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D3-DA 3xx/x Introduction

1 Introduction

1.1 Purpose of the document

This document describes the structure of the axis module D3-DA 3xx/x.

Information

This manual is not addressed to end customers! Necessary safety notes for
the end customer have to be taken into the customer manual in the respec-
tive national language by the machine builders and system providers.

1.2 Preconditions
This document contains information for persons with the following skills:

Target group Prerequisite knowledge and abilities
Basic technical training (technical college, engineer training or
corresponding professional experience).
Knowledge about:
e  principles of functional safety,

e relevant standards and safety regulations for the machine/
system, particularly knowledge about validation according

Safety engineer for "Func- to EN ISO 13849-2,
tional Safety" e  special risk potential of the machine/system and the pro-
duction process,

e  specific protective measures to avert machine-specific haz-
ards (based on hazard and risk analysis),

e functioning and application limits of the safety components
(including safety PLC),

e in-depth knowledge of national accident prevention regula-
tions.

Basic technical training (technical college, engineer training or
corresponding professional experience).

Knowledge about:

Project engineer e current valid safety regulations,

e fundamental validation concepts according to EN ISO
13849,

e method of operation of a PLC,

e the application.

Project engineering manual V1.07
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Target group Prerequisite knowledge and abilities

Professional training in electrical engineering (based on indus-
try- standard training guidelines).

Knowledge about:

Electrician e current valid safety regulations,

e  wiring guidelines,

e  circuit diagrams,

e professional installation of electrical connections.

Basic technical training (technical college, engineer training or
corresponding professional experience).

Knowledge about:

Programmer
e current valid safety regulations,
e method of operation of a PLC,
e  programming of an safety PLC.
Basic technical training (technical college, engineer training or
corresponding professional experience).
Knowledge about:
e current valid safety regulations,
Start-up operator e fundamental validation concepts according to EN ISO

13849,
e the method of operation of the machine or system,

e fundamental functions of the application, system analysis
and troubleshooting,

e  setting options on the operating devices.

Basic technical training (technical college, engineer training or
corresponding professional experience).

Knowledge about:

e  Method of operation of a PLC,

Service technician e current valid safety regulations,

e fundamental validation concepts according to EN ISO
13849,

e  method of operation of the machine or system,

e  diagnostic options,

e  systematic fault analysis and remedial action.

1.3 Intended use

The D3-DA 3xx/x is intended for installation in stationary electrical systems
or machines and was developed for controlling of drives.

10 Project engineering manual V1.07
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The D3-DA 3xx/x may only be used for the types of use described in the
technical descriptions and in compliance with described technical general
conditions. The D3-DA 3xx/x may only be used in conjunction with recom-
mended/ approved third-party equipment/installations.

The D3-DA 3xx/x has been developed, manufactured, tested and docu-
mented in accordance with the appropriate directives and standards. There-
fore, the products do not pose any danger to the health of persons or a risk
of damage to other property or equipment under normal circumstances, pro-
vided that the instructions and safety precautions are properly observed.

The intended use also includes the attention of the notes and informations
described in this document.

The D3-DA 3xx/x provides safety functions. For more information see
"Safety functions".

For safety relevant control tasks in combination with axis module D3-DA 3xx/
x it is recommended to use the control module D3-DU 3xx/x in the variant
D3-DU 3x5/x.

Caution

Also take care of the information in the safety manual "Functional safety”
provided by KEBA.

Information

The compliance of EMC directives can only be assumed under attention of
chapter "CE Certification" as well as the information of cahpter "Connection
and wiring", also the cable and additional components are used as speci-
fied in chapter "Connection technology" and the correct dimensioning of the
mains filter is done.

14 Notes on this document

This manual is an integral part of the product. It is to be retained over the en-
tire life cycle of the product and should be forwarded to any subsequent
owners or users of the product. For end user necessary safety information
and information must be integrated in the instruction manual for end users in
the specific national language by the engine builder or the system provider.

This documentation must be legible and available to the specified persons
and must be read and understood from them.

Project engineering manual V1.07 11
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Information

This manual also applies to identically constructed and functionally identical
customer variants of the D3-DA 3xx/Xx.

Because of the fact that customer variants may differ in their appearance
(e.g. with a different front cover) from the KEBA standard variant, the pic-
tured devices used in this manual may differ in their appearance from the
devices used by you.

1.4.1 Content of this document

e Description of the module

e Mounting and installation instructions

e Description of interfaces including EMC directives
e Diagnostics functions

e Maintenance

e Technical data

1.4.2 Not contained in this document

e Programming instruction

e Application diagnosis

e Firmware description

e General functional safety information

e Examples for safety applications

1.5 Documentation for further reading
Depending on the using system solution the following documents are to be
observed:
Doc.No. Name Target group
e  Project engineer
e  Electrician
System manual e  Programmer
e  Start-up operator
e  Service technician
12 Project engineering manual V1.07
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Doc.No. Name Target group
e  Safety engineer for "functional safety"
e  Project engineer
DE: 1008535 KEBA - Functional safety e  Electrician
EN: 1008536 safety manual e  Programmer
e  Start-up operator
e  Service technician
e  Electrician
DE: 1008773 KeDrive Firmware for drive | ®  Programmer
EN: 1008774 control devices e  Start-up operator
e  Service technician
e  Programmer
Onlinehelp DriveManager e  Start-up operator
e  Service technician
e  Project engineer
DE: 1008643 D3-DP 3xx/x Project engi- | ®  Electrician
EN: 1008666 neering manual e  Start-up operator
e  Service technician
Information

This project engineering manual exclusively describes the D3-DA 3xx/X.
You can find information about further components in the respective project
engineering manual.

EtherCAT declaration

EtherCAT.

Project engineering manual V1.07
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2 Safety notes

2.1 Representation

P>

14

At various points in this manual, you will see notes and precautionary warn-
ings regarding possible hazards. The symbols used have the following
meaning:

DANGER!

indicates an imminently hazardous situation, which will result in death or se-
rious bodily injury if the corresponding precautions are not taken.

WARNING!

indicates a potentially hazardous situation, which can result in death or seri-
ous bodily injury if the corresponding precautions are not taken.

CAUTION!

means that if the corresponding safety measures are not taken, a potentially
hazardous situation can occur that may result in slight bodily injury.

Caution

means that damage to property can occur if the corresponding safety mea-
sures are not taken.

ESD

This symbol reminds you of the possible consequences of touching electro-
statically sensitive components.

Safety information

Describes important safety-related requirements or informs about essential
safety-related coherences.

Information

Identifies practical tips and useful information. No information that warns
about potentially dangerous or harmful functions is contained.

Project engineering manual V1.07
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2.2

A

General safety instructions

WARNING!

Safety and operating instructions for drive converters (acc. to: Low
voltage directive 2014/35/EU):

During operation, drive power converters can, in accordance with their
degree of protection, have life, bare, possibly even moving or rotating
parts, as well as hot surfaces.

Inadvertently removing the necessary covering, inappropriate use, incor-
rect installation or operation causes the risk of severe personal injuries,
material damage or even fatal injuries.

Further information can be found in the product documentation. Com-
missioning is not permitted if the product documentation is missing. In
this case you should immediately ask for a new product documentation.

Commissioning is only permitted for persons, who understand the lan-
guage of the enclosed product documentation.

All work concerning transportation, installation and commissioning as
well as repair and maintenance must only be carried out by qualified ex-
pert personnel.

Project engineering manual V1.07 15
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WARNING!

It is absolutely essential that you also observe the safety instructions in
the system manual and the "Functional safety" manual for your automa-
tion system.

The following application areas are expressly excluded for the D3-DA
3xx/x without completing a special evaluation relating to the application
and implementing the necessary measures in the installation relating to
the operating conditions:

e Use in areas where there is a risk of explosion or fire

e Use in the mining sector

e Use in outdoor areas

e Use in wet rooms or rooms with the risk of splashing water

e Use in environments with heavily polluted air

e Use in environments with harmful solutions, steams or radiations
e Use in non-stationary applications

e Usage in environments with constant vibrations

e Direct use on a DC motor

The module is defined as "open type equipment" (UL 508) or as "open
equipment” (EN 61131-2) and must therefore be installed in a control
cabinet.

The D3-DA 3xx/x contains safety-relevant functions (e.g. STO). For
safety-relevant control tasks and personnel security a control of KEBA in
the variant D3-DU 3x5/x with correspondent safety related peripheral de-
vices must be used. Details can be found in the safety manual "Func-
tional safety".

At the developement of the D3-DU 3x0/x the standard EN ISO 13849-1
or other standards for description of the functional safety were not con-
sidered.

WARNING!

Danger of personal injury due to loss of security!

Correct operation and safety of damaged components cannot be guaran-
teed. Damaged products must never be installed or put into operation. De-
fective products must be replaced immediately.

Project engineering manual V1.07
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Caution

Improper use of the assembly or the control system leads to irreparable
damage!

e Turn off the power supply before inserting or removing the module. Oth-
erwise, the module can be destroyed or undefined signal states can lead
to damage of the control system.

e |If there are further power supply units in the system, they must also be
turned off, to ensure that no electrical voltages are present at the inputs
(and possibly the relay outputs) of the safety control.

KEBA shall assume no liability or warranty for consequential losses, which
may arise of:

e Disregard of directives and standards
e lllegal changes
e Improper use

e Disregard of instructions in this document

Information

If information about potentially dangerous incidents of the machine or sys-
tem is obtained in the course of product monitoring obligation, which could
be related to products delivered by KEBA, report these promptly to KEBA.

Furthermore, it is asked to send all safety-oriented products that have failed
due to a defect for purposes of analysis to KEBA, even if they are consid-
ered as non-repairable.

Project engineering manual V1.07
© KEBA
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23 Safety instructions for personal safety

Q WARNING!
Danger of personal injury due to electric shock

e Cut-off control from all power supplies during installation and service. If
the D3-DA 3xx/x is supplied by a D3-DP 3xx/x whose both supply termi-
nals (Line IN and Line IN Aux) must be separated from power (e.g. via
switching a joint main switch mechanism).

o If the D3-DA 3xx/x is supplied by a D3-DP 3xx/x 3 minutes have to be
waited after switching-off due to dangerous residual voltage at the d.c.
link. Afterwards the absence of voltage has to be verified. Only then the
supply rails and the remaining covers may be opened.

e Protective low voltage circuits must always be installed safely insulated
separated from circuits with dangerous voltage.

n WARNING!
Dangerous voltage may be applied to the device, even if the device does
not emit any visual or audible signals/indications!

Q CAUTION!
Protection against magnetic and/or electromagnetic fields during in-
stallation and operation!

Persons fitted with heart pacemakers, metallic implants and hearing aids
etc. must not be allowed access to the following areas:

e Areas where drive systems are installed, repaired and operated.

e Areas where motors are installed, repaired and operated. Motors with
permanent magnets pose a particular hazard.

If it is necessary to access such areas, suitability to do so must be deter-
mined beforehand by a doctor.

24 Safety instructions for device maintenance

Q WARNING!
e |If this device is damaged, the device must be taken out of commission
and repaired or replaced by trained specialized personnel.

e The device must only be opened by trained specialized personnel. They
must only carry out maintenance work that is explicitly permitted by
KEBA (see chapter "Maintenance").

18 Project engineering manual V1.07
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Any other manipulations to the device will result in loss of warranty.

2.5 ESD information

Electronic component are generally put at risk by electro-static discharges
(Electro Static Discharge). An electro-static charge can occur during any ac-
tivity involving movement. ESD can occur with any touch.

Most discharges are so low that they are not noticeable. However, they can

nevertheless put unprotected electronic components at risk or even destroy

them. Therefore, any handling with open electronics is only permissible with

the application of effective ESD protection.

When handling open electronics, please follow the following ESD measures:
e Only touch open electronics if this is absolutely necessary.

e Wear a conductive ESD wristband.

e Use conductive mats.

e Establish a conductive connection between device/system, mat, wrist-
band, and grounding connection.

e Cotton work clothes are preferred over synthetic fiber materials.

e Keep work area free of highly isolating materials (e.g. Styrofoam, plas-
tics, nylon, ...).

e Use ESD protection even for defective modules.

Generally avoid, for modules which are mounted in an enclosure, direct con-
tact with any accessible electronic components, such as non-equipped ter-
minals.

Project engineering manual V1.07 19
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Description of module D3-DA 3xx/x

3 Description of module

The D3-DA 3xx/x is an axis module and is available in different performance
ranges and variants.

3.1 Front view

The following graphic shows the full expansion of each size, depending on
variant less interfaces can be on the module.

e oM s 2.
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CERD C D

Fig. 3-1: Front side D3-DA 3xx/x

... D3-DA 3xx/x size 1 ... D3-DA 3xx/x size 2
... Status-LEDs of axis Bl ... EtherCAT interface
... Digital inputs @ ... Encoder interface
... Digital inputs safety function

3.2 Bottom view

The following graphic shows the full expansion of each size, depending on
variant less interfaces can be on the module.
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b | e

Fig. 3-2: Bottom side D3-DA 3xx/x

... Motor cable 3 ... Motor cable 2
... Motor cable 1 ... Fan
... DIP switch S-ADR

3.3 Type plate

The D3-DA 3xx/x has two type plates, one on the left side of the module and
one on the top side of cover flap.

Type plate on left side of module

M’( I= 13 A 0 A\

Gewerbepark Urfahr
4041 Linz / Austria
g\\KeDrive D3
L -D3-DA 330/A-0301-00

In: 325V -678V DC4,5A

B// Out:  3x (0-480V 3ph 0-400Hz 3,0A)
| —Out2: xxx
EZ 096356 /-00 /AA
Made in GERMANY 7
E/ Multiple rated equipment. See instruction manual

T
12345678

Fig. 3-3: Type plate 1

... Manufacturer and manufacturer ad- ... Product group
dress

... Material name ... Technical data

... Material number/revision number @ ... Serial number

... Country of origin
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Description of module D3-DA 3xx/x

Type plate on cover flap

The type plate on the cover flap is different depending on variant.

Variant with heat sink

D3-DA 330/A-0611-00
092717 -00 /AA  SN: 151700012 05/17

@ : d
c us C €
IND.CONTE

21YA a | | -

|

B BEH B

Fig. 3-4: Type plate 2

... Material name ... Material number/revision number
... cURus marking B ... Serial number

... CE marking of convormity @ ... Data matrics code

... Production date (month/year)

Variant with cold plate

D3-DA 330/B-0301-00

092717 /-00 /AA SN: 151700011 05/17
. ]
1|
M | €
| |

Fig. 3-5: Typenschild 2

... Material name ... Material number/revision number
... cURus marking B ... Serial number
... CE marking of convormity @ ... Data matrics code
... Production date (month/year)
3.4 Overview D3-DA 3xx/x variants
Example: DA3 |1/0// |A-|01|/0 0 - 00
Products and series DA 3
Axis X
Single axis 1
Double axis 2
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Description of module

3.5

3.5.1

Project engineering manual V1.07

Tripple axis

Power supply

DC

Cooling

Cooling element

Cold plate

Continuous current

1.5A

01

32 A

32

Encoder interface

None

Multi encoder interface

Hiperface DSL

Safety functions

None

STO + SBC

Version

without limitation of output frequency

00

maximum output frequency < 600 Hz

20

Classification, number of axis, rated current and size

Axis
module
with ...

Size 1
Rated current |, .«[Al

Rated current |, .«[Al

Size

2

1 axis

1.5A

3A

6A

12A

18 A

24 A

32

2 axis

2x15A |2x3A

2x6A

2x12A

2x16 A

3 axis

3x1,5A 3x3A

3x6A

3x12A

Accessories

Connector set

Caution

Only compatible mating connectors that are approved by KEBA must be

used.

The technical data for the terminals are contained in the technical data sheet

of the manufacturer of the female connectors.

23
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Description of module

D3-DA 3xx/x

24

Connector set Connecto;::et Al Order number KEBA.
D3-XT 230/A Zor control cable X25/A, X26/ 94801
D3-XT 231/A Motor connector X31/x 94503 *)

*) The connector set fits for single axis module. For double axis or tripple

axis the connector set must ordered proportionally.
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D3-DA 3xx/x Displays and operating elements

4 Displays and operating elements

4.1 Status LEDs of the axis

Depending on the design of the axis module (single-axis module, double-
axis module, triple-axis module) up to 3 times 3 LEDs are provided as status
indicators. The LEDs are on the front of the device and are assigned to axis
1 to axis 3 from top to bottom. The significance of the LEDs is the same for
each axis and is as follows:

O ais
@ e
@ run

Fig. 4-6: Status LEDs

LNENIPR) ... Indication of which axis is =& ... Error indication using flash-
accessed via the display on ing code
the control module assembly

&8N ... Ready / power stage active

4.2 EtherCAT LEDs (RJ45)

At the EtherCAT connectors are the following LEDs.

=
25
5
[==]
T
Fig. 4-7: EtherCAT connections (X40A / X40B)
... Link/Acitivty LED ...RUN LED
g ..ERRLED
Link/Activity LED
Indication Meaning
Dark No connection
Green flashing Transmission of data
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D3-DA 3xx/x

26

Indication Meaning
Green EtherCAT connection established (100 MBit/s, Full Duplex)
RUN LED

Indication Meaning
Dark No voltage supply or indication of the EtherCAT operating

state INIT

Green flashing (slow)

Indication of the EtherCAT operating state PRE-OPERA-
TIONAL

Green flashing

Indication of the EtherCAT operating state SAFE-OPERA-
TIONAL

Green flashing (fast)

Indication of the EtherCAT operating state BOOTSTRAP

Green Indication of the EtherCAT operating state OPERATIONAL
ERR LED
Indication Meaning
Dark No EtherCAT error
Indication of an EtherCAT error according to "ETG.1300
Red flashing EtherCAT Indicator and Labeling Specification" (Table

"ERR Indicator States")
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D3-DA 3xx/x Mounting and installation instructions

5 Mounting and installation instructions

During the installation it is imperative to avoid
e Drill chippings, screws or foreign bodies dropping into the device
e Moisture entering the device

g WARNING!
Dangerous voltage may be applied to the device, even if the device does
not emit any visual or audible signals/indications!

g WARNING!
Electric drives are dangerous:

e Dangerously high voltages = 50 V (capacitor charge) may still be present
up to 3 minutes after the power is cut. Before mounting installation and
service check that electrical power is not present at electric circuits!

e Pay attention to warning sign on the device (see front of device).

Information

For installing the axis module within a system, also note the project manu-
als of the control module and the supply module.

Control cabinet

The module is designed only for installation in an stationary control cabinet.
The control cabinet must be conform with IP code IP44. By usage of safety
functions of the axis module or of D3-DU 3x5/x the control cabinet must be
conform with protection class IP54 or higher according to EN ISO 13849-2.

Environment

The D3-DA 3xx/x must not be installed in areas where they are exposed to
continuous vibration. (See 12.6 Ambient conditions).

Pollution

Max. pollution severity 2 to EN 606641. (See 12.6 Ambient conditions).

Adding and orientation

The modules must be mounted side by side directly without distance. Con-
necting power supply connects the modules (see chapter "Connection of
supply voltages via busbars").
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Mounting and installation instructions D3-DA 3xx/x

28

The modules must be added in the specified order side by side. Any other
order is not permitted, otherwise problems with busbars and reciprocal ther-
mal influcence are occured.

TOATHEAT] [GAQ
<
0000 —
= ; & 7 &
f;‘j (0] ©
L= EL= )
Fig. 5-8: Mounting order
... D3-DU 3xx/x control module ... D3-DP 3xx/x supply module
... D3-DA 3xx/x axis module ... Further D3-DA 3xx/x axis module
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D3-DA 3xx/x Mounting and installation instructions

Information

The supply module must always be mounted on the left side of the axis
module.

Caution

Protection of hot surfaces during operation. On the back side of the module
temperature up to 85 °C can occur. Make sure sufficient space to modules
nearby, especially over the cooling element.

g CAUTION!
Hot surfaces during operation - touching may cause to burns.

Take care of an appropriate contact protection.

Caution
Condensation of humidity in the device
e Do not subject the device to high humidity for a longer period of time.

e |If cold equipment is brought into a significantly warmer environment (e.g.
after a longer transport in a cold environment), condensation moisture
may form in the device.

Before connecting the device to the power supply, you must wait until
the device temperature is the same as the room temperature and the
moisture has evaporated again.

5.1 EMC requirements

The essential EMC measures are already implemented in the design of the
devices in the form of optimised housing shielding, printed circuit board lay-
out, filter measures and selection of suitable connectors with shield plate. In
addition to the internal measures, the following installation measures are to
be noted:

e To obtain the best result for effective EMC installation you should use a

well conductive mounting plate, which is well-earthed due to safety rea-
sons.

e By mounting plates which are varnished, remove the coating from the
contact area! The devices themselves have a chromated zinc frame.

e Use shielded cables: In capt. "Connection technology" are all cables lis-
tet, which are available at KEBA. It is recommended to use this cables,
because all EMC tests were executed with this cables and so they are
tested accordingly.
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D3-DA 3xx/x

5.1.1

30

e EtherCAT connection between control module, supply module and axis
modules: The supply package of axis- and supply modules also contains
EtherCAT connection cables, which enable connection to the left com-
munication partner. The order designations for longer RT-Ethernetcables

are listed in the appendix.

e Provide additional shield contact for RT-Ethernet.

Requirements to the connectors

The following connections are available in the system:

e RT-Ethernet (RJ45) connectors
e Encoder connections

e Connections for motor

e Connections brake resistor

e Connections power supply

e Voltage equalizing cable

RT-Ethernet (RJ45) connectors

If an (RT-)Ethernet cable is led outside of the cabinet, the isolation of the ca-
ble must be opened after the RJ45 plug and the cable shield must be con-
tacted on a suitable section with designated straps (lower end of the front
plate) again. The following (RT-)Ethernet connectors can be affected:

[ T —
—

n

0r

Fig. 5-9: Cable shield

... Cable shield with shield clamp

... Control module

... Supply module

A .. Cabinet
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D3-DA 3xx/x Mounting and installation instructions

Encoder connectors

All encoder cables must be shielded. All available cables from KEBA are
listed in the appendix. For connecting third-party motors, equivalent cables
must be used.

Connectors for the motor

All motor cables must be shielded. All available cables from KEBA are listed
in the appendix. For connecting third-party motors, equivalent cables must
be used.

Connector break resistor

The cables to the break resistor must be shielded and connected to the re-
spective casing on both sides. The shield connection on the supply module
(plug "BR") occurs via the shield plate of the included plug. The break resis-
tor is normally installed in a metal casing. If the break resistor is mounted on
a metallic and conductive base plate, it is possible to manufacture the shield
connection on the side of the the break resistor with a shield clamp on the
base plate, as close as possible to the break resistor. All available break re-
sistors from KEBA are listed in the appendix.

Supply connectors

The supply connector X01A (Line IN) of the supply module must have an ap-
propriate filter. Appropriate filters are listed in the appendix. For demension-
ing on the one hand supply current and on the other hand the sum of the
length of the motor cables are decisive. A shielded cable must be used be-
tween the connector Line IN and the filter. The shield connection on the sup-
ply module occurs via the shield plate on the plug. The connection plug is
part of the supply package of the supply module. The mains filter needs an
appropriate shield connection to the metal casing of the mains filter. This is
achieved if the mains filter is mounted on a metallic and conductive base
plate and if the cable shield is connected to the base plate via a shield clamp
as close as possible to the connector "load" of the mains filter or is con-
nected with the included screw-shield-connection clip on the mains filter.
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Fig. 5-10: Connector mains filter

... Control module ... Supply module
... Axis module B ... Earth potential
... Mains filter @ ... X01A (Line IN) connector

.. Cable shield with shield clamp .. Grounded metallic base plate

Equipotential bounding lines

If the cabinet is not mounted directly on the machine or severals metres
away from the machine, it is recommended to install a equipotential bound-
ing line parallel to the cables, which are lead from the cabinet to the ma-
chine. The reason for this is, that because of switching processes and indi-
rect lightning strikes low-frequency high compensating currents can be cre-
ated, which may be too high for shieldings and especially for the shield con-
nectors and can so damage the shield connection.
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D3-DA 3xx/x Mounting and installation instructions

5.2 Space requirements

Caution

The minimum clearance above and below (130 mm and 150 mm or 200
mm) stated in the figure applies to all devices. The clearance above is im-
portant to prevent the build-up of heat, the clearance underneath to permit

correct cable laying.

V)77 77 7700 00
=130

[¢)
[¢]
[¢]
o

1]

= = T o8

7
T

Fig. 5-11: Mounting clearances (in mm)

The bend radius of the connecting cables must be taken into account. (Up to
3 x 10 mm? ca. 48 - 98 mm depending on the cable version.)
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W///////////////////////////W

Fig. 5-12: Mounting clearances (in mm)

The bend radius of the connecting cables must be taken into account. (Up to
3 x 16 mm? ca. 150 - 200 mm depending on the cable version.)

KeDrive D3 example (with control module with safety
functionality and with supply module)

Example with one axis module size 1 (BG1)
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Fig. 5-13: Dimension with size 1

Dimensions

Height: 310 mm
Width: 165 mm
Depth: 241 mm

Example with one axis module size 1 (BG1) and size 2 (BG2) each
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Fig. 5-14: Dimension with size 2

Dimensions

Height: 310 mm
Width: 273 mm
Depth: 241 mm

5.3 Mounting the module

The D3-DA 3xx/x is exclusively intended for the vertical installation on a

plane, stable, conductive and grounded mounting plate by means of bolted
connections.

Position of mounting holes:
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g WARNING!
The grounding points must not be used to fix the module on the mounting
plate!

The following material, that is not included in the scope of delivery, is
needed:

e 2 (Size 1) or 4 (Size 2) M4 screws with head diameter 8 - 9.5 mm and
suitable screw type retainer, recommended length 20 mm

For mounting the cold plate additional M4 screws are needed for mounting
the cooling element and the cold plate.

5.3.1 For wall mounting

For mounting the devices proceed as follows:

1) Allign the module on the mounting plate having regard to the specified
space requirement. Align all the devices in a line along the top edge of
the device. This is necessary to complete the d.c. link connection with
rails.

2) Mark out the position of the threaded holes on the mounting plate. Drill
holes in the mounting plate and cut a thread for each fixing screw in the
mounting plate. (The bend radius of the connecting cables must be
taken into account.)

3) Mount the modules vertically abutting on the mounting plate. Make sure
the surface of the cooler is free of drill chippings or other soiling.

The D3-DA 3xx/x is now mounted and ready for cabling (see chap. "Connec-
tions and wiring").

5.3.2 For cooling element

For mounting proceed as follows:

1) Mount a cooling element with screws perpendicular to the backside of
the cooling plate for each device.

2) Mount the cooling plate in the control cabinet. Therefore an opening at
the backside of the control cabinet has to be provided.

3) Align the devices perpendicular to the cooling plate in height of the cool-
ing element. Align all the devices along the top edge of the device.

4) Mount the devices successively on the cooling plate. Tighten the screws
evenly so that the thermal resistance remains as low as possible. The
contact area must be metallic, bare and conductive.
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Caution

Please ensure that there are no particles of dirt between the cooler and the
rear wall of the device during mounting. If this instruction is not followed, the
device will overheat due to the poor thermal transfer. The device may fail as
a result.

The D3-DA 3xx/x is now mounted and ready for cabling (see chap. "Connec-
tions and wiring").

Sizing the cooler

D3-DA 3xx/x size BG1 D3-DA 3xx/x size BG2

Thermal resistance R,K 0.02 K/W 0.01 KIW
Thermal capacity of.the cool- 390 Ws/K 780 Ws/K
ing plate on the device

Max. temperature cooling 85 °C

plate Device

Surface of the cooler? max. roughness R, = 6,3

" Thermal resistance between active cooling surface on the device and
cooler.

2 In this case the cooled rear panel for mounting the module is called as

cooler.
5.3.2.1 Sizing the cooler
D3-DA 3xx/x size BG1 D3-DA 3xx/x size BG2
Thermal resistance R,K 0.02 K/IW 0.01 KIW
Thermal capacity of'the cool- 390 Ws/K 780 Ws/K
ing plate on the device
Max. temperature cooling 85 °C
plate Device
Surface of the cooler? max. roughness R, = 6.3

" Thermal resistance between active cooling surface on the device and
cooler.

2 In this case the cooled rear panel for mounting the module is called as
cooler.
54 Dismantling of the module

During the disassembly of the module it needs to be ensured and checked
that it is absolutely de-energized (see chap. "Power supply").
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Caution

The disassembly must not lead to damage to the enclosure, the mother-
board, the plugs or the cables.

Zur Demontage der Baugruppe gehen Sie wie folgt vor:
1) De-energize all devices.
2) Disconnect all electric connections, loosen grounding bracket if existing.

3) Unfasten the fixing screws, be careful that the screws remain in the
mounting plate.

4) Lift and pull out the moduel.

The module is disassembled.

5.5 Air conditioning and ventilation

Cooling air must be able to flow through the device without restriction. For in-
stallation in cabinets with convection (= heat loss is discharged to the out-
side via the cabinet walls), always fit an internal air circulation fan. The spec-
ified environmental conditions must to be adhered mandatorily indepen-
dently of this.
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3xx/x

6 Connections and wiring

Information

The relevant country-specific standards and regulations for electric installa-

tion have to be mandatorily observed.

The following layout plan shows the layout of the D3-DA 3xx/x axis module
with the corresponding positions of connectors and terminals. To aid orienta-
tion, the connectors and terminals are labelled by abbreviations (X..).

The following pages contain detailed layout diagrams on the D3-DA 3xx/x
single-axis, double-axis and triple-axis modules.

X40A/ X40B-{

X25,

D3-DA 330/x

Fig. 6-15: Overview D3-DA 3xx/x axis modules

... Status axis 1

... Status axis 2

... Status axis 3
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Connections and wiring

Abbreviation Designation Details
24 V supply voltage Slee 6.6.1 24 V voltage sup-
Via busbars ply
D.c. link voltage (DC-Link +/-) | See 6.6.2 D.c. link
See 6.9 Specification of
X40A EtherCAT IN, input, field bus | EtherCAT connection inter-
face).
) See 6.9 Specification of
X40B EH;erCAT OUT, output, field EtherCAT connection inter-
face
C See 6.7.1 Digital inputs on
X25A Digital inputs (programmable) X25A (standgrd fune:tions)
X48A Encoder interface
X48B Encoder interface See 6.10 Encoder connec-
X48C Encoder interface tions
X48D Encoder interface
X26A Digital inputs (safety function) ﬁgfm?hgfxszzfz)d'g'ta' input
DIL switch bank for the con-
S-ADR figuration of the SDO func- See 8 Safety functions
tionality
X31A Power connection motor 1 With integrated connections
X31B Power connection motor 2 Ig;q@g:g[utirea;eoﬁirtlgrmgtor
For variants with Hipferface
DSL motor t -
X31C Power connection motor 3 itoSringT kcl)aoprp;rwn \[/J;rati;;erf:é):
DSL signales
D3-DA-310/x EI:;—DA 3xx/x single-axis mod-
D3-DA-320/x D3-DA 3xx/x double-axis
module
D3-DA-330/x D3-DA 3xx/x triple-axis mod-

ule
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6.1 Single-axis module
X ) Q aist |_] -
Axis 1 [ T
@ ~un
. g5 | x0n
. §§ X40B
E E% X25A

©)

X48A

ceeee
QOO0
OO0
X48A/ AvisTEnct

|©) ©

X488 / Axis1Enc2

X48B

©

o e | X26A
] u
Fig. 6-16: Single-axis module
... EtherCAT IN, input, field bus ... Digital inputs safety function
(configurable via software as Eth-
ernet)
WCNIS] ... EtherCAT OUT, output, field bus | [iX&EM ... LED yellow
.. Digital inputs AR ... LED red (State axis 1 ERR LED
red)
.. Encoder connection 1 (axis 1) RUIY ... LED green
WgLsl ... Additional encoder connection
(axis 1)

For informations about the status LEDs of the axes see 4.1 Status LEDs of
the axis.

Single-axis module encoder axis 1

Fig. 6-17: Pin assignment connector X48A single-axis module
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Connections and wiring

Pin Sin(_:rc_)rsLand EnDat/SSI = Hiperface Resolver Nikon

1 A- REFCOS S3/COS- (A-) |-

2 A+ + COS E; [ COS+ (A

3 max. +5.4 V / max. 250 mA - - Vce
4 R+ Data + - SD+
5 R - Data - - SD-
6 B - REFSIN S4/SIN- (B-) |-

7 - - 10V/110mA |- -

8 GND - GND
9 ) ) ) R2 _(resolver

excit. -)

o -

11 B+ + SIN S2/SIN+ (B+) |-

12 Safety Sense + - - -

13 Safety Sense - - - -

14 - CLK + - - -

15 - CLK - - - -
Fig. 6-18: Pin assignment connector X48B single-axis module

Pin SinCos and TTL

1 A-

2 A+

3 max. +5.4 V / max. 250 mA

4 R+

5 R-

6 B -

7 -

8 GND

9 -

10 -

11 B+

Project engineering manual V1.07 43

© KEBA

KIEIBA



Connections and wiring

D3-DA 3xx/x

Pin

SinCos and TTL

12

13

14

15

6.2 Double-axis module
nl nl
mist| @ L
@ ~un
. QO wis2
Axis 2 @ =
@ run UA _
3= | x40A
§§ X408
o0 §§ X25A
DIos it GND
- :©
X48C § E§§ e § X48A
;83| B3z
O ©
Q)L (©
1l 20 o2 I
X48D JIBH (RH: | x4e8
(68| B3
g ©
& o | X26A
n 0
Fig. 6-19: Layout double-axis module
... EtherCAT IN, input, field bus ... Digital inputs safety function
(Configurable via software as Eth-
ernet)
BZNLE ... EtherCAT OUT, output, field bus ... LED yellow
F¥XI ... Digital inputs ... LED red (State axis 1 ERR LED
red)
BZER ... Encoder connection 1 (axis 1) ...LED green
LEEIs ... Additional encoder connection NGEW ... LED yellow
(axis 1)
pexl® ... Encoder connection 1 (axis 2) =N ... LED red (State axis 2 ERR LED
red)
LExIy ... Additional encoder connection O ... LED green
(axis 2)
For informations about status LEDs of the axes see 4.1 Status LEDs of the
axis.
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Connections and wiring

Double-axis module encoder axis 1

Fig. 6-20: Pin assignment connector X48A double-axis module

Pin Sin(_:rc_>rsLand EnDat/SSI  Hiperface Resolver Nikon

1 A- REFCOS S3/COS- (A-) |-

2 A+ +COS f; /COS+ (A |

3 max. +5.4 V / max. 250 mA - - Vce
4 R+ Data + - SD+
5 R - Data - - SD-
6 B- REFSIN S4/SIN-(B-) | -

7 - - 10V/110mA | - -

8 GND - GND
9 ) ) ) R2 _(resolver )

excit. -)

0 e
11 B+ +SIN S2/SIN+ (B+) |-

12 Safety Sense + - - -

13 Safety Sense - - - -

14 - CLK + - - -

15 - CLK - - - -

Fig. 6-21: Pin assignment connector X48B double-axis module

Pin

SinCos and TTL
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D3-DA 3xx/x

Pin SinCos and TTL
2 A+
3 max. +5.4 V / max. 250 mA
4 R+
5 R -
6 B-
7 -
8 GND
9 -
10 -
11 B+
12 -
13 -
14 -
15 -

Double-axis module encoder axis 2

Fig. 6-22: Pin assignment connector X48C double-axis module

Pin s'“(;?rsl_a“d EnDat/SSI = Hiperface = Resolver Nikon

1 A- REFCOS S3/COS- (A-) | -
2 A+ +COS f; /COS+ (A
3 max. +5.4 V / max. 250 mA - - Vcce
4 R+ Data + - SD+
5 R - Data - - SD-
6 B- REFSIN S4/8SIN- (B-) | -
7 - - 10V/110mA |- -
8 GND - GND
9 ) ) ) R2 (resolver

excit. -)

R1 (resolver
10 ) ) excit. +) .

46
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Connections and wiring

Pin Sin(_:rc_)rsLand EnDat / SSI Hiperface Resolver Nikon
11 B+ +SIN S2/SIN+ (B+) |-
12 Safety Sense + - - -
13 Safety Sense - - - -
14 - CLK + - - -
15 - CLK - - - -

Fig. 6-23: Pin assignment connector X48D double-axis module

Pin SinCos and TTL
1 A-
2 A+
3 max. +5.4 V / max. 250 mA
4 R+
5 R-
6 B -
7 -
8 GND
9 -
10 -
11 B+
12 -
13 -
14 -
15 -
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Connections and wiring D3-DA 3xx/x

. .
6.3 Triple-axis module
Il nl
QO wist |_|
Axis 1 :;3';
nis2| @
@ rn UA
55 | xaon
: RUN =
Axis 3 92:‘:3 “ o5
® 5 | xa08
ERR =
Dio0 DIo6
Dio1 Dio7
B o | Y25
DI04 D10

X25A

©)

X48C 2| B M (= | X48A
SRA RHE
X48D IR IBHE | xes
Bl 020 % B
=) o% | E3
SDIO. SDI2
GND GND
DIt SDI3 XZGA
X26A
O i

Fig. 6-24: Layout triple-axis module

... EtherCAT IN, input, field bus ... LED red (State axis 1)
(Configurable via software as Eth-
ernet)
BENLE ... EtherCAT OUT, output, field bus ... LED gree
... Digital inputs ... LED yellow
.. Encoder connection 1 (axis 1) AR ... LED red (State axis 2)
RZELE] ... Additional encoder connection ... LED green
(axis 1)
BZEY® ... Encoder connection 1 (axis 2) ... LED yellow
WGEI® ... Encoder connection 1 (axis 3) =R ... LED red (State axis 3)
LT ... Digital inputs safety function O ... LED green
EN .. LED yellow

For informations about the status LEDs of the axes see 4.1 Status LEDs of
the axis.

Triple-axis module encoder axis 1
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Fig. 6-25: Pin assignment connector X48A triple-axis module

Pin Sin?r?rslz_and EnDat/SSI = Hiperface Resolver Nikon

1 A- REFCOS S3/CO0S- (A-) |-

2 A+ +COS f; /COS+(A |

3 max. +5.4 V / max. 250 mA - - Vce
4 R+ Data + - SD+
5 R- Data - - SD-
6 B - REFSIN S4 /SIN- (B-) |-

7 - - 10V/110mA |- -

8 GND - GND
9 ) ) ) R2 '(resolver )

excit. -)

0| - ot
11 B+ + SIN S2/SIN+ (B+) |-

12 Safety Sense + - - -

13 Safety Sense - - - -

14 - CLK + - - -

15 - CLK - - - -

Fig. 6-26: Pin assignment connector X48B triple-axis module

Pin SinCos and TTL
1 A-
2 A+
3 max. +5.4 V / max. 250 mA
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Pin SinCos and TTL

4 R+
5 R -
6 B -
7 -

8 GND
9 -

10 -

11 B+
12 -

13 -

14 -

15 -

Triple-axis module encoder axis 2

Fig. 6-27: Pin assignment connector X48C triple-axis module
Pin Sln(_:rc_>rsLand EnDat / SSI Hiperface Resolver Nikon

1 A- REFCOS S3/COS- (A-) | -

2 A+ +COS f; /COS+(A |

3 max. +5.4 V / max. 250 mA - - Vce

4 R+ Data + - SD+

5 R - Data - - SD-

6 B- REFSIN S4/8SIN- (B-) | -

7 - - 1M0V/110mA |- -

8 GND - GND
R2 (resolver

9 - - - ) -
excit. -)
R1 (resolver

10 ) ) excit. +) .

11 B+ + SIN S2/SIN+ (B+) |-

12 Safety Sense + - - -
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Pin Sln(_Irc_)rsLand EnDat / SSI Hiperface Resolver Nikon
13 Safety Sense - - - -
14 - CLK + - - -
15 - CLK - - - -
Triple-axis module encoder axis 3
Fig. 6-28: Pin assignment connector triple-axis module
Pin Sm(_:r?rslz-and EnDat / SSI Hiperface Resolver Nikon
1 A- REFCOS S3/COS- (A-) |-
) A+ + COS f; /COS+(A |
3 max. +5.4 V / max. 250 mA - - Vce
4 R + Data + - SD+
5 R - Data - - SD-
6 B - REFSIN S4/SIN- (B-) |-
7 - - 10V/110mA |- -
8 GND - GND
9 ) ) ) R2 (resolver )
excit. -)
R1 (resolver
10 ) ) excit. +) )
11 B+ +SIN S2/SIN+ (B+) |-
12 Safety Sense + - - -
13 Safety Sense - - - -
14 - CLK + - - -
15 - CLK - - - -
6.4 Grounding
1) Ground each device!
Connect the PE connections (screw socket M4) on the supply module,
the axis modules and the controller in series with the PE connections
(profile 16 mm?) included in the delivery as shown in the following figure
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2)

or with a protective conductor with enough crosssection. Make a con-
nection from one of the devices to the PE rail (main earth) in the cabi-
net.As the leakage current >3.5 mA, the following applies to the PE con-
nection: Use protective conductors with the same crosssection as the
mains cables. If the crosssection of the mains cable is <10 mm? the PE
connections are to be doubled, or a copper cable with a minimum cross-
section 10 mm? is to be laid.

Also connect the PE-conductor terminals of all other components, such
as main filters etc. in a star configuration with the PE bar (main earth) in
the cabinet.

These further components are only required for the D3-DP 3xx/x supply
module.

Information

Material of the cooler or cold plate: aluminium with high conductive trans-
parent passivation.

Protective earth conductor with mains cable crosssection =2 10
mm?

n E n e ‘E
-

= g (e

o [ |

cuEmD C

!

cEm> CEmD

() ) I

B como como BlWE

—— —_———_——-

Fig. 6-29: Protective earth conductor

... D3-DU 3xx/x control module ... D3-DP 3xx/x supply module

... D3-DA 3xx/x axis module size 1 Bl ... D3-DA 3xx/x axis module size 2
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... Mains choke (optional) B ... Mains filters
... Series earthing from below B ... Earthing alternatively from above
B ... Protective earth (PE)

Information

Also comply with local and national regulations and conditions.

g WARNING!
The protective earth conductor connection is a safety feature. Therefore,

make sure that all connections have good contact and are sufficiently se-
cure that they cannot come loose.

Protective earth conductor with mains cable crosssection <10
mm?

-l

Fig. 6-30: Double protective earth conductor

... D3-DU 3xx/x control module ... D3-DP 3xx/x supply module
... D3-DA 3xx/x axis module ... Mains choke (optional)
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... Mains filters

@ ... Double protective earth conductor

connection

... Protective earth (PE)

Electrical isolation method

The connector cables are conducted as protective extra low voltage circuit
(PELV) and may be operated only with PELV voltage according to respec-
tive specification. This provides reliable protection against electric shock.

The connector X31A - X31C are voltage potential (low voltage).

The necessary supply of 24 V for PELV circuit is provided from the 24 V DC/
GND (supply) busbars of the supply module.

The following overview shows detailed potential reference of each connec-
tor. With this concept a higher operational safety is reached.

Connections Description Potential Acronym
Busbars 24 V DC Power supply control Protectlvg ex_tr? low PELV
module voltage circuit ¥
D.c. link circuit supply . 1
(DC-Link +/-) Power supply d.c. link | Low voltage ZK
X40A EtherCA_T IN field bus Protectivg ex_tr? low PELV
connection voltage circuit ¥
X40B EtherCAT O'UT field Protectivg ex'trg low PELV
bus connection voltage circuit
X25A Digital control inputs | |_rotective extralow o,
voltage circuit
X26A Safety digital inputs | roective extralow o
voltage circuit
X48A - X48D Encoder interface | |rotective extralow - pg
voltage circuit
X31A/BRK - X31C/ Connection motor Protective extra low PELV
BRK holding brake voltage circuit ®
X31A/9 - X31C/p | connectionmolor g i ojation 2 ELV
temperature sensor
X31A/UVW - X31C/ | Connection motor 1 - Low voltage " LV
uvw 3 9

" Low voltage = AC: U < 1000 V

2 Simple isolation low voltage to PELV
sy  PELV (Protective Extra Low Voltage) = DVC A according to EN 61800-5-1 max. 25 V

ACor60VDC
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-y

17 11T
iL =]
1

Fig. 6-31: Electrical isolation method

.. Mains fuse for d.c. link ... Mains fuses for switching power
supply of supply module
... Mains contactor with protective cir- ... Switch contact for for mains contac-
cuitry (optional) tor (optional)
... Power choke (optional) B ... Mains filter
... Power supply of supply module B ... Main connection (24 V switching
power supply)
@ ... Main connection of supply module ... D3-DP 3xx/x power supply
... D3-DA 3xx/x axis module ... Control cabinet
... Field ... Braking resistor
... EtherCAT connection ... Conductive mounting plate
... PE connection ... Conductive mounting plate
iM=I8Y ... Protective extra low voltage circuit B ... Basic isolation
... Strenghten isolation ... Low voltage d.c. link
... Low voltage
Information

The electrical isolation method correspond to EN 61800-5-1.

The following conditions apply for safety digital inputs of the D3-DA 3xx/x:

e The inputs SDIO0/SDIO1/GND are isolated against SDI102/SDI03/GND.

e Allinputs are isolated against 24 V power supply.

e Allinputs are isolated against PE.

e Maximum allowed isolation voltage: PELV

e Maximum allowed input voltage: -60 V ... 60 V
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6.6 Connection of supply voltages via busbars

The voltage supply to the axis module is separate for the control and power
sections. The control section receives its 24 V supply from switched-mode
power supply in the supply module via the upper busbar (+24V DC and
GND).

The power section in the axis module receives its DC link supply from the
supply module via the lower busbar (DC-Link+ and DC Link-).

1) First make sure that all D3-DA 3xx/x axis modules with the D3-DP 3xx/x
supply module are arranged in a line and are in contact with each other.

2) Always first connect the 24 V power supply for the axis module.
For this purpose use the pre-assembled busbar elements. To be able to
rotate the busbar elements it is necessary to unscrew the screws
slightly.

3) Only connect the DC link supply for the axis modules when you want to
place the axis modules in operation. If you want to use several axis mod-
ules, all DC Link+ connections and all DC Link- connections must be
connected together.

For this purpose also use the pre-assembled busbar elements. To be
able to rotate the busbar elements it is necessary to unscrew the screws
slightly.

Caution

Once all busbar elements have been fitted, make sure that all connections
have good contact and are sufficiently secure (2.1 Nm/ 18.5 Ib-in) that they
cannot come loose. On the usage of connection elements that do not meet
the requirements, KEBA does provide any guarantee for stable, reliable op-
eration. Also expires certification marks and CE conformity.

Also expires certification marks and CE conformity.

Information

You will find more detailed information on the mains connections for the
supply module in the Project Manual for the D3-DP 3xx/x supply module.
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6.6.1 24 V voltage supply

v.v

GND &0
DCALink+  DC-Link+

® ®
DC-Link= DC-Linlk=

@ ®||e
] I Ll

Fig. 6-32: connection of 24 V voltage supply
e U, =+24V DC +20% stabilized and filtered

e Continuous output power of the switched mode power supply (SNT)
max. 470 W

e Internal polarity reversal protection

e The power supply unit used must have a safe and reliable isolation in re-
lation to the mains acc. to EN 61131-2 or EN 61800-5-1

e Tightening torque for the busbar fittings 2.1 Nm / 18.5 Ib-in

6.6.2 D.c. link

Caution
Busbars

The busbars supplied are to be used for the electrical coupling of the de-
vices. On the usage of connection elements that do not meet the require-
ments, KEBA does provide any guarantee for stable, reliable operation.

DC-Link- DG-ALL ©=Lfm[ki=

—

Fig. 6-33: D.c. link

e D.c.link325/565/678 V DC depending on power supply voltage (230 /
400/ 480 V AC) of the power supply

e Tightening torque for the busbar 2.1 Nm/ 18.5 Ib-in
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6.6.3 Overview busbars

Fig. 6-34: Cover

... Side cover ... Barrier strip

n DANGER!

The multi-axis syst