The Drive & Control Company Rexroth
Bosch Group

Frequency Converter

Multi-Ethernet Card

Instruction Manual Edition 02
R912006860

MULTI-
ETHERNET




Bosch Rexroth AG

Record of Revision

Multi-Ethernet Card

Edition Release Date |[Notes
DOK-RCONO*-XFCX610*MUL-ITO1-EN-P (2016.01 First release
DOK-RCONO*-XFCX610*MUL-ITO2-EN-P [2016.05 New functions

Reference

For documentations available in other type or language, please consult your lo-
cal sales partner or check www.boschrexroth.com.

Copyright

© Bosch Rexroth (Xi'an) Electric Drives and Controls Co., Ltd. 2016

This document, as well as the data, specifications and other information set
forth in it, are the exclusive property of Bosch Rexroth (Xi'an) Electric Drives
and Controls Co., Ltd. It may not be reproduced or given to third parties without

its consent.
Liability

The specified data is intended for product description purposes only and shall
not be deemed to be a guaranteed characteristic unless expressly stipulated in
the contract. All rights are reserved with respect to the content of this documen-

tation and the availability of the product.

RS-c6fcde9c2f99ee920a347ea500418341-2-en-US-6




Multi-Ethernet Card Bosch Rexroth AG

Table of Contents

Table of Contents

2.1
2.2
2.3

3.1
3.2
3.3
3.4
3.5

4.1
4.2
4.3
4.4
4.5

5.1
5.1.1
5.1.2
5.2
5.2.1
5.2.2
5.2.3
524
5.3
53.1
5.3.2
5.3.3
5.4

Page
Safety INStIUCLION ... 1
INEFOAUCHION. .. 2
About This Documentation...........ceiiiiieeiiiiie e 2
ENgiNEering TOOIS. ...ueei et e e e e 3
Reference Documentations........ccouuueeeiiiiiiiiiiie e e 4
Hardware Installation.............oouviviiiiiiiiiiiiiiii e 5
Hardware DesCriptioN. . ..o e e e 5
Installing the Card in Frequency Converter........ccooeeeeeeeeieviiiieeeeeeeeevnnnnn. 6
CaADIES ettt e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeaaees 6
LB D S ettt e e e e e e e e e e e e e e e e e e e aeeeaaeeaaeeaae e e e e e e e e e aaaa e raaaraaaraaaaa——, 7
P OWET SUPPIY ettt et e e e e e e et e e e e e e eab e aaes 7
General Configuration..............uvvviiiiiiiiiiiiir e e e e e e e e 8
Protocol SEIECION......uuuiee e 8
Communication Channel Setting.......ccccoeiiiiiiiiiiiiiiii e, 9
Process Data Setting RaNGe.......ciiviuieiiiiiieiiiiee e e 10
DEVICE PrOfil. it e 12
Fault ManagemeNnt......cccovvuiiiiiii et e e e e e eee 14
PROFINET 1O ciiiiiiiiiiiiiiiiiiiiiieitiiitiiiiiiit s s s e e e e e e e e eeaeaeas 15
Protocol Configuration..........coeeiiiiiiieiei e 15
DEVICE NAMIE. it e et e e et e e eeaeeeeaans 15
F S T= ) A A o] = TSRS 15
System Configuration...........eoiiiiiiiiiiie e 16
LGS B 11 TSRS 16
O BTV Lo - TSP 17
L] o] o T=4 Y2 USROS 18
Process Data..cuuuu i e e 19
Acyclic CommuUNICAtION......ciiiiiieiii e 20
[ aTel1 o] [T UUUPPPPN 20
1Y oY [T 1= ST 20
RECOIA INAEX ittt e e e e e e e e eaaas 20
EXAMDIB. ittt e e e e e e e e e aa e aaans 21
o (=T AV ] A | N 22

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P |



Bosch Rexroth AG Multi-Ethernet Card
Table of Contents

6.1
6.2
6.2.1
6.2.2
6.2.3
6.2.4
6.3
6.3.1
6.3.2
6.4

7.1
7.2
7.2.1
7.2.2
7.2.3
7.2.4
7.3
7.4

8.1
8.2
8.2.1
8.2.2
8.2.3
8.2.4
8.3

9.1
9.2
9.3

10
10.1
10.2
10.2.1

Page
Protocol Configuration..........coveeiiiioeiiiieee e 22
System Configuration............coiiiiiiiiiiiee e 23
EDS Fileu ittt e e e e e e e e e e e aeeas 23
GENEIIC DBVICE.. i iiiiiiiee ettt ettt e e et e e e 23
TOP O OEY ittt et e e e e ab e raaanas 23
Process Data Configuration.........cccuuueeeiiiiiiiiiiiie e 23
Acyclic COMMUNICALION. ...ttt e e e 28
MeSSage Parameters. ..o 28
ErTOr COUBS ittt e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeaeeeeeeneees 29
EXAMIPIC. et e a s 30
SERCOS ettt et e e e e e e e e e e e e e e e e e e e e e e e e eaeaeeaeeaeeeeeeeeeeeeeeeeaeeeeees 31
Protocol Configuration..........coooeiiiiieiiiiiccee e 31
System Configuration...........eoiiiiiiiiiiee e 32
XIMIL Fl@e ettt e e e e e e e e e e 32
B Lo oY) LoT= 4V /U TR UURRRNUPRRRt 33
ProCess Data...c..ueieiieiiiiie e 33
SERCOS Il Control Word and Status Word.............cooeeeiiiiiiiiiiiinniennnens 33
Acyclic CommuNICAtION......ciiiiiiiiiie e 34
EXAMDIB. ittt et e e e e et e e e e e e a e aaans 35
EtherCAT ... .o e e e e e e e 43
Protocol Configuration.......c..ooeeeiiiieeeiiieceee e 43
System Configuration............ooieiiiiiiiiiee e 43
Configuration File....ccciiiiiiiiiiii e 43
MOAE SEIECTION. ..ttt 44
TOPOIOEY ettt et eea e araaanas 44
ProCESS Data.cccueuiieeiiiiiiiiee ettt ettt eeeea s 45
Acyclic CoOMMUNICALION. ...iiiiieiiiice e e e e 45
MOABUS/TCP ...t 46
Protocol Configuration..........coooiiiiieeiiiiiicceee e 46
System Configuration...........eeiiiiiiiiiiee e 46
EXCEPLION COUBS.cuuniiiiiiiiiiiie e e eaae e 47
Parameters. . ... oo 48
Parameter AdAreSS.....ouuuuiee ittt eee s 48
MEP Parameters. ... i 50
Terminology and Abbreviation.........ccceeeeiiiiiiiiiiee e 50

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P



Multi-Ethernet Card

10.2.2 Parameter List..cccveeieireiieiiiieiieeeieenenns
11 Diagnosis.........cceeeveveeiiiiiiiiiiiiiiiiiiienne.
11.1 LED Indications......cccoeevueiiiiiiiniiinncennnns
11.2  Warning Code....cceeeeiiiiriiiiieeeeeeeeinnnnnnn.

11.3  Error Code..iiiiiiiiiiieiiieeeeeeinee,

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P

Bosch Rexroth AG
Table of Contents



Bosch Rexroth AG Multi-Ethernet Card

I\ DOK-RCONO*-XFCX610*MUL:ITO2-EN-P



Multi-Ethernet Card Bosch Rexroth AG
Safety Instruction

1 Safety Instruction

The Safety Instructions in the available application documentation contain spe-
cific signal words (DANGER, WARNING, CAUTION or NOTICE) and, where re-
quired, a safety alert symbol (in accordance with ANSI Z535.6-2011).

The signal word is meant to draw the reader's attention to the safety instruction
and identifies the hazard severity.

The safety alert symbol (a triangle with an exclamation point), which precedes
the signal words DANGER, WARNING and CAUTION, is used to alert the reader
to personal injury hazards.

A DANGER

In case of non-compliance with this safety instruction, death or serious injury
will occur.

A WARNING

In case of non-compliance with this safety instruction, death or serious injury
could occur.

A CAUTION

In case of non-compliance with this safety instruction, minor or moderate injury
could occur.

NOTICE

In case of non-compliance with this safety instruction, property damage could
occur.

Do not attempt to install and operate the components of the electric drive and
control system without first reading all documentation provided with the prod-
uct. Read and understand these safety instructions and all user documentation
prior to working with these components. If you do not have the user documenta-
tion for the components, contact your responsible Bosch Rexroth sales partner.

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P 1/61
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2 Introduction

2.1 About This Documentation

This documentation contains necessary data and information descriptions rela-
ted to the Multi-Ethernet Platform (MEP) extension card, which is one of the
fieldbus communication module accessories of EFC x610 series frequency con-
verter.

As the name indicates, this extension card incoroporates multiple industrial
Ethernet protocols listed as below.

e PROFINET IO
e EtherNet/IP
e SERCOS I
e EtherCAT

e Modbus/TCP

n@’ This extension card fully supports the EFCx610 firmware the version
03V08 and above, while more industrial Ethernet protocols will be
developed to be incorporated in the MEP extension card, please al-
ways check for the latest version of this manual for a most up-to-
date reference.

Chapters 1 through 3 provide the general information of the MEP extension
card, while chapters 5 through 9 contain detailed technical information relevant
to different industrial Ethernet protocol. The common configuration, parameters
and diagnosis are described in chapter 4, 10 and 11.

2/61 DOK-RCONO*-XFCX610*MUL:ITO2-EN-P
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2.2 Engineering Tools

Bosch Rexroth AG
Introduction

For using the MEP extension card, an engineering connection from laptop / PC
to the EFC series frequency converter is necessary. Such a connection can be
established with using following methods:

e Via Ethernet using IndraWorks. In this case, the MEP can be browsed and the

IP address can be set.

e Via USB using ConverterWorks or IndraWorks. Plug the cable and connect.

The figure below shows an overview of ConverterWorks.

8] ConverterWorks - @FieldBus - EFC5610 1 1 e e =5
Parameterization  Diagnostics  Service Tools  Help -
Back ~ @+ s o | s M 7] o %le
-2 _D“"’e Active Fieldbus Commands
B Ads
[=-{7) Parameterization Fieldbus Mutti Ethemet Frequency Command 0.00  [Active]
- Search Pammeters -
i~} Restore Defaul Values Application Status Not Running
b b Wizarde Protocol Sercos 3
52 Monitoring
| =P Status MAC Address 00-60-34-11-51-00
=P 1/0 Monitor
e
=0 [:ng:;‘::emmy Source
Run Command Source Frequency Sefting Source
First Extension card Communication
Second Muttifunction digital input Panel potentiometer
Status Word Control Word
Latest Emor > StoP Converter stopped
Fault > 0 Control Word > 0
Stall Over Curent > 0 Stop Acceleration/deceleration > 0
Stall Over Voltage > 0 Fault Reset >0
Deceleration > |0 E-Stop > 0
Acceleration > 0 Stop (Parameter setting) > 0
Jogging >0 Reverse > 0
Running >0 Jog > 0
Reverse >0 Run command > 0
COMIS, 115200 Baud B Do .

Fig. 2-1: Overview of ConverterWorks

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P
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2.3 Reference Documentations

Type Typecode Language | Material Number

Operating Instructions DOK-RCONO3-EFC-x610**ITRS-ZH-P  |Chinese R912005853

DOK-RCONO3-EFC-x610**ITRS-EN-P  |English R912005854

) . DOK-RCONO3-EFC-x610**-QURS-ZH-P |Chinese R912005855
Quick Start Guide -

DOK-RCONO3-EFC-x610**-QURS-EN-P |English R912005856

Instruction Manual (UL) |DOK-RCONO1-REX*F*UL***-INRS-EN-P  |English R912004711

Extension Card Module|DOK-RCONO*XFC-X610**ASRS-EN-P |English R912006261

Mounting Instructions  |DOK-RCONO*XFC-X610**ASRS-ZH-P |Chinese R912006262

Product Insert DOK-RCONO*XFC-X610**ISRS-EN-P  |English R912006326

(1/0 module) DOK-RCONO*-XFC-X610**-ISRS-ZH-P |Chinese R912006327

DOK-RCON**-SAFETY***-SARS-BP-P  |Portuguese |[R911339218
DOK-RCON**-SAFETY****-SARS-DE-P  |German R911339363

DOK-RCON*-SAFETY***-SARS-EN-P  |English R911339362
Safety Instructions DOK-RCON*-SAFETY***-SARS-ES-P  |Spanish R911339216
DOK-RCON*-SAFETY***-SARS-FR-P  |French R911339213
DOK-RCON**-SAFETY***-SARS-IT-P Italian R911339215
DOK-RCON*-SAFETY***-SARS-RU-P  |Russian R911339217
DOK-RCON**-SAFETY***-SARS-ZH-P  [Chinese R912004727
Product Insert DOK-RCONO*-XFCX610*MUL-ISRS-ZH-P|Chinese R912006846
(Multi-Ethernet Card) ~ |DOK-RCONO*-XFCX610*MUL-ISRS-EN-P|English R912006847

Tab. 2-1: Reference documentations

4/61 DOK-RCONO*-XFCX610*MUL:ITO2-EN-P
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3 Hardware Installation

3.1 Hardware Description

Fig. 3-1: Hardware illustration

The MEP extension card is provided with two shielded female RJ45 connectors.

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P 5/61
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3.2 Installing the Card in Frequency Converter

The MEP extension card must be installed in combination with the extension
card module in the EFCx610 frequency converter. For details, please refer to Ex-
tension Card Module Mounting Instructions.

A CAUTION

The MEP extension card does not support hot plug.

3.3 Cables

At least CAT 5e standard Ethernet cable is required for data transmission. The
shielded cables are recommended for the use in industrial environments.

The transmission rate is fixed at 100 Mbps.

6/61 DOK-RCONO*-XFCX610*MUL:ITO2-EN-P
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3.4 LEDs
Two slots are provided in the extension card module. On each slot, four dual-col-
or LEDs are equipped for state indication if the MEP extension card is applied.

The network status (NS: H11/H21) and module status (MS: H12/H22) LEDs are
red/green. The physical status of port 1 (P1: H13/H23) and port 2 (P2: H14/
H24) are yellow/green.

The figure below shows an overview of LED indications on the extension card.

4 WARNING!

Risk of Injury. Read and follow manual. Do nottouch
%, |electrical ions for § minutes after switchi
z» | power off. Ground (PE) must always be connected.

| |

Fig. 3-2: Multi-Ethernet card LED

The LED functionality is described in chapter 11.

3.5 Power Supply

Please make sure the main circuit power supplied during commissioning and
firmware update. External 24 V will keep the basic communication when main
power loss, but only limited parameter access and no run possible.

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P 7/61
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4 General Configuration

4.1 Protocol Selection

Multi-Ethernet Card

The parameter H3.40 is used to define the type of Industrial Ethernet protocol to
be used with MEP card. And parameter H3.41 indicates which industrial
Ethernet protocol is currently engaged. Once the request protocol is changed, a
cycle power or a reboot is needed to activate the selected protocol.

Code Name

Setting range

H3.40 |MEP: Industrial Ethernet Protocol Request

$3: SERCOS NI
PN: PROFINET 10
El: Ethernet/IP
EC: EtherCAT
MB: Modbus/TCP

H3.41 |MEP: Industrial Ethernet Protocol Active

Read-only

Tab. 4-1: Protocol selection parameters

The values of H3.40 and H3.41 are two characters representation that only ac-
cepts upper case letter. Figure 4-1 gives an example of PROFINET IO request.

Parameter editor

=

FC H3.40 -QOR|=2SE
Avis & A B

Status OK

Min -

Max  (x50014x
Value PN

Name MEP: Industrial Ethernet Protocol Reguest

Fig. 4-1: Protocol request setting

8/61
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4.2 Communication Channel Setting

The fieldbus communication channel should be configured according to the ac-
tual application when the MEP communication extension card is applied.

If the first control command and frequency setting are both transmitted via com-
munication channel, parameters in table 4-2 should be set to open the first com-
munication channel.

Code Name Value
E0.00 |First frequency setting source 20: Communication
E0.01 [First run command source 2: Communication

Tab. 4-2: First communication channel parameters

And if the second communication channel is used with the MEP extension card,
the parameters in table 4-3 should be set to open the second communication
channel.

Code Name Value
E0.02 |Second frequency setting source 20: Communication
E0.03 |Second run command source 2: Communication

Tab. 4-3: Second communication channel parameters

After configuration is completed for the communication channel, the parameter
E8.00 should be set to redirect to the communication extension card.

Code Name Value
E8.00 [Communication protocol 1: Extension card

Tab. 4-4: Communication selection parameter

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P 9/61
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4.3 Process Data Setting Range

The range of both output and input process data is listed in the table below. If
the setting values exceed the range, "FPC-" error will be triggered.

The output process data list includes the cyclic data objects that can be trans-
ferred from controller to peripheral devices.

Code Name
H0.00 Control word

HO0.10 Frequency command
HO0.40 Dummy PZD

F0.20 ASF command01
F0.21 ASF command02
F0.22 ASF command03
F0.23 ASF command04

Tab. 4-5: Output process data parameter list

And the input process data list includes the cyclic data objects that can be
transferred from peripheral devices to controller. Normally, the monitoring data
are collected by controller.

Code Name Code Name

HO0.01 Status word d0.43 /0 card digital input

d0.00 Output frequency do0.45 DO1 output

do.01 Actual speed do.47 I/0 card EDO output

do0.02 Setting frequency d0.50 Pulse input frequency

d0.03 Setting speed d0.55 Pulse output frequency

d0.04 User-defined setting speed d0.60 Relay output

d0.05 User-defined output speed d0.62 I/0 card relay output

do.10 Output voltage d0.63 Relay card output

do.11 Output current do.70 PID reference engineering value
do.12 Output power do.71 PID feedback engineering value
do.13 DC-bus voltage d0.80 ASF Display00

do0.16 Output torque do.81 ASF Display01

do.17 Setting torque d0.82 ASF Display02

do.20 Power module temperature d0.83 ASF Display03

do.21 Actual carrier frequency do.84 ASF Display04

do.22 Control stage running time do0.85 ASF Display05

do.23 Power stage running time d0.86 ASF Display06

d0.30 All input do.87 ASF Display07

do.31 Al2 input d0.88  |ASF Display08

10/61 DOK-RCONO*-XFCX610*MUL:ITO2-EN-P
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Code Name Code Name
d0.33 I/O card EAlinput d0.89 ASF Display09
d0.35 AO1 output d0.98 High resolution output current

d0.37 I/0 card EAO output HO0.40 Dummy PZD
d0.40 Digital input 1

Tab. 4-6: Intput process data parameter list

= The parameter H0.40 can be used for filler in the output / input con-
figurations.

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P 11/61
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4.4 Device Profile

The Rexroth device profile described below is used as common profile for the
MEP extension card.

The following table is a general description of the H0.00 control words which
are used to send commands from master to slave.

Bit Value Meaning
15..9 |- Reserved

8 1 Freewheeling stop
0 Inactive

7 1 Control word active
0 Inactive

6 1 Stop Acc. / Dec. active (stop the internal Acc. / Dec. ramp generator)
0 Inactive

5 1 Fault reset active
0 Inactive

4 1 E-stop active
0 Inactive

3 1 Stop according to parameter setting
0 Inactive

) 1 Reverse
0 Forward

1 1 Jog active (jogging direction determined by bit 2)
0 Inactive

0 1 Run command active
0 Inactive

Tab. 4-7: Control word definition
e Bit 8 Freewheeling stop

Freewheeling stops that ignore the frequency converter stop mode setting. Only
active start from frequency converter firmware version 03V12.

e Bit 6 Stop acceleration/deceleration active

The current acceleration/deceleration process will be paused when bit 6 = 1,
and it will be recovered when bit 6 = 0.

e Bit 4 E-stop active

Freewheel stop will be triggered in conjunction with panel display error ‘E-St’
when bit 4 = 1.

e Bit 3 Stop according to parameter setting
The parameter E0.50 Stop Mode is referenced when bit 3 = 1.

12/61 DOK-RCONO*-XFCX610*MUL:ITO2-EN-P
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e Bit 1 Jog active

Jog frequency and acceleration/deceleration time are set by the parameters
E0.60, E0.61, and E0.62.

[@3 The control bits (bit 6...0) in the control word are all edge sensitive.
It is recommended to reset value 0x0080 at the time when the pro-
gram starts to run initially.

The HO0.01 status words are used to supply the real-time status information to
master from slave.

Bit Value Meaning
15..8 |- Error code
7 1 Error
0 No error
6 1 Stall over current
0 Normal
5 1 Stall over voltage
0 Normal
4 1 Decelerating
0 Not in decelerating
3 1 Accelerating
0 Not in accelerating
) 1 Jogging
0 Not in jogging
1 1 Running
0 Stop
0 1 Reverse
0 Forward

Tab. 4-8: Status word definition
e Bit 15...8 Error code

Please refer to chapter 13.4 of EFC x610 Operating Instructions for detailed
error code description. The error code as referred in table 4-8 is the error occur-
ring currently when the frequency converter is in error mode (i.e. bit 7 = 1); and
the last error occurred when the frequency converter is in normal mode (i.e. bit
7 =0).

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P 13/61
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4.5 Fault Management

The response of the frequency converter can be configured via parameter E8.03

when the process data are lost.

Multi-Ethernet Card

Code

Name

Setting range

E8.03 |Communication process data loss behavior

0: Decelerating stop

1: Freewheeling stop

2: Keep running

Tab. 4-9: Parameter E8.03

14/61
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5 PROFINET IO

5.1 Protocol Configuration

5.1.1 Device Name

A PROFINET IO device is addressed through the so-called device name. Each
PROFINET IO device operating in the same network must have unique device
name.

The device name can be assigned locally via: H3.20 MEP: Station Name
(PROFINET), or through device naming by a configuration software tool.

5.1.2 IP Settings

All PROFINET 10O devices follow the TCP/IP protocol, thus they need an IP ad-
dress when operating on the Ethernet.

Table below gives an overview of all IP-related parameters.

Code Name

H3.00 MEP: MAC Address Device
H3.01 MEP: MAC Address Port 1
H3.02 MEP: MAC Address Port 2

H3.03 MEP: IP Address
H3.04 MEP: Subnet Mask
H3.05 MEP: Gateway Address
H3.06 MEP: IP Options

Tab. 5-1: [IP-related parameters

The parameter H3.06 can be set to enable the MEP in receiving IP address from
a DHCP server, see chapter 10.2.2. In most cases, the IP address of 10 devices
are assigned by 10 controller. If not assigned by the PNIO controller, user should
manually set IP address, Subnet Mask, and Gateway Address.

It is recommended, either to use a static IP address at fieldbus project for engi-
neering access via SERCOS/IP, which was already parameterized to the MEP or
to ensure, that the IP address assigned dynamically by the PNIO controller at
fieldbus startup is equal to the parameterized IP address at MEP. If static and
dynamically assigned IP address differ, an engineering connection (SERCOS/IP)
already established will be lost, when PNIO controller assigns new IP address.

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P 15/61
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5.2 System Configuration

5.2.1 GSD file

A GSD file which contains the setup information of |0 device communication is
required when configuring the PROFINET IO controller.

Users can download the GSD file through the following steps:
1. Click on http://www.boschrexroth.com/dcc.

2. Choose “Frequency converter -> EFC 3610 (or EFC 5610)” from the naviga-
tion bar on left-hand side of the operation interface.

3. Choose “Download area” tab from right-hand side of the interface.

4. Click on “DEVICE_DESCRIPTIONS_MULTI-ETHERNET_EFCX610_XXxXX-XX-
xX.ZIP” to download the ZIP file.

5. Extract the ZIP file and get the GSD file.

l@ "xxxx-xx-xx" indicates the date.

The following is the instruction of installing the GSD file on the Simatic Manager
software tool. It can be found in the hardware catalog.

ol x|

Find: I E‘ﬂ
=

Profie: | Standard

[+ ¥ PROFIBUS DP

22 PROFIBUS-PA
- 5% PROFINET IO
-] Additional Field Devices
= (Z0 Drives
= #FCO0x
+ @@ “FC0x 01v01 GSDMLVZD
+
+ [ Gateway
+ ] HMI
+ (140
=-E3
+

Metwork Components
[ Sensors
+ (L Switching devices
SIMATIC 300
SIMATIC 400
l"" SIMATIC PC Baszed Control 300/400
SIMATIC PC Station

oEEE

Fig. 5-1: Hardware catalog

16/61 DOK-RCONO*-XFCX610*MUL:ITO2-EN-P
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Two GSDML schema versions are supported. For configuration tools, which
don't support GSDML schema version 2.1, please use with version 2.0.

5.2.2 10 Device

In the configuration of project hardware, user can configure the EFC x610 as an
IO device in the PROFINET IO system. The Propertieswindow below shows the
key information of the 10 device.

General I

Short description: axis

«FCOx 01V01 GSDML V2.1

Order No./ firmware: MEP_XFC /1.0

Family: #FCOx

Device name: [awis

GSD file: GSDMLY2 1-BoschRexroth-011F-«FC01-20151105.xml
Change Release Number... |

Node in PROFINET 10 System

Device number: [1 | |PROFINET-0-System (100)

IP address: 192.168.0.1

v Assign IP address via |0 controller

Comment:

oK | Cancel Help

Fig. 5-2: 10 device Properties window

The configured device name here must match the setting value of parameter
H3.20 MEP: Station Name (PROFINET).

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P 17/61



Bosch Rexroth AG Multi-Ethernet Card
PROFINET 10

The 10 modules should be configured here according to the acutal application.
The figure below shows the two input and output words by default. User can
freely configure the 10 modules from 1 to 15 words.

[0 HW Config - [SIMATIC 300(1) (Configuratien) -- PNID_T01] [E3
ﬁstatinn Edit Insert FLC Yiew Options Window Help - X

DSB8 & 2e did DO K2

ik 21""_*!
Profie: [ Standaed |
+ g WFCOx OTVOT GEDMLVZD A

Ethenet1]: FROFINET0-Systern (100

_uFCDu MO GSDML V21
= (3 Input modules

FUEE Input 04 Words

:;555;;‘" B Input 05 Words

Input 05 ‘wards
Input 07 ‘wWords
Input 02 wards

o Input 05 wWords
< > Input 10Words
Irpust 11 "words
ﬂ_‘»‘_] (1) ais Input 12 Waords

Input 13 Words

Slot Module Order number | | address | O address | Diagnostic ... CJ Input 14 wards
X1 PO 8187 - Input 15 wards
| Po 7 - Riss f182" Input rot used
M Poit2- Bid5 8183" @ 0 Mt madiiles
L i BEOM A2 BaschResot 0 1FA4FCD1 E
] Dutpet 02 'woeds 20951105 siril Lk X

Press Fl to get Help. Chg

Fig. 5-3: Hardware configuration window

5.2.3 Topology

The MEP communication extension card integrates a Cut-Through-Switch that
enables the possibility for connecting several MEP communication extension
cards in a line topology as an alternative to the typical star topology.

Typically a mixed line and star topology connecting with an industrial Ethernet
switch is applied in the field.
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5.2.4 Process Data

The process data that are used for cyclic communication are configured via pa-
rameters H3.30 and H3.31.

The two parameters are list type that consist of parameter function codes. Fig-
ure below shows the default configurations.

Parameter editor =) Parameter editor =)
FC H3.31 SR E=EE FC |H3.30 GRS EEH
s L aEl5F sis &EEE
Name  MEP: Listof Output Process Datz Name  MEP: Listof Input Process Data
Status  OK Status  OK
Min / Max - j 0x50014x Min / Max -/ (x50014x
Elements  Act 2 Max: 15 Elements Act 2 Max: 15
] HO.00 0 HO.01
1 HO.10 1 d0.02

Fig. 5-4: Process data default configurations
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5.3 Acyclic Communication

5.3.1 Principle

Acyclic communication is mainly used for parameter read/write accesses from
controller, supervisor etc. The PROFINET service “read/write record” (RPC over
UDP) is utilized to realize the object addressing.

With the SFB52 “RDREC” and SFB53 “WRREC”, a data record with the number
INDEX can be read from or written to a PROFINET 10 device module defined by
ID. The key arguments ID and INDEX are described below.

[@3 When parameter write access on the two bytes type parameter, any
values exceed 65,535 (OxFFFF) will be reduced automatically to a
two bytes value. If the reduced two bytes value is in the valid range,
then it will be accepted and without value exceed limits indication.

5.3.2 Module ID

The diagnostic address of the PROFINET 1O device can be treated as the module
ID when read/write record is called. It can be found in the hardware configura-
tion of the software tool.

- :l 1] axisOl
[J Modue Order rumber Vaddess | 0 address | Disgnostic address:
0]
X1P1 Port - AI45 EEE
X1P2 Poit 2745 8185"
Input 15 Wards 256...285
Output 15 ' ords 256... 285

Fig. 5-5: Diagnostic address

5.3.3 Record Index

The record index corresponds exactly to the function code parameter to be ac-
cessed. The address of the function code parameter is composed of a higher
byte representing the parameter group and a lower byte representing the sub-in-
dex in the group.

The parameter group map is shown as below.

Group Index Value Example
b 0..9 0x00...0x09 b0: 0x00
d 0..9 0x10...0x19 do: 0x10
C 0...9 0x20...0x29 C3:0x23
E 0.9 0x30...0x39 E8: 0x38
u |0..9 0x40...0x49 U1:0x41
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Group Index Value Example
F 0..9 0x50...0x59 FO: 0x50
H 0..9 0x60...0x69 H3: 0x63

Tab. 5-2: Parameter group mapping

An offset of 0x30 must be added on the parameter sub-index to form the record
index. For example, the record index of E0.26 Acceleration Time is:

0x3000 + Ox1A + Ox30 = Ox304A

5.4 Example

A simple program fragment example that utilizes the mapped I/Q addresses is
shown as below. The process data configuration is by defaults.

Fi5i LAD/STLIFED - [0B1 -- testprofinet\SIMATIC 300{1)\CPU 317F-2 PNDP] = [=]lx]
G Fie Edt Inset FLC Debug View Options Window Help -ax
D & ks i o 25 OE & L 3 x?
P e retwark: Fetwork 1: Title:
a0 oo
+ (43 Comparator F—
& Converter
+ &3 Counter
5 (@ Dol

(&) amps L5 WOVE WOVE

* (3] Integer function EH  EWO EW

¥ (21 Floking-por fet

¥ @) ove ¥else198a{IN  OUT |-Pawase welses1-{In_ ouT |-pavess

e Progeam contrel
+ (@) Shififotate
& Gy Raushes

o 2 Teoms IR T

(g Word logic r = |

vE n.2 a3
WOVE
+ W Ubraries 1 {7k BN ENO

Buﬁm-![v ouT l—NIess

Fetwork 3: Title:

rmt: |
m.2z
WOVE MOVE
— EN  ENO EN  EW
g
4 vBlG80-{IN  OUT [ PQ¥2ss WsEsE-{IN_ oUT |Pquass

B)Program eleme., [BE Calstroctune

< >

SMATT VG J 20 L3 Comelsencsr 4 Addeicrio J 8 Medly J. G Dgrotics N7 Coupaion [
Press F1 to get Help, <0 NN 2bs <52 Mz Insert Chy

Fig. 5-6: Program example
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6 EtherNet/IP

6.1 Protocol Configuration

The master communication address for EtherNet/IP is an IP address. It is set
manually in the frequency converter side by using an engineering tool. The pa-
rameter H3.06 can be set to enable the MEP in receiving IP address from a
DHCP server, see chapter 10.2.2.

Code Name

H3.00 MEP: MAC Address Device
H3.01 MEP: MAC Address Port 1
H3.02 MEP: MAC Address Port 2
H3.03 MEP: IP Address

H3.04 MEP: Subnet Mask

H3.05 MEP: Gateway Address
H3.06 MEP: IP Options

Tab. 6-1: |P-related parameters
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6.2 System Configuration

6.2.1 EDS File

An EDS file is provided with the EtherNet/IP application of MEP extension card.
Users can download the EDS file through the following steps:
1. Click on http://www.boschrexroth.com/dcc.

2. Choose “Frequency converter -> EFC 3610 (or EFC 5610)” from the naviga-
tion bar on left-hand side of the operation interface.

3. Choose “Download area” tab from right-hand side of the interface.

4. Click on “DEVICE_DESCRIPTIONS MULTI-ETHERNET_EFCX610_XXXX-XX-
xX.ZIP” to download the ZIP file.

5. Extract the ZIP file and get the EDS file.

l@: "xxxx-xx-xx" indicates the date.

6.2.2 Generic Device

The MEP extension card is implemented as a ‘Generic Device’ when it is config-
ured into the EtherNet/IP network. The EtherNet/IP object directory implemen-
ted contains the objects:

e Identity Object (0x01)

e Message Router Object (0x02)

e Ethernet Link Object (OxF6)

e TCP/IP Object (OxF5)

e Port Object (0xF4)

e Connection Manager Object (0x06)

e Assembly Object (0x04)

The cyclic communication is implemented via the "EtherNet/IP-I/O messaging"

(Class 1). It can be configured up to 15 items in both data direction.
6.2.3 Topology
The star and line topology are both supported.

6.2.4 Process Data Configuration

The process data that are used for cyclic communication are configured on fre-
quency converter via parameters H3.30 and H3.31.

The two parameters are list type that consist of parameter function codes. Fig-
ure below shows the default configurations.
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Parameter editor =]

FC|H3.31 -BeR B EREE
iz AR E

Name MEP: List of Output Process Data

Status OK

Min / Max -/ 0x50014x

Elements  Act 2 Max: 15

Parameter editor =]

FC[H3.50 ‘SR E2ER
[Ais L

Name MEP: List of Input Process Data
Status OK

Min / Max -/ (x50014x

Elements Act: 2 Max: 15

1] HO.00 0 HO.01
1 HO.10 1 d0.02
Fig. 6-1: Process data default configurations
= The set of allowed functions codes for input and output process da-

ta is contained at [b8.61] and [b8.62] respectively. Maximum sup-
ported input and output process data length is 30 bytes, each.
Hence, as current supported process data function codes are all two
bytes in data length, maximum number of configurable function co-

des is 15.

e Following the instructions of the EDS installation tool to import the file into

the RSLogix. See the item in below picture.

Catalog | Modue Discovery [ Favortes |

Select Module Type.

Enter Search Text for Modle Type...
Catalog Number Description w  Vendor Category o
In-Sight 1700 Series Vision System Cognex Coporat... Communication
In-Sight 3400 Senies Vision System Cognex Coporat... Communication
In-Sight 5000 Series Vision System Cognex Comporat... Communication
In-Sight Micro Senes Vision System Cognex Comporat... Communication
MEP XFC Bosch Resooth xFCOx Bosch Rexqoth ... Generic Device()
1305-ACDrve-EN1 AC Drive via 1203-EN1 HAlen-Bradiey Drive
1336E-IMPACTDrive-EN1  AC Drive via 1203-EN1 Alen-Bradley Drive
1336F-PLUSIIDrive-ENT  AC Drive via 1203-EN1 HAlen-Bradley Drive
1336R-REGENBrake-EN1  Brake via 1203-EN1 Alen-Bradley Drive
13365-PLUSDriveLG-ENT  007-600 HP Code AC Drive via 1203-EN1 Alen-Bradley Drive
13365-PLUSDriveSM-ENT  FO5-F100 HP Code AC Drive via 1203-EN1 Alen-Bradley Drive
1336T-FORCEDrveCNA-... AC Drive. ControlNet Adapter via 1203-EN1 Alen-Bradiey Drive
1336T-FORCEDrivePLC-.. AC Drive, PLC Comm Adapter via 1203-EN1 Alen-Bradley Drive
1VIRTFORC Flives Q3A.F AT Nirva  Standard Adantar via 120LFN1 Allan . Rradlas Mirva HL
« i '
405 of 405 Module Types Found
(] Close on Create [ Create | [ Close | [ Help |

Fig. 6-2: Device catalog

e Select MEP XFC and click “Create”, then type Name and IP Address in the fol-
lowing interface.
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| General" | Connection | Module Info | Inteimet Protocol | Past Coni

Type: MEP XFC Bosch Resroth xFCIx
Bosch Resaoth Comporation

LocalENB
Ethemet Address

_) Prvate Network:  152.168.1.

Vendor:

Parerit

Hage: XFC_MEP
Description

@) IP Address: 192 . 168 .

Mosdule Definition

Revision: 11

Bectronic Keying:  Compatible Module
Connections: Exclusive Owner Connection

Fig. 6-3: MEP name and IP address
e The frequency converter was added to the project.

2-53 10 Configuration
-0 Backplane, CompactLogix System

: A 1769-132E Ethernet Port LocalENB
-2 Ethernet

Fig. 6-4: Add frequency converter to project
e Download the project to RSLogix controller. The MEP monitor tag was added
to the project.
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=3 Data Types

. User-Defined
@Cﬁ Strings
. Add-On-Defined
L Predefined
=53 Module-Defined
_011F:MEPXFC_2E978C58:L0
----- [T Trends
=15 /O Configuration

Elm Backplane, CompactLogix System
~ff0 1769-132E Test151008

B" 1769-L32E Ethernet Port LocalEMNB
. B2 Ethemnet

[ —

: ‘..gf MEP XFC xFC_MEP
i CompactBus Local

" 1769-1L32E Ethernet Port LocalEr

Fig. 6-5: MEP monitor tags

e Right-click then choose Monitor Tags. The interface is shown as below.

Scope: B Ted1SI008 = Show _OVIFMEPSFC_0TFDANEC.O0 -V -
HES zz]e | Vae *#] Foce Mack__+] e Data Type Descipbion Constark = Properties a
- WER sl (A _FMEPHFC.. 0 B @ #
= WC_MEFR0Data — {oo.} |Decimal INT[15] -
& WFC WEPOD. | <] ]| Decimel INT
+ FC HEROD... ] Decimal INT
# 00... o] Decimal INT
o FC HEROD.D.. o] Decimal INT
D 0.0... o] (] INT
+ 0.0 o) Decnal INT
o _MEPO.D.. ] sl INT
- o+ oFC WEPD.D.. 0 Decimal INT
. FC HEPD.D.. ] Decenyl INT
L FC MEPOD.. 0 Cacimal INT
+ FC HEPD.D.. ] Decimal INT
* FC_MEPOD.. ] Dscimal INT @
o+ FC_MEPO.D... [ Decimal INT = m :
+ FC_MEPOD... a Dicimal INT
4 WFC_MERD.D. 0 Decimal INT . Foros Mask

Fig. 6-6: MEP monitor tags 1
e Change the monitor tags xFC_MEP.0.0.data value to 129, the frequency con-

verter will running.
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Scope: [ Tes151008

= Show _OTIFMERAFC_FOADECO0

—INm =L

Fuses Mah.

-

Dascrption

= WFL_MEFO

=

1

= L MEP.O.Doa

1

= 20D...

|+ |

5 |5
i
& =

+ T MEPOD..

1

HEEL P

&
T-001 B_
15-% ]

P
oo

&

o)1

Decinal

Descimal

-

Decimal

Descimal

Drecimal
Drescimal

» Propeties a
@ = #
- General

Hame:

Lsage
Trpe

i

olo|olo|lojolololo|o|de|e|w

HHHH

HEEEEEBEEEEEEEE

Fig. 6-7: Change the data value of monitor tags 1

e Change the monitor tags xFC_MEP.0.0.data value to 136, the frequency con-
verter will stop.

&] Test151008 v Show: _01TFMEPXFC_01FDAOGC:0:0
=z & | Value €| Force Mask | Style

"MEFD 1} 1}
FC_MEP:0.Data Ve {...} |Decimal
+ ®FC_MEP:0D.. |~ 136 Decimal
- ®FC_MEP:0.D... 716|5|4|3|2]1]0]|Decimal
 #FC_MEP:0.D... 1lololol1]| o] ol o/Decimal
1 ¥FC_MEP.OD.. [, olololololal ol olDecimal
- ®FC_MEP:0.D... ] Decimal

Fig. 6-8: Change the data value of monitor tags 2
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6.3 Acyclic Communication

6.3.1 Message Parameters

To allow parameter for being set via Ethernet/IP interface, all function code pa-
rameters can be accessed, via a manufacturer-specific class object, with corre-
sponding instances for each function code parameter. The function code param-
eters can be either addressed via an "Unconnected Explicit Message" (UCM) or
via a "Connected Explicit Message" (Class 3).

In EtherNet/IP communication, the objects are addressed according to the fol-
lowing scheme: CLASS — INSTANCE — ATTRIBUTE.

Class: All parameters of the EFCx610 frequency converter are mapped to the
manufacturer-specific classes 100 (0x64) + Subdevice index, i.e.: Subdevice 0 -->
Class 100, Subdevice 1 --> Class 101 ... Subdevice 98 --> Class 198.

Instance: The instance number is identical to the numeric coding of the EFCx610
parameters.

Attribute: The attribute number is identical to the element number during access
via function code parameters.

Message configuration below shows an example of parameter E0.26.

Message Configuration - Read_Function_Code‘ ﬁ

Corfiguration | Communication® | Tag |

Message Type: [{:I_PGmenc v]
Service | Get Attibute Single v
Type:
0
Service .
Code; € (Hex) Class: 64 (Hex) Destination Read_Function_Code +
Element:

Instance: 12314 Altribute: 7 [Hex)
New Tag...

(2 Enable ) Enable Waiting O Start ® Done Done Length: 2
(O Emor Code: Extended Emor Code: [] Timed Out «
Ermor Path:
Ermor Texd:
[ ok ][ cance |[ aopy |[ Hep

Fig. 6-9: Message configuration
Refer to chapter 8 for the numeric coding of EFCx610 parameters.
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6.3.2 Error Codes

If a manufacturer-specific error occurs during the parameter access, the supple-
mentary error code provides pointers to the cause of the error. Excerpts of the
main error codes are listed in the following table:

Error number (hex) Meaning
Invalid parameter value

o Value is less than minimum value

e Value is greater than maximum value
0x03 .
e Valueis not correct

e Invalid indirect addressing

e Command execution not possible (invalid or wrong parameters)
0xOE Parameter cannot be changed

0xOF Parameter is password protected

Parameter is write-protected

e Parameter currently write-protected

e Parameter is write-protected, as configured cyclically in the MDT

0x10 e Parameter write-protected on account of other settings (parameters,
operation mode, ...)

e Command execution is not possible now (e.g. command cannot be
enabled in this phase)

0x13 Parameter transmitted for too short period
0x15 Parameter transmitted for too long period
e Command is already active

Ox1F

e Command interruption is not possible

Tab. 6-2: Error codes

[@ When parameter write access on the two bytes type parameter, any
values exceeding 65,535 (OxFFFF) will be reduced automatically to a
two bytes value. If the reduced two bytes value is in the valid range,
then it will be accepted without sending value exceed limits indica-
tion.
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The following code fragment shows an example
frequency converter parameter EQ.26.

Multi-Ethernet Card

of explicit message: modifying

MOV
Move —
Source Target_Value
10 &
Dest Modify_Function_Code_Value
10
MSG
Message ENDe=—
Message Control Modify_Function_Code [...) [{DN)==
ER}—

Fig. 6-10: Modify E0.26t0 1.0 s

The configuration of the message box:

'rMessage Configuration - Modify_Function_Cod
| Corfiguration” | Communication | Tag
Message Type: [CIP Genenc -
_l?fewice [3 et Attribute Single ,‘ Source Element.  Modify_Function_Cods «
e
Source Length: 2 L= [Bytes)

Semwvice i . [g - i —
Code: 10 [HBH] Elass. 64 [HEH] __ l:- __I IH: lnlq] -
Instance: 12314 Attribute: 7 Hex) —

(J Enable ) Enable Waiting (2 Start 2 Done Done Length: 0

) Emor Code: Extended Emor Code: [] Timed Out €

Emor Path:

Emor Texd:

Lok J[ Canest |[ ooy |[ Hep |

Fig. 6-11: Message box configuration
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7 SERCOS Il

7.1 Protocol Configuration

After the SERCOS Il protocol is activated (H3.41 = S3), the unique device ad-
dress in the SERCOS IIl network must be set via parameter H3.23.

Parameter editor
| Fc H3.23 -8 0 R | =2 E E R
i Y=l

Name MEP: Device Address
Status QK

Min -

Max  0x50014x

Value 253

Fig. 7-1: Device address setting

Or the SERCOS address can be assigned within project from automatically cal-
culated topology index. The resulted address reflects in parameter H3.24.
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7.2 System Configuration

7.2.1 XML file

The SDDML and SPDML xml files are provided to add the EFCx610 to the device
database of IndraWorks Engineering.
Users can download the XML file through the following steps:

1. Click on http://www.boschrexroth.com/dcc.

2. Choose “Frequency converter -> EFC 3610 (or EFC 5610)” from the naviga-
tion bar on left-hand side of the operation interface.

3. Choose “Download area” tab from right-hand side of the interface.

4. Click on “DEVICE_DESCRIPTIONS_MULTI-ETHERNET_EFCX610_XxXX-XX-
xX.ZIP” to download the ZIP file.

5. Extract the ZIP file and get the XML file.

[@ "xxxx-xx-xx" indicates the date.
After installation, you can find the device in device database as showing below.

Available devices:

Vendor: [<AH vendors> '] Add Devices...

MName Vendor Version *
+. % Profinet 10
= § sercos |
+ ﬁ CSoS Module |E‘
+. S Master '
+- § Module
= 5 Slave
[ [=FC™-"k™-1P2-MDA-7P-NNNN | Bosch Rexroth Revision
=! HCS0x Bosch Rexroth AG Revision
=8 Hmpo1 Bosch Rexroth AG  Revision
=g HMS0x Bosch Rexroth AG Revision
= Hmvox Bosch Rexroth AG  Revision =
€| i | 3

[¥] Group by category
|”] pisplay all versions (for experts only)

P ———

H
L

Fig. 7-2: Device database
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7.2.2 Topology

Physical network topology shall be either a ring structure or a line structure.

7.2.3 Process Data

The process data configuration is transmitted from master during bus startup.

7.2.4 SERCOS lll Control Word and Status Word

Bit No. Value Description

0 Drive OFF

15 -
1 Drive ON
0 Drive disable

14 -
1 Drive enable

13 0 Drfve halt
1 Drive restart

10...8 000 Primary operation mode®

Tab. 7-1: SERCOS Il control word (S-0-0134)

Bit No. Value Description

00 Drive not ready

15. 14 01 Drive ready for main power on
10 Drive ready and main power applied
11 Drive enabled
0 No error

13 1 Error

10...8 000 Primary operation mode®

4 0 Drive halt is not active
1 Drive halt is active

3 0 Drive ignores the command values
1 Drive follows the command values

Tab. 7-2: SERCOS Il status word (S-0-0135)

I

® and @: The drive modes of operation defined by S-0-0032 become
active when the operation mode is selected via bits 10, 9 and 8 in
the Drive control (S-0-0134). The activated operation mode is indica-
ted by bits 10, 9 and 8 of the Drive status (S-0-0135).

For more information about "Primary operation mode", please refer
to parameter S-0-0032. Currently, only the operation mode "Velocity
control" (0x02) is supported.
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7.3 Acyclic Communication

The MEP with SERCOS Il supports two channels for object exchange: SERCOS
service channel and SERCOS/IP.

When accessing frequency converter parameters via service channel, the func-
tion blocks IL_SllISvcRead and IL_SIlISvcWrite shall be used.

15y When parameter write access on the two bytes type parameter, any
values exceeding 65,535 (OxFFFF) will be reduced automatically to a
two bytes value. If the reduced two bytes value is in the valid range,
then it will be accepted without sending value exceed limits indica-
tion.
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7.4 Example

An example with XLC L65 is shown below.

e Creating project in IndraWorks Engineering Suite 14V10, add XLC65 into the
project and configure the interface of SERCOS master.

[@: Compatibility mode must be matched with XLC / MLC firmware ver-
sion!
el tdraWorks Enginesring - W . TR s hy Y
= \w"lm‘fﬂ‘a T ’:"’”9- ;‘ST’; ::! W‘"":‘ P:E; = S BB 52 %|ud, AEQ, =8, @HSESR , u® k) <. 4 x
T Praject Explarer. | rr— ~ x [ilPresenies : R
. e bt B -

ossrgten
= omputity mode 1B K -

== 410 Pacn 1
A Libeary| B Properies 2 Touifion

Sl ez D [ 8 x

(o] (o ] [ e

20uiput [ bbssoge] EGA10 mapping 8 Cron Almrence L e Pevce Do

Fig. 7-3: Creating project in IndraWorks_1
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Insert Indralogic XLC L6

Device corfiguration
Device type:

Firmware version:
Firmware release:
Ethemet communication
IP address:

PLC gateway:

PLC communication:

Connection test:

Step 2: Hardware/Communication
Select the device configurstion and specify the communication settings.

indraLogic XLC L65
[xLc14vrs ~|
[FwacmLEs L1410 -
192.168.1.1 -

localhost -
® TcP uoP

Communication test to control successful:
Firmware: CMLESs-XLC-14V10.0467
Device name: IndralLogicXlcl
Author: wiah2xi

PLC communication successful:

Address: 132.168.1.1

[ << Back ][ Next > ]

[ Becue |

Fig. 7-4: Creating project in IndraWorks_2

36/61

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P



Multi-Ethernet Card Bosch Rexroth AG

SERCOS Il
Insert IndraLogic XLC L65.

Step 5: Interfaces
Select the intefaces you want to use. Eﬁ_
sercos (X7E1/X7E2): | Sercoslll Master |
Profibus DP (X7P): | Profibus DP Master -
Realtime Ethemet (X7E3/X7E4): | Not Used |
Ethemet (XTES): [Not used )
Funktionsmodule: {Not used V]
Mot used =
Mot used >
Mat used v

e R e .

Fig. 7-5: Creating project in IndraWorks_3

e In the “tools” menu, select “Device Database”, click “Add devices” for suitable
XML file for EFC x610 converter, then drag the device from “Periphery” -
> ”Sercos” into the “Sercos” of project explorer.
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(-2 General Module Folder
= IndraLogicXc1
@@1] Logic
[j 1M Motion
m Onboard_I_O
....[[‘j Inline_I_O
. mm Profibus_DP_Master
B Not_Used
=E S Sercos

m Drive (Drive)

=8 Project Explorer v 0 X

gi 253 - _FC_k_1P2_MDA_7P_NNNN|

Fig. 7-6: Project Explorer window

e Double click on device name, modify the SERCOS address with values to be

identical to that of EFCx610 MEP [H3.23].

19216811(% § % ¥ " (% |G| D ® @ Mode PO P2 BB,  iPhae KR i@ R 8D (| A, K
e 2 oA 7o
7] Project k]
(&I General Module Folder sercos Slave gu.,.| o
[= mlndmmg»c»ﬂ deritficaion
= JEILO%
Application -
i McVarGlobal sercos Address. 25312
- fgl) UserVarGiobal ) =
vl Logical Address [ 531
=] CheckBounds FUN)
i MationProg [PRG)
5] PicProg (PRG) Vendor Code: 100
| 8 Symbol configuration
| (8 Task Confiquration Wendor e Bos e
g2 Motion Vendor Device 1D WFCl
Onboard_|_0
5 g H-,:a‘ 0 Device Name “FC-K~1PZ-MDA-7P-NNNN
Lo Profibus_DP_Master FSP Type 16400020001
-8 Not_Used
-G Sercos
] 253_<c P2 hDa_7e N
[ Drve (Drive)

Fig. 7-7: Modify SERCOS address_1

The SERCOS address can also be modified through the following steps:

1. Right click on “Sercos” and select “Scan Bus Configuration”.
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SERCOS Il

T~ Only show newly scanned devices. Scan
e | e |

Fig. 7-8: Modify SERCOS address_2

2. Click "Scan" to scan the EFC device, then modify the address in the "Addr."
column.

Project
- i Device. pis | Ipo | Closed

Cortral

oo Exp-
Device ldenifcation g locet 3 Addr. | Device ldentifcation Extended Idenification Topology.

| 25 |vEcasto omen_te2_. 253 | xFCO (Bosch Rsaoh AG) | | | B~ xFcox @osch Rexava) | FrinEECoT-nGaviZAN |

Add Devices. T Only show newly scanned devices Scan
o | b |
Fig. 7-9: Modify SERCOS address_2
3. Click "Apply Addresses".
(IS You can modify the SERCOS address of multiple devices at the same

time.

After the address is modified, right click on “Sercos” and select “Sercos con-
figuration”, make sure the “Status” is OK.

_FC_k_1P2_MDA_TP_NNNN_ Sercas configuration of the control - IndraLogicXic1 > %

p— Jerv-lo
Control configuration -
-m prep—
_FC_k_1P2_MDA_7P_NNNN 253 {  xFCOx (Bosch Rexroth AG)

' xFCOx (Bosch Rexroth AG) PWA-EFCO1"-NNN-03TO7 06-NN

Fig. 7-10: Device status

e Double click on the “Drive”, click further into “General inputs and outputs”.
Using “Add”, the parameters of producer can be added at left-hand side and
parameters of consumer can be added at right-hand side.
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Project Explorer - B X
(@ Project!
312 Genersl Module Foldsr
B ndalogicXic
530 Loge
© Application Mame Dstatype IDNSLSE Name Datatype IDN.SLSE
@ MicVarGlabal
UseVerGlobal
Library Manager
|E] CheckBounds (FUN)
[E] MotionProg (PRG}
[8] PiePrg (PRG)
&% Symbol conbguration

(i inine_1 O
= Profibus_OP_Moster
" Mot Used
S Sercos
(@ 253- _FC_k_1P2_MDA_7P_NNNN
 Dwve (Dive)

Fig. 7-11: Drive window

It is mandatory that S-0-0135 (Drive status) and P-0-1098.0.1 (Status word
"H0.01") must be always added to the input list in sequential order, also
S-0-0134 (Drive control) and P-0-1098.0.0 (Control word "H0.00") must be
added to the output list sequentially*.

sercos Module | Genersl inputs and ouiputs | 14D Mapging | @ infomation |

Inputs: Qutpuls

Name Datatype IDM.SLSE MName Datatype IDN.SLSE
v/ Drive stahus WORD S5-0-0135.00 + Drive control WORD  5-0-0134.00
v/ Status word UINT P-0-1098.01 v P-0-1098 UINT P-0-1098.00
| Setting frequency d0.0 UINT  P-0-1058.02 v Frequency command UINT P-0-1098.0.10
v/ HO.BO_lInput UINT P-0-1098.0.80 v HO.B0_Output UINT P-0-1098.0.80
w! HO.B1_lnput UINT P-0-1098.081 v HO.81_Output UINT P-0-1098 081
v HO.B2_lnpuit UINT P-D-1098.0.82 v/ HO.82_Output UINT P-0-1098.082
v/ HO.83_nput UINT P-D-1098.083 v HO.B3_Output UINT P-0-109B.0.83
| HO_B4_lnput UINT P-0-1038.0.84 v HO.84_Oulput UINT P-0-1098.084
v/ HO.85_lInput UINT P-D-1098.0.85 | HO.85_Output UINT P-0-109B.0.85
| HO B6_lnput UINT P-0-1098086 v HO.86_Output UINT P-0-1098.086
v HO.87_lnput UINT P-0-1098.0.87 v HO.87_Ouiput UINT P-0-1098.087
v/ HO.BB_lnput UINT P-D-1098.0.288 v HO.88_Output UINT P-0-10980.88
| HO_89 _lnput UINT P-0-1098.0.89 i HO.89_Output UINT P-0-1098.089
v HO.90_linput UINT P-D-1098.0.90 | HO.90_Output UINT P-0-1098.0.50
w| HD.91 _lnput UINT P-D-1098.091 v/ HD.91_Ouiput UINT P-0-1098.091
v HO.92_Input UINT P-D-1098.0.92 v H0.92_Ouiput UINT P-0-1098.092
| Add., Add...

Fig. 7-12: General inputs and outputs

IS *: This only holds for MEP version 01V02. Starting from version
01V04, also velocity control profile is supported by MEP.
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e In order to control the frequency converter and monitor on the status, Drive
control, Control word, Drive status and Status word need to be mapped to

PLC variable.

| sercos Moduis | Genersl inputs and outputs | = 1/0 Mapping | ) Informstion|
Channels
Variable Mapping  Channel Address Type DefaultValue Unit  Description
# "% application.PicProg.Drive_control ) Drive control @ xow2 WORD
" Applicaton.PlcProg. Contrel_word_UINT » P-0-1098 @ %ows UINT
"# Appication.PlcProg. Frequency_command UINT Y Frequency command @ xaws UINT
+ % Application PlcProg.Drive _status "# Drive status @ sewz WORD
4% Application.PicProg. Status_word_UINT " Status word @ sezws UINT
*# Application.PlcProg. Monitor_setting_freq % Setting frequency d0.02 @) seiwe UINT

Fig. 7-13: 10 Mapping
e Run / Stop the frequency converter
Example:

(=Control word XFCx&610%)
IF WCWEFC3610. xRun AND NOT wCWEFC3610.xEStop AND NOT wCwEFC3610. XxErrorReset
AND NOT wWSWEFC3610.bystatus.xFault_Bit? THEN
WCWEFC3610. xRun 1= TRUE;
Drive_control:= 16#E000; // Drive ON, Drive enable and Drive restart

ELSE
prive_control:= 16#a000; //Drive ON, Drive disable and Drive restart

wCWEFC3610. xRun 1= FALSE;
END_IF

IF WCWEFC3610.xJog AND NOT wWCWEFC3610.XRun AND NOT WCWEFC3610.XEStop AND
NOT wWCWEFC3610. XErrorReset AND NOT wSwWEFC3610.bystatus.xFault_Bit7 THEN
WCWEFC3610. xJog = TRUE;
Drive_control:= 16#E000;

ELSE
WCWEFC3610. xJog i= FALSE;

END_IF

WCWEFC3610. xControlActive := TRUE;

wControl.0 = WCWEFC3610. XRun;

wcontrol.1l := wCWEFC3610.xJog;
wControl.2 := wCwWEFC3610. xReverse;
wControl. 3 WCWEFC3610. x5top;
wcontrol.4 WCWEFC3610. XEStop;
wControl.5 wCWEFC3610. XxErrorReset;
wControl.6 : \-.cwEFc3610.xAccSt0[|:;
wCcontrol.7 := wCwEFC3610.xControlActive;

Frequency_command_UINT :=WORD_TO_UINT(wWCWEFC3610.wSetvalue);
Control_word_UINT:= WORD_TO_UINT(wControl);

Fig. 7-14: Example code_1
e Read/Write acyclic data
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END_IF

END_IF

fhsIrISvowrite
IF fhsIIISvCwr

Write 60(udiPar_value_Dummy) to [EO0.26]:

IF NOT Normal_Par_group_test_write_finished THEN
fhsIIISvowrite.
fbsIIISvcwrite.
fhSIIISvCwWrite.
fhSITISvCWrite.
fbSIIISvcwrite.
fhsITISvCWrite.

Execute:=TRUE;
sercosadr :=253;
Element :=IL_OPDATA;
Idn:=IL_SIIIElementsToIdn(IL_P_PARAM, 0, 1074, 0, 26);
Sizeofvalue:=5IZEOF (udiPar_value_pummy);
(¥a1ueAdr:=ADR(udﬁPar_Va]ue_Dummy);

H
ite.Done THEN

Normal_Par_group_test_wWrite_finished:= TRUE;

END_IF

fbsIIISvcRead.
fhSIIISvCRead.
fhsIrrsvcread.
fbsITISvCRead.
fbsIrrsvcread.
fbsIIISvcRead.
fhsITISvcRead(
IF fbSIIISvCRe

Normal
END_IF

Read [E0.26] to udiPar_value_E7:
IF NOT Normal_Par_group_test_Read_finished THEN

Execute:=TRUE;

SercosAdr:=253;

Element :=IL_OPDATA;
Idn:=IL_SIIIElementsToldn{IL_P_PARAM, 0, 1074, 0, 26);
sizeofvalue:=s5I7EOF (udirPar_value_E7);
¥a1ueAdr:=ADR(udiPar_Va1ue_E?);

ad. Done THEN

_Par_group_test_Read_finished:= TRUE;|

Fig. 7-15: Example code_2

42/61

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P



Multi-Ethernet Card Bosch Rexroth AG
EtherCAT

8 EtherCAT

8.1 Protocol Configuration

For EtherCAT, the IP address configuration is done on master’s side. From Ether-
CAT state PreOp, Ethernet over EtherCAT (EoE) is started and IndraWorks can
be used.

8.2 System Configuration

8.2.1 Configuration File

An EtherCAT master requires both, an EtherCAT Slave Information (ESI) and an
Electronic Data Sheet (EDS) file in order to fully support an EtherCAT slave run-
ning CoE (CAN over EtherCAT). The former provides a slave device description
for EtherCAT PLCs and some information for configuring the EtherCAT communi-
cation. The latter describes accessible CAN objects of the device.

Users can download the target files through the following steps:
1. Click on http://www.boschrexroth.com/dcc.

2. Choose “Frequency converter -> EFC 3610 (or EFC 5610)” from the naviga-
tion bar on left-hand side of the operation interface.

3. Choose “Download area” tab from right-hand side of the interface.

4. Click on “DEVICE_DESCRIPTIONS MULTI-ETHERNET_EFCX610_XXXX-XX-
xX.ZIP” to download the ZIP file.

5. Extract the ZIP file and get the target files.

l@: "xxxx-xx-xx" indicates the date.

After putting the files into dedicated path, you can find the device showing be-
low.
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Search:

Type: =4 Beckhoff Automation GmbH & Co. KG
&0 XTS
#-abs EtheiCAT Infrastructure components
B Ethemet Port Multiplier(CU 25xx)
@8 Communication Terminals (EL6xex)
#- System Couplers
+-58 Temninal Couplers (BK1xxx, ILxxxx-8110)
™ Customer specific Terminals
+-§# Panel Couplers
#-|] EJ Coupler(EJxxxx)
+- B Safety Teminals
«+- B8 EtherCAT Fieldbus Boxes (EPxxxx)
48] EtherCAT CX Device
() B9 EtherCAT PC card
2 Diives
2 EvaBoard (Interfaces)
&% EvaBoard (Sample Source Demos)
-8 EtherCAT Piggyback controller boards (FB1XXX)
=@ Bosch Rexroth AG
=l
“g1| ¥FCO1 - Rexroth mode
“E| ¥FCO1 - Velocity mode

Extended Information

Show Hidden Devices

Name: Multiple: 1

Port

D
© B (Ethemet)

| Show Sub Groups

Fig. 8-1: Add EtherCAT device

8.2.2 Mode Selection

Beside the Rexroth profile mode described in chapter 4.4, the CiA 402 velocity
profile mode is also supported by MEP card when the EtherCAT protocol is ac-
tive. These two modes are selected by CAN object index [0x6060].

Mode

Value

Default Process Data Configuration

Rexroth mode

-128

Consumer {[H0.00], [H0.10]}
Producer {[H0.01], [d0.02]}

CiA 402 velocity mode 2

Consumer {[0x6040], [0x6042]}
Producer {[0x6041], [0x6044]}

Tab. 8-1: Mode selection

I

A mode selection has to be carried out before cyclic data exchange

can start. Failing to do so will make MEP deliver “invalid settings”
when switching from PreOp to SafeOp. The user parameters can be
configured freely. After changing a process data configuration, the
first switch to SafeOp yields “unknown” error. A second attempt
should succeed and no errors are thrown in case the process data
configuration did not change.

8.2.3 Topology
The line topology is supported.

44/61

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P



Multi-Ethernet Card Bosch Rexroth AG
EtherCAT

[]@3 When setting up an EtherCAT network with MEP cards, it should be
ensured that

e Ethernet port 1 is used as Input ("IN")
e Ethernet port 2 is used as Output ("OUT")

8.2.4 Process Data

The process data can be configured by writing CAN object indexes to the follow-
ing lists:

e Producer data list [0x1A15]
e Consumer data list [0x1615]

= Only the asynchronous transmission type “Free Run Mode” is sup-
ported.

8.3 Acyclic Communication

With supporting of CAN over Ethernet (CoE), all function code parameters of the
EFC series frequency converter can be read, and if permitted can be written, di-
rectly by SDO.

Table below shows the CAN indexes corresponding to the function code parame-
ters.

Function Code
Range

b0.00...b9.99 |0x2000...0x23E7
d0.00...d9.99 |0x23E8...0x27CF
€0.00...C9.99 |0x27D0...0x2BB7
E0.00...E9.99 |0x27B8...0x2F9F
U0.00...U9.99 |0x2FAO...0x3387
F0.00...F9.99 |0x3388...0x376F
HO.00...H9.99 |0x3770...0x3B57

CAN Index Range

Tab. 8-2: CAN indexes corresponding to the function code parameters

= When parameter write access on the two bytes type parameter, any
values exceed 65,535 (OxFFFF) will be reduced automatically to a
two bytes value. If the reduced two bytes value is in the valid range,
then it will be accepted and without value exceed limits indication.
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9 Modbus/TCP

9.1 Protocol Configuration

For Modbus/TCP, three IP addresses need to be set via parameters:
e IP address H3.03

e Subnet mask H3.04

e Gateway address H3.05

A Modbus/TCP client can connect to default TCP port 502. Additionally, a user
can specify another port by writing a port number to parameter H3.51. However,
only one client connection is accepted by the MEP card.

9.2 System Configuration

The process data configuration is setting via the parameters H3.30 and H3.31,
respectively for the input and output.

The following Modbus/TCP transactions are supported by the MEP card:

Modbus Function Code Transaction Name Max. Value of N
3 Read N register words 16
6 Write one register word -
16 Write N register words 16
23 Read / write N register words 16/16
43 . Read Device Identification
(sub-function code 14)

Tab. 9-1: Modbus / TCP transactions

Besides accessing parameters by their function code virtual address, there are
some special register addresses, that can be used, e.g. for reading/writing the
complete process data image. The following table gives an overview:

Register Address Contents
0x7F00 Control word H0.00
0x7F01 Frequency command value HO.10
0x7FAQ Status word HO.01
O0x7FEO Input Process Data Image as specified by H3.30
0x7FFO Output Process Data Image as specified by H3.31

Tab. 9-2: Overview of special register addresses
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[]@3 1. When a Modbus/TCP client established a new connection to
the MEP card, output process data status initially is set invalid
at the MEP. The output data status changes to valid, as soon as
all parameters at output process data list are written at least
once. The output data status then remains valid, until the TCP
connection is closed or terminated.

2. Special Register Addresses mentioned above, only can be used
without any offset. Example: It is not allowed to use address
O0x7FF2 for accessing second output process data item.

9.3 Exception Codes

With Modbus/TCP, in error cases, the MEP card returns Exception Codes at the
Modbus response telegram. The Exception Codes are listed in the following ta-
ble:

Exception Code Name Meaning/Possible Causes
Unknown Function Code, transaction contained a Modbus

1 llegal function Function Code not supported by the MEP card.

e Access to unknown address
2 lllegal data address ) ) .

e Error occurred while Function Code 43 transaction

o Invalid read/write length value at Modbus transaction
3 lllegal datavalue |e Malformed request telegram

o Invalid object ID at Function Code 43 transaction

Server device fail-

Read / Write access failed
ure

Tab. 9-3: Exception codes
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10 Parameters

10.1 Parameter Address

Each EFCx610 function code parameter XX.YY has a unique virtual address
word. It’s composed of two bytes that the low byte is the hex value of YY and the
high-byte can be derived from XX using the following table.

Function Code Numerical Representation
Class (High-Byte)

b0...b9 0x00...0x09
do0...d9 0x10...0x19
C0...C9 0x20...0x29
EO...E9 0x30...0x39
Uo...u9 0x40...0x49
FO...F9 0x50...0x59
HO...H9 0x60...0x69

Tab. 10-1: Parameter address
For instance, the virtual address word of E0.26 is 0x301A.

The function code parameter IDN addresses which used for SERCOS Il parame-
ter access are summarized in the table below.

Code Range* IDN Range
b0.00...60.99 |P-0-1050.0.0 --- P-0-1050.0.99
d0.00...d0.99  |P-0-1058.0.0 - P-0-1058.0.99
€0.00...C0.99 |P-0-1066.0.0 --- P-0-1066.0.99
€1.00...C1.99 |P-0-1066.0.100 ---P-0-1066.0.199
C2.00...C2.99 |P-0-1067.0.0---P-0-1067.0.99
C3.00...C3.99 |P-0-1067.0.100---P-0-1067.0.199
E0.00...E0.99 |P-0-1074.0.0---P-0-1074.0.99
E1.00...E1.99 |P-0-1074.0.100--P-0-1074.0.199
E2.00...E2.99 |P-0-1075.0.0---P-0-1075.0.99
E3.00...E3.99 |P-0-1075.0.100 - P-0-1075.0.199
E4.00...E4.99 |P-0-1076.0.0---P-0-1076.0.99
E5.00...E5.99 |P-0-1076.0.100---P-0-1076.0.199
£8.00...E8.99 |P-0-1078.0.0---P-0-1078.0.99
E9.00...E9.99 |P-0-1078.0.100--P-0-1078.0.199
U0.00...U0.99 |P-0-1082.0.0 --- P-0-1082.0.99
U1.00...U1.99 |P-0-1082.0.100 ---P-0-1082.0.199
F0.00...F0.99 |P-0-1090.0.0---P-0-1090.0.99
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Code Range*

IDN Range

F1.00...

F1.99

P-0-1090.0.100 --- P-0-1090.0.199

F2.00...

F2.99

P-0-1091.0.0 ---P-0-1091.0.99

F3.00...

F3.99

P-0-1091.0.100 --- P-0-1091.0.199

F4.00...

F4.99

P-0-1092.0.0 - P-0-1092.0.99

F5.00...

F5.99

P-0-1092.0.100 ---P-0-1092.0.199

HO.00...

HO0.99

P-0-1098.0.0 - P-0-1098.0.99

H1.00...

H1.99

P-0-1098.0.100 --- P-0-1098.0.199

H2.00...

H2.99

P-0-1099.0.0 --- P-0-1099.0.99

H3.00...

H3.99

P-0-1099.0.100 --- P-0-1099.0.199

H4.00...

H4.99

P-0-1100.0.0 ---P-0-1100.0.99

H8.00...

H8.99

P-0-1102.0.0 ---P-0-1102.0.99

H9.00...

H9.99

P-0-1102.0.100---P-0-1102.0.199

Tab. 10-2: Parameter address

I

*. It is a summarized illustration. Some function code parameters are
not available, either the related IDNs.
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10.2 MEP Parameters

10.2.1 Terminology and Abbreviation

e Attri.: Parameter attribute

— Run: Parameter setting can be modified when the converter is in run or
stop state

— Stop: Parameter setting can only be modified when the converter is in stop
state

— Read: Parameter setting is read-only and cannot be modified
e <MANU>: Depend on manufacturing
e -: Not available

10.2.2 Parameter List

Flgl:ég)n Parameter Name Data Type Factory Default Attri.
H3.00 |MEP: MAC Address Device BYTELIST  [<MANU> Read
H3.01 |MEP: MAC Address Port 1 BYTELIST |<MANU> Read
H3.02 [MEP: MAC Address Port 2 BYTELIST |<MANU> Read
H3.03 [MEP: IP Address BYTELIST 192.168.0.1 Run
H3.04 |MEP: Subnet Mask BYTELIST |255.255.255.0 Run
H3.05 |MEP: Gateway Address BYTELIST ]0.0.0.0 Run
H3.06 [MEP: IP Options DWORD 0 Run

MEP: Local Hostname
H3.07 CHARLIST  |hostname Run

(SERCOS/IP, EtherNet/IP)
H3.08 [MEP: Application Type CHARLIST Sg‘iﬁe‘fncy Conl pead
H3.10 |MEP: Device ID (PROFINET) WORD 0x2802 Read
H3.11 |MEP: Order ID CHARLIST |<MANU> Read
H3.12 |MEP: Product Name CHARLIST |MEP Read
H3.13 |MEP: Serial Number ULONG <MANU> Read
H3.14 |MEP: Product Code (EtherNet/IP) WORD 0x0024 Read
H3.18 |MEP: Visual Status Indicators ULONG - Read
H3.20 |MEP: Station Name (PROFINET) CHARLIST [axisO1 Stop
H3.21 |MEP: Station Type (PROFINET) CHARLIST Efﬁ‘g‘r’:;'t'\"“'t" Read
H3.22 |MEP: Subdevice ID (PROFINET) DWORD 0x011F2802 Read
H3.23 |MEP: Device Address WORD 1 Run
H3.24 |MEP: Active Device Address (Topology) WORD 0 Read
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Fu&;:g:n Parameter Name Data Type Factory Default Attri.
H3.25 |MEP: IP address is remnant (PROFINET) DWORD 0 Run
H3.26 ?"ME:S‘teE)therCAT List of Input Process Data|,nan | isT |0x0000, 00000 | Read
H3.27 ?"ME;S:teErgherCAT List of Output Process Data\yopn | 15T |0x0000, 0x0000 | Read
H3.28 |MEP: Input Process Data Length (Master) USHORT 0 Read
H3.29 |MEP: Output Process Data Length (Master) ~ |[USHORT 0 Read
H3.30 |MEP: List of Input Process Data WORD LIST [0x6001, 0x1002 Stop
H3.31 |MEP: List of Output Process Data WORD LIST [0x6000, 0x600A Stop
H3.32 |MEP: Input Process Data Length (Slave) USHORT 4 Read
H3.33 |MEP: Output Process Data Length (Slave) USHORT 4 Read
H3.34 |MEP: Communication Platform State DWORD - Read
H3.35 |MEP: Communication Diagnosis Flags DWORD - Read
H3.36 |MEP: ComCycle Periods [ns] ULONG 0,0,0 Read
H3.37 |MEP: Communication Phase USHORT 0 Read
H3.40 |MEP: Industrial Ethernet Protocol Request CHARLIST |S3 Run
H3.41 |MEP: Industrial Ethernet Protocol Active CHARLIST |[S3 Read
H3.42 |MEP: Industrial Ethernet Protocol Logicware |CHARLIST |S3L Read
H3.49 |MEP: EtherCAT State USHORT 1 Read
H3.51 |MEP: Modbus/TCP Alternative TCP port USHORT 0 Run
H3.63 |MEP: List of external parameters WORD - Read
H3.71 |MEP: Subsystem identification parameter CHARLIST  [<MANU> Read
H3.96 |MEP: FWA string CHARLIST  [<MANU> Read

Tab. 10-3: Parameter List
e H3.06 MEP: IP Options

Bit 0: DHCP enabled (MEP receives IP address H3.03 from a DHCP server),
other Bits unused.

e H3.18 MEP: Visual Status Indicators
This parameter gives a data representation of the LED indications.

Bit Name Function
31...18 |- Reserved

17 |Link P2 1 = Ethernet link present

16 |LinkP1 0 = No Ethernet link
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Bit Name Function
15...12 |Network Status Red LED 15..5 = Reserved
11...8 [Network Status Green LED 4 = Steady On
7...4 |Module Status Red LED 3 =Blink 4 Hz
2 =Blink 2 Hz
3...0 [Module Status Green LED 1=Blink 1 Hz
0 = Off

Tab. 10-4: Parameter H3.18
e H3.34 MEP: Communication Platform State
This parameter describes the internal communication platform state.

Value State Description
0 NOP Communication platform inactive
1 START Running boot process
2 STARTERR Error at boot process
3 SYSRDY System up, preparing for configuration
4  |CONFIG System basic configuration done
5 CFGERR Error at system basic configuration
6 COMCFG Fieldbus selection done
7 COMCFGERR Error at fieldbus selection
8 COMINIT Ready for being connected by fieldbus master
9 COMINITERR Error at fieldbus configuration
10 |COMRDY Preparing for cyclic communication
11 |COMACTV Cyclic communication active
12 |[COMERR Error / Breakdown of cyclic communication
13 |UPDATE Update in progress

Tab. 10-5: Parameter H3.34
e H3.35 MEP: Communication Diagnosis Flags

This parameter gives some detailed diagnosis on internal events. However, all
diagnosis flags are assigned to some error codes and corresponding display

messages.
Bit Name Description
31...28 |- Reserved
27  |Host Watchdog Internal communication to base system timed out.
26  |FW CRC-Error Communication Platform Firmware consistency check failed.
25...18 |- Reserved
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Bit Name Description
Communication Platform Firmware consistency check done

17 |FWCRC-OK and status is OK. ’

16...15 |- Reserved

Process Data Configuration contains unknown/unsupported

14 |PDClInvalid parameters or exceeds maximum data length of 15 parame-
ters for input and output data, each.
Process Data Configuration of Communication Platform

13  |PDC Difference ([H3.30]/[H3.31]) and Process Data Configuration of Field-
bus Master are differing in data length.

12 |connection Timeout ﬁr:ses)l(rl]sgtlrr;ga sct){acr“t% lzc;rrr;rgir.]ication was terminated because of

11 |Connection Closed An existing cyclic communication was closed by the fieldbus
master.

10 |Connection Idle Fieldbus master set process data status to “invalid”.

9 Connection Error égmerﬁijaiir:gticgglécmc&?xunication got broken because of a

8 Fieldbus Initiate Error Error while starting fieldbus stack

7.6 Reserved

5 Identify Error Invalid identification parameters

4 DHCP Error DHCP request: No response from DHCP server.

3 MAC Address Error Invalid MAC address

2 IP Initiate Error Error while starting IP stack

1 IP Address Error IP address already present at subnet

0 Link Error No Ethernet link

Tab. 10-6: Parameter H3.35
e H3.36 MEP: ComCycle Periods [ns]

This parameter consists of three values that define current communication cy-
cle periods. All values are given in nanoseconds.

— Value 1: Transmission Cycle On Bus
— Value 2: Producer Cycle (Input Data Cycle)

— Value 3: Consumer Cycle (Output Data Cycle)
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11 Diagnosis

Multi-Ethernet Card

11.1 LED Indications
The Network Status LED (Hx1) expresses the status of the MEP and the field-

bus:

Network status LED

Meaning

PROFINET 10, EtherNet/IP and Modbus/TCP

Continuous off

Multi-Ethernet card

e does not have a valid IP address

e has not seen an Ethernet link

e powered off

e an MEP firmware update process was running

Blinking green

Does have a valid IP address, but no cyclic connection was established

Continuous green

Cyclic connection is established and it is free of errors

Blinking red

Cyclic connection was terminated unexpectedly

Continuous red

Duplicate IP address in network detected

Blinking green/red

Multi-Ethernet card is in power up mode and is conducting a self-test

SERCOSII

Continuous off

NRT state (no SERCOS Ill communication)

Continuous orange

Communication phase 0

Orange with 1 green pulse

Communication phase 1

Orange with 2 green pulses

Communication phase 2

Orange with 3 green pulses

Communication phase 3

Continuous green

Communication phase 4

Blinking green/orange Hotplug phase 0
Green with 1 orange pulse  |Hotplug phase 1
Green with 2 orange pulses  |Hotplug phase 2

Blinking green

Switched from Fast-Forward to Loopback
(e.g. due to link loss at one port)

Blinking red/orange

Application error

Blinking green/red

Warning for MST losses exceeded half of tolerable losses

Continuous red

Communication error

Blinking orange

Identification

Blinking red Firmware watchdog error
EtherCAT
Off Status Init

54/61

DOK-RCONO*-XFCX610*MUL:ITO2-EN-P




Multi-Ethernet Card Bosch Rexroth AG
Diagnosis

Network status LED Meaning
Blinking green Status Pre-Operational
Green light blinking once Status Safe-Operational
Green light steady on Status Operational
Blinking red Configuration error
Red light blinking once Synchronization error
Red light blinking twice Timeout - watchdog

Tab. 11-1: LED (Hx1) status
The Module Status LED (Hx2) expresses the status of drive application:

Module status LED Meaning

Frequency converter is powered off or no communication between
fieldbus platform and base drive system

Continuous off

Blinking green Frequency converter is in STOP state, no errors pending
Continuous green Frequency converter is in RUN state, no errors pending
Blinking red Frequency converter is in RUN state, a warning is pending
Continuous red Frequency converter is in STOP state, an error is pending
Blinking green/red N/A

Tab. 11-2: LED (Hx2) status
The PHY status LEDS (Hx3/Hx4) are expressing the Ethernet line status:

PHY status LED | Meaning
PROFINET IO, EtherNet/IP, SERCOS Il and Modbus/TCP
Continuous off No Ethernet link established at the appropriate Ethernet port.
Green Ethernet link was established.
Flickering yellow Activity on Ethernet line (telegram transmission).
EtherCAT
Continuous off No Ethernet link established at the appropriate Ethernet port
Green Ethernet link was established
Flickering green Activity on Ethernet line (telegram transmission)

Tab. 11-3: LED (Hx2) status

[@9 e H11, H12 and H13/H14 are available when the Multi-Ethernet card
is installed on the left card slot

e H21, H22 and H23/H24 are available when the Multi-Ethernet card
is installed on the right card slot
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11.2 Warning Code

Multi-Ethernet Card

dI?:SIE;Iy Description Cause Countermeasures
e Cyclic communication had|® Check fieldbus master status, if the
been established, but was stop- controller is in stop mode Fdi warn-
o, Fielddbus Proc-|  ned because of an error. ing will appear also.
! ﬁ(sjs ata inva- e Cyclic communication is run-|® CheckEthernet cable and switches.
ning, but fieldbus master has|e At the PLC, set application status
set data status invalid. and/or process data status valid.

Tab. 11-4: Warning code
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11.3 Error Code
d'?:ggy Description Cause Countermeasures
e Check H3.62 List of Invalid Parame-
e Parametrization of MEP has er-| ters and rewrite invalid parameters
rors. MEP could not start up|  with valid values.
Fip.  |Initialization completely. e Write a consistent set of H3.03 IP
failed e H3.03 IP Address and H3.05| Address, H3.04 Subnet Mask and
Gateway Address are not| H3.05 Gateway Address. If no gate-
matching. way is needed, set H3.05 to
0.0.0.0.
e Parametrized IP address al-|e Change H3.03 IP Address to a valid
ready present in network. IP address in the subnet.
EnC- Network set-le No DHCP response from DHCP|e Check if the DHCP server is up and
up error Server. running.
e Fieldbus parametrization at|e Check the installed GSD file if it is
MEP erroneous. right.
Correct process data configuration ei-
. . |ther at MEP (H3.30/H3.31) or at mas-
Parametrized process data config- .
Process data|uration between MEP and fieldbus tcirr']f?ﬂggozogfc&g% t?ﬁigriﬁissagt?\fz
FPC- |configuration |master are differing in length. conngction between mastér and MEP
mismatch Check H3.28/H3.29 and H3.32/ hould be disabled. And aft ]
H3.33 to have a comparison. should be disabled. And arter correc
tion, set up the connection to reset this
fault.

e Check the master status and cable

connection.
Check the switch status if any.
Fieldbus proc-|Telegram losses or error occurs ¢ o ) y
Fdi- |ess data inva-|when frequency converter is in|® Check shielding and laying of cables
lid running mode. if EMC problems.

e Reduce Ethernet traffic, built up sep-
arate network for fieldous communi-
cation if bus load is too high.

e Two fieldbus extension cards{e Keep only one fieldbus extension
ocd MEP  exten-|  areinstalled simultaneously. card in the slots.
- |sion carl
error e Internal communication was|e Check the installation of MEP card
disturbed. and try to reset the error.

Internal com- . .

munication  |Internal communication is timed Reset the error, if th.e problem persists,
FCd- watchdo out H3.38 Input Data Timeout could be in-

error g : creased.
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Panel e
display Description Cause Countermeasures
Subsvstem Update the MEP firmware. If the prob-
FnF- y Firmware file corrupted lem persists, exchange the MEP hard-
corrupted
ware.
Reboot the frequency converter. If the
FCE- [Internal error |Fatal error or exception problem persists, exchange the MEP
hardware.

Tab. 11-5: Error code
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