like, you can generate the ENI file:

’device.GenerateEni("PathToENIFile");

So you generated an ENI file with less than 100 lines of code.
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