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0 About this Documentation

This application note describes the procedure for configuring an EtherCAT® connection with ECOVARIO®
or ECOMPACT" 23E, respectively. The description of the interface hardware and examples of topologies can
be found in the ECOVARIO® Installation Manual or in the ECOMPACT® 23E User Manual.

1 Features and Applications

EtherCAT provides the following features:

Real-time bus system

Processing of standard Ethernet frames according to IEEE 802.3

Data addressed to the device is read while the frame passes through.
Similarly, input data is inserted while the telegram passes through

Direct Memory Access (DMA), results in very short cycle times (< 100 ps)
Low jitter for an exact synchronization (< 1 ps)

A large variety of topologies like line, tree, ring, star and their combinations
Line length up to 100 m per segment

VOV VOO

ECOVARIO® with EtherCAT interface can be operated in pure EtherCAT networks as well as in parallel to-
pologies EtherCAT/CAN bus (cf. ,,CiA Draft Standard 301%) and conforms to the ,CANopen Device Profile
for Drives and Motion Control® (cf. ,,CiA Draft Standard Proposal 402%). The ECOMPACT?® is designed for
operation in pure EtherCAT networks.

As transmission protocol CAN over EtherCAT (CoE) is used. SDO, PDO and EMCY telegrams are sup-
ported, PDO in the following modes:

Mode ECOVARIO 114 /214 /414 ECOVARIO 114D/ 616 (D) ECOMPACT 23E
8 (cyclic synchronous position) from firmware version 5.188 on  from firmware version 1.12 on from firmware version 5.145 on

9 (cyclic synchronous velocity)  from firmware version 5.223 on  from firmware version 1.123 on

All CANopen messages as well as the PDO Mapping are supported in the length typical for CAN (8 bytes
per frame; ECOVARIO 114D from revision 3 on and ECOVARIO 114/214/414, also ECOVARIO 616(D),
from revision 2 on 32 bytes per frame), the EtherCAT state machine is mapped to the ,NMT state®

The specific features of the EtherCAT bus and of the data Transmission are not described here. For further
information please refer to the homepage of the EtherCAT technology group: www.ethercat.org.

2 Settings in the servo amplifier

First, the ECOVARIO® or the ECOMPACT, respectively, has to be configured correctly for the use toge-
ther with the connected motor. For this pupose the parameterization and commissioning software ECO-
STUDIO® can be used (cf. ECOSTUDIO® online help or ECOSTUDIO® operation manual ECOVARIO®,
ECOSTEP®, ECOMPACT").
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3 Configuration of the EtherCAT Interface using ,,TwinCAT”

For process control and visualization of the EtherCAT devices Jenaer Antriebstechnik GmbH proposes
the PC software tool ,,TwinCAT*“ (Beckhoft) for ECOVARIO® and ECOMPACT®. However, operation with
other EtherCAT master systems is possible.

3.1 Preparations

1. Install TwinCAT with axis interpolation NCI or TwinCAT NC PTP on the PC.

2. Copy the XML device description file
2 JAT_GmbH_EcoVario.xml (for 1-axis ECOVARIO 114, 214, 414) or
2 JAT_GmbH_EcoVarioDual.xml (for ECOVARIO 114 D, ECOVARIO 616(D)) or
2 JAT_GmbH_ Ecompact.xml (for ECOMPACT 23E),

to .\TwinCAT\Io\EtherCAT. You find the device description file on our homepage under http://www.
jat-gmbh.de/download/ecosoftware/progs.html.

3. Start the TwinCAT system manager in the ,Config Mode®

4.  Check the network settings under Options\Show Real Time Ethernet Compatible Devices and if
necessary configure compatible network adapters (listed in Compatible devices) for real-time ethernet
(the adapters are then displayed under Installed and ready to use devices).

5. Switch on the servo amplifier and establish the network connection.

== Note: Currently, TwinCAT supports the following network cards:
Intel network adapters (10/100/1000 Mbit), e.g. Intel 8255x, Intel Pro 100/1000.
See also under http://infosys.beckhoft.com/english.php?content=content/1033/tcsystem-
manager/reference/ethercat/html/ethercat_supnetworkcontroller.htm

= Note: Please note that a parallel connection to
TwinCAT and to ECOSTUDIO® via one network
card is not possible. For online diagnosis by means of

B Uber TwinCAT...

£ Ereignisanzeige
B system Manager

ECOSTUDIO?® one of the other interfaces of the servo B& rLc Control
amplifier should be used (RS232, USB, ... depending
on the device). Rauter

Alternatively you can stop TwinCAT (cf. figure on
the right side), then the port is free again and you can %
access the servo amplifier via ECOSTUDIO®.

ﬂ Kanfig

3.2 Project Settings

The project settings can be carried out automatically by means of the TwinCAT scan function:

1. In the selection tree select in the context menu of the I/O Devices item (right-click) Scan Devices and
then EtherCAT.

2. Answer the query ,Search for new boxes“ with Yes.

Answer the query ,,EtherCAT drives found. Create respective NC axes?“ with Yes.

4. Inthe selection tree select in the context menu of the NC-Task1 SAF item (right-click) Append Channel.
Keep the Name as proposed, as Type select ,NC Channel (for Interpolation)“. Confirm by clicking OK.

The resulting project settings are displayed in the TwinCAT selection tree as shown in Fig. 3.1.

e

== Note: If you wish to add further axes to an existing project proceed as described
in chapter 3.8.
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., achse_rel.tsm - TwinCAT System Manager =10] =]

File Edit Actions Wew Options Help

IDZedEE 'EeRnd |8 a/ #8550 % Q2w €Dt
- ;ES_TE:HHEE::L?S;E“D” General | Adapler | EtheiCAT | Oriine | Cof - Orine|
i MC-Task 1 SAF -
B NC Tk 1 5B N [Devieel T [EtherCaT) 14 |1
=fa NC-Task 1-Process-Image
-7 Tables
- S Aixes Lomment: d

E}! PLC - Configuration
E!- 1f0 - Configuration

E\ﬁ I/ Devices
-]-=% Device 1 (EtherCaT) j
H + Device 1-Process-Image
+ Device 1-Process-Image-Infa [ Disabled
Eingange
$l Ausgings
§ InfoData
E% Axis 1 (EcoVario)
o T Inputs (T=PDOL)
$! outputs (RxFDOL)
‘WeState
B-§ InfoData
(- &8 Mappings

Type: |ElherD’-\T Adapter [Direct Mode]

Create spmbals [

Axis 1 (Ecoario) 1001 EcoWario g0 .0

Mumber | Eiox Mame | Address | Tywpe | In Size | Ot Size | E-Bus {mi) I
’%1

Server (Port) | Timestamp: | Meldung

(D)TcatsysMana... 03.02.2009 10:11:41 826ms  Yariahlentyp wird benutzt von >TIPC~achse_rel~Standard~Eingénge-stixis1RefIn< OResitzer >TIPC~achse_rel~Standard < COvariable wird

.| | i
Local (192.168.50.109.1.1)  {eaglihfEitly -

Fig. 3.1 Resulting project settings displayed in TwinCAT (Example)

33 Specific Settings

1. In the selection tree select in the I/O Devices item the entries <Device name>\<Axis name> (EcoVa-
rio or Ecompact). In the Process Data tabs check the PDO assignment for all ECOVARIOs and in the
Download group box check the two check boxes PDO Assignment and PDO Configuration.

2. TwinCAT assigns the control_word, the status_word and the position_demand_value automatically to
the respective NC axis.

Note for ECOMPACT: In the simplest case (no SPS, NC only) the position_actual_value can be linked
to the axis encoder. In the selection tree select in the NC Configuration item the entries Axes\Axis n\
Axis n_Enc\Inputs\Axis n_Enc_In\nInDatal. In the window displayed click Linked to m. In the win-
dow Attach Variable for Axis n (Ecompact) select the value ,,pos_actual_value® of the assigned servo
amplifier and click OK. For the other servo amplifier types the assignment is already made by default.

3. In the selection tree select for the Axis n item in the Settings tab the measuring Unit according to the

used measuring system (mm, degrees, etc.).
4. Select the CoE - Online tab and click to Advanced.

Subject to change without notice!



. JENAER . .
lATh ANTRIEBSTECHNIK Application Note No. 26

5. Inthe Advanced Settings window there are two possibilities:
a) For devices ECOVARIO 114/214/414 from firmware release 6.17 on as well as for ECOVARIO
114D/616(D) from firmware release 4.31on the complete object dictionary can be retrieved from the

device by selecting the Online - via SDO Information option.

b) Otherwise, click the selection button Offline - via EDS File. Load the approppriate EDS file
delivered together with the product on the software CD or available via http://www.jat-gmbh.de/
download/ecosoftware/progs

(EcoVario_114_214_414.eds bzw. EcoVario_114D.eds bzw. ECOMPACT.eds).

>

| Allgemein | EtherCAT | DC | Prozessdaten | Startup | CoE - Onling | Dnline |

( Update Liste | [éuto Update Single Update [] Show Offfine Data

( Ernvweitert... ] |C:'\Dokumente und EinstellungentPMLU ser\Eigene Dateien

Erweiterte Einstellungen

Dictionary Dictiona

() Online - iiber 500 Information (%) Gerdte OD

Offlire - aus Geratebeschrelbung Fodul 0D [uber Aok port) |:|

(%) Dffline - via EDS-Datei

|I:: “Dokumente und Einstellungen'>PhUzer\Eigene Dateien\Twin |

( EIKI\t_] [ Abbrechen | ||
12 4

6. Ifyou wish to generate additional PDOs, proceed as described in chapter 3.11.

7. Additional settings can be carried out by means of user specific SDOs. Therefore, in the selection tree
in the I/O Devices item select the entries <Device name>\<Axis name>(EcoVario or Ecompact). The
settings are made in the Startup tab.

8. In the selection tree click to NC task I SAF. In the Task tab set the required cycle time for the interpo-
lated mode (250 ps, 500 ps, 1 ms, 2 ms or 4 ms).

Subject to change without notice! 7
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34 Synchronization methods via EtherCAT

Currently two synchronization methods are available in the ECOVARIO with Distributed Clocks function:

o DC-Synchronous -> Distributed Clocks function with Sync0 Synchronisation
o SM-Synchronous -> Synchronisation via process data

== Note: For all devices from JAT the Distributed Clocks Function is already activated
by means of the XML device description file (Cycle Time: 1 ms).

The synchronization modes are configured by means of two objects (0x1C32 and 0x1C33). The configurati-
on is transmitted via SDO during the power-up of the servo amplifier into the operational state.

3.4.1  Snchronization via Process Data Event - SM-Synchronous

Synchronization via Prozess Daten Event means that a synchronization of the servo amplifiers is done with
every process data query of the master. Signal propagation times in the Ethernet are not considered.

Configuration:
0x1C32:01 = 0x01, Output Syncmanager
0x1C33:01 = 0x22, Input Syncmanager
Syncp phases for SM-Synchronous 0x2F88:0A
SyncTime = 250ps -> SyncPhase = 5
SyncTime = 1 ms -> SyncPhase = 17
SyncTime = 4 ms -> SyncPhase = 65

SyncTime = 500ps -> SyncPhase = 11
SyncTime = 2 ms -> SyncPhase = 35

With the ECOMODUL servo amplifier, manual adjustment of the sync phase is not
possible; the optimal setting occurs automatically.

= Note:

3.4.2. Configuration of the Distributed Clocks (DC)

In DC-synchronous communication, the servo amplifier synchronizes to the bus clock with the aid of a
synchronization signal. The signal is generated by means of a clock on the communication card of the servo
amplifier. Before the network subscribers change to the operational state, the DC for each individual sub-
scriber is set so that every subscriber generates its sync signal at the same time. The advantage of DC sync is
that it eliminates signal propagation times over the bus.

Setting Distributed Clocks in TwinCAT:

1. In the selection tree select in the context menu I/O Configuration -> I/O Devices the items <device
name>\<axis name>(EcoVario). In the menu which pops up on the right side select the DC tab. Acti-
vate the Distributed Clocks function by selecting DC-Synchronous and specify the required cycle time.
The set cycle time must always be the same as the cycle time specified for the NC task (cf. schapter 3.3,
step 8). Otherwise, the servo amplifier reports a FATAL SYNC ERROR (error code 0xB00).

=i E/a - Konfiguration

=B Ejn Gerate
=== Gerdt 3 (EtherCAT)

== Gerst 3-Prozessabhild
== Gerst 3-Prozessabbild-nfo

[ %T Eingange
[#- ‘l Ausgange
[ % InfoData
- [ Klernme 1 (CX1100-0004)

Betriebsart:

DC-Synchronous 2ms v

£ Antrieh 11 (Ecovario] |
&8 Antrieb 12 (EcoCompact)
B fntrieb 13 (Ecovario 11400
B Antrish 14 (Ecovario)

- B8 Antrieb 15 (Ecovario)

\

DC-Synchronous Tm
DC-Synchrono %
DC-Synchronous 4ms
DC-Spnchronous 500us
DC-Synchronous 250us
Sh-Svnchronouz
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In the Distributed Clock window in the Use as potential Reference Clock check box define a servo amplifier
as reference clock where the whole drive system is synchronized to.

Reference clock

3.4.3. Configuration for Freerun

Distributed Clock

Zyklizcher Modus

Betrigbzart: | DC-Synchionous [vi
Enable Spnc Unit Zyklus (ps) (1000
SYNC O
Zykluszeit [ps]: Shift Zeit [ps):
® Sync Unit Zyklus Tlra User Defined 0
) Arwenderdefiniert + SYMCO Cycle
2000 [/50 [v] 40
[] Based on Input Reference
Enable SYNC O = A0
SYNC
O Sync Urit Zyklus Zypkluszeit [ps): 2000
@SNCOZkus  [x1 [w]  ShiftZeitfust 0
[TEnable 5N 1

—>l UJze az patential Reference Clack l

The Freerun mode is the non-synchronous mode in EtherCAT. Devices which support this mode do not
require bus synchronism to reach the operation state. Operating modes 7, 8 and 9 should not be used in this

mode.

Configuration (cf. chapter 3.5):

0x2F88:01 = 0, deactivates the interpolated mode
0x1C32:01 = 0, Freerun mode for Sync manager 2
0x1C33:01 = 0, Freerun mode for Sync manager 3

For ECOMPACT devices the types of cyclic PDO have to be adapted in this case:

0x1400:02 = 0xFE
0x1400:03 = 10 or higher
0x1800:02 = 0xFE
0x1800:03 = 10 or higher

In the synchronization settings in TwinCAT select Freerun.

Subject to change without notice!
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3.5 Servo Amplifier Configuration
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The following settings have to be carried out for the servo amplifiers used. In the selection tree in
the I/O Devices item select the entries <Device name>\<Axis name>(EcoVario). It is recommen-
ded to carry out these settings in the Startup tab because in this case they are stored permanently in
the project. In the window displayed click New and complete the following object specific parameters:

1. If the synchronization on distributed clocks is required, set the Sync time according to the value
chosen in Chap. 3.3, step 6 and Chap. 3.4, step 1, i.e., object 0x2F88 sub-index 01 to 0xFA (250 ps),

0x1F4 (500 ps), 0x01 (1 ms), 0x02 (2 ms) or 0x04 (4 ms). Set the SyncPhase (Object 0x2F88 sub-index
10) to 0x01.
= Note: With the ECOMODUL servo amplifier, manual adjustment of the sync phase is

not possible; the optimal setting occurs automatically.

Set object 0x1C32 sub-index 01 to 0x02.
Set object 0x1C33 sub-index 01 to 0x02.

Allgemein | EtherCAT || DC Prozessdaten | Statup | CoE - Online || Online

Tranzition | Protocol Index Data Commeant

C <P5» CoE 0x1C12:00 000 [0] clear zm pdos [0x1C12)

C <P5> CoE 0x1C13:00 000 [0] clear zm pdos [0x1C13)

C <PS» CoE (1A00:00 000 [0] clear pdo 01400 entries

C «PS» CoE [Ox1,400:01 0x60410010 [1614872592)  download pdo Ox1400 entry

C «PS» CoE O 2 0002 OxE0E30020 (1E17100832)  download pdo Ox1400 entry

C <PS» CoE 01 A00:03 0xG0E10008 [1616969736)  download pdo 0x1A400 entry

C <P5» CoE Ox1A00:04 028600008 [677380104] download pdo 0x1A00 entry

C <P5» CoE Ox1A00:00 004 [4] download pdo 0x1A00 entr...
C <P5> CoE 0x1600:00 000 [0] clear pdo 01600 entries

C <PS» CoE Ox1600:01 060400010 [1614807056)  download pdo Ox1E00 entry

C «PS» CoE Ox1600:02 0x607AD020 [1618608160)  download pdo Ox1E00 entry

C «PS» CoE Ox1600:03 OxE0E00008 (1616304200  download pdo Ox1E00 entry

Cl <P5> CoE 0x1600:04 028610008 [E77445640] download pdo 0x1600 entry

C <P5» CoE 01600:00 004 [4] download pdo 0«1E600 entr....
C <PS» CoE O=x1C12:0m 01600 [5632) download pdo 0=1C12:01 ...
C <PS> CoE 0x1C12:00 001 1] download pdo 041C12 count
C <PS» CoE 0x1C13:0 01400 [EESE) daownload pdo 0=1C12:01 ..
C <PS> CoE 0:1C73:00 001 1] download pdo 0x1C13 count
. |5 CoE O=2Fa8:01 002 (2]

ol Ps CoE 0=1400:02 001 (1]

€l Fs CoE 0x1800:02 001 (1]

W Ps CoE O=x1600:00 004 (4]

€ Ps CoE (i1 40000 004 141

2. If synchronisation by process data events is required, either modify the configuration in the XML

device description file, or just write the following to the data fields:
-> set object 0x1C32 sub-index 01 to 0x01
-> set object 0x1C33 sub-index 01 to 0x22.
Set the cycle time (object 0x2F88 sub-index 01) and the sync phase (object 0x2F88 sub-index 10=. The
following sync phases should be set for the repsective cycle times:
— cycle time = 250pus -> SyncPhase = d5
— cycle time = 500ps -> SyncPhase = d11
— cycle time = 1 ms -> SyncPhase = d17 (x11)
— cycle time = 2 ms -> SyncPhase = d35 (x23)
— cycle time = 4 ms -> SyncPhase = d65.

= Note:

With the ECOMODUL servo amplifier, manual adjustment of the sync phase is not
possible; the optimal setting occurs automatically.

3. Ifthe Freerun-Mode is required, configure the objects as described in chapter 3.4.3.

10
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3.6 Switch on the Axis

Carry out the following application specific settings and switch on the axis:
1. In the selection tree in the Axis n_Enc item select the Global tab and adapt the encoder resolution in

the Scaling factor field. The scaling factor is calculated e.g. with rotary systems by dividing 360° by the
encoder increments per revolution.

Allgemein | NC-Encoder | Parameter ‘TimeEnmpensatinn Online

= Encoder Auswertung:

Geberzahlrichtung invers (Polaritat) FALSE LI
Skalierungsfakkor 0,0001 =INC
MNullpunkkverschiebung/Positionsoffset 0.0 Q @
Modulofaktor (2.6, 360.0°) 360.0  |SkalierungsFakkor' °
. IndexGroup: 0x00005006
Toleranzfenster fir Modulo-Start 0.0 IndexOffset: 0x00000006 | | °
Geber-Maske (Maximalwert des Gebers) OxFFFFFFILenath: ]
Geber-Sub-Maske (Maximalwert des Absoluthereichs) Ox000FFFFF
Referenz System 'TNCREMEMTAL' ﬂ
- Endschalter:
Software Endlageniiberwachung Minimumm FALSE j
Software Endlage Minimum 0.0 @
Software Endlageniberwachung Maximum FALSE ﬂ
Software Endlage Maximum 0.0 @
+  Filter:
+  Referenzfahrt:

+  ‘Weitere Einstellungen:

2. After entering the factor click Download.

3. In the selection tree in the Axis n item select the Global tab and adapt the velocities and other appli-
cation specific parameters, e.g. the following error, for manual movement. Click Download after each
parameter entry.

4. Inthe menu bar select in the Actions item the Activate configuration entry. Answer the upcoming three
queries with Yes or OK. TwinCAT now works in the ,,Run Mode®

3.7 Manual and NC-controlled Movement

In order to start the movement of the axis (or axes) proceed as follows:

1. In the selection tree in the NC-Task 1 SAF\Axes\Axis n item in the Online tab check all check boxes in
the group box Enable by clicking Set. Configure Override to 100%

Now the axis can be moved via the controls.

Select Channel n\GroupX\3D-Online\Axis 1..X. Check the actual configuration.

Set Channel n Override to 100%

Now the interpolated mode can be tested by means of an NC program.

A
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3.7 Optional: Adding axes to an existing project

If you wish to add axes to an existing TwinCAT project, proceed as follows. Precondition is that the respec-
tive servo amplifier is connected to the EtherCAT line.

1. In the selection tree under the respective EtherCAT device entry select Add Box in the context menu
(right click).

= H8 E/A Gerate | ‘ g
SR ) Gerat 3 (EthercaT) 2l s

=t Gerat 3-Prozess 8K

=f= Gerat 3-Prozess

=f= Gerat 3-Prozess
: 2} E;sgn:;r?:e {2} online Reset
§ InfoData
|- f Klemme 1{cx11
|- #2% Antrieb 7 (Ecoy.
| & Antrieb 8 (EcoC “ﬁ Gerat Expaortieren, ..
| ¥ Antrieb 9 (Ecov.
| B8 Antrieb 10 (Ecot B Box Importieren. .,
+ ¢ Antrieb 11 (Eco!
0% Gerdt 2 (CX1100)
@ Gerat 4 (NOV/DP-RY
€if Gerdt 1 (ELE7S1) X
285 Gerdt 5 (EL6731-00 T2 Kopieren Strg+C
seae Gerdt 6 (ELE731)

== Gerdt 6-Prozess

# - @1 Eingénge

#-™&| Box 13 (EL6731 4@ 1d andern...

+ B8 Box 18 (ECOwAI

¥ Gerdt Lischen

o T a2

o

[

# Ausschneiden Strg+

o A

= g8 Zuordnungen X Deaktiviert
B& FB_CoE_SdoRead_< - _
§B NC-Task 1 SAF - Ge|  Andern In »

g5 FB_CoE_SdoRead_s

o = e

Change Netld...

2. Inthe window Add EtherCAT device select the servo amplifier to be added.

Note: By activating the Further Information check box additionally the revisions of the products are
displayed. For the servo amplifiers of Jenaer Antriebstechnik the following values are possible (latest
revisions highlighted):

Device (Product / Revision) Remark

EcoCompact (22039875 / 0) ECOMPACT 23E (valid until 01.10.2018)

EcoCompact (22039875/ 1) ECOMPACT 23E

ECOVARIO® (1 /0)and (1/1) prior revision ECOVARIO - 114-214-414

ECOVARIO® (1/2) ECOVARIO - 114 - 214 - 414 (valid until 01.10.2015)

ECOVARIO® (1/3) ECOVARIO - 114 - 214 - 414 (Syncmanager size32 bytes, SDO Info)

ECOVARIO® 114D (21779780/1)  prior revision ECOVARIO 114 D (no DC, SM addresses deviating)

ECOVARIO® 114D (21779780/2)  ECOVARIO 114 D (limited Syncmanager size, valid until 29.01.2015)

ECOVARIO® 114D (21779780/3)  ECOVARIO 114 D (Syncmanager size 32 bytes, valid until 20.01.2016)

ECOVARIO® 114D (21779780/4) ECOVARIO 114 D (Syncmanager size 32 bytes, SDO Info)

ECOVARIO® 616 (55722326 /1) ECOVARIO 616 one-axis device (limited Syncmanager size, valid until 29.01.2015)
ECOVARIO® 616 (55722326 / 2) ECOVARIO 616 one-axis device (Syncmanager size 32 bytes, valid until 20.01.2016)
ECOVARIO®616 (55722326 / 3) ECOVARIO 616 one-axis device (Syncmanager size 32 bytes, SDO Info)
ECOVARIO® 616D (38556996 /1)  ECOVARIO 616D (limited Syncmanager size, valid until 29.01.2015)

ECOVARIO® 616D (38556996 /2)  ECOVARIO 616D (Syncmanager size 32 bytes, valid until 20.01.2016)

ECOVARIO® 616D (38556996 /3) ECOVARIO 616D (Syncmanager size 32 bytes, SDO Info)

12 Subject to change without notice!
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select Append Axis.

=8 MC - Konfiguration
= MC-Task 1 SAF
[B1 NC-Task 1 SVB
=$= NC-Task 1-Prozessabbild
77 Tables

& e T
5 it Al sw
+ i Acl

,CANopen DS402°

Application Note No. 26

In the selection tree under NC-Configuration\NC-Task 1 SAF\Axes in the context menu (right click)

In the window Add an NC Axis enter the name of the axis and select ,,Continuous Axis* as Type.

In the selection tree select the axis, click the Settings tab in the right window and set the axis type to

[VElknLipfl mit..

}

Allgemein | Einstellungen ‘Parametel | Dynamik | Online | Furktionen | Kopplung | Kompensation |

Achstyp:

Einheit:

Standard [Verknliptungen uber Encoder und Antrieb]

Standard [Verknupfungen uber Encoder und Antrieb)
SERCOS Achse (2.B. EtherCAT SoE Drive, AX2wsx-B750)
PROFldrive MC (DPY2 / PNIO

LCaNopen DS402

82 2ww-B 200 Antrieb [Lightbus)

A 2rwe-8 300 Antrieb [Ethernet]
KL5051 (BiSS-Interface)

KL2521 [Pulse Train Interface)
kL2531 /KL2541 [Stepperinterface

Pasition: Lenze Antieb [CaMopen)
Soft Drive [Object]

hm Stepper Drive (MDP 703)

DC Drive (MDP 733)

Pulze Train Interface [MDP 252)
Agis Cycle TilPulse Train Drive (MDP 253]

. 1
Ergebris KL2532/K L 2542/K L 2552/K L 2535/K L2545 [SmplifierInterface)

Teiler: 1 T Zykluszeit (ms).

1.000

=R ) antrieb 11 (Ecovario) 2901
= & Inputs (TxPDO1)
&9l Statuswort
#p] pos_actual_value
[ Modes of operation display
1 digital_inputs_jat
= §| Outputs (RxPDO1)
P! Kontrollwort
&Pl pos_demand_value
$/ Modes of operation
§| digital_outputs_jat
H-§ WeState
- § InfoData

Subject to change without notice!

Link the axis to the drive (servo amplifier) by clicking the Link to ... button. By linking the axis the
required PDO are linked automatically to the drive (servo amplifier).

13
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3.8 Option: Following error monitoring and dead-time compensation

At a constant velocity TwinCAT shows a constant following error. This error depends on the synchroniza-
tion time and on the velocity. The error can be compensated by means of the following TwinCAT settings.

For internal following error compensation Beckhoff recommends a dead-time compensation of approx.

three times the NC-Task time.

1. In the selection tree under NC-Configuration -> Axes -> Axis x select the Parameter tab:

= B SVSTEM - Konfiguration
(# @ Echtzeit-Einstellungen
[B% Zusstzliche Tasks
%% Routing Einstellungen
B, TCOM Objects
= B8 NC - KonFiguration
NC-Task 1 SAF
WC-Task 1 SYE
=f= NC-Task 1-Prozessabbild
[ Tables
=S Achsen
(=i Achse L-VARIOZ14
4, achse 1-4ARIOZ14_Enc
-] Achse 1-¥ARIOZ14 Drive
T Achse 1-WARIOZ14_Clrl
- T Eingénge
! Ausginge
- Achse 2-COMPACT
[ B} Achse 3VARIOLL4D-CL
i-dmp Achse 4-VARIO114D-C2
- Achse SVARIOL14 2801
[+ @} Achse 6-YARIO114 2901
=58 5P5 - Konfiguration
) EE FB_CoE_SdoRead_4
=}= FB_CoE_SdoRead_4-Prozessabbild
Standard
=~ §T Eingénge
f Ein
%1 Endlage
[ DiagFlag_DP_Master
4T DiagFlag_DP_Slave
T ExtDiagFlag_DP_Slave_bMaster
B %1 % _AchseToPLC
-] ¥_AchseToPLC
ST CansTaT
g Cx1100_IM
T AchseZ_COMPACT _INPUTS

=]

Aligemein | Einstellungen | Farameter | Dynamik | Orline || Funktionen || Kepplung | Kompensation

Geschwindigkeiten:

Bezugsgeschwindigkeit (2 B. Maximalgeschwind. )
Maximale erlaubte Geschwindigheit
Geschwindigkeit Hand Max (Fast)
Geschwindigkeit Hand Min (Slow)

Geschwind, Ref.Fahrt in pas, Richtung
Geschwind. Ref.Fahrt in neg. Richtung
Pulsweite in positiver Richtung (Jog-Betrieb)
Pulsweite in negativer Richtung {Jog-Betrieb)
Dynarik Parametear:

Endschalter:

Uberwachung:

Sollwert Generator:

MCI Parameter:

T F A+

weitere Einstellungen:
Positionskorrekbur
Filterzeit Positionskorrektur (P-T1)
Umkehrlosekompensation
Umkehrlose
Fehlerreaktionsmodus
Fehlerreakkionsverzégerung
Isbwerte im deaktivierten Zustand nutzen
Geschwindigheitsfienster
Filterzeit fiir Geschwindigksitsfenster
Erlaube Bewegungskemmandas fir Slaveachsen
Allow motion commands ko external setpaint axis

Tatzeitkompensation (Verzégerung Geschw, und Pos.)

14400.0
14000.0
7en.0
360.0
30.0
30.0
5.0

5.0

HEBEEEEERIE

EN

FALSE
0o
FALSE
0.0
‘INSTANTANEOUS'
0o
FALSE
1.0

0.0t
FALSE
FALSE
0.00409&

KN £l

ENEN

[+
i o e e

ofs
ois
ois
ofs
ofs
ofs

2. Inthe selection tree under NC-Configuration -> Axes -> Axis x -> Axis x_Drive select the Time Com-
pensation tab. Set the parameters as follows:

- Time Compensation Mode = ON (switch for activating the compensation)

- Drive Delay in Cycles = 0 (dead-time of the servo amplifier in whole IO cycles)
- Additional Drive Delay = 0 (fix delay in [s]).

= B SYSTEM - Konfiguration
+ @, Echtzeit-Finstellungen
[B¥ zusstzliche Tasks
% Routing Einstellungen
-, TCoM Objects
= B nC - Konfiguration
= NC-Task 1 SAF
[®a nc-Task 1 SvB
== NC-Task 1-Prozessabbild
[ Tables
= S Achsen
= i} Achse 1-VARIOZ214
+ 4, Achse 1-VARIO214_Enc
e
I Achse 1-VARIOZ14_Ctrl
# § Eingange
4§ Ausgange

Aligemein | NC-Antrieb | Parameter | Time Compensation

Time Compensation Mode Drive (position made ony)

Task Delay in Cycles
Drive Delay in Cycles
Additional Drive Delay

'ON

{with velocity and acceleration)’

Optionally, an external following error calculation can be carried out. After activation of the external fol-
lowing error calculation a dead-time compensation is not necessary anymore.

1.  First, the following additional PDO input mapping for the following error (Objekt 0x60FB:08) has to

be set.

In the selection tree under I/O Devices select the items <Device name>\<Axis name> (EcoVario or
Ecompact) and select the Process Data tab. Note: ECOMPACT only supports PDO-1-Input.

14
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T Following_error
#§ Wrstake
# @ InfoData

- &1 Inputs (TxPDO1)
& Statuswort
gl pos_actusl_valus
4T Modes of operation display
T digital_inputs_jat
= @l outputs (RxPDOLY
@] Kontrolwart
2} pos_demand_valus
| Modes of operation
®] digitsl_outputs_jat
= &1 Inputs (TxPDO2)
&1 Follawing errar
#- @l outputs (RxPDOZ)
# § wcstate
® @ InfoData
-3 Antrish 31 (Indrabrive MPB16[17)
+ B Antrieb 14 (AR5208-0000-0011)
=34 Box 15 (AX2000-6110)
= B Inputs
& Position actual value
& Torque actual valus
&1 Following errar
& Status ward
- Bl outputs
& B wicstate
- 8 InfoDats

Allgemein | EtherCAT | DC

Prozessdaten | Startup | Cok - Online | Orline

Application Note No. 26

Sync Manager PDO Liste
SM | G | Type | Flags | | Index i
0 128 MbeDut BaA0 80
1128 Mbsn 0600 40
2 8 Outputs Ox1401 40
3 8 Inputs 0601 80
1 B Dutputs
5 4 Inputs

53 >

FDO Zuordnung [0:1C12) FDO Inhal [0x1407]:

[ 0500 Indes  Sies
Wi 040FE08 40

Download

Nams Flags 5
Inputs (T-PDO1] 3
Outputs [RePDOT) 2
Inputs (T-PDOZ) 5
Outputs [RePDOZ) 4

Offs MName Type
oa Fallowing emar DINT
40

cooo

Default (hex)

PDO Zuoidnung

[Lade PDO Info aus dem Gerat

PDO Konfiguration

[y Unit Zuordrung.

2. Note: Depending on the existing firmware version, it may be necessary to perform the link to nlnDa-

3.

tal in Drive_In manually :

T Achse 5-YARIOL14 28U1_Ckrl
[#- §T Eingénge
+- @ Ausginge
- i} Achse 6-YARIOL14 2901
-4, Achse 6-YARID114 2901 _Fnc
= in-!l Achse 6-YARIO114 2901 _Drive
= § Eingange

=g Achse 6-VARIO114 25U1_Drive_In

-l

&1 ninDataz

@ nStatust

@l nStatusz

%1 riskatus3

¢ nStatus

&1 ninDatas

T ninData4

T ninDatas

T ninDatat

&1 niskatuss

%1 nStatuss

%1 nStatus?

T nStatuss

@] nDcoutputTime
- Ausgangs
T Achse 6-YARIOL14 29U1_Chrl

= %T Eingénge

£ ‘l Ausgange

H-E-E-E

21| [Variable [ Flags | @rie]
Marne: _r‘1‘|nD‘a‘ta1.
T [ARR&Y [0.1]OF UINT
Gitiore. |Eingénge Grde |40
e 1203 (0x4B3) User ID: g

Kommertar:

ADS Info:

[Part: 507, 1Gre: D:F 020, 10ffs: 0x4B8, Len: 4

|Following emor . Inputs [TRPDO2) . Antrieb 11 [Ecovaricl14) 2901 . Gert 3

For activating the external following distance calculation in the selection tree under NC-Configurati-
on -> Axes -> Axis x -> Axis x_Drive select the Parameter tab. The value for Following error calcula-

tion has to be set to ,,External®

Ty, Achse 5-VARIO114 28U1_Ctrl
#- gt Eingange
=+ @l Ausgange
=k Achse 6-VARIO114 25U1
-4, Achse 6-VARIOL14 23U1_Enc

Allgemein | NCAntreb  Parameter  Time Compensation

Ausgabeskalierung;

= 2l Achse 6-¥ARIOL14 2001 _Drive Motor invers angeschiossen (Polaritat) FALSE ~|s
= §T Einginge Bezugsgeschwindigksit (2.6, Maximalgeschwind ) 6000.0 F ofs
=7 Achse 6-¥ARIO114 23U1_Drive_In e = =
%1 nInDatal
51 rinDsta Ausgabeskalierung (Geschw.) 1.0 F
1 nstatus1 Optionale Ausgabeskalierung:
1 nstatusz Minimale Ausgabebeschrankung [-1.0 ... 1.0] -1.0 F
o nstatuss Maximale Ausgabebeschrénkung [-1.0 ... 1.0] 1.0 F
B nstatust #Ausgabeskalierung (Position) 1.0 F
%1 nlnData3
G- o1 rirDatsd Ausgabeskalierung (Beschleunigung) 0.0 F
- &7 rinDatas fAusgabeskalisrungsfakkor (Drehmoment) 0.0 F
%1 nlnDatas Ausgabeverzigerung (Geschw.) 0.0 F s
%1 nStatuss #Ausgabeverzagerung (Beschl.) 0.0 F s
I nstatusé fusgabsverzbgsrung (Drehmoment) 0.0 r 7
& nstatus?
St wieitere Einstelungen:
&1 nDcOutpUETime Drive-Made 'STANDARD" j E
¥ §l Ausgings Driftkompensation (DAC-Offset) 0.0 F ofs
Tay, Achss 6-¥ARIO114 2301 Ctrl Schleppabstand Berechnung “Intern’ e
#- gt Eingange 'Tntern’
=+ @l Ausgange "
+ Sl drhce 7-WARTOA14-C AR
Subject to change without notice! s
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4. In the selection tree under NC-Konfiguration -> Axes -> Axis x select the Parameter tab. Deactivate

l AT JENAER
a)) /\NTRIEBSTECHNIK

the dead-time compensation: Set parameter Dead-time compensation (Delay velocity and Position) to

O«
»Y .

iy, Achse 2-COMPACT_Ctrl
- g1 Engénge
- §l Ausginge
- Achse 3VARION14D-C1
: dmf Achse 4-YARIO14D-C2
- Achse S-VARIOL L4 2601
(4 Achse S-YARIO114 26U1_Enc
i 3 Achse S-YARIO114 2801 _Drive
e, Achse SVARIO114 2801 _Chrl
- g1 Engénge
- §l Ausginge
Achse 6-YARIO1L4 250U11
&, Achse 5-VARIO114 2901 _Enc
= 3l Achss 6-¥ARIO114 26011 Drive
£ §1 Eingange
= &1 Achse 5-¥ARION14 29011 Drive_In
[l ninDatal
@97 rinDataz
%1 natatust
&l nStatusz
&1 nStatus3
&1 nokatusd
-l ninDatad
i@ ninData4
(-4 ninData5
-7 rinDatas
@1 notatuss
Gl nStatuse
&1 nStatus?
&1 nigtatuse
&1 nbcoutputTime
(- @) Ausgange
e, Achse 5-VARIO1L14 2901 _Chrl
Er S,

Allgemein | Einstellungen| Parameter | Dynamik | Onine | Funktionen | Kapplung | Kompensation

Fulsweite in negativer Richtung {Jog-Betrisb) 5.0 |F
+  Dynamik Parametsr:
+  Endschalter:
+  Uberwachung:
+  Sollwert Generator:
+  NCIParameter:
- ‘Weiters Elnstellungen:
Fositionskorrekiur FALSE ~lB
Filtetasit Positionskorrektur (P-T1) 00 F
Unkehrlosekarpensation FALSE ~|B
Unkehrlose 00 F
Fehlerreaktionsmodus INSTANTANEOLIS ~|E
Fehlerreaktions eratgerung 00 F
Istwerte im desktivierten Zustand nutzen FALSE ~|B
Geschwindigkeitsfenster 1.0 F
Filterzsit Fir Geschwindioksitsfenster 001 F
Erlaube Bewsgungskommandos i Slaveachsen FALSE ~|B
Allow motion commands to external setpoint axis FALSE ~|B
T rung Geschw undPos.) (i F
Daten Persistenz FALSE ~|s
[ Download ] [ Upload | [Alle sufklappen] [ Alle zuklappen | [ Alle wahlen |

3.9 Option: Operating Mode 9 - Cyclic Synchronous Velocity Mode (ECOVARIO only)

As an alternative to operating mode 8 (cyclic synchronous position mode) ECOVARIO supports the opera-
ting mode 9 (cyclic synchronous velocity mode). The following setting have to be made:

1. In the selection tree under I/O Devices select the items <Device Name>\<Axis Name> (EcoVario or

Ecompact) and click the Process Data tab. Adapt the PDO mapping as follows:
- exchange target position x607A:00 against target velocity x60FF:00

- B SYSTEM - Korfiguration
B M - konfiguration
(- 5 5PS - Kenfiguration
= [ Efa - Konfiguration
(= B EfA Gerite
[=-=%% Gert 3 (EtherCAT)
== Gerit 3-Prozessabhild
== Gerat 3-Prozessabbild-2
=f= Gerat 3-Prozessabbild-Info
(=~ §T Eingange
- §L Ausgangs
§ InfoData
E Klemme 1 (Cx1100-0004)
& Antrie 7 (Ecovario)
& Antrieb & (EcoCompact)
[ ¥ Antrieb 9 (Ecovario 1140)
{ Antrieb 10 (Ecovariol 14) 28U1
[E8 Y anirieh 11 ¢ 1
&7 Inputs (TxPDO1)
= @ Outputs (R=PDOL) BAY
! Kontrollwort
bl s_target_velocity
@/ Mades of operation
@/ digital_outputs_jat
- §T Inputs (T=PDOZ)
(- L Outputs {RxPDOZ)
- § Westate
- § InfoData
[ 9@ Antrieb 31 (IndraDrive MPELGi17)
- B Antrieb 14 (AX5206-0000-0011)
134 Box 15 (Ax2000-E110)

| &lgemen | EtherCar | DC

Sync Manager:

R
a 128 MbxOut
1 128 Mbxlin
2 8 Dutputs
3 8 Inputs
4 8 Dutputs
5 4 Inputs
| £

PDO Zuordnung [0x1C12)

FDO Konfiguration

Prozessdaten | Startup || CoE - Online | Online

FDO Liste:
Flags | | Index | Szs | Mame
061400 B0 Inputs [THFDOT]
0x1B02  BO Dutputs [FixPDO1) BAS
0xB00 BO Outputs [FixPDO1) BAT
0x1A01 40 Inputs [THPDO2)
0xB01 B0 Outputs [FixPD0O2)

PDO Inhalt [0x1802):

2101602 B el e
[ 01500 [emchuded by 0:1502) | D:E040:00 20 00 Kontrollwort
[]0x1601 OREOFF-00 40 20 5 target_velocily
CxEDB-O0 1.0 &0 Modes of operation
0x2861:00 1.0 7.0 digital_outputs_jat
&0
Dovnload
PDO Zuordrung

Flags M

s

..TWE
WORD
DINT
BYTE
BYTE

coooo

Defauk fhes) |

[Lads PO Info aus dem Gerst

[Syrc Urit Zuardrung

2. Check the linking to the NC axis. If required, link the target velocity (object 0x60FF, sub-index 00) to

the NC axis manually.
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. » C:\Dokumente und Einstellungen\XPMUser\Eigene Dateien\TwinCATVCX1020_online\CX1020_20121126_0000_2ms.tsm - TwinCAT System Manager - 'CX_0D6&17A"

Datei  Bearbeiten Akkionen Ansicht  Optionen  Hilfe

B R

B Qe s

Dl EE| 22 A0 DeasFH

- Achse 12 A
G- Achse 13 (EL2521) )
. -k pchss 14 (EL2521-0024)
H 2w Kanal 2
- 5 =Ps - Kenfiguration
= £/n - Konfiguration
= BB E/A Gerdte
(=75 Gerst 3 (EtherCAT)
. -=$a Gerat 3-Prozessabbild
=} Gerat 3-Prozessabhild-2
== Gerat 3-Prozessabbild-Info
- % Eingange
& @l susaange
- § InfoData
- B Klemme 1 (Cx1100-0004)
-4 Antrieb 7 (Ecovario)
Antrieb & (EcoCompact)
1 nntrieh 9 (Ecovario 1140}
& antrish 10 (Ecovariol14) 2801
£ 48 Antrieb 11 {EcoVariol 14) 2901
T Inputs (T=FDO1)
=l Cutputs (RXPDOT) BAY
o gl Kontrallwart,
dbl s_target_velacity
@/ Modes of operation
to @ digital_outputs_jst |
& Inputs (TxPDOZ) |
B Outputs (RxPDOZ)
§ Wwestate
# § InfoData =
E!--;ﬂ Antrieb 31 (IndraDrive MPELG/17)
B Antrisb 14 (AX5206-0000-0011)
- @34 Box 15 (AX2000-B110) I
ot Gerat 2 (Cx1100)
(- 4 Gerat 4 (NOV/DP-RAM)
(€A Gerdt 1 (ELETS1) I
8 Gerdt 5 (ELG731-0010) |
% Gerdt 6 [ELE731)
g8 Zuordnungen

[E3]

Watisble | Flags | Online |

Mame:
Typ
Gruppe:

Adresse:

| 3_target_welocity

=
=
=1

Outputs (RxPDOT] BA3 Groke
142 [0=8E]

User 1D

[Verkriipitm ] [nOuData? . Achse BYARIDT14 28U1_Diive_Out . Ausgings . Achse B4

Kommentar.

A0S Info:

Variablenverkniipfung s_target_velocity {Ausgang)

®| SvbEnties >
@, SafEntries >

&| OpModeD'word >
[ -l ModulodetTums >
) il

#l nDuDatad > OB 11840, UINT1BARRZ [4.0] || ZeigeVariablen
-$| nOuDataS > 0B 1160.0 LINTIBARRZ [4.0] | @ Unbenutet
-®| rOuDstaf > OB 1192.0, UINT1EARRZ [4.0] O tlle

= #¢ Achze BAVARIOTTS 2907 Drive [ K.eine Disabled

&) Achse BVARIDT14 2901 _Drive_Out >

- #| nOuDatal > 0B 12080, UINT18ARR2 [4.0] S
| OuDats2 > QB 1212.0, LINT1BARRZ [4.0]
..31 OutDatad > 0B 12200, UINTIEARR2 [4.0] (R Zeigs Toolips
#| nOutDatad > QB 1224.0, UINT1ESRRZ [4.0] Zeige Variablen Typen
-l n0uDsts5 > OB12B80.UNTIBARAZI40] | [JRassenderTup
- #| nOuiDatsb > 0B 12320, LINT1BARR2 [4.0] it
@l Achse BVARIDTI4 2907 ToPle > B 1040.0, NCAKLESTE Dl Typen
@] StateDWord > QB 10400, NCTOPLC_AXLESTRUCT_E .
ol EnciCode > OB 10440, LINT32[40) Anap Modis
oL disState > OB 1048.0, UINT32[4.0] o
@ AsisModeConfimation > (B 10520, UINT32[40] )
@. HomingState > QF 1056.0, LINT32[4.0] [ Kantinuerich
[ Gifne Dislog

@/ CoupleState > QB 10600, UINT32 [4.0]

(B 10B4.0, UINT32 [4.01

QB 1068.0, UINT32 [4.0]

- @ Awisld > OB 10720, UINTI2 [4.0]

(B 1076.0, NCTOPLC_&-LESTRUC
QB HUD.U,IINTSZ [4.0] il

(B 1208.0. NCT Keine anderen Gerdte

Variablen Name
[] Ubergeben
[ Ubemehmen

3| [ Abbruch i3

Bergit

1°/s / 360° = 0.00277 rev/s
0.00277 U/s * 60min =0.166 rev/min

Enter the values for the output scaling of the velocity.
Example calculation for encoder resolution 40,000 inc/rev:

(0.166U/min * 40000inc/U *64) / 60 = 7111.11

Ef} SYSTEM - Konfiguration

- MNC - Konfiguration

C-Task 1 SAF

MC-Task 1 SYB

=¥ NC-Task L-Prozessabbild
7] Tables

= S Achsen

© [#-im Achse 1-VARIOZ14

i Achse 2-COMPACT

i Achse 3YARIO114D-C1

b Achse 4-YARIO114D-C2

mf Achse SWARIO114 2801 BAD

~

Allgemein | NC-fintrieh | Parameter

Time Compenszation

- Ausgabeskalierung:

Motor inwers angeschlossen [Polaritit)

bei Bezugsausgabe [0.0... 1.0]
Ausgabeskalierung (Geschw, )
+  Optionale Ausgabeskalierung:
- .WeitereEinsteIIungen:
Drive-Mode
Driftkompensation {DAC-Offset)
.Sch\eppabstand Berechnung

Subject to change without notice!

Bezugsgeschwindighkeit (z.B. Maximalgeschwind.

|FALSE
6000.0

1o
7111.1109999995590

‘STAMDARD'
0.0

‘Inkern’
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4. In the operating mode 9 the position control is carried out via TwinCAT and is set under NC-Confi-
guration -> Axes -> Axis x in the Online tab as follows:

] Tables s - - = P - x
= ::a nifisen | Allgemein || Einstellungen | Parameter | Dynamlk| ning | Funklionen | Kopplung | Kompenzation
-imp Achse 1-VARIOZ14 = %
SollPosition: ~ [*]
i F\c:se 2-COMPACT \ 154728.0000 | 154727 3985
g : Qih:: 3:\\:2223:3:2 Schleppabstand [mindmax] 7] |=tGeschw.: ['/s] Sol-Geschwindigk.:  [*/s]
= | 0.0035 [-16.034, 792.456] | | 0.0000 | | D.DDDD|
Ovenide:  [%] Gesamt-/Relerausgabe: [%] Fehler
-a Achse S-ARIOLL4 28U1 BAS_Drive 1000000 %] | CIDAN0E| 0(0:0)]
Taw Achse S-YARIO114 25U1 BA9_Crl Status [log.] Status (phys.] Freigaben
&: 1 Eingange Bereit Faht MICHT [ Gekoppelt Regler Set
- @l Ausgange [ Referenziet [ Fahit gridfer In Zielposition Yorschub +
-k Achise 6-YARIOL14 29U1 BAY __ [IHat suftrag - [ Fahut klginer In Pos.Bereich Yorschub -
[+ #m Achse 7-VARIO414-CalM
-l Achse S'V’QRIO“_H'DP nichtBA7 Regler Kxy-Faktor: [*#34°] Bezugs-Geschwindigkeit [*43]
- Achse 9-IndraDriveCs =0 ll (6000 | ll
- Achse 10 }
[ Achse 11 Zielposition: [l Ziel-Gezchwindigkeit: [*42]
(- Achse 12 [11111111111 13 3600 |
[ Achse 13 (EL2521)
-l Achse 14 (EL2521-0024) p—— = + ++ ® —_—
[ S Kanal 2
=5 SPS - Korfiguration Fl Fz Fs F4 F8 Fo
o IEE £o Caf Sdafasd ©

5. Ifrequired, carry out settings concerning the dead-time compensation as described in chapter 3.9.

3.10  Option: Setting new PDOs

For the communication via process data additional PDOs can be set in the TwinCAT project. In the selec-
tion tree under I/0 Devices select the items <Device name>\<Axis name> (EcoVario or Ecompact). Select
the Process Data tab.

The following PDO objects are available:

— Receive data: 0x1601..0x1607 (for 2-axis devices: additionally 0x1611 .. 0x1617 for axis 2)
map to Sync Manager 4

— Transmit data: 0x1A01..0x1A07 (for 2-axis devices: addionally 0x1A11 .. 0x1A17 for axis 2)
map to Sync Manager 5

— Depending on the revision level, in the ECOVARIO 8 Byte or 32 byte can be mapped to each PDO
object (cf. table 1 on page 21).

Note: In the ECOMPACT the Sync Managers 4 and 5 are not available.

In the example a Rx-PDO2 (Object 0x1601) and a Tx-PDO2 (Object 0x1A01) is added.

Important: The arrangement in the PDO List on the top right (cf. screenshot on the next page) must be in
ascending order for the Sync Managers of one direction, i.e. SM2 before SM4 and SM3 before SM5.

Examples:
PDO Object 0x1A00 0x1600 0x1A01 0x1601 0x1A02 0x1602
Sync Manager SM3 SM2 SM5 SM4 SM5 SM4
Direction Tx Rx Tx Rx Tx Rx
PDO Object 0x1600 0x1A00 0x1601 0x1602 0x1A01 0x1A02
Sync Manager SM2 SM3 SM4 SM4 SM5 SM5
Direction Rx Tx Rx Rx Tx Tx

18 Subject to change without notice!
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| Allgemein | EtherCAT | DC | Prozessdaten | Startup | CoE - Online | Oniine
Sync Manager: PDO Liste:
SM | Size Type Flags Index Size MHame Flags
0 128 MbxOut Ox1400 8.0 Inputs [T=PD01) < SM3
1 128 Mbxin 0x1600 8.0 Outputs [R=PDOT] < SM?2
2 8 Outputs
3 8 |nputs
4 0 Outputs
5 0 |hputs
< | > < Mave Lp >
Move Down
PDO Zuordnung [0=1C12); PDO Irirran;
0x1E00 Index Size Offs Mame Type
£ >
Download
LD e ] [Lade PDO Info aus dem Gerat ]
PDO Konfiguration _
[Sync Unit Zuordrung... ]

PDO Bearbeiten

Name: ‘ Inputs [TxPDO2) | I 0¥ l
b

Index hexl | 1AM1] G [ abbruch
e PDO Bearbeiten @
(%) T=Pdo [Eingang]

() RxPdo [4usgang) Name: | Dutputs (R=PDO2] ‘ o
Index hex): | 1601 | |5633 [ Abbuch
Flags
W Richtung Exclude Sync Unit:

[ Fixed Inhalt O TxPda [Eingang) 0 v
[¥irtuelle PDO (%) RixPdo [Ausgana)

Flags

2. Mandatary
[TFized Inhal
[¥irtuele PDO
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Define the PDO contents. In the PDO list select the PDO which was generated before. In the Edit PDO
Entry window assign a new contents (objects). In the example the object 0x2100, sub-index 01 (Unimap-

per), is assigned.

| Allgemein | EtherCAT | DC

‘ Prozessdaten |Slartup | Cof - Online | Online |

Sync Manager: PDO Liste:
SM Size Type Flags Index Size Name Flags
0 128 MbxOut Ox1400 B0 Inputs (T+PDO1] < SM3
1 128 Mbxin 041600 8.0 Dutputs [RxPD01) <€ SM2
2 a Outputs Ox1401 0o Inputs [TkPDOZ2] <« SMS5
3 8 Inputs 0«1601 0.0 Outputs [RxPDO0Z) < SM4
4 I Dutputs
3 0 Inputs
< 3 @ >
PDO Zuordnung [0x1C12): PDO Inhalt [0x1401):
0x1600 Index Size Offs Mame Type
[Jo«18m 0.0
< E 2
Download
AU Lade PDO Info aus de ]
FPDO Konfiguration =
Sync Unit Zuordnung. ]

PDO Eintrag Bearbeiten EJ

Mame: ‘ unimappy_0

-

Index (hes): | 2100

| [sus | [Cattuen ]

Sub Index:

Datentyp: ‘ DINT

vl

Bit Lange:

From Dictionary:

ENE

0x2100:01 - unimappy_0
0x2100:02 - unimappv_1
0x2100:03 - unimappv_2
0x2100:04 - unimappy_3
0:2100:05 - unimappy_4
0:2100:06 - unimappy_5
0x2100:07 - unimappy_E
0x2100:08 - unimappv_7
0x2100:09 - unimappv_8
0x2100:04 - unimappy_9
0x2100:0B - unimappv_a
0x2100:0C - unimappy_b
0x2100:0D - unimappy_c
0:2100:0E - unimappy_d
0:2100:0F - unimappy_e

([

Assign the new PDOs to the sync managers by setting the respective check box PDO Assignment (0x1C14).
The new PDOs have to be mapped to the Sync Managers 4 and 5. In TwinCat this can be configured via the
Process Data tab in the controller settings,

20
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Allgemein | EtherCAT | DL | Prozessdaten | Startup | CoE - Online | Online

Sync Manager: FDO Liste:
SM  Size Type Flags Index Size Narne Flags
a 128 b0t Ox1400 80 Inputs (TxPDO1)
1 128 Mbxin Ox1600 a0 Outputs (R=PDO1)
2 a8 Outputs 0x1A01 40 Inputs (TxPDO2)
3 8 Inputs 01601 40 Outputs (R=PDO2)
4 4 Outputs [
5 0 Inputs | Allgemein | EtherCAT | DC | Prozessdaten | Startup | CoE - Online | Orline |
Sync Manager: PDO Liste:
$ L SM Size Type Flags Index Size MName Flags
PDO Zuardnung (0x1C14): 0 128 tbxOut 0x1400 8.0 Inputs (TxPDO1]
1 128 bxln 0x1600 8.0 Outputs (RxPDOT)
[]ox1600 2 8 Dutputs 01401 40 Inputs [T<FDO2)
3 8 Inputs 0x1601 40 Outputs (RxPDO2)
4 4 Outputs
5 4 Ihputs
< 3 |& >
Download
PDO Zuordnung FDO Zuordnung [0x1C15): FDO Inhalt [0x1801):
PDO Konfiguration [J0x1400 Index Size Offs Name Type
@P 0210001 40 00 unimappy_0 DINT
4.0
< >
Download
DT [Lade PDO Info aus dem Gerdt ]
PDO Konfiguration =
[Sync Unit Zuardiung... ]

Notes on the assignment of the Sync Managers:
Sync Manager 0 (SM0): 0x1C10 for SDO

o Sync Manager 1 (SM1): 0x1C11 for SDO

o Sync Manager 2 (SM2): 0x1C12 for cyclic synchronous Rx-PDOs
(incoming PDOs from servo amplifier's view). For mapping of
time-critical objects such as target position, target velocity, etc.

o Sync Manager 3 (SM3): 0x1C13 for cyclic synchronous Tx-PDOs
(outgoing PDOs from servo amplifier‘s view). For mapping of time-
critical objects such as actual position, actual velocity, etc.

o Sync Manager 4 (SM4): 0x1C14 for acyclic synchronous Rx-PDOs
(incoming PDOs from servo amplifier‘s view). For mapping of not
time-critical objects such as control word, digital outputs, etc.

o Sync Manager 5 (SM5): 0x1C15 for acyclic synchronous Tx-PDOs
(outgoing PDOs from servo amplifier‘s view). For mapping of not
time-critical objects such as status word, digital inputs, etc.

Sync Manager 2 must always have index x1600 and Sync Manager 3

must always have index x1A00.

The table 1 on the next page shows in detail the assignment of the Sync
Managers and the available PDO sizes depending on the revisions of the
servo amplifiers used. The currently delivered revisions are shown in
italics.

=-4& Antrieb 6 (Ecovario 114D)

Important: Checking the correct mapping in TwinCAT Master: [ §) RxPDO-AL-Big-Position  (SM 2)
-§l RxPDO-A2-Big-Positon  (SM 2)
-§l RxPDO-A1Kontrollwert  (SM 4)
@l RxPDO-A2Kontrollwort  (SM 4)
-@1 TxPDO-A1-Big-Positon  (SM 3)
- §1 TxPDO-A2-BigPosition  (SM 3)
-1 TXPDO-Al-Statuswort ~ (SM 5)
-1 TxPDO-A2-Statuswort  (SM 5)
-§ WcState

-§ InfoData

¥

In order to avoid errors concerning the process data mapping on master
side, the following has to be observed: The mapping must be in ascen-
ding order for the Sync Managers of one direction, i.e. SM2 before SM4
and SM3 before SM5.

An example for correct mapping is shown on the right.
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3.1 Option: Customizing the TwinCAT System Manager project to new Servo Amplifier
Revision Level

For ECOVARIO 114D with revision levels 1 and 2 or ECOVARIO 616(D) with revision level 1 the maxi-
mum size of a PDO is restricted to 8 bytes. New deliveries have revision level 4 or 3, where the PDO size is
max. 32 bytes. Because of the larger PDOs the start addresses of the SYNC Managers are re-assigned.
When exchanging a unit with a former revision level by a new unit, functional compatibility to the former
revision is guaranteed. However, in order to use the extended PDO size, it is reccommended to update the
TwinCAT System Manager project:

1. In the System Manager check the configured revision level.

Datei Bearbsiten Akbionen Ansicht Optionen Hife

.G e E 48 BB S e h D % =[] wse €02
\eu ] YSTEM - Kenfiguration ~ ——
C,wa‘gu,am Algemein| EtheiCAT | DC || Prozessdaten | Startup | Cof - Online | Online:
B sps - Konfiguration
= I £/ - Kenfiguration Ty [Ecovario 616D |
= B9 £l Gerate Product/Revisior: | 3855696 /1 ]
= 7 Gerdt 3 (EtherCAT)
%= Gerat 3-Prazessabild Auto Inc Ad: FFEF
< erat 3-Prozessabbid-2 EtherCaT Ad: [ [1012 ] ( Enelterte Ei ]
=f= Gerit 3-Prozessabbild-Info
1 Engerae O
&l susgange Vorganger Port:

§ Infopata

[ Klemme 1 {Cx1100-0004)

B ID3LECoVaNioz14) TCMC BAE

& D1 7(EcoCompact) EAS(EAT BACH)
& 1034 _ID35(Ecavario 114D) BAS
& Ip32iEcavaniol 14) 28U1 BAY

& Ip33ECovaniol 14) 29U1 BAS

& 1D37(ECoVariod14) JatiC

= (Ecovario 608D)

2. Set the system into the ,Config“ mode.
B8 J ﬂ) @.‘. ’A

3. Scan the boxes.

-y C:\Dokumente und Einstellungen\XPMUser\Eigene Dateien’

Datei Bearbeiten Aktionen Ansicht Optionen  Hife
D& #p = e

SYSTEM - Konfiguration

B nC - Konfiguration

BA =Ps - Konfiguration

= B £/n - Korfiguration

=B EfA Gerdte
==

=t ¢ P Box Anfugen...

c
i & ¥ Gerit Loschen

e
M {B} orline peset
@ 1% Onine Reload (hur Kenfig Madus)
[ K online Delete (hur Konfig Modus)
=l
B 11 erat Exportieren...
=l
& 11 " Box Importieren. .
=1
AN
&
= & Ausschneiden StrgX
2l B2 Kopieren Strg+C
=l
B~
&
i Gerdl g 1d anderm. .,
& Gersl
<R Gerdl X Deakiviert
8 Gersl
% Gersl  AndernIn 3
&5 Zuardnun
Change Netld...
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4. Apply the results.

Check Configuration, &

Found ltems:

Disable >

IATS

Konfiguierte ltems:

[ Klemme 30 (CX1100-0004) [C51100-0004-0001]

Antiie 41 [Ecciario] (00000001 # 00000001]

& inirieb 43 (EcoCompact) (1504443 / 00000000

Antrieb 44 [Eccvario 114D] (01455544 / 00000001]

& inirieb 46 (EcoVario] (00000001 / 00000002]

B tnisb 47 [EcaVario) (00000001 / 00000001]

Antrieb 48 [Ecci/ario] (00000001 / 000000 ]

B nirish 49 [EcaVario B16D) [024c5544 / 00000002

&l Antrieb 50 {IndraDrive MPB18A7) 00242504 4 00000001 ]
B tnrieb 51 [Eccvario 114D) [014c5544 / 00620001

Weitere Infoimationen

lgnore >

Liischen >

> Kopieren vor >

> Kopieren nachs

degn in >

> >Alle kopieren> >

o
=

pe
E

Ahbruch

|~

Klemme 1 (C51100-0004] [CX1100-0004-0001]
ID31(EcaVario21#) TeMC BAS 00000001 / 00000001
1 (01 7(EcoCompact] BAS(BAT BACH]  [(1504d43 / 000000
D34_IDI5(E corvario 114D) BAB [014c5544 / 000000M]
1B [D32Ecovanol 14 2801 BAS (00000001 / 00000002]
B (D33Eccanie 141 2901 BAS (00000001 / 00000001
D37(EcoWaniod 4] JatC 00000001 / 00000001]

B (0381039 (Ecovario 508D (02455544 / 00000002]

1 D38 ID33(Ecotario 5160) [02405544 / 00000001]

=]l Antiiet 45 [IndraDrive MPB16/17) 00242804 ¢ 00000001
T (0401041 (Ecchario 114D}Z5M (01405544 / D08e0001]
B Antiet 14 (405205-0000-0011)  [45208-0000-0011]

B Box 15 (4X20008110] [4X20008110-0000]

5. Apply the new configuration with ,,Modify to* and ,,OK*".

6. Save and load the project.

ﬂﬂ\(ﬂﬁ_

JENAER
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7. Finally, check the revision level configured in the System Manager. An overview of all possible revi-
sion levels can be found in chapter 3.11, table 1.

Datei Bearbeten Aklionen ansicht Optionen  HiFe

D b B & 3

-0

@ Qe woe @B ®

B SYSTEM - Korfiguration
B 1C - Konfiguration
B8 sps - korfiguration
= E/A - Korfiguration
= B EjA Gerate
(-5 Gerit 3 (EtherCAT)

<$= Gerat 3-Prozessabbild

<k Gerdk 3-Prozessabbild-2

<$= Gerat 3-Prozessabbild-Info
@1 Eingangs
| Ausgénge
€ InfoData
Klerme 1 (CX1100-0004)
ID31{Ecovari214) TeHC BAS
ID17IEcoCompart) BAS(EAT BACH)

ID33(EcoVariol 14) 28011 BAG
ID37(Exavation14) TathC
[ID38_ID3S{Ecciaria 60GD)]
1D38_ID3S(Ecckaria 616D)

24

>

TP

Auto Inc Adr:

Vorganger Part

Product/Revision:

EtherCAT b [
L=

Algemein | EtherCAT |D|: Prozessdaten | Startup | CoE - Orline | Online.

[Ecovario 616D |
EEE2E |

Erveiterte
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