Rexroth

bS]
| -
(i

T

ECODRIVEOQOS3
Drive Controllers

Project Planning Manual

S SYSTEM200

Rexroth
DOK-ECODR3-DKC**.3****-PR05-EN-P . Indramat



About this Documentation ECODRIVEO03 Drive Controllers

Titte ECODRIVEO3
Drive Controllers
Type of Documentation  Project Planning Manual

Document Typecode DOK-ECODR3-DKC**.3****-PR05-EN-P

Internal File Reference e Box71/72/73
e Document Number, e.g. 120-1000-B307-05/EN

Purpose of Documentation  This documentation describes ...
¢ planning the mechanical construction
¢ planning the electrical
¢ logistical handling of the equipment
e preparing the necessary equipment for startup operation

Record of Revisions Description Release | Notes
Date
DOK-ECODR3-DKC**.3****-PRJ1-EN-P 04.98 | 1st edition
DOK-ECODR3-DKC**.3****-PR03-EN-P 09.99 | new edition
DOK-ECODR3-DKC**.3****-PR04-EN-P 05.00 | revision
DOK-ECODR3-DKC**.3****-PR05-EN-P 02.02 | revision

Copyright © 2002 Rexroth Indramat GmbH

Copying this document, giving it to others and the use or communication
of the contents thereof without express authority, are forbidden. Offenders
are liable for the payment of damages. All rights are reserved in the event
of the grant of a patent or the registration of a utility model or design
(DIN 34-1).

Validity The specified data is for product description purposes only and may not
be deemed to be guaranteed unless expressly confirmed in the contract.
All rights are reserved with respect to the content of this documentation
and the availability of the product.

Published by  Rexroth Indramat GmbH
Bgm.-Dr.-Nebel-Str. 2 « D-97816 Lohr a. Main

Telephone 09352/40-0 o Tx 689421 « Fax 09352/40-4885
http://www.boschrexroth.de/
Dept. EDH/EDY1 (RR/US)

Note This document has been printed on chlorine-free bleached paper.

Rexroth
® Indramat DOK-ECODR3-DKC**.3****-PR05-EN-P



ECODRIVEO03 Drive Controllers

About this Documentation

Supplementary documentation

Note: The following documentation is not required in its entirety for
project planning.

"Servo Applications with 1,5 s Acceleration Time"
- Selection lists -
DOK-ECODRS3-SERV-GEN***-AUxx-MS-P

"Servo Applications with 400 ms Acceleration Time"
- Selection lists -
DOK-ECODRS3-SERV-WZM***-AUxx-MS-P

"Main drives with 2AD-, ADF- and 1MB-motors"
- Selection lists -
DOK-ECODR3-MAIN*WZM***-AUxx-MS-P

"List of Connecting Cables for DIAX04 and ECODRIVE03"
- Selection lists -
DOK-CONNEC-CABLE*STAND-AUxx-EN-P

"ECODRIVEO3 Drive for Machine Tool Applications With SERCOS-,
Analog- and Parallelinterface"

- Functional Description -
DOK-ECODR3-SMT-01VRS**-FKxx-EN-P

"ECODRIVEOQS3 Drive for Machine Tool Applications With SERCOS-,
Analog- and Parallelinterface"

- Functional Description -
DOK-ECODR3-SMT-02VRS**-FKxx-EN-P

"ECODRIVEO3 Drive for General Automation With SERCOS-, Analog-
and Parallelinterface"

- Functional Description -
DOK-ECODR3-SGP-01VRS**-FKxx-EN-P

"ECODRIVEOS Drive for General Automation With Fieldbus-Interfaces"
- Functional Description -
DOK-ECODRS3-FGP-01VRS**-FKxx-EN-P

"ECODRIVEOS Drive for General Automation With Fieldbus-Interfaces"
- Functional Description -
DOK-ECODRS3-FGP-02VRS**-FKxx-EN-P

DOK-ECODR3-DKC**.3****-PR05-EN-P

Rexroth
® Indramat



About this Documentation

ECODRIVEO03 Drive Controllers

"ECODRIVEO0S Drive for General Automation With Fieldbus-Interfaces"

- Functional Description -

DOK-ECODR3-FGP-03VRS**-FKxx-EN-P

"LWL - Handling"
- Application Manual -

DOK-CONNEC-CABLE*LWL-AWxx-EN-P

"Electromagnetic Compatibility (EMC) in Drive and Control Systems"

- Project Planning Manual -
DOK-GENERL-EMV********.PRxx-EN-P

"Digital AC Motors MKD"
- Project Planning Manual -
DOK-MOTOR*-MKD********-PRxx-EN-P

"Digital AC Motors MHD"
- Project Planning Manual -
DOK-MOTOR*-MHD********-.PRxx-EN-P

"MKE Digital AC Motors for potentially explosive areas"

- Project Planning Manual -
DOK-MOTOR*-MKE********-PRxx-EN-P

"2AD AC Motor"
- Project Planning Manual -
DOK-MOTOR*-2AD********-.PRxx-EN-P

"ADF Main Spindle Motors"
- Project Planning Manual -
DOK-MOTOR*-ADF********.PRxx-EN-P

"1MB Frameless Spindle Motor"
- Project Planning Manual -
DOK-MOTOR*-1MB********-.PRxx-EN-P

"Synchronous MBS Kit Spindle Motors"
- Project Planning Manual -
DOK-MOTOR*-MBS********-PRxx-EN-P

LAR 070-132 Gehéause-Linearmotoren
- Selection and Project Planning -
DOK-MOTOR*-LAR******** . AWxx-DE-P

Rexroth
® Indramat

DOK-ECODR3-DKC**.3****-PR05-EN-P



ECODRIVEO03 Drive Controllers

About this Documentation

"LAF050 — 121 Linear Motors"
- Selection and Project Planning -
DOK-MOTOR*-LAF******** . AWxx-EN-P

“"Linear Synchronous Direct Drives LSF"
- Project Planning Manual -
DOK-MOTOR*-LSF********-.PRxx-EN-P

"AC Drive Units in Personnel Conveyor Systems"
- Application Manual -
DOK-GENERL-ANTR*PERSON-ANxx-EN-P

"AC Drive Units in Hazardous Areas (Expl. Protection)"
- Application Manual -
DOK-GENERL-ANTR*EXPLOS-ANxx-EN-P

"ECODRIVEOQS3 Drive for Machine Tool Applications With SERCOS-,
Analog- and Parallelinterface"

- Troubleshooting Guide -
DOK-ECODR3-SMT-01VRS**-WAR*-EN-P

"ECODRIVEOS3 Drive for Machine Tool Applications With SERCOS-,
Analog- and Parallelinterface"

- Troubleshooting Guide -
DOK-ECODR3-SMT-02VRS**-WAR*-EN-P

"ECODRIVEOQS Drive for General Automation With SERCOS-, Analog-
and Parallelinterface”

- Troubleshooting Guide -
DOK-ECODR3-SGP-01VRS**-WAxx-EN-P

"ECODRIVEO0S3 Drive for General Automation With Fieldbus-Interfaces"
- Troubleshooting Guide -
DOK-ECODR3-FGP-01VRS**-WAxx-EN-P

"ECODRIVEO0S3 Drive for General Automation With Fieldbus-Interfaces"
- Troubleshooting Guide -
DOK-ECODRS3-FGP-02VRS**-W Axx-EN-P

"ECODRIVEO0S Drive for General Automation With Fieldbus-Interfaces"
- Troubleshooting Guide -
DOK-ECODR3-FGP-03VRS**-WAxx-EN-P

"DOLFI, Auxiliary for Download Firmware"
- Application Manual -
DOK-DOLFI DO01D**W

DOK-ECODR3-DKC**.3****-PR05-EN-P

Rexroth
® Indramat



About this Documentation ECODRIVEO03 Drive Controllers

Notes

Rexroth
® Indramat DOK-ECODR3-DKC**.3****-PR05-EN-P



ECODRIVEO0S3 Drive Controllers Contents |

Contents

1 Introduction to the System 1-1
1.1 Drive package ECODRIVEDS ...ttt st e e s e e e s nnreee s 1-1

1.2 An Overview of Individual Components of the ECODRIVEO3 Family .........cccoceevieeiieiinieenieeee 1-2

1.3 An Overview of Drive Controllers and Auxiliary COMPONENtS. .........ceeeviiiiiiiiiiieiiiiiee e 1-3

An Overview of Communications INTEraces...........ccviiieeiiii i 1-3

An Overview of Measuring Systems Supported ...........cccoooiiiiiiiiieee e 1-4

Type Code for Drive Controller DKC ........cooiiiiiie i 1-5

Type Code Auxiliary Braking Resistor Module BZM............ccocviiiiiiiieiiiii e 1-6

Type Code for CZM Auxiliary Braking Resistor Module ... 1-6

2 Important directions for use 2-1
P2 B Y o] o] (o] o1 F= Y (=Y U < TP PP PPPPPTRPPPRPN 2-1

1] £ o 10T 1o o R0 P O P PSR OPPRPRPPRR 2-1

Areas of USe and apPPlICALION. .......oueiii e 2-2

2.2 INAPPIOPIIALE USE ...uuueiiiee e s 2-2

3 Safety Instructions for Electric Drives and Controls 3-1
G T T [ 011 oo 18 o7 1 o] o T PP PUPRRRPPRRN 3-1

2 b (o] F=Y g =i o] o = U OPPPPPPPPPPRN 3-1

3.3 Hazards DY IMProper USE .......coooiiiiiiiiiiiee ettt e e sbb e s sbe e e e s sbe e e e s sbreeaeeans 3-2

3.4 General INfOrMALION ........coiiiii e e e e b e s e e e nn e 3-3

3.5 Protection Against Contact with Electrical Parts.............ccooiiiiiiii e 3-5

3.6 Protection Against Electric Shock by Protective Low Voltage (PELV).......ccccoooiiiiiiiiiiiic e 3-6

3.7 Protection Against Dangerous MOVEMENTS. ........ocuuiiiiiiiiiiiiie e 3-7

3.8 Protection Against Magnetic and Electromagnetic Fields During Operation and Mounting.......... 3-9

3.9 Protection Against Contact with HOt Parts...........cooiiiiiiiii e 3-10
3.10 Protection During Handling and MOUNEING ........ccoouiiiiiiiiii et 3-10
311 Batlery Safety ..o e 3-11
3.12 Protection Against Pressurized SYSIEMS .........ooiiiiiiiiii e 3-11

4 ECODRIVEO3 DKC**.040, DKC**.100, DKC**.200 4-1
S I =Yooz I | - PP 4-1

[T =Y 1= (o) o SR 4-1

Ambient and operating CONAITIONS ..........uuiiiiiiii e 4-4

Electric Data of the Individual DKC**.3 COMPONENTS ........ccoiiiiiiiiiiiiieiiiiee e 4-6

Storable energy in the DUS ... s 4-17

MaINS SUPPIY OPLIONS ..o s e e e e b e e e e eabe e e e e eanes 4-19

Number of ECODRIVEO3 Units and Auxiliary Components on one DC bus.........c..ccceveeene 4-20

Rexroth

DOK-ECODR3-DKC**.3****-PR05-EN-P ® Indramat



Il Contents

ECODRIVEO3 Drive Controllers

Selection criteria for SUPPIY OPHIONS ......eeviiiiiiee et e 4-21
Energy circuit DKC**.3 using "Central supply" as an example...........cccocoeeeiiieiiniiieinninennn. 4-26
Allowed DC BUS PeaK POWET ........coiiiiiiiiiiiiiet ettt 4-27
Allowed DC bus continuous power without auxiliary components..........ccccoccceviiiieeniiieenens 4-28
Allowed DC bus continuous power with CZM01.3 auxiliary components............cccceevvieeernns 4-31
Allowed DC bus continuous power with CZM01.3 and GLD12 smoothing choke................. 4-34
Allowed DC bus continuous power with single-phase mains connection.............cccccoeceeeenes 4-36
CE 1abel, C-UL liStiNg, TESIS ...ciictiiiiiiiiiee ittt ettt e e e e e sbee e e ee e e e naneas 4-39
4.2 Electrical connections - independent of the drive controller type..........ccccvviiiiiiiiiiiieceen 4-40
A look at the drive controller and connector designations ...........cccceeviiieeiinieee e 4-40
Independent of the drive controller type — total connecting diagram.........cccoccceveviiieiiinennn. 4-44
X1, Connections for Control VOIAGE .......eeiiii i 4-45
D YT T- I (o] (=Y g 7= Lot PPN 4-49
X3, Digital and @nalog /OS .......cooiieiiiiieeee et 4-53
D, G =l o ToTo To [ G I oS PS 4-59
X5, DC bus, Motor and Mains CONNECHIONS...........uvuvererereririrererererererererrrerrrerrreee——————————————. 4-62
X6, Motor temperature monitoring and holding brakes ... 4-67
X7, Connection for Programming MOAUIE...........ccociiiiiieiiieiie e 4-73
D€ T =l g ToTo Lo [T 2 4-75
X9, Incremental and Absolute Encoder Emulation (SSI format) .........cccccvviiiiiiiieeiiiieennns 4-81
X10, ECOX EXPanSion iNTEITACE ..o 4-86
X11, DC bus dynamic brake (ZKS), Up pOWEr SUPPIY ....ccoriiiiiiiiiiiiiiiiieee e 4-88
X12, Optional Choke Connection for DKC**.3-200-7 ......ccuvviiieeeeiiiiiieeee e eecnieeee e e e e esvnaeeeas 4-93
XE1, XE2 Protective conductor connections for motor and mains..........ccccceeeeeeeeeeivevnnnnnnnnn.. 4-95
XS1, XS2, XS3 Shield CONNECHIONS .....uuuvurrrrrriiriirirerererererererireeererrrereeerrerererrrerrerrrerrereereeeeees 4-96
4.3 Electrical Connections — dependent on the drive controller type..........ccccvviieiiiiiciiiiieceee 4-97
DKC 01.3-***-7-FW — Parallel INterface..........ccoovueiiiiiiiiieiiee e 4-97
DKC 02.3-***-7-FW — SERCOS iNterfacCe ........ceiiiiiiiieiiieiee e 4-104
DKC 03.3-"**-7-FW — Profibus-DP INterface ..........cccueiiiiiii i 4-108
DKC 04.3-***-7-FW — InterBus INterface .........cccceeiiiiiiiiieeecee e 4-114
DKC 05.3-"**-7-FW — CANOpPEN INterface ..........oooiiiiiiiiiiiic e 4-117
DKC 06.3-***-7-FW — DeviceNet INterface .........ccccoovveiieiiiiieeecee e 4-119
DKC 11.3-""*-7-FW — Analog Interface..........cccueeiiiiiiiiiii e 4-121
DKC 21.3-***-7-FW — Parallel INterface 2........c..cceiiiieieiiieeeecee e 4-121
DKC 22.3-***-7-FW — SERCOS iNterfacCe........ccoouiiiiieiieieiieeeee et 4-125
5 ECODRIVE03 DKC**.3-016 5-1
5.1 TECNNICAI DA ...t e et e s s et e e e n e e nn e e e e e e ee e e 5-1
[T LY 1= (o) o O SRS 5-1
MaLErialS USEA, IMTASS ....uuieiiiiieeiiiee et e e e e e et e e e e e e e e e e eataa e eeeeeeesstann e eeaeeeeesnnan 5-2
Ambient and operating CONAItIONS ........cuuiiiiiiiii e 5-3
Electric Data of the Individual DKC**.3-016 COMPONENTS .........ceviiiiieeiiiiieeeiiieeeeiieeeesieeee e 5-4
Storable energy iNthe DUS ... 5-9
MaINS SUPPIY OPLIONS ..ot e e e e eabe e e e aab e e e eanes 5-10
Allowed DC BUS PeaK POWET ........cooiiiiiiiiiiieeitee sttt 5-12
Allowed DC bUS CONINUOUS POWET ........eeiiiiiiieeiiiieeeeiite e et e e eiee e e e bt e s enre e e s eneee e e e 5-12

Rexroth
@ Indramat

DOK-ECODR3-DKC**.3****-PR05-EN-P



ECODRIVEO03 Drive Controllers Contents Il

Allowed DC bus continuous power with single-phase mains connection............cccccoevcieeeens 5-13

L0 = F=1 o =Y I @ U I 1S i o TR I =T £ SRS 5-15

5.2 EIECtriCal CONNECHIONS .......oiiiiiiiiiiiiieeie ettt e e e e e e st e et e e e sasnnbe e e e e eaeeeaaannns 5-16
A look at the drive controller and connector designations...........ccceeevireeeerreeeeesieee e 5-16
Independent of the drive controller type — total connecting diagram.........ccccccceeiiiieiiinennn. 5-18

X1, Connections for control VORAGE ........ccooviuiiiiiiiiiii e 5-19

D T g = I [0 (=T = Vo < 5-23

D C T B 1o 1 = | O 1= SRR 5-25

D =T o TeTo To L= I 5-29

X5, Motor and Mains CONNECHONS.......cciii et e e e e e reaa s 5-32

X6, Motor temperature monitoring and holding brakes ... 5-36

X10, ECOX EXPanSion iNTEIfACE ..ot 5-41

XE1, XE2 Protective conductor connections for motor and mains..........ccccccevvervvivennrnnennnnnn, 5-42

XS1, X82, XS3 Shield CONNECLIONS .....ccceeeeeieeeeiiee ettt e e e e e et e e e e e e eeensanns 5-43

H1, S1, S2, S3: Diagnostic display, Reset key, Address switCh..........cccoocciviiniiiiniieneeen, 5-44

6 ECODRIVEO3 Auxiliary Bleeder Module BZM01.3 6-1
L 20 N 1Y o 1= | SO USERR 6-1
8.2 TECNNICAl AATA....coiii it e e e e e e e e s e e e e e e e e e e e aasne b e e e e e e e e aanne 6-1
[T LY 1= (o) o S 6-1
MaLErials USEA, IMIASS .....uc ittt e e e e et e e e e e e e e e e eataa e e eeeeeessssann e eeaeeeeesnnan 6-2

Ambient and operating CONAItIONS ........c.uiiiiiiiiri e 6-3

Electrical data of auxiliary component BZMOT.3.........ooiiiiiiiiiie e e 6-3

(07 = =1 o 1= I =Y (= S 6-5

6.3 Electrical Connections BZIMOT.3.......ooiiiiiiiiiiie et e e e e e e e e e e e e e e ennee e e e e e e e e eanes 6-6
(0] 0| Y AT O PPP U PPPPPPPTPO 6-6
Complete Terminal DIagram ..........eei e e e e e e e e e 6-7

X1, Control voltage CONNECHIONS .....cccoiiiiiii it e e e 6-9

X2, DC bus dynamic brake (ZKS), Diagnostic SignalS.........ccccooiiieeiiiiiiei e 6-11

X3, RS 232 INtEITACE. .. .uuvuveririieiiririiititetereteretarerererererererereresssersrsssssssssrsssssssssssssssssssssssrsssrsrnres 6-17

X5, DC bus and Mains CONNECLION ...........uuvurururrrirsierererererereisrsrererererererer.r.—.—————————————.—.———————. 6-17

XE1, Protective conductor connection for Mains.............cciieeiiiiiievieee e 6-20

XS1, XS2, Shield CONNECLIONS ......uuuuuuuiuiuiuiiriiiiiuierrtrrtrererrrerare e arera—————————————————.—erar.—.—.—————————. 6-20
Diagnostic LEDS and ReSEt Probe .......cooiiiiiiiiiiii e 6-21

7 ECODRIVEO03 Auxiliary Capacitance Module CZM01.3 7-1
45 T C 11 0 1= - | PP PP PP TTRPPPRPNY 7-1
7.2 TECHNICAI AAA......ceieeii ittt e e e e e s e e s st e e s anre e e e sanr e e e e e anreeeenan 7-2
)] 4 T=1 0 E=1 o) o = O RTPT 7-2
MaterialS USEA, IMASS .....couiiiii ittt e b e et e e e e nn e e e e enneee s 7-3

Ambient and operating CONAItIONS ........ceeiiiiiiiiiiiie e 7-3
Electrical Data of Auxiliary Component CZMOT.3........cooiiiiiiiiiiiie e 7-3

CE LADEI, TESS ..coceeieieeeeeeeeeeeeeeeeeeeeeeee ettt 7-4

7.3 Electrical Connections of CZIMOT. 3.t e e e e e e e ae e e e e e e e e ennes 7-5
(0] 0| Y AT O P PPPPPPTPO 7-5

Rexroth

DOK-ECODR3-DKC**.3****-PR05-EN-P ® Indramat



IV Contents ECODRIVEO03 Drive Controllers

X5, DC DUS CONNECHION ....uviviiiieriririrererererereserererersrereseressssssrssessssssrsssrsssssssssssrsssssssssssssssssrsrsrares 7-6

XE1, Protective conductor connection for Mains..........c.euueeiieeiiiiieiiieee e 7-8

8 Choke GLD 12 8-1
T N 1Y o 1= | SRR 8-1

8.2 Dimensions and Mounting DIMeENSIONS.........cuueiiiiiiiee it 8-1

9 DC24V NTM power supplies 9-1
9.1  Application reCoOmMMENTAtIONS ..........eiiiiiiiii e s e e e s eeea e 9-1

9.2 TECNNICAI AATA....cii ittt e e e e e e st e e e e e e e e e nnn b e e e e e e e e e e nnnns 9-1

9.3 Dimensional sheets and installation dimenSioNS ...........c..ooiiiiiiiiiii e 9-2

S I o o] | YT T SO SPPPPPPPPPPN 9-2

1S T =1 =Yo1 4 o= 1N oTe] o1 o 1= Tox o o [ SO 9-3

1S G I 1Y/ o L= oo Yo [ T TP S ST PUPRPTRPPRRPNY 9-4

10 DST transformers 10-1
0T TS 71 =Y o 1o o P SRR 10-1
10.2 Autotransformers for Drive CONIOIIETS ........coouiiiiiiiiiie e 10-1

L ORI Y/ 0T I oo o = PRSP OTPRPR 10-4

11 Mains Connections 111
B P T =Y T - USRS 11-1
11.2 The Ground Conditions of the Power Supply NetWork ..........cccoviiiieiiiiiiin e 11-1
11.3 Earth-leakage CirCUIt Dreaker ..........ueiiiiiiii e 11-2
11.4 Control Circuits for the Mains ConnNeCioN ............cooiiiii i 11-2
Control Circuits With E-StOP ......c.uuiiiiiiie e e 11-3

Control Circuits with internal DC bus dynamic brake (ZKS) .........cccoiiiiiiiniee, 11-5

11.5 MaiNS CONTACIOr / FUSES .....uiiiiiiie ittt ettt e b e esr e s anneesnneeaas 11-7
Computing phase current on the MaINS ........cccoiiiii e 11-7

Computing charging CUrrent iNFUSK.........c.oiiiiiiii e 11-8

Factor F for Computing the Connected Load ..........cccoociiiiiiiiiieiiiee e 11-9

(@) I I UTST-I=TaTo N G B0 o1 =T (o GO SR 11-12

12 Constructing the Control Cabinet 12-1
12.1 Notes on Control Cabinet Project Planning .........coouiiiiiiiie e 12-1
POWEr diSSIPALION ... ... 12-1

Mounting Position and DIStANCES .........ccoiuiiiiiiiiiii e 12-6

MOUIE WIALNS ... e r e e s b e e ne e nnnee s 12-11

Arranging ECODRIVEO3 Components in the Control Cabinet...........cccocveiiiiiiiiiiiecneees 12-12

12.2 Using Cooling Units in the Control Cabinet.............ccoiiiiiii e 12-14
12.3 GENEIAl NOTES ...t e s b e e s ne e e b e e e snr e nneeeanes 12-16
12.4 Wire routing in the Control CabinNet...........cooo i 12-17
12.5 EMC in the Control CabiNetl .........cooiiiiiiiiie e 12-17

13 State of Delivery of the Drive Components 13-1
RS T T =T = T 1 T S PRSPPI 13-1

Rexroth
. Indramat DOK-ECODR3-DKC**.3****-PR05-EN-P



ECODRIVEO0S3 Drive Controllers Contents V

LR T2 - T 1= S SO A UPPTPPPPP 13-2
13.3 EXIENE OF DEIIVEIY ...ttt e et e e et e e s e s b e e e e nre e e e nes 13-2
RS IO (o[- o To R TP OP PP PPPTSPRPTRR 13-4
Unit Types AVAIIADIE ...........ooiie e s 13-4
REPIaCEMENT PAIS ....cooiiiii e 13-4
AddItIONAl ACCESSONIES ....ceeiiiurieeeiitreeee it ee et e e st e s s et e e s et e s ser e e e s sanee e e s sreeeesareeeeesnneeenns 13-4
MOUNTING ACCESSOMIES ..ttt ettt st e e s b e e e b bt e e abbe e s e ennre e e e aanes 13-4
COMMISSIONING AIAS ....eeiiieeit e e et e e n e sr e s b e e ann e e sneeennneas 13-4

14 Identifying the Components 14-1
14.1 Component dESIGNATIONS ........ccieiiiiiriiiie et e e sre e e san e s sr e e sre e e snneesnneeans 14-1
TYPE PIALES ...ttt e e e e e e e e e e e s e r e e e e e e e sanrnneeas 14-2

15 Replacing or Exchanging Drive Components 15-1
BT B C 1= T g Tt | PP S OP PP PRPTSPRRPRR 15-1
15.2 Procedure on Replacing the UNit ... e 15-3
Replacing the drive CONTIOIIET .........c.eeii i 15-3
Replacing the MOTOT ... s 15-4
RePIlaCing CADIES.......cooiiieeiie e 15-4

15.3 Replacing Firmware (DKC**.3-040/100/200-7-FW) ....coiiuiiiiiiiieeeieee e 15-7
Replacing the Parameter MOAUIE .............oooiiiiiiiiiii e 15-7
Replacing the Firmware MOAUIE ............c.eiiiiiiiii e 15-8
Replacing the Programming Module (complete module) ... 15-8

15.4 Replacing Firmware (DKC**.3-016-7-FW) .......uiiiiiii et 15-9
16 Attachment 16-1
16.1 Sizing relevant to supply and regeneration...........cccooee i eiiee i 16-1
REQUITEMENTS ...ttt e et e e e b e e e e s anne e e e s annneee s 16-1
Calculations with regard to the power and energy allowed on the device side...................... 16-2
Calculations with regard to the power and energy resulting on the installation side.............. 16-3
Calculation with regard to reduction of resulting power dissipation............cccccovceiiiiinennnnen. 16-4
Calculating the allowed continuous braking resistor and DC bus power............ccccccevceeenen. 16-5

16.2 Use of the connections for looping through the control voltage..........ccoooieeiiiiiiiie e, 16-6
16.3 Control Cabinet Construction with Recommendations for EMC and Cooling..........c.cccevevenneene 16-7
Sectional Drawing for Developing an Optimum Control Cabinet.............cccccoeviviiiineennene 16-8

16.4 Wire routing and wiring of the drive CONtroller............cooiiiii i 16-10
DKC**.3-016 CONtrol CONNECHIONS .......veiiiiieiiii et 16-10

Control connection DKC**.3-040/100/200 .........cueeiiiiiieeeeiitieee et srseeee s sneeee e 16-13

POWET CONNECTION ...t e e e 16-19

RS E I 0o 1 =Y o1 (o ] USSR 16-26

16.5 What is needed to prepare 10 Start-Up .......coooiiiioiiiii i 16-27
16.6 Command Value BOX CONNECLION.........c.eiiiiiiiiie ettt 16-28
16.7 Signal SEqUENCE DO ™ .3.. ... et e e e e e e e s ne e e e e e e 16-29
Recommended Switching ONn SEQUENCE ..........cccueiiiiiriiieiiie e 16-29
Recommended Off SEQUENCE........c.uuiii it 16-31

16.8 Directory of Standards and GUIAEIINES .........ccocueiiiiiiiiiiii e e s 16-33

Rexroth

DOK-ECODR3-DKC**.3****-PR05-EN-P ® Indramat



VI Contents ECODRIVEO03 Drive Controllers

17 Index 17-1
18 Service & Support 18-1
RS T B o (=11 oo [T O PP PP UPRPPPPP 18-1
18.2 SEIVICE-HOINE ...t e e e e e e e ee e e e e e e e s e nnnaeeeaaaeean 18-1
RS TG T [ 0] (=T 4 T PRSPPI 18-1
18.4 Vor der Kontaktaufnahme... - Before contacting Us...........cooceiiiiiiiiinic e 18-1
18.5 Kundenbetreuungsstellen - Sales & Service Facilities .........coovviiiiiiiiiiiii e 18-2
Rexroth

® /ndramat DOK-ECODR3-DKC**.3****-PR05-EN-P



ECODRIVEO03 Drive Controllers

Introduction to the System 1-1

1 Introduction to the System

1.1 Drive package ECODRIVEO03

{

e

pral)
20 pz5014F1.FH7

Fig. 1-1: Digital intelligent drive system

The digital intelligent automation system ECODRIVEO3 is the cost-
effective solution with a high level of functionality for single and multiple
axis drive and control tasks.

ECODRIVEOQO3 can be used to implement a variety of drive tasks in the
most varied applications. Different device types are available with
graduated drive power.

Typical application areas are:
e handling systems

e packaging machines

e assembly systems

printing machines
e machine tools

DOK-ECODR3-DKC**.3****-PR05-EN-P
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1-2 Introduction to the System ECODRIVEO03 Drive Controllers

1.2 An Overview of Individual Components of the
ECODRIVEO3 Family

mains voltage

DST transformer

NFD line filter for
power connections

line filter for L fuse
power supply unit Q1
FE

li tact

power supply unit - iné contactor

NTM =
drive controller auxiliary
DC 24V bleeder module
DKC BZM CzZM

firmware

auxiliary capacitance
— module

IKS - ready-made feedback cable
IKG - ready-made power cable
AC motor

components shown in gray are absolutely necessary.
Fa5035f1.th7

Fig. 1-2: Overview of individual components
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1.3 An Overview of Drive Controllers and Auxiliary

Components

An Overview of Communications Interfaces

DKC11.3*

DKC01.3 |DKC21.3

DKC02.3

Device type
DKC22.3 |DKC03.3

DKC04.3

DKC05.3

DKC06.3

Interface

RS232 / RS485*

Analog Interface

x

Parallel Interface

Parallel Interface 2

Stepper Interface

SERCOS interface

SERCOS interface 2

Profibus-DP
Interface

InterBus Interface

CANopen Interface

X

DeviceNet Interface

X

* The DKC11.3 device type resp. the RS485 interface does not exist for the
DKC**.3-016-7-FW drive controllers.

Fig. 1-3:

An overview of interfaces
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ECODRIVEO03 Drive Controllers

An Overview of Measuring Systems Supported

Connecting the Systems to the Encoder Inputs

Encoder 1 (plug X4)

Encoder 2 (plug X8)

Type of Digital Resolver with Resolver Sine encoder EnDat Gear-type Square-wave
motor servo- FDS without FDS encoder encoder with | encoder with
feedback 1Vss signals 5V TTL
(1) e)] (3) @ ®) (6) signals
DSF | HSF @
MKD X
MKE X
MHD X
2AD X X x?
ADF X X x?
1MB X X X x?
MBW X X X x?
LAR X X x?
LAF X X x?
LSF X
MBS X X X
Fig. 1-4: Connecting the measuring systems
(1) : single-turn or multi-turn DSF / HSF
(2) : resolver or multi-turn resolver (RSF) with
feedback data storage (FDS)
(3) : resolver or multi-turn resolver (RSF) without
feedback data storage (FDS)
(4) : incremental measuring system with sine signals
(1Vss signals)
(5) : absolute measuring system with EnDat interface
(6) : gear-type encoder with 1Vss signals
(The drive controller does not compensate the offset of an
uncompensated gear-type encoder.)
(7) : square-wave encoder with 5V TTL signals;
not recommended (due to maximum input frequency of
200 kHz)
Note: It is only resolvers with FDS that can be connected to the
DKC**.3-016-7-FW drive controllers.
Note: The cable type designations of the connecting cables required
are listed in the motor project planning manual or "List of
Connecting Cables for DIAX04 and ECODRIVEO3".
See also the functional description: "Setting the Measurement System".
Rexroth
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Type Code for Drive Controller DKC

Type code fields: Example: DKC 03.3-040-7 - EW
|Drive controller DKC
|Series XX
|Version 3
Type current
16 A 016
40 A 040
100 A 100
200 A 200
Voltage category 7 }
Firmware FW
A firmware specifying the functions of the
drive must be ordered separately. TLO0O1F1.FH7
Fig. 1-5: Type code
Note: The above illustrates how the type codes are put together.

Your sales representative will help with the current status of
available versions.

Rexroth
DOK-ECODR3-DKC**.3****-PR05-EN-P ® /ndramat



1-6 Introduction to the System ECODRIVEO3 Drive Controllers

Type Code Auxiliary Braking Resistor Module BZM

Type codes Example: BZM 01.3 - 01 - 07
| Aucxiliary bleeder module BZM
| Series 01
| Version 3
Nominal power
1,0 kW o1
’ Voltage category 07 |

]

TLO202F1.FH7

Fig. 1-6: Type Code

Type Code for CZM Auxiliary Braking Resistor Module

Type code fields Example: CZM 01.3 - 02 - 07
| Auxiliary capacitance module CzZM
| Series 01
| Version 3
Rated capacity
2,4 mF 02
’ Voltage category 07 |

]

TLO206F1.FH7

Fig. 1-7: Type code
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2 Important directions for use

2.1 Appropriate use

Introduction

Rexroth Indramat products represent state-of-the-art developments and
manufacturing. They are tested prior to delivery to ensure operating safety
and reliability.

The products may only be used in the manner that is defined as
appropriate. If they are used in an inappropriate manner, then situations
can develop that may lead to property damage or injury to personnel.

Note: Rexroth Indramat, as manufacturer, is not liable for any
damages resulting from inappropriate use. In such cases, the
guarantee and the right to payment of damages resulting from
inappropriate use are forfeited. The user alone carries all
responsibility of the risks.

Before using Rexroth Indramat products, make sure that all the pre-
requisites for an appropriate use of the products are satisfied:

e Personnel that in any way, shape or form uses our products must first
read and understand the relevant safety instructions and be familiar
with appropriate use.

o |If the product takes the form of hardware, then they must remain in
their original state, in other words, no structural changes are permitted.
It is not permitted to decompile software products or alter source
codes.

¢ Do not mount damaged or faulty products or use them in operation.

e Make sure that the products have been installed in the manner
described in the relevant documentation.

Rexroth
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2-2 Important directions for use ECODRIVEO03 Drive Controllers

Areas of use and application

Drive controllers made by Rexroth Indramat are designed to control
electrical motors and monitor their operation.

Control and monitoring of the motors may require additional sensors and
actors.

Note: The drive controllers may only be used with the accessories
and parts specified in this document. If a component has not
been specifically named, then it may not be either mounted or
connected. The same applies to cables and lines.

Operation is only permitted in the specified configurations and
combinations of components using the software and firmware
as specified in the relevant function descriptions.

Every drive controller has to be programmed before starting it up, making
it possible for the motor to execute the specific functions of an application.

The drive controllers of the ECODRIVEO3 family are designed for use in
single or multiple-axis drive and control applications.

To ensure an application-specific use, the drive controllers are available
with differing drive power and different interfaces.

Typical applications of drive controllers belonging to the ECODRIVEOQ3
family are:

e handling and mounting systems,

e packaging and foodstuff machines,

e printing and paper processing machines and
e machine tools.

The drive controllers may only be operated under the assembly,
installation and ambient conditions as described here (temperature,
system of protection, humidity, EMC requirements, etc.) and in the
position specified.

2.2 Inappropriate use

Using the drive controllers outside of the above-referenced areas of
application or under operating conditions other than described in the
document and the technical data specified is defined as “inappropriate

use".
Drive controllers may not be used if

e they are subject to operating conditions that do not meet the above
specified ambient conditions. This includes, for example, operation
under water, in the case of extreme temperature fluctuations or
extremely high maximum temperatures or if

¢ Rexroth Indramat has not specifically released them for that intended
purpose. Please note the specifications outlined in the general safety
instructions!

Rexroth
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3  Safety Instructions for Electric Drives and Controls

3.1 Introduction

Read these instructions before the initial startup of the equipment in order
to eliminate the risk of bodily harm or material damage. Follow these
safety instructions at all times.

Do not attempt to install or start up this equipment without first reading all
documentation provided with the product. Read and understand these
safety instructions and all user documentation of the equipment prior to
working with the equipment at any time. If you do not have the user
documentation for your equipment, contact your local Rexroth Indramat
representative to send this documentation immediately to the person or
persons responsible for the safe operation of this equipment.

If the equipment is resold, rented or transferred or passed on to others,
then these safety instructions must be delivered with the equipment.

Improper use of this equipment, failure to follow
the safety instructions in this document or
tampering with the product, including disabling

WARNING ©f safety devices, may result in material
damage, bodily harm, electric shock or even
death!

3.2 Explanations

The safety instructions describe the following degrees of hazard
seriousness in compliance with ANSI Z535. The degree of hazard
seriousness informs about the consequences resulting from non-
compliance with the safety instructions.

Warning symbol with signal Degree of hazard seriousness according
word to ANSI

Death or severe bodily harm will occur.
DANGER

Death or severe bodily harm may occur.
WARNING

Bodily harm or material damage may occur.
CAUTION

Fig. 3-1: Hazard classification (according to ANSI Z535)

Rexroth
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3-2 Safety Instructions for Electric Drives and Controls

ECODRIVEO0S3 Drive Controllers

3.3 Hazards by Improper Use

>

DANGER

High voltage and high discharge current!
Danger to life or severe bodily harm by electric
shock!

Dangerous movements! Danger to life, severe
bodily harm or material damage by
unintentional motor movements!

=
>
2
(@)
m
s

WARNING

High electrical voltage due to wrong
connections! Danger to life or bodily harm by
electric shock!

>

WARNING

Health hazard for persons with heart
pacemakers, metal implants and hearing aids in
proximity to electrical equipment!

Surface of machine housing could be extremely
hot! Danger of injury! Danger of burns!

o
>
c
=
o
2

CAUTION

Risk of injury due to improper handling! Bodily
harm caused by crushing, shearing, cutting and
mechanical shock or incorrect handling of
pressurized systems!

>

CAUTION

Risk of injury due to incorrect handling of
batteries!

Rexroth
® Indramat

DOK-ECODR3-DKC**.3****-PR05-EN-P



ECODRIVEO03 Drive Controllers Safety Instructions for Electric Drives and Controls 3-3

3.4 General Information

¢ Rexroth Indramat GmbH is not liable for damages resulting from
failure to observe the warnings provided in this documentation.

e Read the operating, maintenance and safety instructions in your
language before starting up the machine. If you find that you cannot
completely understand the documentation for your product, please ask
your supplier to clarify.

e Proper and correct transport, storage, assembly and installation as
well as care in operation and maintenance are prerequisites for
optimal and safe operation of this equipment.

¢ Only persons who are trained and qualified for the use and operation
of the equipment may work on this equipment or within its proximity.

The persons are qualified if they have sufficient knowledge of the
assembly, installation and operation of the equipment as well as an
understanding of all warnings and precautionary measures noted in
these instructions.

Furthermore, they must be trained, instructed and qualified to switch
electrical circuits and equipment on and off in accordance with
technical safety regulations, to ground them and to mark them
according to the requirements of safe work practices. They must
have adequate safety equipment and be trained in first aid.

¢ Only use spare parts and accessories approved by the manufacturer.

e Follow all safety regulations and requirements for the specific
application as practiced in the country of use.

e The equipment is designed for installation in industrial machinery.

e The ambient conditions given in the product documentation must be
observed.

e Use only safety features and applications that are clearly and explicitly
approved in the Project Planning Manual.
For example, the following areas of use are not permitted: construction
cranes, elevators used for people or freight, devices and vehicles to
transport people, medical applications, refinery plants, transport of
hazardous goods, nuclear applications, applications sensitive to high
frequency, mining, food processing, control of protection equipment
(also in a machine).

e The information given in this documentation with regard to the use of
the delivered components contains only examples of applications and
suggestions.

The machine and installation manufacturer must

make sure that the delivered components are suited for his individual
application and check the information given in this documentation
with regard to the use of the components,

make sure that his application complies with the applicable safety
regulations and standards and carry out the required measures,
modifications and complements.

e Startup of the delivered components is only permitted once it is sure
that the machine or installation in which they are installed complies
with the national regulations, safety specifications and standards of the
application.

Rexroth
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3-4 Ssafety Instructions for Electric Drives and Controls

ECODRIVEO0S3 Drive Controllers

Operation is only permitted if the national EMC regulations for the
application are met.

The instructions for installation in accordance with EMC requirements
can be found in the documentation "EMC in Drive and Control
Systems".

The machine or installation manufacturer is responsible for
compliance with the limiting values as prescribed in the national
regulations.

Technical data, connections and operational conditions are specified in
the product documentation and must be followed at all times.

Rexroth
® Indramat
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3.5 Protection Against Contact with Electrical Parts

Note: This section refers to equipment and drive components with
voltages above 50 Volts.

Touching live parts with voltages of 50 Volts and more with bare hands or
conductive tools or touching ungrounded housings can be dangerous and
cause electric shock. In order to operate electrical equipment, certain
parts must unavoidably have dangerous voltages applied to them.

DANGER

High electrical voltage! Danger to life, severe
bodily harm by electric shock!
= Only those trained and qualified to work with or on

electrical equipment are permitted to operate, maintain
or repair this equipment.

Follow general construction and safety regulations when
working on high voltage installations.

Before switching on power the ground wire must be
permanently connected to all electrical units according
to the connection diagram.

Do not operate electrical equipment at any time, even
for brief measurements or tests, if the ground wire is not
permanently connected to the points of the components
provided for this purpose.

Before working with electrical parts with voltage higher
than 50V, the equipment must be disconnected from
the mains voltage or power supply. Make sure the
equipment cannot be switched on again unintended.

The following should be observed with electrical drive
and filter components:

Wait five (5) minutes after switching off power to allow
capacitors to discharge before beginning to work.
Measure the voltage on the capacitors before beginning
to work to make sure that the equipment is safe to
touch.

Never touch the electrical connection points of a
component while power is turned on.

Install the covers and guards provided with the
equipment properly before switching the equipment on.
Prevent contact with live parts at any time.

A residual-current-operated protective device (RCD)
must not be used on electric drives! Indirect contact
must be prevented by other means, for example, by an
overcurrent protective device.

Electrical components with exposed live parts and
uncovered high voltage terminals must be installed in a
protective housing, for example, in a control cabinet.

DOK-ECODR3-DKC**.3****-PR05-EN-P
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To be observed with electrical drive and filter components:

DANGER

High electrical voltage on the housing!

High leakage current! Danger to life, danger of
injury by electric shock!

= Connect the electrical equipment, the housings of all

electrical units and motors permanently with the safety
conductor at the ground points before power is
switched on. Look at the connection diagram. This is
even necessary for brief tests.

Connect the safety conductor of the electrical
equipment always permanently and firmly to the
supply mains. Leakage current exceeds 3.5 mA in
normal operation.

Use a copper conductor with at least 10 mm?2 cross
section over its entire course for this safety conductor
connection!

Prior to startups, even for brief tests, always connect
the protective conductor or connect with ground wire.
Otherwise, high voltages can occur on the housing
that lead to electric shock.

3.6 Protection Against Electric Shock by Protective Low

Voltage (PELV)

All connections and terminals with voltages between 0 and 50 Volts on
Rexroth Indramat products are protective low voltages designed in
accordance with international standards on electrical safety.

WARNING

High electrical voltage due to wrong
connections! Danger to life, bodily harm by
electric shock!

= Only connect equipment, electrical components and

cables of the protective low voltage type (PELV =
Protective Extra Low Voltage) to all terminals and
clamps with voltages of 0 to 50 Volts.

= Only electrical circuits may be connected which are

safely isolated against high voltage circuits. Safe
isolation is achieved, for example, with an isolating
transformer, an opto-electronic coupler or when
battery-operated.

Rexroth
® Indramat
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3.7 Protection Against Dangerous Movements

Dangerous movements can be caused by faulty control of the connected
motors. Some common examples are:

e improper or wrong wiring of cable connections

e incorrect operation of the equipment components

e wrong input of parameters before operation

¢ malfunction of sensors, encoders and monitoring devices
o defective components

o software or firmware errors

Dangerous movements can occur immediately after equipment is
switched on or even after an unspecified time of trouble-free operation.

The monitoring in the drive components will normally be sufficient to avoid
faulty operation in the connected drives. Regarding personal safety,
especially the danger of bodily injury and material damage, this alone
cannot be relied upon to ensure complete safety. Until the integrated
monitoring functions become effective, it must be assumed in any case
that faulty drive movements will occur. The extent of faulty drive
movements depends upon the type of control and the state of operation.

DOK-ECODR3-DKC**.3****-PR05-EN-P
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ECODRIVEO0S3 Drive Controllers

DANGER

Dangerous movements! Danger to life, risk of
injury, severe bodily harm or material damage!

= Ensure personal safety by means of qualified and
tested higher-level monitoring devices or measures
integrated in the installation. Unintended machine
motion is possible if monitoring devices are disabled,
bypassed or not activated.

= Pay attention to unintended machine motion or other
malfunction in any mode of operation.

= Keep free and clear of the machine’s range of motion
and moving parts. Possible measures to prevent
people from accidentally entering the machine’s range
of motion:

- use safety fences

- use safety guards

- use protective coverings

- install light curtains or light barriers

= Fences and coverings must be strong enough to
resist maximum possible momentum, especially if
there is a possibility of loose parts flying off.

= Mount the emergency stop switch in the immediate
reach of the operator. Verify that the emergency stop
works before startup. Don’t operate the machine if the
emergency stop is not working.

= lIsolate the drive power connection by means of an
emergency stop circuit or use a starting lockout to
prevent unintentional start.

= Make sure that the drives are brought to a safe
standstill before accessing or entering the danger
zone. Safe standstill can be achieved by switching off
the power supply contactor or by safe mechanical
locking of moving parts.

= Secure vertical axes against falling or dropping after
switching off the motor power by, for example:

- mechanically securing the vertical axes

- adding an external braking/ arrester/ clamping
mechanism

- ensuring sufficient equilibration of the vertical axes

The standard equipment motor brake or an external
brake controlled directly by the drive controller are
not sufficient to guarantee personal safety!

Rexroth
® Indramat
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= Disconnect electrical power to the equipment using a
master switch and secure the switch against
reconnection for:

- maintenance and repair work
- cleaning of equipment
- long periods of discontinued equipment use

= Prevent the operation of high-frequency, remote
control and radio equipment near electronics circuits
and supply leads. If the use of such equipment cannot
be avoided, verify the system and the installation for
possible malfunctions in all possible positions of
normal use before initial startup. If necessary, perform
a special electromagnetic compatibility (EMC) test on
the installation.

3.8 Protection Against Magnetic and Electromagnetic Fields
During Operation and Mounting

Magnetic and electromagnetic fields generated near current-carrying
conductors and permanent magnets in motors represent a serious health
hazard to persons with heart pacemakers, metal implants and hearing

aids.

WARNING

Health hazard for persons with heart
pacemakers, metal implants and hearing aids in
proximity to electrical equipment!

= Persons with heart pacemakers, hearing aids and
metal implants are not permitted to enter the following
areas:
- Areas in which electrical equipment and parts are
mounted, being operated or started up.

- Areas in which parts of motors with permanent
magnets are being stored, operated, repaired or
mounted.

= If it is necessary for a person with a heart pacemaker
to enter such an area, then a doctor must be
consulted prior to doing so. Heart pacemakers that
are already implanted or will be implanted in the
future, have a considerable variation in their electrical
noise immunity. Therefore there are no rules with
general validity.

= Persons with hearing aids, metal implants or metal
pieces must consult a doctor before they enter the
areas described above. Otherwise, health hazards will
occur.

DOK-ECODR3-DKC**.3****-PR05-EN-P
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3.9 Protection Against Contact with Hot Parts

CAUTION

Housing surfaces could be extremely hot!

Danger of injury! Danger of burns!

= Do not touch housing surfaces near sources of heat!
Danger of burns!

= After switching the equipment off, wait at least ten (10)
minutes to allow it to cool down before touching it.

= Do not touch hot parts of the equipment, such as
housings with integrated heat sinks and resistors.
Danger of burns!

3.10 Protection During Handling and Mounting

Under certain conditions, incorrect handling and mounting of parts and
components may cause injuries.

CAUTION

Risk of injury by incorrect handling! Bodily
harm caused by crushing, shearing, cutting and
mechanical shock!

= Observe general installation and safety instructions
with regard to handling and mounting.

= Use appropriate mounting and transport equipment.
= Take precautions to avoid pinching and crushing.

= Use only appropriate tools. If specified by the product
documentation, special tools must be used.

= Use lifting devices and tools correctly and safely.

= For safe protection wear appropriate protective
clothing, e.g. safety glasses, safety shoes and safety
gloves.

= Never stand under suspended loads.
= Clean up liquids from the floor immediately to prevent
slipping.

Rexroth
® Indramat
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3.11 Battery Safety

Batteries contain reactive chemicals in a solid housing. Inappropriate
handling may result in injuries or material damage.

CAUTION

Risk of injury by incorrect handling!

= Do not attempt to reactivate discharged batteries by
heating or other methods (danger of explosion and
cauterization).

= Never charge non-chargeable batteries (danger of
leakage and explosion).

= Never throw batteries into a fire.
= Do not dismantle batteries.

= Do not damage electrical components installed in the
equipment.

Note:

Be aware of environmental protection and disposal! The
batteries contained in the product should be considered as
hazardous material for land, air and sea transport in the sense
of the legal requirements (danger of explosion). Dispose
batteries separately from other waste. Observe the legal
requirements in the country of installation.

3.12 Protection Against Pressurized Systems

Certain motors and drive controllers, corresponding to the information in
the respective Project Planning Manual, must be provided with
pressurized media, such as compressed air, hydraulic oil, cooling fluid
and cooling lubricant supplied by external systems. Incorrect handling of
the supply and connections of pressurized systems can lead to injuries or
accidents. In these cases, improper handling of external supply systems,
supply lines or connections can cause injuries or material damage.

Danger of injury by incorrect handling of
pressurized systems !
= Do not attempt to disassemble, to open or to cut a

CAUTION pressurized system (danger of explosion).

= Observe the operation instructions of the respective
manufacturer.

= Before disassembling pressurized systems, release
pressure and drain off the fluid or gas.

= Use suitable protective clothing (for example safety
glasses, safety shoes and safety gloves)

= Remove any fluid that has leaked out onto the floor
immediately.

Note:

Environmental protection and disposall The media used in the
operation of the pressurized system equipment may not be
environmentally compatible. Media that are damaging the
environment must be disposed separately from normal waste.
Observe the legal requirements in the country of installation.

DOK-ECODR3-DKC**.3****-PR05-EN-P
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Notes
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4 ECODRIVEO3 DKC**.040, DKC**.100, DKC**.200

4.1 Technical Data
Dimensions
Drive Controller DKC**.3-040-7-FW
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Fig. 4-1:

Drive Controller DKC**.3-040-7-FW
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4-2 ECODRIVE03 DKC**.040, DKC**.100, DKC**.200 ECODRIVEO03 Drive Controllers

Drive Controller DKC**.3-100-7-FW
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Fig. 4-2: Drive Controller DKC**.3-100-7-FW
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Drive Controller DKC**.3-200-7-FW
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Fig. 4-3: Drive Controller DKC**.3-200-7-FW
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Ambient and operating conditions

Ambient temperature and

installation altitude

Note: ECODRIVEO3 drive control devices and its auxiliary
components are designed for control cabinet mounting.

Selection lists are specified for each motor/drive combination.

The selection lists apply to motors and drives within the specified ambient
and operating conditions (see "Fig. 4-5: Ambient and operating
conditions").

Differing conditions reduce the performance specifications
e of the drive:

¢ allowed DC bus continuous output

e continuous bleeder output

e continuous current
e of the motor:

e output

e continuous torque at standstill

e S1 continuous torque

e Short-time operating torque Vke

according to the diagrams (see "Fig. 4-4: Degree of utilization as a
value dependent on ambient temperature and installation altitude"). If
deviating ambient temperatures and higher installation altitudes occur
simultaneously, both utilization factors must be multiplied. The installation
altitude must only be taken into account once. Deviating ambient
temperatures must be taken into account separately for motor and drive
controller.

Load capacity dependent on Load capacity dependent on
ambient temperature 1 installation elevation

T~

—>
—>

T~

-
o
©

Load factor fT
o
‘©

Load factor fH
o
=)

Q
[)

40 45 50 55 0 500 1000 1500 2000
Installation elevation in meters

above sea level
DG5025F1.FH7

Ambient temperature in °C —>»

Fig. 4-4: Degree of utilization as a value dependent on ambient temperature
and installation altitude
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Designation Symbol Unit DKC**.3-***-7-FW
Permissible ambient and air inlet Ta °C +5 ... +45

temperature for the output ratings

Max. permissible ambient and air Ta °C The values specified in the selection lists for
inlet temperature for reduced output output and torque are reduced in the range
ratings +45...455 °C by 2% per °C temperature increase
Storage and shipping temperatures TL °C -30 ... +85

Max. allowed installation altitude for m 1000

the output ratings

Max. allowed installation altitude m 2000

Max. permissible relative humidity % 95

Max. permissible absolute humidity g/m?3 25

Allowable degree of contamination

fine dust no allowed, no condensation

2, according to EN 50178

Type of protection

IP20, according to EN 60529 = DIN VDE 0470-1-1992 (ICE 529-1989)

Vibration sinus in operation according to EN 60068-2-6

Amplitude and Frequency

0.3 mm (peak-to-peak) at5 ... 57 Hz
2 gat57..500 Hz

Tolerance % +15
Vibration distortion (Random) in operation according to IEC 68-2-36

Frequency Hz 20 ... 500

Spectral acceleration density g°/Hz 0.01

amplitude

Tolerance dB +3

Virtual value (r.m.s.) of the total g 2.2

acceleration

Shock check not in operation according to EN 60068-2-27

Halve sine in 3 axis

15g/11ms

Fig. 4-5:

Ambient and operating conditions

Note:

The user

must check that the ambient conditions are

maintained, especially the control cabinet temperature, by
calculating the thermal performance of the control cabinet.

DOK-ECODR3-DKC**.3****-PR05-EN-P
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ECODRIVEO03 Drive Controllers

Electric Data of the Individual DKC**.3 Components

Mains connections, Power section DKC**.3-040-7-FW

and DKC**.3-100-7-FW

Designation Symbol Unit DKC**.3-040-7-FW | DKC**.3-100-7-FW

Operating mode at the mains single three single three
phase phase phase phase

Mains input voltage Uns1 \ 1xAC 3xAC 1 xAC 3xAC
(200 ... 480) + 10% (200 ... 480) + 10%

Mains frequency fane Hz (50 ...60) =2

Rotary field clockwise or counter-clockwise

Connected load Sn1 kVA see page 11-1: "Mains Connections"

Nominal charging current lEINt A 5..12 12...28

(dependent on mains input voltage)

Soft-start resistor Rsottstart Ohm 60 24

Continuous power soft-start resistor Psoftstart KW 0.152 059

Switching frequency (selectable) fs kHz 40r8

Type current = peak current 1 lPEAKT A 40" 100 "

Peak current 2 for fs = 4 kHz IPEAK2(4KHz) A 16 R 40 R

Peak current 2 for fs = 8 kHz |PEAK2(8KH2) A 125" 32"

Continuous current 1 for fs = 4 kHz |CONTH(4kHz) A 13" 32"

Continuous current 2 for fs = 4 kHz lcoNT2(4kH2) A 16" 40"

Continuous current 1 for fs = 8 kHz |CONT1(8kH2) A 9" 21"

Continuous current 2 for fs = 8 kHz lcoNT2(8kH2) A 125" 32"

Max. output frequency at fs=4 kHz fout Hz 400 400

Max. output frequency at fs=8 kHz fout Hz 800 800

Device power dissipation without Py w 180 420

internal continuous bleeder power (see page 12-1: "Power dissipation")

for lconT2

Peak bleeder power DKC Pgs kW 10 120

when Uzw = 850 V

for permissible load cycle 0.5 s on, 33 s off 0.25 s on, 60 s off

Continuous bleeder power DKC Pep kW 0.15 0.5

when Ta <45 °C

under max. temperature range AT K 28 150

with distance d mm 80 80

Max. energy dissipation WR max kWs 5.0 31

Max. DC bus charge Wmax kWs 5.0 31

Internal DC bus dynamic brake not present present

(ZKS)

Resistor for ZKS Rzks Ohm not present 6

Storable energy of the DC bus Wzw Ws see diagrams page 4-17: "Storable energy in

capacitors the bus"

Nominal DC bus capacitance DKC Czw mF 0.27 +20% 0.675 +20%

DC bus voltage Uzw \ DC 300 ... 800

(dependent on mains input voltage)

DC bus continuous power Pzwp see diagrams page 4-28 "Allowed DC bus

(dependent on mains input voltage) continuous power"

Rexroth
® Indramat
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Designation Symbol Unit DKC**.3-040-7-FW | DKC**.3-100-7-FW
max. DC bus continuous power Pzwp kW 1.3 3.3
for a single source supply where
Unt =3 x AC 400V, at Ta <45 °C
max. DC bus continuous power Pzwp kW 15 4
for a single source supply where
Unt = 3 x AC 480V, when Ta <45 °C
max. DC bus continuous power Pzwp kW 1.3 10.5
for a single source supply where
Unt = 3 x AC 400V, CZM01.3, when
Ta<45°C
max. DC bus continuous power Pzwp kW 1.5 12
for a single source supply where
Unt = 3 x AC 480V, CZM01.3, when
Ta<45°C
DC bus peak power Pzws see diagrams on page 4-27 "DC bus peak
power"
Power section cooling with internal blower
Cooling the bleeder resistor with internal blower with internal blower
via heatsink and back
wall of unit
Cooling air flow together for bleeder and power section
Volumetric capacity of the forced ms3/h approx. 24 approx. 48
cooling
Insulation resistance at DC500V Ris MOhm >8 >8
Coupling capacitance power section Ckop nF 200 200
against housing
Fig. 4-6: Technical Data Mains connection and Power section

DOK-ECODR3-DKC**.3****-PR05-EN-P
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ECODRIVEO03 Drive Controllers

Mains connections, Power section DKC**.3-200-7-FW

Designation Symbol Unit DKC**.3-200-7-FW

Operating mode at the mains single phase three phase

Mains input voltage Uns+ \ 1xAC 3xAC
(200 ... 480) £ 10%

Mains frequency fnt Hz (50 ...60) 2

Rotary field clockwise or counter-clockwise

Connected load Sn1 kVA see page 11-1: "Mains Connections"

Nominal charging current leN A 12...28

(dependent on mains input voltage)

Soft-start resistor Rsoftstart Ohm 24

Continuous power soft-start resistor Psoftstart kW 19

Switching frequency (selectable) fs kHz 4o0r8

Type current = peak current 1 IPEAK1 A 200 "

Peak current 2 for fs = 4 kHz |PEAK2(4kH2) A 100 "

Peak current 2 for fs = 8 kHz IPEAK2(8KH2) A 68"

Continuous current 1 for fs = 4 kHz |CONT1(4kHz) A 85"

Continuous current 2 for fs = 4 kHz |CONT2(akHz) A 100 "

Continuous current 1 for fs = 8 kHz lcONT(8kH2) A 48"

Continuous current 2 for fs = 8 kHz lconT2(8KHz) A 68"

Max. Output frequency at fs=4 kHz fout Hz 400

Max. Output frequency at fs=8 kHz fout Hz 800

Device power dissipation without Pv w 960

internal continuous bleeder power (see page 12-1: "Power dissipation")

for lconT2

Peak bleeder power DKC Pss kW 120

when Uzw = 850V

for permissible load cycle 0.5 s on, 60 s off

Continuous bleeder power DKC Pgp kW 1,00

when T, <45 °C

under max. temperature range AT K 100

with distance d mm 80

Max. energy dissipation Wg,max kWs 60

Max. DC bus charge Wmax kWs 60

Internal DC bus dynamic brake present

(ZKS)

Resistor for ZKS Rzks Ohm 6

Storable energy of the DC bus Wazw, Ws see diagrams page 4-17: "Storable energy in

capacitors the bus"

Nominal DC bus capacitance DKC Czw mF 1.5 +20%

DC bus voltage Uzw \ DC 300 ... 800

(dependent on mains input voltage)

DC bus continuous power Pzwp see diagrams page 4-28 "Allowed DC bus

(dependent on mains input voltage) continuous power"

Rexroth
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Designation Symbol Unit DKC**.3-200-7-FW
max. DC bus continuous power Pzwp kW 10.3
for a single source supply where
Unt =3 x AC 400V, at Ta <45 °C
max. DC bus continuous power Pzwp kW 12
for a single source supply where
Unti =3 x AC 480V, when T, < 45 °C
max. DC bus continuous power Pzwp kW 24
for a single source supply where
Un1 =3 x AC 400V,
plus smoothing choke
and CZM01.3, at Ta < 45 °C
max. DC bus continuous power Pzwp kW 27
for a single source supply where
Uni =3 x AC 480V,
plus smoothing choke
and CZM01.3, at Ta <45 °C
DC bus peak power Pzws see diagrams on page 4-27 "DC bus peak
power"
Cooling power section and bleeder with internal blower
resistor
Cooling air flow together for bleeder and power section
Volumetric capacity of the forced ms3/h approx. 150
cooling
Insulation resistance at DC500V Ris MOhm >25
Coupling capacitance power section Ckop nF 200
against housing
Fig. 4-7: Technical Data Mains connection and Power section

1) Sine threshold value
2) Softstart resistor is used after softstart as bleeder (Rg).
3) Softstart resistor is used after softstart as bleeder (Rg) and DC bus

short-circuit resistor (Rzks)-

DOK-ECODR3-DKC**.3****-PR05-EN-P
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ECODRIVEO03 Drive Controllers

Block diagram of the DKC**.3-040-7-FW power section

Charging
current limit
= L+
O
Rsoftstart
L1 o— Rg —o Al
L2 o— — —o A2
L3 o— Czw - A3
O L_
Line input Bleeder circuit DC bus Converter DC bus
with bridge capacitance connection
circuit circuit with
rectifier output to the
FS0218F1.FH7

Fig. 4-8: Block diagram of the DKC**.3-040-7-FW power section

Rexroth
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Block diagram of the DKC**.3-100-7-FW power section

Charging
current limit
= L
O
RSoftstart
L1 o— Rzks, —o At
L2o— & Rs = —o A2
L3 o Czw — A3
O L_
Line input Bleeder circuit with  DC bus Converter DC bus
with bridge DC bus dynamic capacitance bridge connection
circuit braking device circuit with
rectifier output to the
motor

FS0219F1.FH7

Fig. 4-9: Block diagram of the DKC**.3-100-7-FW power section

Rexroth
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ECODRIVEO03 Drive Controllers

Block diagram of the DKC**.3-200-7-FW power section

Charging
current limit
= L+
O— O
I [ Rsoftstart
L1 o— Rzks, —o At
L2o— & Rg = —o A2
L3 o Czw — A3
O L_
optional Line input  Bleeder circuit with  DC bus Converter DC bus
smoothing with bridge  DC bus dynamic capacitance bridge connection
choke circuit braking device circuit with
rectifier output to the
motor
FS0220F1.FH7
Fig. 4-10: Block diagram of the DKC**.3-200-7-FW power section
Rexroth
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Control voltage connection for DKC
(Data applies to ambient temperature of 25 °C)

Designation Symbol Unit DKC**.3-040-7-FW DKC**.3-100-7-FW

Control voltage Uns \' DC (19.2...28.8) V

max. ripple effect w may not exceed input voltage range

max. allowed UnN3max \Y 45V for 1 ms, non repetitive *)

overvoltage

max. charging lEINg A 4.0

current (see diagram on page 4-16 "Output current characteristic curves for

servo applications")
max. pulse duration tNsLade ms 12
of leins (see diagram on page 4-16 "Output current characteristic curves for
servo applications")

max. input Cns mF 09 *1.2 09 *1.2

capacitance

Power consumption dependent on type of unit, without external load at control outputs and

(X1) encoder interface 2
DKCO01.3 Pna w 19 24
DKC02.3 Pns w 19 24
DKCO03.3 Pna w 20 25
DKC04.3 Pns w 21 26
DKCO05.3 Pns w 20 25
DKCO06.3 Pns w 20 25
DKC11.3 Pna w 18 23
DKC21.3 Pns w 20 25
DKC22.3 Pna w 20 25

Fig. 4-11:  Control voltage connection for DKC
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Designation Symbol Unit DKC**.3-200-7-FW
Control voltage Uns Vv DC (19.2...28.8) V
max. ripple effect w may not exceed input voltage range
max. allowed Unamax \Y 45V for 1ms, non repetitive *)
overvoltage
max. charging leiNg A 6.0
current
max. pulse duration tN3Lade ms 9
of lEiNmax
max. input Cns mF 1.0*1.2
capacitance
Power consumption dependent on type of unit, without external load at control outputs and
(X1) encoder interface 2

DKC01.3 Pns w 27

DKCO02.3 Pna w 27

DKCO03.3 Pns W 28

DKCO04.3 Pna w 29

DKCO05.3 Pns w 28

DKCO06.3 Pna w 28

DKC11.3 Pns w 26

DKC21.3 Pna w 28

DKC22.3 Pns w 28

Fig. 4-12:  Control voltage connection for DKC

*To be obtained by appropriate mains sections and shielded wire routing.

Connections for control voltage: see page 4-45 X1, Connections for

Control voltage.

Note: Overvoltages of more than 45 V have to be derived by
measures in the electrical equipment of the machine or
installation. This includes:

e 24-Volt mains sections that reduce incoming overvoltages
to the allowed value.

e Opvervoltage limiters at the control cabinet input that limit
existing overvoltages to the allowed value. This also
applies to long 24-Volt lines that have been laid in parallel
with power and mains cables and can absorb overvoltages
caused by inductive or capacitive coupling.

Rexroth
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Amplitude of the DKC control voltage charging current at
startup, to selecting power source

current

I EING

I'Nenn -

I
t N3Lade time

Fig. 4-13: Example of charging current inrush of control voltage

Note: For n parallel-switched inputs the charging current inrush is
n-fold.

Voltage connection for holding brake

Designation Symbol Unit DKC**.3-040-7-FW | DKC**.3-100-7-FW | DKC**.3-200-7-FW
Input voltage Uns Y depends on motor type, listed in motor project planning manual
Ripple content w Y% (see also page 4-67 X6, Motor temperature monitoring and holding
Current consumption IHB A brakes)

Fig. 4-14: Voltage connection for holding brake

Materials used, Mass

Designation Symbol Unit DKC**.3-040-7-FW | DKC**.3-100-7-FW | DKC**.3-200-7-FW
Mass m kg 5.7 9.7 19.5
materials used Free of asbestos and silicone

Fig. 4-15: Materials used, mass

Rexroth
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ECODRIVEO03 Drive Controllers

Output current characteristic curves for servo
applications ( acceleration times < 400 ms)

Static profile illustrated:

IPEAK

4

IPEAKA

|PEAK2(4kHzZ)

|PEAK2(8KHzZ)

‘ » |conT
‘ ‘
ICONT1(8kHz) ' lcoNT2(8kH2) |

ICONT1(4kHz)  |CONT2(4kHz)

DGO003F1.FH7

Fig. 4-16: Output current characteristic curves for servo applications

See also the table with electric data page 4-6 onward.
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Storable energy in the bus

Note: The higher the connection voltage the lower the energy that
can be stored in the DC bus as the differential voltage
between bleeder threshold and DC bus voltage (threshold
value of connecting voltage) decreases.

DKC**.3-040-7-FW

Wy in Ws

0 100 200 300 400 500 600
Line input voltage Uy4 in V

Fig. 4-17:  Storable energy in the bus DKC**.3-040-7-FW

DKC**.3-100-7-FW
250

200 -

150 ~

100 ~

Wzw in Ws

50 -

0 100 200 300 400 500 600
Line input voltage Uy in V

Fig. 4-18: Storable energy in the bus DKC**.3-100-7-FW
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DKC**.3-200-7-FW
500

450
400
350
300
250
200

Wzw in Ws

150
100
50

0 100 200 300 400 500 600
Line input voltage Uy, in V

Fig. 4-19: Storable energy in the bus DKC**.3-200-7-FW
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Mains supply options

Note on central supply

Single source supply

"Single source supply" is the standard mains supply if only one DKC
driver controller (or a DKC drive controller with additional components) is
to be supplied with mains voltage.

Characteristic for the single source supply is that the mains voltage is
applied to the DKC drive controller via individual mains connections.

Group supply

"Group supply" is the standard supply if several DKC drive controllers are
to supplied from one supply voltage.

Characteristic for the "group supply" is that the mains voltage is applied to
groups of DKC drive controllers via a common mains contactor.

The group supply is divided into:

e "group supply with DC bus connection" and

e "group supply without DC bus connection”

Both supply options have their advantages for various demands.
See page 4-21 "Selection criteria for supply options".

Central supply

A "central supply" is one where several DKC drive controllers are provided
with power via a common DC bus from only one DKC drive controller.

Characteristic for the "central supply" is the central power supply through
the DKC drive controller that is connected over a single mains contactor
to the mains voltage.

The "central supply" option is connected at the single phase/three phase
input with the DKC that has the highest current type.

Note: The connection of the devices DKC**.3-100 and DKC**.3-200
to the mains power is to protect the integrated DC bus
dynamic brake (ZKS).

See also "Fig. 4-146: Block diagram interlock ZKS/Mains"

DOK-ECODR3-DKC**.3****-PR05-EN-P
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Number of ECODRIVEO3 Units and Auxiliary Components on one DC
bus

Note: The total number of units with bleeder set up on one DC bus
should not exceed max. 12. Up to this number combinations
as shown below are possible.

Max. number ECODRIVE components on one DC bus (including
supplying unit)
DKC**.3-200 | DKC**.3-100 | DKC**.3-040 | BZM01.3-01 CZM01.3-02
Central supply via
DKC**.3-200 3 8 R 4 2
Central supply via
DKC**.3-200 with GLD 12 8 8 Y 4 4
Central supply via 0
% 3 6 2 2
DKC**.3-100 (not allowed)
Group supply with 0 0
DC bus connection 12 2 1
DKC** 3-040 (not allowed) | (not allowed)

Fig. 4-20: Max. number of ECODRIVEO3 components on one DC bus

Example: Central supply via DKC**.3-200 with GLD 12:
e 3*DKC**.3-200
e 4*DKC*.3-100
e 3 *DKC**.3-040
e 1*BZMO01.3-01
e 3*CZMO01.3-02

Sum of ECODRIVEQ03 components with bleeder: 12
Sum of all ECODRIVEO3 components: 15

Drive controllers with higher rated current can be replaced by drive
controllers with lower rated current.

Example for central supply via DKC**.3-100 (see table above):

(3 x DKC**.3-100) + (6 x DKC**.3-040) can be replaced by

(9 x DKC**.3-40).

Rexroth
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Selection criteria for supply options

Mains supply options

Selection criteria for Single Group supply Group supply Central supply
“Mains supply source without DC bus with DC bus

options." supply connection connection

only 40 A units X X X

only 100 A units X X X

only 200 A units X X X

Units with different current X X X

types

(via unit with
highest current
type )

largest possible continuous
bleeder output

X X

largest possible peak
bleeder output

largest possible
regenerative power

largest possible DC bus
output

least possible installation
resources (space, wiring,
fuse protection)

highest level of availability
of the drive package in case
of error

smallest possible charging
current inrush

fastest possible DC bus
charging

X2) X3)

Fig. 4-21:  Selection criteria for supply options

1) Limited to the specifications of the used tripping circuit breaker.
2) No power flux of high power drives onto those with low power flux.

3) All participating discharge units (self or ZKS-discharging) operate
parallel.
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Arranging the Single source supply

Note: DC bus connection of drive controllers that are connected to
the mains via separate contactors is not allowed!

DKC**.3 DKC**.3 CzM1.3 BzZM1.3
-016
-040
-100
-200
@ T — % |
O
%ﬁ [©] [©]@] %_@_
® (@] ®® ®
) %@ EIE [@]
K1 3 3
3 3
Kn
3 3

Ap5109f1.fh7

Fig. 4-22:  Single source supply

Note: In addition to the illustrated connections of the BZM01.3 at the
DC bus, the following connections must be wired as well:

e Bb contact
e control voltage supply

Rexroth
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Arranging the Group supply without DC bus connection

DKC**.3 DKC**.3 DKC**.3 CZM1.3 BZM1.3

-016 -016 -040

-040 -040 -100

-100 -100 -200

-200 -200
[ ® f ) |
®| ®|
(@] (@] | ® | 1©|@ | | © |
1 izl $8l|| [28ll| 8e
3 3 3| 3

3 K1
3 3 3
3
Ap5115H1.fh7

Fig. 4-23:  Group supply without DC bus connection

Note: In addition to the illustrated connections of the BZM01.3 at the
DC bus, the following connections must be wired as well:

e Bb contact
e control voltage supply

Rexroth
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ECODRIVEO03 Drive Controllers

Arranging the Group supply with DC bus connection

Note: Increase the available continuous power in the common DC
bus for the devices DKC**.3-040.

See also page 16-5 Calculating the allowed continuous
braking resistor and DC bus power.

DKC**.3

-040

!

DKC**.3

-040

& |
®

slee] o
olele)

K1 3

:%@.
|© |
©

3

34 3

j)

Ap5110f1.th7

Fig. 4-24:  Group supply with DC bus connection

Note: In addition to the illustrated connections of the drive controller
at the DC bus, the following connections must be wired as

well:
e Bb contact

e control voltage supply
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Arranging the Central supply

Note: DKC**.3-040 as supply unit in "Central supply" not allowed!

Note: The connection of the devices DKC**.3-100 and DKC**.3-200
to the mains power is not to increase the allowed DC bus
continuous power but to protect the integrated DC bus
dynamic brake setup (ZKS).

See also "Fig. 4-146: Block diagram interlock ZKS/Mains"

DKC**.3 DKC**.3 CZM1.3 DKC*.3 BZM1.3
-100 -100 -040
-200 -200
— — — — ® |
© & & & ©
%@; i%@ [@]e] [@]®] i%@.
[2) ©]®] ©]©] 1© |
(@] [©] e ®® ®
3 3 3
3 K1
74 3 L4 3 L
Ap5112f1.fh7

Fig. 4-25:  Central supply

Note: In addition to the illustrated connections of the drive controller
at the DC bus, the following connections must be wired as
well:

e Bb contact
e control voltage supply

e Ud and Udpower supply (see "Fig. 4-149: UD power
supply”)

DOK-ECODR3-DKC**.3****-PR05-EN-P
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Energy circuit DKC**.3 using "Central supply" as an example

DKC**.3-100 DKC**.3
[_ _________ 1 [_ _________ 1
| | ; I
| ! | |
| ! | |
| ! | |
3l | 5 Pm1 | | 5 Prn
74:- i == @ Load : & = : @: Load
ZW ZW
| | | |
| ! | |
| | | |
| | | - S|
| | | | :
__________ A —_— e o e l — — — .

Pv1

l:)m1
FS0211f1.fth7

Fig. 4-26: Energy circuit DKC**.3 using "Central supply" as an example
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Allowed DC bus Peak Power

Note: Diagrams apply to single and central supply!
DKC**.3-040-7-FW . .
PP Relationship peak to DC bus
o continuous power
1,4 -
1,2 -
1 4
0,8 -
0,6 -
0,4 -
0,2 - ‘
0 !
0 0,5 1 1,5 2 2,5
tins
Fig. 4-27:  Allowed peak power in DC bus of DKC**.3-040-7-FW

DKC**.3-040-7-FWs are not suited for drive applications if the required
intermittent operating power of the unit's nominal power exceeds 50%)!

DKC**.3-100-7-FW

PZWS/PZWD
2,5

Relationship peak to DC bus
continuoys power

2 4

1,5 1

20 30

tins

Fig. 4-28:

Allowed peak power in DC bus of DKC**.3-100-7-FW

DKC**.3-200-7-FW

PZWS/PZWD

Relationship peak to DC bus

3,5
3

continuous power

|
|
|
|
|
|
|
l
15 ool |
|
|
|
|
|
|
|

60 140

tins

Fig. 4-29:

Allowed peak power in DC bus of DKC**.3-200-7-FW
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Allowed DC bus continuous power without auxiliary components

DKC**.3-040-7 in "Single source supply":

Pwp in KW

200 250 300 350 400 450 500
Line input voltage Uy, 3*AC in V

Fig. 4-30: Allowed DC bus continuous power for Single source supply
DKC**.3-040-7

DKC**.3-040-7 in "Group supply without DC bus
connection":

No increase in the allowed continuous power rating!

See page 4-23: "Arranging the Group supply without DC bus connection”

DKC**.3-040-7 in "Group supply with DC bus
connection":

Further DKC**.3-040-7 devices on the common DC-bus increase the
available continuous power. The increase can be seen in the diagram
"Fig. 4-30: Allowed DC bus continuous power for Single source
supply DKC**.3-040-7". It represents 80% of the value indicated.

DKC**.3-040-7 in "Central supply":
DKC**.3-040-7 as supply in "central supply" not allowed !

Note: Definition of terms, see page 4-19: "Mains supply options".
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DKC**.3-100-7 in "Single source supply":

Pwp in KW

200 250 300 350 400 450 500
Line input voltage Uy, 3*AC in V

Fig. 4-31:  Allowed DC bus continuous power for Single source supply
DKC**.3-100-7

DKC**.3-100-7 in "Group supply without DC bus
connection":

No increase in the allowed continuous power!

See page 4-23: "Arranging the Group supply without DC bus connection”

DKC**.3-100-7 in "Group supply with DC bus
connection":

See "DKC**.3-100-7 in "Central supply":"

DKC**.3-100-7 in "Central supply":

Further DKC**.3-***-7 devices on the common DC-bus increase the sum
of the available continuous power. The increase can be seen in the
diagram "DKC**.3-***-7 in Single source supply" of each particular device.
The sum of the allowed DC bus continuous power is limited to the

performance specifications of the DKC**.3-100-7 with CZM 01.3 in single
source supply.

Note: Definition of terms, see page 4-19: "Mains supply options".
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DKC**.3-200-7 in "Single source supply":

Powp in kW

300 350 400 450 500
Line input voltage Uy; 3*AC in V

Fig. 4-32:  Allowed DC bus continuous power for Single source supply
DKC**.3-200-7

DKC**.3-200-7 in "Group supply without DC bus
connection":

No increase in the allowed continuous power!

See page 4-23: "Arranging the Group supply without DC bus connection”

DKC**.3-200-7 in "Group supply with DC bus
connection":

See "DKC**.3-200-7 in "Central supply":"

DKC**.3-200-7 in "Central supply":

Further DKC**.3-***-7 devices on the common DC-bus increase the sum
of the available continuous power. The increase can be seen in the
diagram "DKC**.3-***-7 in Single source supply" of each particular device.

The sum of the allowed DC bus continuous power is limited to the

performance specifications of the DKC**.3-200-7 with CZM 01.3 in single
source supply.

Note: Definition of terms, see page 4-19: "Mains supply options".
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Allowed DC bus continuous power with CZMO01.3 auxiliary components

Note: The allowed DC bus continuous power of the drive controllers
is increased by adding components.

¢ (CZMO01.3 reduces the load of the DC bus capacitor in drive controllers.

DKC**.3-040-7 with CZMO01.3 in "Single source supply":
No increase in the allowed continuous power!

DKC**.3-040-7 with CZMO01.3 in "Group supply without
DC bus connection":
No increase in the allowed continuous power!

See page 4-23: "Arranging the Group supply without DC bus connection”

DKC**.3-040-7 with CZMO01.3 in "Group supply with DC
bus connection":
No increase in the allowed continuous power!

DKC**.3-040-7 with CZMO01.3 in "Central supply":
DKC**.3-040-7 as supply in ,central supply” not allowed!

Note: Definition of terms, see page 4-19: "Mains supply options".
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DKC**.3-100-7 with CZMO01.3 in "Single source supply":

14,00
12,00 -
10,00 -
=
X 8,00 -
£
[=]
= 6,00
o
4,00
2,00 A
0,00
200 250 300 350 400 450 500
Line input voltage Uy, 3*ACin V
Fig. 4-33:  Allowed DC bus continuous power for Single source supply
DKC**.3-100-7 with CZM01.3
DKC**.3-100-7 with CZMO01.3 in "Group supply without
DC bus connection":
No increase in the allowed continuous power!
See page 4-23: "Arranging the Group supply without DC bus connection”
DKC**.3-100-7 with CZMO01.3 in "Group supply with DC
bus connection":
See "DKC**.3-100-7 with CZM01.3 in "Central supply":"
DKC**.3-100-7 with CZMO01.3 in "Central supply":
Further DKC**.3-***-7 devices on the common DC-bus increase the sum
of the available continuous power. The increase can be seen in the
diagram "DKC**.3-***-7 in Single source supply" of each particular device.
The sum of the allowed DC bus continuous power is limited to the
performance specifications of the DKC**.3-100-7 with CZM 01.3 in Single
source supply.
Note: Definition of terms, see page 4-19: "Mains supply options".
Rexroth
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DKC**.3-200-7 with CZMO01.3 in "Single source supply":

w
(=]

N
6]
,

N
o
|

-
[¢)]
,

PZWD in kW

—
o
|

200 250 300 350 400 450 500
Line input voltageUy; 3*AC in V

Fig. 4-34:  Allowed DC bus continuous power for Single source supply
DKC**.3-200-7 with CZM01.3

DKC**.3-200-7 with CZMO01.3 in "Group supply without
DC bus connection":

No increase in the allowed continuous power!

See page 4-23: "Arranging the Group supply without DC bus connection”

DKC**.3-200-7 with CZMO01.3 in "Group supply with DC
bus connection":

See "DKC**.3-200-7 with CZM01.3 in "Central supply":"

DKC**.3-200-7 with CZMO01.3 in "Central supply":

Further DKC**.3-***-7 devices on the common DC-bus increase the sum
of the available continuous power. The increase can be seen in the
diagram "DKC**.3-***-7 in Single source supply" of each particular device.

The sum of the allowed DC bus continuous power is limited to the

performance specifications of the DKC**.3-200-7 with CZM 01.3 in Single
source supply.

Note: Definition of terms, see page 4-19: "Mains supply options".

Rexroth
DOK-ECODR3-DKC**.3****-PR05-EN-P ® /ndramat



4-34 ECODRIVE03 DKC**.040, DKC**.100, DKC**.200 ECODRIVEO03 Drive Controllers

Allowed DC bus continuous power with CZM01.3 and GLD12 smoothing
choke

Note: The allowed DC bus continuous power of a DKC is increased
by adding components.

e (CZMO01.3 reduces the load on the DC bus capacitor in
DKCs.

e GLD 12 improves form factor of the connected load and
thus the DC bus capacitor load in DKCs (possible with
DKC**.3-200-7).
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DKC**.3-200-7 with CZMO01.3 and filter choke GLD12 in
"Single source supply":

PZWD in kW

Line input voltage Uy; 3*ACin V

Fig. 4-35:  Allowed DC bus continuous power for single source supply
DKC**.3-200-7 with CZM01.3 and filter choke GLD12

DKC**.3-200-7 with CZM01.3 and filter choke GLD12 in
"Group supply without DC bus connection":
No increase in the allowed continuous power!

See page 4-23: "Arranging the Group supply without DC bus connection”

DKC**.3-200-7 with CZMO01.3 and filter choke GLD12 in
"Group supply with DC bus connection":

See "DKC**.3-200-7 with CZMO01.3 and filter choke GLD12 in "Central
supply":"

DKC**.3-200-7 with CZMO01.3 and filter choke GLD12 in
“Central supply":

Further DKC**.3-***-7 devices on the common DC-bus increase the sum
of the available continuous power. The increase can be seen in the
diagram "DKC**.3-***-7 in Single source supply" of each particular device.
The sum of the allowed DC bus continuous power is limited to the

performance specifications of the DKC**.3-200-7 with CZM 01.3and filter
choke GLD12 in Single source supply.

Note: Definition of terms, see page 4-19: "Mains supply options".
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Allowed DC bus continuous power with single-phase mains connection

The operation of a single-phase mains supply reduces the allowed DC
bus continuous power as per the following diagram.

Note: The single-phase mains connection is only permitted with
single source supply!

With single-phase operation peak power in the DC bus is the
same as continuous power.

Allowed DC bus continuous power in single-phase mode
at supply networks with a frequency of 50 Hz

DKC**.3-040-7, DKC**.3-100-7

600 ‘ ‘
| |
- 1 .-
7 | | —_-
500 - d ! -
7 | . -— |
| . |
| — |
400 +--—-/ - Fer============ P el S lm-—------g----
— - 4‘— [ :
> - | |
"2 300 /- L Fe=============si=========== F===ms========
z | |
: | |
| |
200 - l 1
1 1
| |
100 +-----—-F--—-— - - ———— : 7777777777777777777777777777 : 77777777777777
| |
1 1
| |
0 T } T T } T
0 1500 2000 2500 3000 3500 4000 4500 5000
Pzwp [W]
—— DKC**.3-040-7, 50 Hz with / without CZM
— ———:  DKC**.3-100-7, 50 Hz without CZM
————— :  DKC**.3-100-7, 50 Hz without CZM
Fig. 4-36: Allowed DC bus continuous power in single-phase mode with 50 Hz
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DKC**.3-200-7

600

500

DOK-ECODR3-DKC**.3****-PR05-EN-P

400
=
« 300
=z
=}
200
100
0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Pzwp [W]
DKC**.3-200-7, 50 Hz without CZM
—e—— DKC**.3-200-7, 50 Hz with CZM
Fig. 4-37:  Allowed DC bus continuous power in single-phase mode with 50 Hz
Allowed DC bus continuous power in single-phase mode
with networks with a frequency of 60 Hz
DKC**.3-040-7, DKC**.3-100-7
600
500
400
>
« 300
4
=)
200
100
0
0 1000 2000 3000 4000 5000 6000
Pzwp [W]
DKC**.3-040-7, 60 Hz with / without CZM
—_— DKC**.3-100-7, 60 Hz without CZM
————— DKC**.3-100-7, 60 Hz without CZM
Fig. 4-38: DC bus continuous power in single-phase mode with 60 Hz
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DKC**.3-200-7

600

500

400
>,
= 300
=z
=)
200
100
0
0 2000 4000 6000 8000 10000 12000
Pzwp [W]
——  DKC**.3-200-7, 60 Hz without CZM
————  DKC**.3-200-7, 60 Hz with CZM
Fig. 4-39: DC bus continuous power in single-phase mode with 60 Hz
Note: Do not operate DKC**.3-200-7s with single-phase mains with
smoothing choke !
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CE label, C-UL listing, Tests

CE label:

CEf1.th7
Fig. 4-40: CE label
C-UL listing: e Per UL508 C under file no. E134201.
oL
ASL
ULf2.fh7
Fig. 4-41:  C-UL listing
DKC**.3-040-7s and DKC**.3-100-7s are C-UL listed.
Tests: High-voltage test according to Routine test with DC2100 V 1s
EN50178
Insulation test according to EN50178 | Routine test with DC500 V 1s
Separation between the electrical safe separation according to
circuits of the control and high EN50178
voltage power
Clearances and creepage distances according to EN50178

Fig. 4-42: Tests
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4.2 Electrical connections - independent of the drive
controller type

A look at the drive controller and connector designations

Front view

X4:
encoder 1

X8: t ‘ D ‘ [
encoder 2 le)

XS2:

cable clamp —
shield connections

oGm0

o

§i3§ §i§l§ — zi(iz:ital and analog §3§
@=lo |aslo . I ==
[Era == e in-/ outputs g:cgg
@0 @alo Gal0
=9 =)0 X1: Ehle
c=lo_SI8 Gl
aelo) =10 control voltage supply ~— ————| —
gé gé and control signals ESie
- 6519 |a=[o @=[0
z| © X2:
8% | (@) RS232/
Sg [ RS485
< = []|es
mE (3 . .
== device-typical
SN _+— interface |
(T[] X7 B
Mm-Sl | ———+—— programming module ———
@1 g (firmware, parameter)
s3 2| 8 H1 - diagnosis indicator
S S1 - fault clearance button ololm
S2, S3 - adress switch —
2 o8 5218 X6: Al © 0 (@elo
‘%25 as motor temperature momtorm e g5

holding brake

— X5 I
DC bus connection

mains connection

L| [ motor connection o D | @
o 4
XE2 XE1 XE1: protective conductor @xe1® | @
connection (motor) ®xe2
XE2: protective conductor

connection (mains)

XS1:

cable clamp

shield connections
- complete shield motor cable
- holding brake

- motor temp. monitoring

motor cable

DKC**.3-100-7-FW line input DKC**.3-040-7-FW

FA5026f1.fh7

Fig. 4-43:  Front view DKC**.3-040-7-FW and DKC**.3-100-7-FW with
Connectors
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Barcode
B

|
— |

L
H1 -8
QC= |8
S3 82
m
0
©X6
CReomeze)
cxcficzel
cacfliesie
caclsze
L+©®)

N®) X5

—

@ @

A
©)

T
N

A

© ©r

@

X12:
optional choke
connection points

5

L

53

®

DKC**.3-200-7-FW

X4
encoder 1

X8:
encoder 2

XS2:
cable clamp
shield connections

X3:
digital and analog
in-/ outputs

X1:
control voltage supply
and control signals

X2:
RS232/
RS485

device-typical

interface

X7:

programming module
(firmware, parameter)

H1 - diagnosis indicator
S1 - fault clearance button
S2, S3 - adress switch

X6:

motor temperature monitoring
holding brake

X5:

DC bus connection

mains connection

motor connection

XE1: protective conductor
connection (motor)

XE2: protective conductor
connection (mains)

XS1:

cable clamp

shield connections

- complete shield motor cable
- holding brake

- motor temp. monitoring

motor cable

line input

FA5082f1.th7

Fig. 4-44:

Front view DKC**.3-200-7-FW with connectors
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Connections on top of the drive controller

DKC**.3-040-7-FW

ol | ¢ Al
s
?E
=] / — U
X9: X10: X11: XS3:
incremental encoder/ expansion interface for cable clamp
SSl-emulation interface ZKS control bracket

shield connection

w ) m ‘ |
=05 x / <
& | [92]
A O%QOOOHOOO 0000000J] w
i S5 vEZ it 168 L850 Ec 0
JUUVUUIUUUUUUUJUJUUJ]
L ZIIIIIIHLEELHQQWELAWE\IPLZ\uﬂm
Ei %g 0O0l000000000
= GUGEs (Nsss|BlUsnednd o
* %
DKC**.3-100-7-FW Fa5025f1.fh7

Fig. 4-45:  Connections on top of unit for DKC**.3-040-7-FW and
DKC**.3-100-7-FW

Rexroth
® Indramat

DOK-ECODR3-DKC**.3****-PR05-EN-P



ECODRIVEO3 Drive Controllers ECODRIVE03 DKC**.040, DKC**.100, DKC**.200 4-43

DKC**.3-200-7-FW
‘ = BFEEEEEEE0D8EE88E8880
172 ] ) 7 O 5 /[ 0| 2 N ' ) 9 QD)
1) ] O 4 ) [ 9 48 1 [0 [ 1] o 2| N0 W B [ )
AT T T4
any a
00 u
C =
AH NG i
UUUULNSERRA088a0LL
,l, ° A [ BARCODE | . QQQQ[;l |
O Q) 88880
\T )O8e8MM
SEEEE5EE88388 SEEEE
= OoO0OSn0O000 IbOO0
8 OOaesd O . DO0O
° s o=ty |0D000
= 0000
. [rredeooeteototdd 00000
@lauass tlosv|avaavoaunal &jDDD
— 2U0 688 (Ll[s Sy LA SIWNBAUNA @%%%
X9: X10: X11: XS3:
incremental encoder/ expansion interface for cable clamp bracket
SSl-emulation interface ZKS control Shield connection
Fa5089f1.th7

Fig. 4-46: Connections on top of unit for DKC**.3-200-7-FW
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Independent of the drive controller type — total connecting diagram

XS*:  shield connection
r | | XE*: protective conductor
| X1 X4 | connection
connection for ri >_(|—C24v XS3 " n.c - 1 X clamp pin
—_ +! —— .C. —— . .
control voltage { :23 SC=b—i OV (83)  G1iSin+ _%l_ designation
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C _ -1
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5" i(E C'e";’ error - G2EnDatCli+ —)1-—
ready () G2_5V ——)—I—
9 |
- —+= ov = 13
_dlglt?l an(cj' an?lo? _1-%7_' 6 G2EnDath§} —l-)m—l
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—S (= oV [ BR- 1_§L'_ } holding brake
—.%)(—L— Ubpower supply ——————————¢— Us |——-5'—|
—'— Bborive T .
6 ;E-r_ BbD ove .3 6 } voltage connection for brake
— Dpower supply————————8— ﬂ)(—7'— i
—+—52C ov ) voltage connection for brake
— 85— . — OVs LS )(_'_8 to additional DKCs
interface for [ - 3_(1'|’_ X5 -
ZKS control 10504 4 ov — |
11 . :
—15G ZKS2 (%) L+ )
:i )(E oV L g } DC bus connection
——C Ubpower supply Al Jo—
14 i .
—|?>(-|>— Bborive A2 —ro—} motor connection
—2C Bbopower suppl A3 —O0——
(*) not present at 50— ov v do—
the 40A device o — L2 —fe—} mains connection
_'__1_8 e G S L3 —e—l
protective coductor XS1 X12 |

optional choke connection points
for DKC**.3-200-7

supplied bridged

connection (motor) g XE1

protective coductor &
connection (mains)
>=10 mm?

1) designation from the first ECODRIVE generation

AP5026F1.FH5

Fig. 4-47:  Total connection diagram for DKC**.3
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X1, Connections for Control voltage

Technical description of connector

lllustration: =10 @O
aclo] aolo
a»lO] aMo
a*[ol a*ld

Ap5264f1.FH7

Fig. 4-48: Connector X1

Design: Type No. of pins

Design

Spring contact 2x4

Bushing on connector

Fig. 4-49: Design

Connection cross section:

Cross section Cross section Cross section
single wire multi core wire in AWG
[mm2] [mm?2] Gauge no.:
0,2-2,5 1,5-2,5 16-12

Fig. 4-50: Connection cross section

24V control voltage supply (+24V and 0V)

Connection device-external | device-internal
+24V and 0V:
connection for control voltage { D( +24V
1—?—
connection for control voltage to additional DKCs { DC:: 24V
—[—x-—
H AP5121F1.FH7
Fig. 4-51:  Connections for control voltage
X1 X1 to additional
N~ o o e devices
ae aolo——»
v | @0 @vo ae0 @vo
a*lo a«ld a~ld @a~lo
Ap5139f1.th7

Fig. 4-52: Looping through control voltage

Example for application: see page 16-6.

Connection loads | Voltage at X1/1 against X1/2:
+24V and 0V:

Current or power consumption X1/1:

See page 4-13

“"Control voltage connection for

DKC"

Reverse voltage protection:

Via allowed voltage range
using internal protection

diodes

Max. allowed current load when looping
through the control voltage via X1.1/2 to
X1.5/6:

DC10A

Technical data for control voltage supply: see page 4-13 Control voltage

connection for DKC.

DOK-ECODR3-DKC**.3****-PR05-EN-P
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Note: Strong mechanical influence on the test tap of the terminals
can increase the transition resistance and destroy the
terminals.

Note: The input 0 V is connected directly to the device potential. The

utilization of an insulation monitoring for +24 V and 0 V against
device is therefore not possible!

wire | wire cross section: min. 1 mm2

+24V and 0V: for looping through: min. 2,5 mm?2
wire routing: parallel if possible

Max. allowed inductance between 24V 100 pH

source and X1: (equals about 2 x 75 m)

Note: If the cross sections of the lines for looping through the control

voltage are too small, the terminals can be damaged.

Note:

e Exceeding allowed control voltage generates error message "+24 volt
error". (=> See also firmware functional description.)

e Control voltage failure causes the running motor to coast torque-free
(without brake).
See page 11-5: "Control Circuits with internal DC bus dynamic brake
(ZKS)"

Dangerous movements due to unbraked
coasting of motor with control voltage failure!

= Personnel should not remain within the area of the
DANGER machine with moving parts. Possible preventive
steps against unauthorized access are:
— protective fencing
— bars
— covers
— light barriers

= The fences must be able to withstand the maximum
possible force that the machine can generate.

Rexroth
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Drive halt (AH) and Drive enable (RF)

Note:
¢ Inputs work with inactive bus communication.

¢ Inputs don’t work with active bus communication (SERCOS interface,
Profibus-DP, ...).

Connection device-external device-internal
AH and RF: | x4
—!_; >>E
drive halt ;!zx-l»— AR
drive enable  —(=— RF
.5_| |
j—. 6=C
j:7 =S
TRas
: AP5270F1.FH7
Fig. 4-53: Connections for drive halt and drive enable
Input circuit
AH and RF: . R R3
n - | |
R2 T C1
Ap5183f1.th7
Schematics
R1: 10k
R2: 3k3
R3: 10k
C1: no data
Fig. 4-54: Input circuit
Inputs Input voltage: min. max.
AHandRF: | 0, 16V 30V
Low -05V 3V
Input resistance 13.3 kOhm + 5%
Reaction time See firmware functional description

Fig. 4-55:  Inputs

AH: The drive halt function is used to bring an axis to standstill with defined
acceleration and jerk (see firmware functional description).

RF: The input drive enable (RF) activates the drive with a 0-1 edge.

Note: If the inputs are controlled by a power supply other than the
DC24 volt supply of the drive controller, then the reference
lead of the other power supply must be connected to X1.2
oV).

Rexroth
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Connection
Bb:

Loadability of the connection
Bb:

Switching states
Bb:

Ready to operate contact Bb

device-external device-internal
| xi
i
X
s
Tt
|:_5_| |

6
17X
ready for operation {_'[_;_§t SE :|

AP5122F1.FH7
Fig. 4-56: Connections for ready to operate contact
max. Switching voltage: DC 40V
max. Switching current: DC1A
max. continuous current: DC1A
Minimum contact load: 10 mA
Guaranteed number of switching operations 250,000

at max. time constant of load < 50 ms:

The Bb contacts opens:
o if control voltage for DKC is not applied

o if 24 volts not present at the emergency stop input when the E-stop
function is activated (depends on parameterization, see function

description).

e With an error in the drive (depends on parameterization, see firmware

functional description: "Power off on error").

How to use the contact, see page 11-2 "Control Circuits for the Mains

Connection"
Damage possible if Bb contact not connected!
The ready to operate contact Bb acknowledges the drive
is ready for mains voltage.
WARNING = Integrate Bb contact as per "Control Circuits for the

Mains Connection".

= The evaluation of the Bb contact by a PLC may not
cause any operating delay of more than 10 ms.

Rexroth
® Indramat
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X2, Serial Interface

Note: Serial

interfaces are generally used for

programming,

parameterization and diagnoses upon commissioning and
during service. It can be operated either as RS232 or RS485.

Technical description of connector

lllustration:
Ap5265f1.FH7
Fig. 4-57: Connector X2
Design: Type No. of pins Design
D-SUB 15 Bushings on unit
Fig. 4-58: Design
Connection cross section: Cross section Cross section Cross section
single wire multi core wire in AWG
[mm2] [mm?2] gauge no.:
-- 0.25-0.5 --
Fig. 4-59: Connection cross section
Short circuit protection RS232 pin 2,3
against each other present
against 0 V present
RS485 pin 4,5
against each other present
against0 V present
Fig. 4-60: Short circuit protection
Rexroth

DOK-ECODR3-DKC**.3****-PR05-EN-P

® Indramat



4-50 ECODRIVE03 DKC**.040, DKC**.100, DKC**.200

ECODRIVEO03 Drive Controllers

Connection
RS232:

RS232 interface

The RS232 interface is used for programming, parameterization and
diagnoses at start up and service.

It makes possible:

e a participant number of maximum 1

e atransmission length of up to 15 m

e transmission rates of 9600/19200 baud

Using an RS232 interface only one drive at a time can be parametrized
with the DriveTop start up program.

I max. 15 m |
D T — e
| IKB0005 |
e .
PO A e ™0
' I 1 | | |
TXD_JI->5| vy T, O RxD
GND—=3~~ — - ol =D RS4gs
DTR —=)—| L | S 5 Rsass
_I_ 6 |, | \7 7' 7
oo S e
iiiii S RTS —pm 7| I
CTS —=)® | -5
g > |
PC with 9-pin P S .
-
D-SUB connector ! I
I I
I max. 15 m |
| |
;_ - N (\‘ | _ _i I(i
2 ~ ! ~ 2
PO T T
! [ | | '
RXD_‘I->7 | AR . Or- RxD
GND—p=)"—— — = 'y 'y | —=Dl- RS485+
DTR —stem 20 | [ | 5__>I_ RS485
—Le I 4
DSR— o =1 ov
RTS —my* | o
PC with 25-pin CTS —dem)3 | | - _I: 1) 97
] |
D-SUB connector rH T QT |
| |
AP5063F1.FH7

1) Connect the metallic connector case with the device potential using the
fastening screws of the connector
Fig. 4-61: Connecting a PC to the RS232 interface on a DKC

See page 13-4: "Additional Accessories".

Rexroth
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Installation notes for RS485 —
cables

RS485 interface

The RS485 interface is used for programming, parameterization and
diagnoses at start up and service.

It makes possible:

o the implementation of a serial bus with up to 31 participants connected
via a two-wire cable (half duplex mode)

e Atransmission length of up to 500 m
¢ Transmission rates of 9600/19200 baud
e The use of a centrally PC supported visualization unit

Using an RS485 enables the commissioning of several DKCs with
DriveTop without changing the interface cables is possible.

The following options for working with RS485 are available
o RS232/RS485 converter between PC and drives
e RS485 plug-in card in PC

Please contact your PC supplier to help find solutions.

Note: Details are listed in "Electromagnetic compatibility (EMC) and
control systems", doc. Type DOK-GENERL-EMV********-PRxx.

DOK-ECODR3-DKC**.3****-PR05-EN-P
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Connection for RS485 interface:

1. DKC 2. DKC
X2 INS0619 X2 INS0619
! I xt, |
RS485+ — (et o RS485+ —
RS485- — (== e RS485- —
ovH—=C s ¥ ov+—=
+5V —(I— 2 +5V —(I-
2), ; 2,
OV (o J OV — (i
i p i L
to further <
devices < N ]
INK0572 RS232/RS485 converter T 11
or PC plug- in card 1
40V AB
RS 485

5

—  Ap5316f1.th7

1): Connect outer screen to device potential on PC side and converter side
(strain relief of metallic connector case)
2) Connect the metallic connector case with the device potential using the
fastening screws of the connector
3) If the drive controller is fitted as the last participant of a RS485 bus,
activate the bus termination. => Shift switch to "I".
Fig. 4-62: Connection example of RS485 interface

= See also the firmware functional description: "Serial Communications"

Rexroth
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X3, Digital and analog I/Os

Technical description of connector

lllustration: =0 Qa0
ac O =[O
a« 0] GO
a*o] dx|O
ar |0 a=[Q
a0 [TaxlO
N0 D=0
axlo] axllo
Aell0 [T=[O
Ap5263f1.FH7
Fig. 4-63: Connector X3
Design: Type No. of pins Design
Spring contact 2x9 Bushing on connector
Fig. 4-64: Design
Connection cross section: Cross section Cross section Cross section
single wire multi core wire in AWG
[mm?] [mm?] Gauge no.:
0,2-2,5 0.2-1.5 24-16
Fig. 4-65: Connection cross section

Digital Inputs (Ref, Limit+, Limit-, Cam1/ MessT1, Cam2/
MessT2, E-Stop and clear error)

Connection
Digital inputs:

homing switch

positive limit switch

) _I X3
;Xgef

negative limit switch

3 >(-|'— Limit+

probe input 1/ cam shaft 1

>(=— Limit-
4 5(=— Cam1 / MessT1

probe input 2 / cam shaft 2

2 (=— Cam2 / MessT2

E-Stop

clear error

0000000

8 E-Stop

X
DCI clear error
>(=t—

7
8

OV &

! AP5313F1.FH7

Fig. 4-66: Digital inputs

DOK-ECODR3-DKC**.3****-PR05-EN-P
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Input circuit
Digital inputs:

Inputs
Digital inputs:

Homing switch:

Limit+, Limit-:

Probes:

Cams:

E-Stop:

Clear error:

R1 R3
(Y 1
n - | |
R2 T C1
Ap5183f1.fh7
Schematics
R1: 10k
R2: 3k3
R3: 10k
C1: no data
Fig. 4-67: Input circuit
Input voltage: min. max.
High 16V 30V
Low -05V 3V

Input resistance 13,3 kOhm + 5%

see firmware functional description

Reaction time
Fig. 4-68: Inputs

Note: If the inputs are controlled by a power supply other than the
DC24 volt supply of the DKC, then the reference lead of the

other power supply must be connected to X3.18 (0 V).

The positive edge of the homing switch is always evaluated.

End switches can be N/C or N/O depending on how the drive is
parametrized. See firmware functional description.

Position and time measurements are read using two binary input signals.

Switching-signal dependent continuous block switching makes transition
to the next block possible with the use of an external switching signal.

Note: If the functions probe and following block mode are
simultaneously activated, then both functions evaluate the

inputs independently of each other.

At delivery, the E-stop function is deactivated depending on what has
been parametrized. See firmware functional description.

With a positive edge at the input "clear error", all errors (up to four) are
cleared. With the actuation of the S1 button (firmware module) only the
error in the display is cleared and any other errors present are then
shown.

Note: The errors entered in the back-up memory are not cleared with

the "clear error" input.

Rexroth
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Digital outputs (ready, warning and U,-message)

Connection |
Digital outputs: I

o Ready message : 8 >C'|'— Ready
_l__ T_

o Warning message 1 10 .
o Up-message MK X warning

oV o

ext

1 AP5277F1.FH7

Fig. 4-69: Control outputs

Output circuit connection
Digital outputs: J\:' |_
Qn D — .
Iout l’j |_
R1 C1
o Ap5184f1.th7
Schematics
R1: 20k

C1: no data
Fig. 4-70:  Output circuit

OUtPU_t c_:onnections Output voltage: min. max.
Digital outputs: |}, 16V Uex (at X1.1-1V)
Low -05V 1.5V
Output current lout 80 mA
Rise and drop time about < 600 ns
Overload protection - short circuit protection;
at lout > 300 mA the outputs switch off
- thermal shutdown

Fig. 4-71:  Outputs

Rexroth
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Warnings:

Ready:

Up-message:

Resulting load resistance R:

Resulting DC bus capacitance C:

Depending on operating mode and parameter programming a number of
monitoring functions are conducted. If a condition is detected that still
allows for correct operations but would eventually lead to an error, then
the warning is set to high.

= See also firmware functional description.

If the unit is ready for the drive enable, then the output ready is set to
high.

The output is set to low
e with a pending error

e with DC bus voltage < (0.75 x threshold value of applied mains
voltage)

e with lacking control voltage
= See also functional firmware description: "Ready".

Once the minimum voltage in the power DC bus is reached, then the
controller is ready to output power and the Up output is set to high. Signal
Up-message has a special meaning for "central supply" whereby it
supplies input Up power supply-

See page 4-88: "UD power supply".
Delay time t4 from applying mains voltage to the setting of the Up signal is
¢ single phase mains connection:

td = 2 * Rsoftstart * 1.2 * Czw * 3 + 50ms

tq delay time
Rsoistart  take value from "technical data" list
Czw: sum of DC bus capacitors

Fig. 4-72: Delay time for single phase mode

See page 4-36: "Allowed DC bus continuous power with single-phase
mains connection".

o three-phase main connection:

td = Rsoftstart * 1.2 * Czw * 3 + 50ms

Fig. 4-73: Delay time for three-phase mode

This resistance of all mains voltages connected to DKC at one DC bus

1 1 1 1

R Rsoftstart1  Rsoftstart2 Rsoftstartn

Fig. 4-74: Load resistance

The resulting DC bus capacitance of all units on one DC bus

C = Czw, bkc1 + Czw, bke2 + ... + Czw, bken + Czw, czm

Fig. 4-75: DC bus capacitance

Rexroth
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Connection
Analog inputs:

Input circuit
Analog inputs:

Inputs
Analog inputs:

Analog inputs 1 and 2

( analog E1+

1 analog E1-

analog inputs {

000O0

(=+— analog E2+

DCI analog E2-

AP5314F1.FH7

Fig. 4-76: Analog inputs
C1
il
R3
t—T1+—
R1
E+ © -
=
E- o ' +
A2 1
R4 02I
AP5296F1.FH7
Schematics
R1: 20k
R2: 20k
R3: 20k
R4: 20k
C1: no data
C2: no data

Fig..4-77: Input circuit

Input voltage range
between E+ and E-:
between E+ and 0 V:
between E- and 0 V:

+10V
+10V
+10V

Working range

max.
+15V
+15V
+15V

Input current

no data

Input resistance for
differential signal

40 kOhm = 5%

AD converter 12 Bit
Resolution per bit 4,88 mV
Limit frequency 800 Hz

Probe

See function description

Fig. 4-78: Inputs

DOK-ECODR3-DKC**.3****-PR05-EN-P

Rexroth
® Indramat




4-58 ECODRIVE03 DKC**.040, DKC**.100, DKC**.200 ECODRIVEO03 Drive Controllers

Analog inputs:

Connection
Analog outputs:

Outputs
Analog outputs:

Analog outputs:

The analog differential inputs 1 and 2 can be parametrized as needed and
can be used, for example, as an analog speed command value inputs,
override inputs or for analog torque reduction.

= See Function Description also: "Analog inputs".

Analog outputs 1 and 2

for example: oscilloscope . 1_>CI-|'—/

Lo
CH1 CH2 2
o J6 o ! SDC

16 (= anallog ﬁ\%
1 >(=— analog
Ry

! AP5279F1.FH7

Fig. 4-79:  Connection example of outputs A1 and A2

Risk of damage!
= Allowed maximum cable length at X3.16 and X3.17:

3m.
CAUTION
Qutput voltage min. max.
between A1 and 0 V: -10V +10V
between A2 and 0 V: -10V +10V
output current max. 2 mA
output resistance 150R
DA converter 8 Bit
Resolution per bit 78 mV
short-circuit and overload not present
protection
Probe See firmware functional description

Fig. 4-80: Outputs

Analog outputs 1 and 2 can be freely parameterized and used for
diagnostics or implementation of master/slave mode.

= See also firmware functional description: "Analog outputs”

Rexroth
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X4, Encoder 1

Technical description of connector

lllustration:
Ap5265f1.FH7
Fig. 4-81: Connector X4
Design: Type No. of pins Design
D-SUB 15 bushing on unit
Fig. 4-82:  Design
Connection cross section: Cross section Cross section Cross section
single wire multi core wire in AWG
[mm2] [mm?2] gauge no.:
-- 0.25-0.5 -
Fig. 4-83: Connection cross section

Encoder 1
Connectlon device-external I device-internal
Encoder 1:
X4
— -1 1)
Y, n.c.
4250 Gisine (9
— 3. 31 Gi1Cos+ (S4)
gt ov
—'—5—)— n.c.
—+55H ov
—-—;- G1SCLK  (SCL)
encoder 1 _|_9_))_1__ g}g:ﬁAO E;D)O)
O+ GiCos-  (S2)
: 11 >_|_| ov
251 G1_8v/Sin (R1)
B H oV
]f:)‘l' G1Sample (FS)
L15.)— GISDAI  (SDI)
T
1) designation from the first
ECODRIVE generation AP5130F1.FH7
Fig. 4-84: Encoder 1

Shield connection:  Via D-subminiature mounting screws and metal connector housing.

G1SCLK: Clock lead for I12C interface
G1SDAO0, G1SDAI: Data lead for I2C interface

G1Sample:  Control signal for encoder initialization

Rexroth
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G1Sin+ (S3), G1Sin- (S1):

G1Cos+ (S4), G1Cos- (S2):

G1_8V/Sin:

Input circuit G1Sin+ (S3), G1Sin- (S1):

C1
it
R3
R1
E+ © 1 -
——
E- o—{ 1 —+
R2 [j |
R4 02I
AP5296F1.FH7
Schematics
R1: 10k
R2: 10k
R3: 20k
R4: 20k
C1: no data
C2: no data

Fig. 4-85: Input circuit

Features of the differential input circuit G1Sin+ (S3), G1Sin- (S1):

Digital servo Resolver
feedback
max. allowed amplitude (1,0 +0,1) Vss 9,0 Vss
encoder signal
Evaluation 12 Bit 12 Bit
AD converter
Limit frequency 75 kHz -

Input resistance

20k = 5%

Fig. 4-86:

See G1Sin+ (S3), G1Sin- (S1)

Features of the differential input circuit

Features of the encoder output amplifier stage G1_8V/Sin:

Digital servo Resolver
feedback
Output voltage 8 Vpc = 0,2V 18,2 Vss
(sine with 4 kHz)
max. output current DC 250 mA AC 70 mA eff.
min. DC -- 35R

resistance of the load

Fig. 4-87:

Features of the encoder output amplifier stage

Rexroth
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Signal allocation to the actual position value

Signal allocation (X4) signal designation signal form actual position value
(with default setting)
G1SInHS3) o— ]
, > o DSF
G1Sin- (S1) | (sine 1 Vss without increasing
120 Ohm matching resistor,
GICosHS4) o | 1*C-Bus)
> o
G1Cos- (S2) o—__ |
G1SnHS3) o—;
\,/ G1Sin- (S1) o~ |
Resolver increasing
G1Cos+HH) o~ |
> o
G1Cos- (S2) o—__|
amplitude-modulated signal

Fig. 4-88: Signal allocation to the actual position value

Note:

default setting:

=> see firmware functional description: "Motor Encoder"
(Encoder 1).

Connecting the Measuring System

See page 1-4: "An Overview of Measuring Systems Supported".
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X5, DC bus, Motor and Mains Connections

lllustration:

Design:

Tightening torque:

Connection cross section:

Connection
DC bus:

Technical description of connector

A
A_
L3 A3

Ap5267f1.FH7
Fig. 4-89: Connector X5
Type No. of pins Design
connection block 2/3/3 screw-in connection for
ring terminals M5

Fig. 4-90: Design
min. tightening torque max. tightening torque
[Nm] [Nm]
25 3.0

Fig. 4-91: Tightening torque

Cross section max. connectable max. Cross section
single wire cross section in AWG
[mm2] [mm?2] gauge no.:
-- 25 --
Fig. 4-92: Connection cross section

DC bus connection

The DC bus connection connects several controllers to each other plus it
connects controllers together with auxiliary components

e Increase allowed DC bus continuous power
e Increase allowed bleeder continuous load
e Allow connections for "Central supply"

device-external | device-internal

| X5
1

DC bus connection {

AP5301F1.FH7

Fig. 4-93: DC bus connection

Rexroth
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Damage possible if DC bus connections L+ and
L- are reversed!
= Make sure polarity is correct.

CAUTION

wire If the DC bus rails supplied do not make a connection possible, then use
DC bus:  short twisted wires to do so.

wire length: max.2x1m

wire cross section: min. 10 mm?2,

not smaller than the cross
section of the mains supply

lead

wire protection With a fuse in the mains
connections

Voltage resistance of individual wires > 750V
to ground (e.g., litz wires - H07)
Rexroth
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Connection
Motor:

Cable
Motor:

Motor connection

device-external | device-internal
| X5
T
—®_
—@-I— A1
motor connection —@1—A2

—O0— A3

—sk
_—G_'_

—_—

AP5302F1.FH7

Fig. 4-94:  Motor connections

Use Rexroth Indramat motor power cables to connect motor and
controller.

Note: For technical data on connections and cross sections, see the
motor project planning manual.

Cable length:
Maximum length equals 75 m:

¢ With two connections between controller and motor
(e.g., plugs at exit of control cabinet and at machine)

¢ Standard cables from Rexroth Indramat
¢ Ambient temperatures of < 40 °C per EN 60 204
e Switch frequency of 4 kHz

Maximum allowed capacitance per unit length at A1, A2, A3:
e with regard to ground: 0.5 nF/m

e cable to cable: 0.5 nF/m

Maximum allowed inductance per unit length an A1, A2, A3:
e 100 nH/m

To maintain EMC values, the motor cable length is limited with a
switching frequency of > 4 kHz. It is largely dependent on the application
and ambient conditions at the installation and machine.

A guide value is listed below:

Cycle frequency drive Max. length for Max. length for
controller class B, EN 55011 | class A, EN 55011
standard setting switching 75 m 75 m

frequency 4 kHz

parameter setting switching 25m 50m

frequency 8 kHz
Fig. 4-95: Guide value for maximum motor cable lengths
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No guarantee!
If third party cables are used, then the guarantee is
forfeited for the entire system.

]
WARNING = Use Rexroth Indramat cables!

Rexroth
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Single-phase mains connection:

Three-phase mains connection:

Mains connections

The mains connector serves as the connection of the drive controller with
the power supply.

device-external device-internal

:xs
LA

AP5370F1.FH7

Fig. 4-96: Single-phase mains connection
device-external | device-internal
| X5
—e'»]—
—@_
— sk
——
L1 —@1— L1
mains connection{ L2 ——of L2
I3 ———— L3
I
AP5303F1.FH7
Fig. 4-97: Three-phase mains connection
Note: Mains connections should not be daisy-chained between the

units (intermediate connectors for the supply source should be
used).

See page 11-1: "Mains Connections"
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X6, Motor temperature monitoring and holding brakes

lllustration:

Design:

Connection cross section:

Technical description of connector

a-=o] 4da«lO

aclo] aolo

a«lo] aio

a*[d a«lo

Ap5264f1.FH7

Fig. 4-98: Connector X6

Type

No. of pins

Design

Spring contact

2x4

Bushing on connector

Fig. 4-99: Design

Cross section Cross section Cross section
single wire multi core wire in AWG
[mm2] [mm2] Gauge no.:
0.2-2.5 1,5-2,5 16-12

Fig. 4-100: Connection cross section

Damages by exchanging the connectors X6.1-4

and X6.5-8!

= Do not exchange connectors X6.1-4 and X6.5-8.
CAUTION = Only use lines with sufficient cross section.

DOK-ECODR3-DKC**.3****-PR05-EN-P
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Motor temperature monitoring (TM+, TM)

Connections TM+ and TM- are used to evaluate the temperature of
connected Rexroth Indramat motors. These are equipped with a
temperature-dependent resistor (either PTC or NTC dependent on the
motor type) to monitor temperature. The connection leads are in the
motor power cable.

Connection device-external | device-internal
monitoring | X6

TM+, TM-: -

motor temperature monitoring { ; S Lo
_'_;( TM-
_,%3(1:
-2
rs
2y 5 -

AP5297F1.FH7

Fig. 4-101: Motor temperature monitoring

Motor temperature evaluation: DKC**.3 MOTOR

A
:

AP5326F1.FH7
Schematics

U: approximately 5 V
R: approximately 2 k

Fig. 4-102: Motor temperature evaluation

Note: Connections TM+ and TM- are only to be used with Rexroth
Indramat motors.

= See also firmware functional description : "Temperature monitoring".
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Holding brake (BR+, BR-)

Dangerous movements! Danger to personnel
from falling or dropping axes!

= The standard equipment motor brake or an external
brake controlled directly by the servo drive are not
sufficient to guarantee the safety of personnel!

= Personnel safety must be acquired with higher-
ranking procedures:
Dangerous areas should be blocked off with fences
or grids.
Secure vertical axes against falling or slipping after
switching off the motor power by, for example:

Mechanically securing the vertical axes
Adding an external brake / clamping mechanism

Balancing and thus compensating for the vertical
axes mass and the gravitational force

These connections control the holding brakes in the connected motors.

For the switching performance, see function description.

To connect external loads note allowed contact loads.

Connection
BR+, BR-:

voltage connection for brake { . 6 DDE—“ ovs

voltage connection for brake o <——
to additional DKCs {

device-external | device-internal

I xe
o
-
2 32& BR+
holding brake{ i 4 X BR-
’_-5___| Us j
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