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1. System Overview

1. System Overview
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EKDKS1_1

Figure 1.1: Drive system, components and terminology.
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1. System Overview

1.1. Functional Performance Features

« Servo drive ready to connect to electrical power system

— The servo drive can be connected directly to a 230 V 3-phase power
source.

— The DKS 1.1-030-... can also be connected to a single-phase power
source (1 x 230 V AC).

« Power shutoff via integrated protection system

— A protection system is provided as an integral component of the DKS
servo drive to shut off the supply of power to the drive.

* Integral dynamic braking

— Iftrouble is encountered in the drive's electronic circuitry, the drive can be
decelerated and stopped by means of an integral dynamic brake system.

» Programmable error reaction
— In the event of power, drive, or system faults, the drive performs the
programmed error reaction.
* Inrush current limiting

— The inrush current does not need to be considered when selecting the
fusing/circuit breaker for the input power.

— Fusing/circuit breaker lifespan is extended.

» Easy to service
— Signal cables are connected via screw terminals.
— Extensive diagnostic capabilities and user-guided troubleshooting via
alphanumeric display.
* Motor holding brake

— Control and monitoring of the motor‘s holding brake is integrated inside
the servo drive unit.

 Flexibility for specific applications and operation modes

— The functions implemented on the drive can be matched to the given
application by installing various plug-in modules on the servo drive.
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2. DKS 1 Servo Drive Units

2.

DKS 1 Servo Drive Units

2.1. Configured Servo Drive

The DKS digital servo drive and the MDD digital AC servo motor combine to
form a complete drive system.

A complete DKS servo drive consists of a basic unit which is customized for
the given application by installing various cards in slots U1 to U5.

Indramat ships the DKS servo drive fully configured for the desired operation.

A configured servo drive consists of the following components:

basic servo drive unit (section 2.2.)
command interface card (section 2.3.)
software module (section 2.4.)
auxiliary plug-in card (section 2.5.)
configuration label (section 2.6.)

Servo Drive, Basic Unit

Software Module «
4 & ., Basic Unit
>5/|0f <] label
Configuration N 1)5
Label /:h

Command
Interface
Card

PZDKSProj2_1

Auxiliary
plug-in Cards

Figure 2.1: Components on the configured servo drive.
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2. DKS 1 Servo Drive Units

2.2. Servo Drive, Basic Unit

The slots for the plug-in cards are empty on the basic unit.

2.3. Command Interface Cards

Theterm ,command interface card"is a general term for various plug-in cards.
These cards provide the connnection between the drive and the control.

The following command interface cards are available:

SERCOS interface types: DSS 1.1, DSS 1.3

ANALOG interface with incremental encoder emulator type: DAE 1.1
ANALOG interface with absolute encoder emulator type: DAA 1.1
 Positioning card type: DLC1.1

SERCOS Interface Type: DSS 1.1, DSS 1.3
The ,SERCOS interface DSS* card allows the digital drives to be operated with
SERCOS interface-compatible controllers via fiber optic cables. The interface
also has inputs for evaluating reference switches, position limit switches and
Sensors.

ANALOG Interface Type: DAE 1.1
with Incremental The ,ANALOG interface with incremental encoder emulator” card permits the
Encoder Emulator intelligent digital AC servo drive to be operated with conventional controllers
via an analog interface. It also contains control inputs and signal outputs for
communication with an attached controller, and it outputs incremental en-
coder signals to be used as an actual position value.

ANALOG Interface  Type: DAA 1.1
with Absolute-Value The ,ANALOG interface with absolute encoder emulator card permits the
Encoder Emulator intelligent digital AC servo drive to be operated with conventional controllers
via an analog interface. It also contains control inputs and signal outputs for
communication with an attached controller, and it outputs actual absolute
position values in accordance with the SSI Standard (Synchronous Serial
Interface).

Single-Axis Type: DLC 1.1
Positioning Card The ,Single-Axis Positioning Card“ upgrades the servo drive to perform stand-
alone single-axis position control. This card can be programmed with up to
3000 program blocks. Each program block defines a sequence of movements,
a specific condition of the inputs to be monitored, or the outputs to be set.
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2. DKS 1 Servo Drive Units

2.4. Software Module

Type: DSM 2.1
Various software cards are required for their respective functions.

The software module contains the operating software and the drive param-
eters.

The required software module will depend on which drive configuration is
selected.

The software module ensures that when hardware is replaced, the previously
entered parameters can be carried over to the new hardware by simply
plugging in the old software module.

2.5. Auxiliary Plug-In Cards

The following cards are generally referred to as ,auxiliary plug-in cards.”

I/O Interface  Types: DEA 4.1, DEA 5.1, DEA 6.1
These plug-in cards each have fifteen inputs and sixteen outputs which the
drive can use to exchange binary signals with a programmable controller. The
three types differ with regard to the internal address which is set on the card.

Incremental Type: DEF 1.1, DEF 2.1
Position Interface  These ,incremental position interface* auxiliary plug-in cards are used to
receive square wave signals so that data from an external measuring system
located directly on the moving machine elementcan be inputto the servo drive.
The cards differ according to which internal address is set on the card.

High-Resolution Type: DLF 1.1
Position Interface  The ,high-resolution position interface” auxiliary card is used to transfer sine
wave signals so that data from a measuring system located directly on the
moving machine element can be input to the servo drive.

I]g The technical data and connection diagrams for the plug-in cards
are found in the documentation on ,Plug-In Cards for the Intelligent
Digital Servo Drives,” doc. no.: 209-0069-4356
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2. DKS 1 Servo Drive Units

2.6. Configuration Label

The configuration label contains the type code for:

« the configured servo drive
* the basic unit

 the software module in slot U5
 the plug-in cards in slots U1 to U4

These type codes can be used to determine which components must be

located in which slots.

In the event of trouble, the information on the configuration label can be used
to obtain a corresponding unit or to configure a basic unit. A replacement unit
results when a basic unit is configured with the cards identified on the

configuration label.

I]g The configuration label indicates which cards are installed on the

label.

servo drive. Before putting the servo drive unit into service, check
to be sure that the actual configuration matches the configuration

SYSTEMCONFIGURATION
Type code of
C)(/)F:]figured Servo Drive » DKS 1.1-W050A-DL01-00
Type of Basic Unit p» DKS 1.1-WO050A-D
— |}/ bLc 11
U
—»{| > | DEA 4.1
Slot g
Designation > g COVER
—> li COVER
—»(|t| DSM 2.1-C11-01.RS
Configuration
-CF:Y%e —> TYS-DKS 1.1-WO050A-DL01-00
ode

l—,
<_
Type of
Plug-In Card
Type of

' Software Module

TSDKS2_2

COVER = Slot does not have a plug-in card installed in it.

Figure 2.2: Example of a configuration label.
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2. DKS 1 Servo Drive Units

2.7. Type Codes of the DKS 1 Servo Drive

exampie:  [DK|S| [1] J1|-|wlolsloja |- plijol |- oo |

NAME

Digital Servo Drive . ................ DKS
SERIES
1. =1
VERSION
1 =1
COOLING TYPE

Warm Type

(heat dissipated inside the cabinet) .. .. .. =W
RATED CURRENT

B0A . =030
S50A . ... =050
100A . ..o =100
NOISE EMISSION AT MOTOR
Standard (with rated currents 50 Aand 100 A). . . .= A
reduced (with rated current 30 A). . ........ =B
CONFIGURATION DESIGNATION

Designates the overall function

of the configured servo drive.

The corresponding configuration sheet

has the same designation.

The drive is configured in accordance

with the information contained in the
configuration sheet (see System Configuration
Documentation, Doc. No.: 209-0069-4364)

TLDKS2_3

Figure 2.3: Type Codes of the DKS 1.

Each configuration also has a configuration sheet containing the identical
designation.

The configuration sheet provides the following information:

» broad summary of installed functions

« definition of the drive unit consisting of the configured servo drive and the
motor

» names of the components used on the configured servo drive in the parts
list
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2. DKS 1 Servo Drive Units

2.8. Configuration Table-Cards Used

Configuration | Basic Unit Slot Ul Slot U2 Slot U3 Slot U4 Slot U5
DAO1-00 DDS 2.1-....-D DAE 1.1 COVER COVER COVER DSM 2.1-E11-01.RS
DAO02-00 DDS 2.1-....-D DAA 1.1 COVER COVER COVER DSM 2.1-A11-01.RS
DAO03-00 DDS 2.1-....-D DAE 1.1 DEA 4.1 COVER COVER DSM 2.1-E11-01.RS
DL01-00 DDS 2.1-....-D DLC 1.1 DEA 4.1 COVER COVER DSM 2.1-C11-01.RS
DL02-00 DDS 2.1-....-D DLC1.1 DEA 4.1 DEAS.1 COVER DSM 2.1-C11-01.RS
DL03-00 DDS 2.1-....-D DLC 1.1 DEA 4.1 DEAS5.1 DEA 6.1 DSM 2.1-C11-01.RS
DL04-00 DDS 2.1-....-D DLC 1.1 DEA 4.1 DEF 1.1 COVER DSM 2.1-C11-01.RS
DL05-00 DDS 2.1-....-D DLC 1.1 DEA 4.1 DEA 5.1 DEF 1.1 DSM 2.1-C11-01.RS
DS01-01 DDS 2.1-....-D DSS 1.3 COVER COVER COVER DSM 2.1-S11-01.RS
DS03-01 DDS 2.1-....-D DSS 1.3 DEF 1.1 COVER COVER DSM 2.1-S11-01.RS
DS04-01 DDS 2.1-....-D DSS 1.3 DLF 1.1 COVER COVER DSM 2.1-S11-01.RS
DS05-00 DDS 2.1-....-D DSS 1.1 DEF 1.1 DEF 2.1 COVER DSM 2.1-SZU-01.RS
RAO01-00 DDS 2.1-....-R DAE 1.1 COVER COVER COVER DSM 2.1-E11-01.RS
RA02-00 DDS 2.1-....-R DAA 1.1 COVER COVER COVER DSM 2.1-A11-01.RS
RLO1-00 DDS 2.1-....-R DLC 1.1 DEA 4.1 COVER COVER DSM 2.1-C11-01.RS
RL0O2-00 DDS 2.1-....-R DLC1.1 DEA 4.1 DEA 5.1 COVER DSM 2.1-C11-01.RS
RL0O3-00 DDS 2.1-....-R DLC1.1 DEA 4.1 DEAS.1 DEA 6.1 DSM 2.1-C11-01.RS
RL04-00 DDS 2.1-....-R DLC 1.1 DEA 4.1 DEF 1.1 COVER DSM 2.1-C11-01.RS
RLO05-00 DDS 2.1-....-R DLC1.1 DEA 4.1 DEA 5.1 DEF 1.1 DSM 2.1-C11-01.RS
RS01-01 DDS 2.1-....-R DSS 1.3 COVER COVER COVER DSM 2.1-S11-01.RS
RS03-01 DDS 2.1-....-R DSS 1.3 DEF 1.1 COVER COVER DSM 2.1-S11-01.RS
RS04-01 DDS 2.1-....-R DSS 1.3 DLF 1.1 COVER COVER DSM 2.1-S11-01.RS

Figure 2.4: Table showing various configurations of the basic unit.
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3. Technical Data on the DKS Servo Drive

3.

Technical Data on the DKS Servo Drive

Q| x 0| x 0|
2 g g
3 B 8
(=} o —
Designation Symbol Unit = = =
! ~ —
o ~ -
¢ ¢ 9
(a] o =)
Encoder Type DSF |Resolver | DSF |Resolver| DSF |Resolver
Motor Type to be Used MDD MDD MDD
Rated Current I (typ) (A) 30 50 100
Peak Current | (peek) (A) 30 50 100
Continuous Current I (cont) (A) 15 [10] 25 50
PWM Frequency f (PWM) (kHz) 18 4
Connection Slngleo-rhase 3-Phase
3-Phase
Input Voltage U (ACN) (v) | 1x230(x10%) 3x 230 (+10%)
3x 230 (£10%)
Frequency f(N) (Hz) 50...60
. Depends on motor/servo drive combination, see list of
Rated Power Requirement (kVA) recommended combinations
Power Requirement
(at max. drive loading) (kVA) 4,5 [3,9] 9.5 1
Internal
Bus DC Voltage U (DC) V) 300
Bleeder Continuous Power
(Continuous Regenerated Power) P (BD) (kw) 0,3 0,35 0,5
Bleeder Peak Power
(Peak Regenerated Power P (BM) (kw) 5 9.4 18
Power loss at max. device
loading excluding power P V) (W) 230 [195] 305 480
loss at bleeder
Operating Conditions
Permissible ambient temperature T (um) (°C) +5 to +45
for rated specifications
Max. ambient temperature o
with derated specifications T (um) (*C) +55
Storage and Shipping Temperature T(L) (°C) -30to +85
wi?ﬁaﬁlﬁ\é?gﬁﬂg max. 1000 m above sea level
Max. Humidity according to
humidity classification F per DIN 40040
Insulation Class C per DIN 570 110
Protection Class IP 10 per DIN 40 050
Weight m (kg) Approx. 11
[. . .] Values apply to DKS 1.1-W030B-. with single-phase power connection TDDKS3_1

Figure 3.1: Technical data on the DKS servo drive.
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3. Technical Data on the DKS Servo Drive

Power Loss Powerlosses occur inthe DKS in the electronic and power sections as well as
in the bleeder.

Losses in the Adding together the maximum power losses for the drive types when deter-
electronic and power ~mining power losses in the control cabinet does not take into account the
sections actual continuous load on the drive.

When averaged over time, the maximum current flowing to the drive is the
continuous stall current lin of the motor (see motor documentation).

The actual resulting power loss depends on the continuous stall current lyn of
the motor which is connected. The value for the continuous stall current lin
may be found in the documentation for the motor.

Example Drive:
Motor Stall:
Stall current IOIN of the motor:

Power loss determined from Figure 3.2:

2 T
> .
o L maximum loss Controler
7
S 500
g =450 — === ===~ [ [ [ DKSL11WI00A-..{~ = I~ =
[¢] ]
Q. 400
//
L
300+ 300— & — + + + + +— + =T DKS11WO50A-. + — —+
I [ A
— ‘250‘— = /7/* — ~DKS 1.1-WO030B-..., connection: 3-phase
L~ e
200 1= '200;7“"— T T T T T T TDKS 1.1-W030B-.., connection: 1-phase
L1
100
10 20 30 40 50 60
—>

DGVerlint Current Iqy in A

Figure 3.2: Determination of the power loss to the enclosure.

Bleeder Losses The bleederlosses depend onthe rotational drive energy, the potential energy
of unbalanced masses, and the machine cycle.

Equation
Wrotg + Wpotg
P RD =
1:Z

P ., = continuous regenerated power or bleeder loss in kW
t, = cycle time in seconds

Wpotg = total of potential energies in kWs

Wrotg = total of rotational energies in kWs
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4. Operating Conditions

4. Operating Conditions

Ambient Temperature .
Derating Factor for the Torques Stated

in the Selection List

A
S 100
£
3 80
®©
Lo
(o))
£ 60 1
©
o
[a)

40

20 1

O T T T T T T |

0 10 20 30 40 50 60

DGTempd_1 Ambient Temperature 9 in °C

Figure 4.1: Derating performance data as a function of ambient temperature.

Elevation above 1000

meters Derating Factor for the Torques Stated
in the Selection List

100

60

Derating Factor in %

40

20

0 >
0 1000 2000 3000 4000 5000

DGHohe4_2 Elevation in meters

Figure 4.2: Derating performance data as a function of elevation.

Maximum Humidity =~ The maximum ambient air humidity is humidity class F per DIN 40 040.

In other words, the device may be operated under humid conditions, as for
example in factories in cold, moderate, and dry climates. The mean relative
humidity must not exceed 70% in the most humid month of the year! No water
must ever be allowed to condense on the equipment!
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5. Information on the Use of Cooling Units in Enclosures

5. Information on the Use of Cooling Units
in Enclosures

In order to maintain proper environmental conditions in enclosures, it may be
necessary to use a cooling unit to cool the air inside the enclosure.

Improperly used cooling units represent a threat to installed drives due to
condensation!

Condensation Warm humid air enters the enclosure and moisture condenses on the drives
Hazards when it cools!

Condensate Condensate, the water resulting from condensation, which is always present
Hazards in cooling units, can drip down into the installed drives or be sprayed in with
the circulating cooling air if the unit is improperly positioned in the enclosure.

Proper Use
of Cooling Units

Avoiding + Use only tightly sealed control cabinets with cooling units, so that no warm
Condensation humid air can enter from the outside and cause condensation!

« If enclosures are operated with the doors open (during setup, service, etc.)
care must be taken to ensure that after the doors are closed the drives can
never be cooler than the air in the cabinet, since this could cause conden-
sation. Therefore, the cooling unit must continue to be operated even when
the system is shut off until the temperature of the air in the enclosure and
that of the installed equipment are at the same level.

» Set cooling units having a fixed temperature setting to 40°C and no lower!

» Cooling units having variable temperature controls should be adjusted in
such a way that the temperature of the air inside the enclosure never is less
than the outside air temperature. Set the temperature limit to 40°C!

Avoid Dripping  Always install the cooling unitin such a position that any condensate that forms

or Spraying of  cannot drop down onto the drives installed in the enclosure. Cooling units

Condensate installed on the top of the enclosure require a special enclosure design (see
Figure 5.1)!

The enclosure must be designed in such a way that any condensate which
collects after OFF periods cannot be sprayed by the cooling unit blower onto
the drives (see Figure 5.2.)!
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5. Information on the Use of Cooling Units in Enclosures

ISy

|
|
- - | ) .
Cooling Unit
Incorrect ooling U | Correct Cooling Unit
\ |
warm  cold 'Y I Warm cold ¥
O I : t
\ J / !
|
y | Air
Passage
|
|
lectronic I Electronic
nits | Units
|
\ |
' v
| 1
|
Enclosure : Enclosure
|
1 KDDDS2
Figure 5.1: Location of cooling unit on the top of the control cabinet.
I
|
|
Incorrect Enclosure I Correct Enclosure
L Airlnlet | 1 Airlnlet
\ - / I —
|
I
- Air Outlet | O Air
> \ I ~\ Passage
Cooling | Cooling
Unit (\ I Unit
I
Electronic I Electronic
i Unit:
Units | v nits
|
|
|
N ' A
\
I
|
I

KFDDS2

Figure 5.2: Cooling unit located on the front of the control cabinet.

correct!

« Care must be taken to ensure that no condensate drips down from
the cooling unit into the drives installed in the control cabinet!

» Be certain that the temperature setting on the cooling units is
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17




6. Installing the DKS 1 Servo Drive

6. Installing the DKS 1 Servo Drive

Installation  The servo drive is intended for installation in a control cabinet or closed
Requirements housing and in accordance with protection class IP 10 per DIN 40 050.

Thismeansthatthe device is protected against the penetration of solid, foreign
objects greater than 50 mm in diameter.

The device is not protected against:
« water entry, or,
* intentional penetration.
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6. Installing the DKS 1 Servo Drive

Dimensional drawing
of DKS 1 Servo Drive

85
| | A3
f Cooling ]
Min. 80 mm Air Outlet = by | e o
Clearance 1}
]
[ |
T us
=4 =1 **
s Ul u3
2 Bt
—
S =
—
@ H2
& s2
[To) o ®
9 3 Hi ®
3
= §
— :
S
A S
= s s
— ot
ol o
[ o
o H
el x7 g X3
3 o
S H
Lo jio o|ux4
X5 ¢
Uvw@® AL a2 A3 o] ]
X6
cog
| i LA S i
Min. 80 mm Cooling
Clearance Air Inlet 85 N
100
260
170
|] M6 Socket Head Cap Screw
(DIN 912)
=
Installation Panel or
H Back Wall of Enclosure
=
Hex Wrench 906q / SW 5x400-46185 @iﬂ
Part No. 221 672 (available upon request) Qg
N
.
Connection Cable Cross Section ‘e L;i
U:;V;W;PE max. 4mm? y
Al;A2;A3;PE | max. 10mm? MBDKS6_1
\L‘\l

Figure 6.1: Outline drawing showing dimensions of DKS servo drive.
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7. Servo Drive Electrical Connections

7. Servo Drive Electrical Connections

7.1. General information

» Route the signal cables separate from power cables to avoid interference.

Connect all signal cables using push-in terminals or D-subminiature con-
nectors so that equipment can be quickly replaced.

» Transmitanalog signals through shielded cables and connect shielding only
to the drive module.

« Power and motor cables must not be combined with or come into contact
with the low voltages 15V DC and +24 V DC

If the electrical equipment on the machine is to be subjected to a high-
voltage test or a separate-source voltage-withstand test, then all connec-
tions on the devices must be disconnected or pulled so that the electronic
componentsin the devices are not damaged (permitted per VDE 0113). The
INDRAMAT drive components are subjected to high-voltage testing per
VDE 0160 during component testing.

Electrostatic charges can be harmful to electronic components. Any objects
which can come into contact with components and circuit boards must be
discharged by grounding:

— the human body by touching a conductive grounded object,
— the soldering iron when soldering work is being performed,
— parts and tools must be placed on a conductive surface.

Any components which might be damaged by electrostatic charges, for
example plug-in cards, must be stored or shipped in electrically conductive
packaging only.

* In order to meet interface suppression standards at machine or system
connection points, especially in areas zoned for residences and light
industry, the motor power cable must be routed so that it is shielded or a
shielded motor cable must be used. Also, one of the interference suppres-
sion filters recommended by INDRAMAT must be properly installed in the
power input line to the machine or system. If these precautions are taken,
class B standards (spark suppression class N) per EN 5501/3.91 and Table
| per EN 55014/1987 are met at the machine.
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7. Servo Drive Electrical Connections

7.2. Connecting the Basic Unit

Basic Layout

Fault
Reset Button (S1)

Status Display,
Warning and
Error Messages

(H1)
Signal Voltages
for Measurement
and Test
Purposes (X8) Control Inputs
ZKS, AUS,
Analog | /’@ EIN, (X9)
Measurement ]
Outputs °
AK1, AK2 \@\ E
Start Inhibit: 2] RS-232
AS+, AS-, ASQ, S Interface
ASQ (X3) E‘Q ®) Connection for
< 8 VT-100
Signal \®\ S teixs Terminal
Outputs: | {7 orPC (X2)
Bb1, UD, e LEls
TVW, KINO X5 B
o1
K1NC1 (X7) Loee | | . ®)
PPPoooe < |e . " Connection for
L .\ X4 \- Motor
—— n @I Feedback (X4)
@ @ Connection for:
Input Power Motor Power » motor temperature
Connection Connection monitoring FADKST_

« motor holding brake

Figure 7.1: Front view with connection labels and explanations.

See the following pages for explanation of items@ - @
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7. Servo Drive Electrical Connections

Interface Definition

(@ Terminal Block X9,
DC Bus
Short-circuiting,

Main Contactor

ZKS Input

AUS (Off) Input

EIN (On) Input

Push-in terminal blocks X9, X8, X7, X6, X3, X2

External Contact
Closed causes

External Contact
Open causes

Outside the
Drive

Inside the
Drive

DC Bus is shorted No shorting of the

across a resistance DC Bus
AUS (OFF Power is Power can be
(OFF) shut off turned on
Power is
EIN (ON) turned on

SBX9DKS7_2
External contact Specification:: DC 24V / 625mA

Figure 7.2: Operating states of the inputs on terminal block X9

The main contactor on the DKS cannot be turned on unless the ZKS input is
closed.

As an additional safety feature when trouble occurs in the drive's electronic
system, the drive can be braked to a stop by opening the ZKS input. This
causes the bus voltage to be shorted internally in the DKS.

Only when the AUS (off) input is closed can the main contactor in the DKS be
activated.

If the AUS input is opened, for example in the event of E-Stop (emergency
stop), then the main contactor on the DKS is turned off immediately. However,
the internal bus is not shorted.

If the ZKS and AUS (off) inputs are closed and the device is ready, closing the
EIN (on) input will perform a soft start for the power section in the DKS.
The main contactor in the DKS is then automatically activated. The main
contactor then goes to a self-holding state. The activation pulse must be
present for approximately five seconds.
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7. Servo Drive Electrical Connections

(@) Terminal Block X8,
Signal Voltages

Signal Voltages for
Measurement and
Test Purposes

ISy

Inside the Drive| Connection Outside the Drive

+15VM- Measurement Voltage

0VM- Reference Potential of Measurement Voltage
-15VM- Measurement Voltage

Ground

+24VL- Load Voltage

0VL- Reference Potential of Load Voltage
Not Assigned

Maximum Permissible Load on Outputs: 100 mA

SBX8DKS7_3

Figure 7.3: Signal voltages at push-in terminal block X8.

15V DC and +24 V DC can be drawn from terminal block X8. These terminals
are used for measurement and test purposes. If these voltages are used
outside the DKS, care must be taken to ensure that no interference voltages
are injected into the device (use short shielded leads).

The voltage outputs are short-circuit proof. The maximum load of
100 mA must not be exceeded if the drive is to function properly.
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7. Servo Drive Electrical Connections

@ Terminal Block X7,
Signal Outputs
Internal Signal contacts | External Connection Internal Signal Contacts
Contact Loads | | - —F
1 ! | Open Closed
———
| Error - No Power Read ;
" " y to Turn On Power;
DC 24V, 1A |/ 2 Bb1 Contact, "ready | to Electronic Circuits Power Turned On
DC 24V, 1A | Error - Bus Power
UD Contact | Voltage < 220V Input O.K.
80% of regenerated
DC 24V, 1A TVW contact, overtemperature warning | continuous power reached - R;’%g\;ﬁgre(r)atlt(ed
[no power to electronic circuits o
DC 24V, 10A — | . .
AC 230V, 6A KINC1 contact "Acknowledge Power OFFl" Maé%g%?;ggtor N'Deg'feﬁg?ﬁ%tg '
DC 24V, 10A Ty | Main Contactor Main Contactor
AC 230V, 6A K1NO Contact "Acknowledge Power ON" | De-energized Energized

SBX7DKS7_4

Figure 7.4: Signal outputs on terminal block X7.

Contacts: Bb1, UD, TVW
Connection values max. 24 V, 1 A short-term and continuous.

A contactor coil must not be connected directly via the relay
contacts. High short-term currents on the relay contacts can cause
overloading during frequent switching and therefore could cause
failure.

Varistors must not be used to provide a protective circuit. Over the
course of their life, these devices consume increasingly higher
currents, which can lead to premature component failure.
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7. Servo Drive Electrical Connections

Bbl Contact The Bbl contact signals that the drive system is ready for the power to be
turned on.

The interlocks in the device do not permit the main contactor in the DKS to be
turned on until this contactis closed. Inthe event of an error, the main contactor
is deactivated and the Bb1 contact is opened. If this occurs, the drive may not
be decelerated in a controlled manner.

The Bbl contact closes if voltage is applied to X5/U1, X5/V1 and X5/W1 and
no error is present.

The Bb1 contact opens in event of the following errors:
» overtemperature

 drive overcurrent

« failure of the £15 VM/ +24 VL signal voltage

» heatsink temperature in the DKS is too high

» overcurrent in the power section of the DKS

» overvoltage

* bleeder overload

UD Contact The UD contact acknowledges that the DKS has been properly supplied with
power.

It opens when the following faults are encountered:

* DC Bus voltage < 200 V

Use:
 required condition for feed enable
 diagnostics

TVW Contact The TVW (temperature advance warning) contact opens when the continuous
feedback power is > 80% of the continuous bleeder power. If the bleeder load
continues to increase until athermal overload occurs, then the supply of power
in the DKS is interrupted.

The TVW contact can be evaluated in the controller to limit regenerated power
before a power shutoff occurs.

K1NO-Contact The K1NO output can be scanned to determine whether the main contactor
Acknowledge Power is energized. The presence of a closed KINO contact can be used as a
On condition for enabling closed-loop control on the drive.

KINCI1- Contact The K1INC1 outputs can be scanned to determine whether the main contactor
Acknowledge Power s de-energized. These outputs can be used as a condition for enabling a door
Off interlock.
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7. Servo Drive Electrical Connections

@ Terminal Block X3,
Analog Inputs and
Outputs

Analog Diagnostics
Outputs: AK1/AK2

Ready State Contact:
Bb

Outside the Drive

Inside the Drive|

AK1 } Diagnostics Output/Channel 1; Output voltage: +10V DC

0VM Current-Carrying Capacity: 4mA
AK2 } Diagnostics Output/Channel 2; Output voltage: 10V DC

0vVM Current-Carrying Capacity: 4mA
Ground

Bb

Bb } Bb Contact

AS

+
. AS- } Start Inhibit

! < ASQ Contact
i ASQ Q Contac
i

SBX3DKS7_5

Figure 7.5: Analog inputs and outputs on terminal block X3

The analog diagnostics outputs are measuring points which can be used to
output values generated within the drive for test purposes (for example during
setup). Additional information on the analog diagnostics outputs maybe found
in the Applications Manual.

Current-Carrying Capacity: 4 mA
Output Voltage: 10 V DC

If the ready state contact ,Bb" closes, then the servo drive is ready for high
voltage. The ,Bb* contact closes when the control voltage is applied and all
monitoring functions report a proper condition.

The drives internal interlocks in the unit do not permit the main contactor in the
DKS to be energized until this contact is closed. In the event of an error, the
Bb contact opens and the main contactor is turned off. When the Bb contact
is open, the drive cannot be expected to brake in a controlled manner. The Bb
contact can therefore be used to activate dynamic braking.

Contact rating: 24 V DC, 1 A (short-term and continuous)

A contactor coil must not be connected directly via the Bb relay
contacts. High short-term currents on the relay contacts can cause
overloading during frequent switching and, therefore, could cause
failure.

Varistors must not be used to provide a protective circuit. Over the
course of their lives, these devices consume increasingly higher

currents. This can lead to premature component failure.
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7. Servo Drive Electrical Connections

Start Inhibit: AS+, AS-,
ASQ, ASQ

@ Terminal X2,
RS-232 Interface

Connection X2

The start inhibit provides protection to ensure that the motor will not start

unexpectedly when a fault occurs.

The start inhibit is not used to stop moving axes.

AS+, AS-: Control input for relay cail
Voltage: 20V to 30 V DC
Power: 1.5 W
ASQ, ASQ; Potential-free contact, which acknowledges activation of

the start inhibit to an external controller.
Contact load: 24 V DC ,1A (short-term and continuous)

To activate the start inhibit, apply a voltage of +20 V to 30 V DC to input
terminals AS+, AS-. Operation of the internal start inhibit relay is acknowl-
edged to the external controller by the closing of the potential-free acknowl-

edgement contact (output ASQ-ASQ).

When setting up drive controls with an analog interface or a positioning card,
a VT-100 terminal or a PC having a VT-100 terminal emulation program can

be connected to this interface.

A ready-made cable is available to connect a PC (cable lengths equal 2,

10, and 15 meters) .

This cable is required to set up the servo drive with an analog interface (DAE,

DAA) or a positioning card (DLC).

S5,

Connector X2
15-pin D-Subminiature 9-pin D-Sub,
Connector Female

TxD \

H
O34
49 % x
»wwoo

~NobhwhN

- I-H

O OUITONNW
032
n w0

—

SGND 7 +—H C SGND
T | | | DTR
ing — — — — DSR
e Housing |—| | | / Serial
DKS 1.1 \ L L /Interface
______ J — — — — — — V24,RS-232C

IN 391 Service Cable

SBSer7_6

Figure 7.6: Connecting the DKS to a PC at terminal X2.
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7. Servo Drive Electrical Connections

@ Terminal X5
Motor Power and Input
Power Connection

X5
U v w (_1;_) @ Al A2 A3

—I A — A — I —i—

DKS Input Power Connection Motor power connection
3X 220V AC MDD motors

Figure 7.7: DKS power connection at terminal X5

Itis preferable to use Indramat power cables for connecting the servo drives
and MDD AC servo motors.

The INDRAMAT motor power cable contains:
« three wires for the motor power connection,
* one wire for the ground connection,

e a separate, shielded wire pair for monitoring motor temperature (PTC
resistance in the motor), and,

« a separately shielded wire pair for the motor brake.

The motor power cable is available assembled from INDRAMAT.
Optionally, the cable can be made of four single-stranded wires (3 phases, 1
ground wire) with separately routed shielded leads for temperature resistance

and brake connection.

Further information on technical specifications, connection and conducting
cross sections can be found in the motor description and the cable catalog.

The maximum cable length is 75 meters if INDRAMAT cables are used.
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7. Servo Drive Electrical Connections

@ Terminal X6,
Motor Temperature
Monitoring,

Motor Holding Brake

Connector X4,
Motor Feedback

Maximum
Cable Length

DKS 1
———— --—t
MDD ] [us
Servo Motor
PTC Holding
% Brake
DKSbrems7_8 I/

Figure 7.8: Connecting the motor holding brake and temperature monitoring circuit to
terminal block X6.

The brake on the MDD motors is not designed as a service brake.
After approximately 20,000 motor revolutions, the brake disks will
be completely worn down.

Controlling the motor holding brake:

The releasing and engaging of the motor holding brake is monitored and
controlled by the DKS servo drive. Additional information may be found in the
Applications Manual.

The motor feedback is connected to terminal X4, as per the terminal connec-
tion diagram.

MDD servo motors equipped with a digital servo feedback (DSF) are to be
operated with DKS drives 1.1- .....-D (see Figure 7.9).

MDD servo motors having a resolver feedback (RSF) are to be operated with
DKS drives 1.1-.....-R (see Figure 7.10).

Only those motor/servo drive combinations documented in the
configuration sheets may be operated together.

Itis preferable to use INDRAMAT feedback cables for making the connection
between the servo drive and the MDD servo motor feedback.

When using INDRAMAT feedback cables, the maximum cable length is 75
meters.

Additional information on INDRAMAT feedback cable may be found in the
motor documentation.
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7. Servo Drive Electrical Connections

RS-232
Interface

/_/%

Connection of optional
interface cards per
corresponding terminal
interconnect diagrams

Part No. I_"! R
> X3 ge22” 1 it lig lig Ij
|r F&x o |8 -lE .|9 .|'E -l
T g lis 1ig 1iS ]
Analog 2 fEO D e e 1. @
Outpuis < . » 3 |§ 5||§S||§8||5’5’||
o ot 1 i iz iz iz i
+ - e ko= ls el O%
o 0t 15 1i< liz liz )
Bb . . . . Sl
por —Jrec Ll heg g ———— -
AS- E o |
|§rt1?|§t 0 :
ASQ E_ ) | |
ASQ ) 2|
Part No. 2 X4 _L‘
ms\h_ e s | |
+15VM lsql-i— % : o o [le_ 2] |
ovM l—sq-— > (| SDI e &
15vM —} - o scL !I -=2| & |
Ll n Fs It §-§ $ |
+24VL —!— -5 g z(f T o_s| 8
ot —- -J:— D c- :: ;—f c;&); |
frei (= als St = £
Part No. -l_.xg 5 — ovs- :; g_% 8 l
" 10 |
21080 g ¥ I |
- o |
ZKS 2 N | l
3 (@]
OFF 4 @) : MDD l
s |Servo Motorl
PartNo. N ||_I_L g,§ S | |
S 3 3 .
Miﬁ X7 E ? § g T™M+ ;1_ Ia E o PTC |
1 53 Sz ™ = : S
Ready { 2 . Bbl I oa L 3 !] |
Power Vol 2 Il [l BR 4= I F |
oK. oliage { -2 ub l s 5 Cl | I:l s Uh |
s 0V “=)o |
Advance Temperature { _6 . TVW < L‘_K_L\ B O—lr J; D g?ellggg |
Warning 7 + I - — _c_ _\\
pomtesee] 070 Tiane e AN
o a2 O | 3N
Ee i e L I jrs ¢ |
40 0002 X5 |
R I e
___________ . L
~ r— ''''''' —et 2 Z APDKSD7_9
: | is# 3
2“-) ,_!—/ o| Single-phase direct input power connection possible with DKS 1.1-.030.-D:
x8 | o3 <| Apply 230 V AC across U1-V1.
3 DST @
| © Autotransformer
d8af

Figure 7.9: Terminal connection diagram for DKS 1.1-W....

(for motor with DSF digital servo feedback)

-D... basic unit
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7. Servo Drive Electrical Connections

RS-232
Interface
/—’%

Connection of optional
interface cards per
corresponding terminal

Part No.
241592 '
x |§ I|U I|U I|u I|c» II
g 2 g i 12
Analog e et
Outputs |% SllS’Nll ||g§|| |
‘o 2 | o
| ||§ I|«, I|_§ ||m | &,
RN RN
15 li2 12 iz 2 Lge 58
N [ T A [ 1 —
LNl _LEE B -
Start ' | |
Inhibit | |
Part No. g L‘ |
247618 5 1 r ol o
g ; ! |: | ;_i . |
| bl H _ 4| Q
— i oy - O I
3" [ g ors] B
. Tt |
. | - ]
2 i wowy I 0
2 T o ome] &
Part No Q- ST e 1o |
219830 X9 g o i S T LT |
e i g 9 i i
ZKs "2 £ 0 : | |
- | L]
3 @]
OFF r ) | Sio l MDD l
s ) . 28 |servo Motorl
Part No. -5 %g g X6 | N | |
219464 £3 g ) e L o e ore
> g9 2 !j wo M |
1 3 53 ™ = |
Ready { 2 Bb1 Ta own L 3 ] |
Power Voltage 2 Il [l BR - ! F |
oK. -2 ub l s ov. = | Ij s Uh |
5 B 2 |
Advance Temperature { 6 TVW < L‘_K_L\ | D ggﬁgg
Warning wa J—‘O_I'____ HA RN |
i I L o SETAN
Acknowledge ‘—\_lg Az ('3 ! I:I A g |
Power On { =10 KINO = NS AL Q i A
4|j>_ 2008 o | | |
[ I °l L
§ r— ''''''' —oir 9 Z W APDKSR7_10
| g8 2
(&)8 Jul g E % Single-phase direct input power connection possible with DKS 1.1-.020.-R:
x8 | &i <| Apply 230 V AC across U1-V1.
g DST &
| Autotransformer
Jyaf

Figure 7.10: Terminal connection plan for DKS 1.1-....
(for motor with RSF resolver servo feedback)

-R... basic unit
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7. Servo Drive Electrical Connections

7.3. Grounding Requirements for the Electrical Power
System

The DKS can be connected without an isolation transformer to grounded 3-
phase power systems.

With ungrounded 3-phase power systems, the phase voltage is present when
there is a short (earth-conn) between the housing and the power connection
of the DKS. If relatively high voltage differences between the phases and
ground are expected for several seconds, then an isolation transformer will be
needed to limit these overvoltages.

Input power system with mains referenced
ground conductor and DST autotransformer

Power
Source

I
! | | | |
| 1 | |
| | = | | |
N I I | |
| o1 I | 1 3xAC230V|
! - | i
| i i O . ? u1 i
I ?Sfrr —O-o- N Vi !
| —O-e —— o9 !
' Ef' | O+ + ? W1 |
| T |
| ! Il Xs !
[ T1 [ [ [
| S B SR
i DST DKS
Servo
Do not connect .
PELL L2 L ;
3 the neutral point Drive
3xAC on the autotransformer!

50 - 60 Hz

Q1 = Mains Protective Device

With power systems which have a mains referenced ground conductor, a DST
autotransformer can be used without isolating the voltage from the power

system. An isolation transformer can also be used.
SSDKS1DST7_11

Figure 7.11: Power system with mains referenced ground conductor and DST 3-phase
autotransformer.
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7. Servo Drive Electrical Connections

Power system without mains referenced ground
conductor and DLT isolation transformer

PEL1 L2 L3

3 xAC
50 - 60 Hz

Q1 = Mains Protective Device SSDKS1DLT7_12

With power systems which do not have a mains referenced
ground conductor, electrical isolation from the power system
must be implemented.

Figure 7.12: Input power system without mains referenced ground conductor and DLT 3-
phase autotransformer.

oAl * DOK-DIAX02-DKS01**++PRJ1-EN-E1,44 « 01.97 « 33



7. Servo Drive Electrical Connections

7.4. Connection to the Electrical Power

As a general rule the DKS servo drive must be connected to 3-phase power.
The servo drive DKS 1.1-.030.-... is an exception. The DKS 1.1-.030.-... can
also be connected to single-phase power but the performance characteristics
of the device are derated.

Connection to

3-Phase Power PEN —— — — — — — - — - — - — _TT__
E [
L2 L
L3 i
3 xAC I' |
(50-60Hz) i |
"
Lo
aUtOtI’:ﬂSS-I;OI'meI' i !
3 X AC 230V N |
|
|

Q1 = Mains Protective Device

SSDKSAN17_13

Figure 7.13: Connection to 3-phase input power .

Connection to  Connectionto 1-phase input power is also possible with servo drives DKS 1.1-
Single-Phase Power .030.-....

1xAC 230V
(50-60 Hz)

__.o__
ui vi wi

Q1 = Mains Protective Device

DKS 1.1-.030. - . ..
SSDKSAN27_14

Figure 7.14: Connection to 1-phase power only possible with DKS 1.1-WO030.-... servo drive.
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7. Servo Drive Electrical Connections

7.4.1. Direct Connection to Power System

The DKS can be connected directly to 3-phase power systems having 3 x 230
V AC ( 10%), 50 - 60 Hz. The only requirement is to provide fuses/breakers
for the power feed line.

l@ The DKS 1.1 -.030B-... servo drive can also be connected to a 230 V
(50 - 60 Hz) single-phase system.

Power Source The connection to the power system for the power section of the DKS can be
Protection  protected with circuit breakers or fuses.

With Fuses Iffuses are used, then the protection system can be selected based upon the
currentat maximum drive load. If the servo drive is not 100% loaded, the fuses
can be selected based upon the actual current in the input power line but must
not be less than 10 A.

DKS 1.1-WO030B-... | DKS 1.1-WO050A-... | DKS 1.1-W100A-...

3-Phase. 12 A 25 A 28 A
Connection

1-Phase. 16 A

Connection

Figure 7.15: Current at maximum drive load

With Circuit Breakers When circuit breakers are used, they may be designed based on the current
at maximum drive load. If the circuit breakers are designed based upon the
actual currentin the DKS supply line, then it will be necessary to select circuit
breakers 1.5 times the actual current.

Current-Operated A current-operated ground-fault circuit breaker must not be installed in the
Ground Fault Circuit DKS mains line (permitted per VDE 0160).
Breaker

oAl * DOK-DIAX02-DKS01**++PRJ1-EN-E1,44 « 01.97 « 35



7. Servo Drive Electrical Connections

7.4.2. Connection to Electrical Power Via Transformer

If the line voltage is greater or less than 3 x 230 V AC, transformers having an
output voltage of 220 V can be used.

If transformers are used, the required transformer specifications may be
found in the selection data on ,DKS with MDD," doc. no. 209-0069-4358.

Overload Protection  The transformer can be protected against overload by using circuit breakers
or fuses.

With Fuses If fuses are employed, use service class gL time delay fuses.

The rated current of the fuses should not be less than 3 times the transformer
primary current.

With Circuit Breakers  Current breakers may be selected according to the following table.

Determining Circuit Breakers for 3 x 380 V AC
on the Primary Side of the Power Transformer.
Power Primary Recommended Trip Trip Point
Rating in Rateq Current Circuit Breaker Range in A
kVA inA Siemens: Series 3 VE in A
(at3x380V)
0.5 3.0 3VE3000-2LA00 6.3...10 6.3(2.1xIN)
1.0 3.0 3VE3000-2LA00 6.3...10 6.3(2.1xIN)
1.5 3.0 3VE3000-2LA00 6.3...10 6.3(2.1xIN)
2.0 3.0 3VE3000-2LA00 6.3...10 6.3(2.1xIN)
25 3.8 3VE3000-2LA00 6.3...10 6,3(1.7xIN)
35 5.3 3VE3000-2MA0O 10...16 10(1.9xIN)
4.0 6.1 3VE3000-2MA00 10...16 10(1.6xIN)
5.0 7.6 3VE3000-8MA00O 12.5...20 12.5(1.6xIN)
7.5 11.4 3VE3000-2NAQO 16...25 17.1
10.0 15,2 3VE3000-2NA0O 16...25 23
12.5 19.0 3VE3000-2PA00 22..32 29

Figure 7.16: Selection of a circuit breaker based on the transformer rating.

Current-Operated A current-operated ground fault circuit breaker must not be installed in the
Ground Fault DKS mains line (permitted per VDE 0160, section 6.5)
Circuit Breaker

oAl * DOK-DIAX02-DKS01**++PRJ1-EN-E1,44 « 01.97 « 36
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DST 3-Phase
Autotransformer
Nameplate:
Example: 440V
BV 415V
Prim.: 380/415/440 V 380V
Sec.: 220V 6,6A
Leistung: 2,5 kVA DB 220v
YNa0 50/60 Hz
n. VDE 0550 T40E e

Thermal Contact:

a

AC 220V/1A
DC 24V/1A

b

Core Selection Diagram for 220V, 50/60Hz Output Voltage

e

| |<—E—>| |
- F — !

t——— D ———»]

Upright Design for
Floor Mounting
Type DST.../S

Core: El
250/250/103 ~,.380/460/500V
250/250/92 415/440V
250/250/77 /
250/250/65
250/250/52 G}
200/200/75
200/200/71
200/200/61
200/200/41
170/170/46,5 e-}
150/150/51,5 _dl} {B
-— E
150/150/41,5 . E ! Side Mounted Version
125/125/41,5 A for Walls
Type DST../L
125/125/26,5
051 15 2 2535 4 5 75 10 kVA
Technical Data DST Transformers
Dimensions in mm Wi

Core A B B1 B2 (o Cl | cC2 D E F G H J | J1 K K1 | (kg)
170/170/46,5| 205 [ 235 210 | 180 | 120 | 110 [ 101 | 170 | 95 | 145 | 205 | 7 | 102 | 13 | 85 | 205| 12
200/200/41 240 (270 | 260 | 210 | 120 | 135 [ 102 | 200 | 110 | 170 [ 245 | 11 | 120 | 17 | 90 | 235| 18
200/200/61 240 | 270 | 260 | 210 | 140 | 155 | 117 | 200 | 110 | 170 | 245 | 11 | 120 | 17 | 110 | 235| 22
200/200/71 240 (270 | 260 | 210 | 150 | 170 [ 132 | 200 | 110 | 170 | 245 | 11 | 120 | 17 | 120 | 235| 25
200/200/75 240 [270| 260 | 210 | 155 | 174 | 136 | 200 | 110 | 170 | 245 | 11 | 120 | 17 | 125 | 235| 26
250/250/52 300 | 350 | 325 | 265 | 140 | 162 | 127 | 250 | 140 | 210 | 305 | 11 | 150 | 20 | 110 | 290( 31
250/250/65 300 [ 350 | 325 | 265 | 155 | 175 [ 140 | 250 | 140 | 210 | 305 | 11 | 150 | 20 | 125 | 290| 36
250/250/77 300 (350 | 325 | 265 | 165 | 187 [ 152 | 250 | 140 [ 210 | 305 | 11 | 150 | 20 | 135 | 290| 42
250/250/92 300 325 | 265 | 180 250 | 140 | 210 11 | 150 150 48
250/250/103 | 300 [ 350 325 | 265 | 195 | 214 | 177 | 250 | 140 [ 210 | 305 | 11 | 150 | 20 | 165 | 290| 53
125/125/26,5| 150 165 | 130 | 75 125 | 70 | 100 6 | 75 55 4
125/125/41,5| 150 165 | 130 | 90 125 | 70 | 100 6 | 75 70 5,5
150/150/41,5| 180 190 | 160 | 105 150 | 80 | 125 71 90 75 8,5
150/150/51,5| 180 190 | 160 | 115 150 | 80 | 125 71 90 85 10

MBDKSDST7_17

Figure 7.17: 3-Phase DST autotransformers (dimensional drawings, selection of cores,

nameplate).
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7. Servo Drive Electrical Connections

3-Phase DLT
Isolation Transformers

|————— A ——————— |=—C1
+ 4+ o+ (
—
m O
+  + o+ L
4 o _
I | Ho
! |<— E —>| ! Wall-Mounted
l—-—— F ——] Version
D Type DLT.../L Floor Mqunted
Version
Type DLT.../S
Connection Diagram Thermal Contact: Type Code
a
W1 1v1 1wl L DLT 5/S/380-220 YynO
? AC 220V/1A 3-Phase
DC 24vi1A Power Transformer
b kVA
Rating

-

i

Ul 2vi 2wi1 2N

N

Technical Data for DLT Transformers

S: Floor Mounted
L: Wall Mounted

Primary Voltage (V)
Phase-to-Phase

Secondary Voltage (V)
Phase-to-Phase

}7

}—

Vector Group

Rating A B Bl C C1 D E F G Gl Ho Wit.

(kVA) (kg)
0,5 180 190 105 150 80 125 75 7 8,5
1,0 205 210 230 170 95 145 95 7 13,0
15 240 260 140 200 10 170 110 n 21,0
2,0 240 260 150 200 110 170 120 1 24,5
2,5 300 325 140 250 140 210 10 1 30,5
4,0 300 325 165 250 140 210 135 u 42,0
5,0 335 365 400 175 200 | 280 160 230 145 350 u 55,0
7,5 360 395 420 190 205 ( 300 170 250 160 370 n 70,0
10,0 360 395 420 205 220 300 170 250 175 370 1 85,0
15,0 420 450 245 350 190 280 185 14 122,0
20,0 420 450 275 400 190 280 165 14 152,0
25,0 580 540 255 270 400 205 18 180,0
35,0 660 590 295 270 480 245 18 265,0
50,0 660 655 305 270 480 255 18 320,0

MBDKSDLT7_18

Figure 7.18: DLT three-phase isolation transformers (dimensions, connection diagram,

nameplate).
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7. Servo Drive Electrical Connections

7.5. Interface Circuit for the DKS Servo Drive

The general operating method as suggested by INDRAMAT is to control the
main contactor and dynamic braking in the DKS. Selection of the control
method and its effects will depend on the function offered and the responses
of the entire system. It is, therefore, the responsibility of the machine builder.

Stopping the Drive in  Theinternal busis shorted as a safety measure. This brakes drivesin the event
the Event of Faults in  of trouble in the drive's electronic system.

the Drive's Electronic
Circuitry With or With- When the bus is shorted, MDD servo motors are always braked to a stop,
out Dynamic Braking whether the electronic circuitry in the drive is still functioning or not.

Without dynamic braking, properly functioning drives can be braked at maxi-
mum torque. However, if there is trouble in the closed-loop electronic control
system, or if there is a discontinuity in the feedback line, it should be expected
that drives will coast without electrical braking. Dynamic braking can only be
eliminated when nonbraked deceleration does not damage the system. As an
alternative, motors equipped with mechanical holding brakes can be used.

[@ How to best stop the drive in the event of trouble will depend on the

functions offered on the system. In the final analysis, this decision
can only be reached by the system designer. Thus, the following
recommendationis intended only as a guide to the system designer.
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7. Servo Drive Electrical Connections

Controlling the DKS  This means of controlling the DKS achieves high reliability at low expense. It
with Dynamic Braking makes the most effective use of the monitoring functions.

Application  Normally this control method should be selected.

Characteristics Dynamic braking always stops MDD motors with braking whether the elec-
tronic circuitry on the drive is still functioning properly or not. Dynamic braking
is only triggered in the event of drive faults.

Operating Principle When the emergency stop button is pressed, the main contactor in the DKS
immediately drops out. The drive is brought to a stop in accordance with the
programmed error reaction.

A drive error message from the DKS (Bb contact), an error message from the
NC control (servo error), or the tripping of limit switches causes the main
contactor to be turned off, and dynamic braking is triggered.
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7. Servo Drive Electrical Connections

Control of the DKS « With dynamic braking
« Upon E-Stop, controlled braking by the electronic circuitry in the drive

|
|
|
|
|
|
|
|
|
|
i
B

Vol
=
o
’ —
z[ Moo — -1

Autotransformer
DST
3 X AC 220V
U1 vi Wlé =
——————————— o—0—0-—O0—-—————
I ,— I
| X9/1 | I |
_ A DC 24V
hd /\/ |
X3/6 |
| Bb = —
ZKS K1 |
X9/1, X9/2 X3/7 |
S20 - | |
| v |
NC |
L X9/2 — "
— Ji Al
OF/F . S1hv — A2 | \ Motor
X9/3, X9/4 Power
Q Connection
Sk - |
A3
L —0
— I
ON - |
X9/5, X9/6 S5l |
— On-Delay 5 s |
due to inrush
current limiting |
| Internal |
Power-ON Pulse | Bbl
5s |
| K1 |
| |
l\__ _ _ _ _ _ _ _ _ _ . ____ d
Bb1 = Supply Module Ready (drive system)
K1 = Main Contactor in DKS S1 =Emergency STOP
Q1 = Mains Protective Device S2 = Axis overtravel
Q10 = Main Switch S4 = Power OFF

S5 =Power ON
SSDKSAN7_19

Figure 7.19: Control of the DKS for immediate power off in the event of an E-stop by
means of dynamic braking.
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8. Accessories

8. Accessories

8.1. Connector Kits for DKS Basic Unit

Connector Kit
S1-DKS 1

§| Part No. 219 830
/l(E Part No. 247 618
| x3

|

|

|

|

|

|

g |
/§ Part No. 241 592 |
| & |
|

|

|

|

]

| 3
LI
Y
| ——
g| Part No. 219 464
x5 L
Uvw@®®@ AL A2 A3

| | x6
Part No. 221 159
N B S

jiees
LN

A\
| The connector for the motor feedback |
| connection is generally found in the T |

connector kit for the i| Part No. 231 715
| S..-DDS 2 |
\ /
~ —~

DKSzub8_1

Figure 8.1: Connector Kit S1-DKS 1 for the DKS basic unit.

Connector kit S1-DKS 1 is generally needed for the DKS servo drive (basic
unit).

Depending on the configuration, an S..-DDS 2 connector kit is also required.
Connector kit S..-DDS 2 can be selected for the appropriate configuration as
per Figure 8.2.

Additional optical fiber connections (cable and connectors or ready-made
cables) are required for servo drives equipped with the SERCOS interface.
These are not part of the accessories kits. Refer to Section 8.4 when selecting
optical fiber connections.

An additional connector is required for the DLC 1.1 positioning card for servo
drives equipped with positioning control, ifinterface RS-232 or RS-485 is used
on the DLC positioning card.
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8. Accessories

8.2. Connector Kits for Configuration

A specific S..-DDS 2 connector kit is available for each configuration. Each
connector kit includes the connector for the plug-in cards which are installed
on the configured servo drive and the motor feedback connector (X4).

Configuration Connector Kit Notes

DA01-00 S 1-DDS 2

DA02-00 S 1-DDS 2

DA03-00 S 8-DDS 2

DL01-00 S 9-DDS 2 2

DL02-00 S10-DDS 2 2)

DL03-00 S11-DDS 2 2)

DL04-00 S12-DDS 2 2

DL05-00 S13-DDS 2 2

DS01-01 S 2-DDS 2 D

DS03-01 S 3-DDS 2 b

DS04-01 S 3-DDS 2 2

DS05-00 S 7-DDS 2 )

RA01-00 S 1-DDS 2

RA02-00 S 1-DDS 2

RLO1-00 S 9-DDS 2 2)

RL0O2-00 S10-DDS 2 2

RL0O3-00 S11-DDS 2 2)

RL04-00 S12-DDS 2 2)

RL0O5-00 S13-DDS 2 2

RS01-01 S 2-DDS 2 D

RS03-01 S 3-DDS 2 D

RS04-01 S 3-DDS 2 )
b When using servo drives equipped with SERCOS interface,
the optical fiber connections (cable and connectors or ready-
made cables) must also be ordered (see Section 8.4).
2 When servo drives equipped with single-axis positioning
control are used, the connector for the DLC positioning card are
not included in connector kit S..-DDS 2. They must be ordered
separately (see Section 8.3.).

Figure 8.2: Determining which connector kit is required for the configuration.
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8. Accessories

The following table lists the contents of the various connector Kits.

Connector Kit  |QTY Part Accessories
Number
S 1-DDS 2 1 231715 15-pin D-subminiature, male
231714 15-pin D-subminiature, female
1 241 647 10-pin push-in terminal
S 2-DDS 2 1 231715 15-pin D-subminiature, male
241591 9-pin push-in terminal
S 3-DDS 2 2 231715 15-pin D-subminiature, male
1 241 591 9-pin push-in terminal
S 7-DDS 2 3 231715 15-pin D-subminiature, male
241591 9-pin push-in terminal
S 8-DDS 2 1 231715 15-pin D-subminiature, male
1 231714 15-pin D-subminiature, female
1 241 647 10-pin push-in terminal
1 231718 37-pin D-subminiature, female
S 9-DDS 2 1 231715 15-pin D-subminiature, male
1 231718 37-pin D-subminiature, female
S10-DDS 2 1 231715 15-pin D-subminiature, male
2 231718 37-pin D-subminiature, female
S11-DDS 2 1 231 715 15-pin D-subminiature, male
231718 37-pin D-subminiature, female
S12-DDS 2 2 231715 15-pin D-subminiature, male
1 231718 37-pin D-subminiature, female
S13-DDS 2 2 231 715 15-pin D-subminiature, male
2 231718 37-pin D-subminiature, female

Figure 8.3: Parts lists for connector kits S..-DDS 2.

8.3. Connectors for Individual Components

You can use the following table to determine the proper connectors to be used
with the components in the configured servo drive.

If you are ordering connector kits and ready-made cables, some of the
individual connectors in the connector kit may not be necessary.

You can avoid this as follows:

When using ready-made cables do not order any S..-DDS 2 connector kits.
Use the following table to select any connectors you may need in addition to
the ready-made cables.
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8. Accessories

male contacts

Component Ter- Name of Part | abel Text Comment
minal  |Connector Number
Block
DDS 2, DDS 3 X4 Connector for 231715 | STECKER IN290 Connector not needed
Servo Drive feedback connection, 15-D when using ready-made
subminiature, male feedback cable.
DKS 1 X4 Connector for 231715 | STECKER IN290 Connector not needed
Servo Drive feedback connection, 15-D when using ready-made
subminiature, male feedback cable.
DSS1.1,DSS 1.3 X10 Connector for 244 069 | STECKER IN420 IN 420 for optical fiber cable
SERCOS Interface optical fiber cable or or IN 414 with dia. 2.2 mm for
244 062 | STECKER IN425 connections inside the enclosure.
X11 Connector for 244 069 | STECKER IN420
optical fiber cable or IN 425 for optical fiber cable
244 062 | STECKER IN425 IN 416 with dia. 6.0 mm for
connections outside the
enclosure (connector not
necessary when using ready-
X12 9-pin male connector 241591 | STECK-KL3,81 F made optical cable IKO...).
MC 1.5/ 9ST B 1-9
DAE 1.1 X13 10-pin male connector 241 647 | STECK-KL3,81 F
Analog interface MC 1.5/10ST B 1-10
incremental encoder
Emulator
X14 15-pin D-subminiature, 231714 | STECKER IN289
female contacts
DAA 1.1 X15 10-pin male connector 241 647 | STECK-KL3,81 F
Analog interface with MC 1.5/10ST B 1-10
absolute encoder
emulator
X16 15-pin D-subminiature, 231714 | STECKER IN289
female contacts
DZF 1.1 X20 15-pin D-subminiature, 231715 | STECKER IN290
Gear encoder interface male contacts
DLF 1.1 X23 15-pin D-subminiature, 231715 | STECKER IN290
High-resolution position male contacts
interface
(sine-wave signals)
DEF 1.1 X22 15-pin D-subminiature, 231715 | STECKER IN290
Incremental position male contacts
interface
(square-wave signals)
DEF 2.1 X24 15-pin D-subminiature, 231715 | STECKER IN290
Incremental position male contacts
interface
(square-wave signals)
DEA 4.1 X17 37 pin D-subminiature, 231718 | STECKER IN293
Input/Output female contacts
(I/0) card
DEA 5.1 X32 37 pin D-subminiature, 231718 | STECKER IN293
Input/Output female contacts
(I/O) Card
DEA 6.1 X33 37 pin D-subminiature, 231718 | STECKER IN293
Input/Output female contacts
(I/0) Card
DLC 1.1 X30 Ready-Made Cable Ready-made cable IKS 745/...
Positioning Card for programming and
display unit (max. length 30 m)
X31 9-pin D-subminiature, 231713 STECKER IN288

Fig 8.4: Selection of individual connector for components for the configured servo drive.
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8. Accessories

8.4. Selection of Optical Fiber Connections

Communication between the drive and the control takes place over optical
fiber cable with the SERCOS interface.

Additional information on the subject of fiber optics“ may be found in the
Applications Description for Fiber Optics Handling (doc. no.: 209-0090-4101-xx).

In this description of ,fiber optics handling®, the following items are discussed:
« fiber optics in general

 basic principles for planning fiber optics transmission systems

 routing specifications for optical fiber cable

e measuring attenuation in ready-made optical fiber cables

 available optical fiber FSMA connector and optical fiber cable

» assembly instructions for FSMA connectors

* tools for assembling optical fiber cables

Use the following drawing to determine the information needed to order optical
fiber cables for the entire system.

CNC

SERCOS
Interface

IKO 984 /... /(for routing outside
- / the enclosure)
£
©
d Length in Meters
g
2
2 ]
o L]
=
Dia. 2mm ‘ [%

HE 1

Optical fiber plug-in coupling
(allows cable to pass through
cabinet panel) z
Part No. 252 524

DKSlwlkab8_5

IKO982/. ..
|

Length in Meters

Figure 8.5: Selecting ready-made cables for the SERCOS ring.
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9. Condition as Shipped

9. Condition as Shipped

The products are shipped in cartons. In the case of individual or mixed orders
(several different units) the equipment is packed in non-reusable packaging.
Accessories are in a separate box. All the individual boxes are combined for
shipment in a larger shipping container (box or pallet).

If several such devices are delivered, returnable packaging may be used.

An envelope containing two delivery slips is found in the shipping container.
No additional shipping papers are present, unless specifically requested.

Damage-free unpacking is ensured by opening at the glued seams..
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10. Product Identification

10. Product Identification

In the event of mixed orders the shipping container contains the individually
packaged drives and their accessories. If the order contains multiple quanti-
ties of the same devices, the accessories may be contained in a separate
shipping container.

The DKS packaging is marked by a bar-coded label. This label identifies the
contents as to version and contains information relating to processing the order.

TINNIDRAMAIR GnbH Lohr/Main

Unit Type Code Made in W-Germany

Serial Number

of the Unit OKS 1. 1-W#58-DRa

F
Iltem Number

on the Delivery Slip 24?284'2832
N

Commission Number BBBI

mecXROTH MECHAN

e oo =NV A R
_Item Number on the\ H“.Ml“l“"llmll‘”“l
Deliver Sflp .(bar coded) \
o warcoce 1 UMMM (WA
Serial Number of the Unit = [ “!MMM“J! m””l.@u"mw

(bar coded) 233

Addressee

TSDDS2groR.tif

Fig. 10.1: Bar code label on DKS packaging (example)

If more than one of the same unit are contained in the packaging, the serial
numbers of all the units it contains are located on the bar code label (only with
reusable packaging).

Thereisalabelonthe side ofthe DKS giving all information needed for service.
It corresponds to the bar code label and lists the shipping date.

The configuration label is on the DKS front panel. It is also visible when the
DKS is installed in the drive package. (The label on the side is not!).

Shipping Date
AR AMAR GcmoH Lohr/Main /

Serial Made in Germang
Coenal | (G 1, 1-Hp50-0RR -2 16/5:
Unit |~ 2ATE0A-GRIE I%672 ool
- ROTH ECHRN /
/

Destination Commission Number

TSDDS2Kklein.tif

Fig. 10.2: Label for service mounted on the side of the unit (example).
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10. Product Identification

Type Code a

INDRAMAT-
Part Number

Serial

Number

Bar Code
S

Shiopi
—DKS 1.1-W100-D Shipping
Month/
247199-02094 Year
247199 K16/93
DOI0 OO0 TR0 1000 Q0 Dm0 T T

SN247199-02094 AO05

erial Number Internal Code

Fig. 10.3: Label on DKS 1 basic unit (example, on front panel)

Accessories The accessories are packed in bags marked with the ordering code. A packing
slip is included with the accessories. It contains the order number and lists the
parts included in the accessories kit. With ready-made cables, the order code
appears on a label attached to the cable. Non-ready-made cables (,raw
cables®) have the cable number printed on them.

Page 1

Page 2

m Quantity Name Part No.
Sl - D DS 2 1 D-sub Connector, 15-pin, female 223008
SEssswssale
T A A L e comeson s ez
250 811
4 Screw 221657
vz ]

For equipment configuration: 2 Housing, 15-pin 221661
DA01-00
DAO02-00
RAO01-00

1 Push-In Terminal Block, 15-pin 241647

(2 E 2 EE

Page 3

Page 4

Date: DD.MM.YY
File: S1-DDS2
Part No.. BPZ: 250821

Packing Slip for Accessory Kit
S1-DDS2
Form No.:109-0852-4206-00

BPZettel10_4

Fig. 10.4: Typical packing slip.
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11. Storage and Transport

11. Storage and Transport

Store the servo drives in a dry, dust- and vibration-free environment.
Permissible temperature range -30°C to +85°C.

Use a shock absorbing support if there is a potential for heavy shock and
vibration to occur during transit!

Handling warnings on packaging:

Achtung
Hochwertige Elektronik
Attention
Fragile Electronic

Vor Nasse schutzen Nicht werfen
Nicht belasten Nicht kanten
Do not apply load Do not tip
Do not drop Keep dry

Fig. 11.1: Handling instructions for shipping.
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12. Index

A

Accessories 31,41
Analog Interface 8
Auxiliary Plug-In Cards 9

B

Basic Dimensions 19
Basic Unit 7

Brake 24

Bus Connection 25

C

Cable Length 23
Command Interface Card 8
Condensation 16
Configuration 12
Configuration Label 10
Configured Servo Drive 7
Connection 21

Connectors 34

Cooling Units 16

D

Delivery Condition 39
Diagnostics Outputs 26
Dimensional Drawing 20

E
E.-DDS 2 31,32
Elevation 15

G

Ground Connection 23

H

High-Resolution Position Interface
Humidity 15

|

Identification of Product 40
Incremental Position Interface 9
Intermediate-Circuit Connection

L
Loading Resistances 37
Location of Servo Drives 18

M

Motor Feedback 28

Motor Power Cable 23
Motor Temperature Monitor 24

9

25
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12. Index

N
Nameplate 11

@]
Optical Fiber Cable 36
Optical Fiber Connections 36

P
Power Losses 14
Power Requirements 13
Power Source Devices 6
Protection Class 18

R

Ready State 37

Ready State Contact 27
RS-232 Interface 28

S

S.-DDSs 2 31,33

SERCOS Interface 8
Single-Axis Positioning Module
Software Module 9

Start Inhibit 27

Storage and Transport 42
System Overview 5

W
Water Condensate 16

8
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13. Supplementary Documentation

13. Supplementary Documentation

Intelligent Digital AC Servo Drives with Compact Servo Drives

Intelligent Digital AC
Main Spindle and AC
Servo Drives with
SERCOS Interface

c
i)
c©
200
£S5
oS
c £
= o O
558
(DE“S
>
S
<

Intelligent Digital

AC Main Spindle and
AC Servo Drives with
SERCOS Interface
Doc.-No.: 71800

Intelligent Digital
AC Servo Drives

Intelligent Digital

AC Servo Drives
Doc.-No.: 71801

DKS 1 and MDD

Selection
Dimensioning

<

DKS 1 and MDD

Intelligent Digital

AC Servo Drives

System Configuration Manual

— functional selection of tested
available system configurations

Doc.-No.: 209-0069-4364

DDS and MDD

DKS 1 and MDD

Intelligent Digital AC Servo Drives

Selection Data

— Selection of motor/drive combinations
to achieve proper performance

Doc.-No.: 209-0069-4358

C_ You have this documentation.

!

DKS 1

Intelligent Digital

Servo Drive with Integrated
Power Supply-Basic Unit

Plug-In Cards for the

=

9o

(:6 Plug-In Cards Int i tD 't |S Dri

= = - ntelligent Digital Servo Drives

5 Configuring Manual ) ; .
(@ BR7)]
E 2 _ technical/design data Technical Data and Connection Diagrams
33 — assembly, installation Doc.-No.: 209-0069-4356
= € — interfaces, accessories
S ﬁ — connection requirements
O < Doc.-No.: 209-0069-4355

c

2

[%]

[0

e

[
DKS 1 and MDD
Intelligent Digital
oks1anampp | AC ServoDrives pps,pksopc|  DDS, DKS, DDC and MDD
withoLer | with Single-Axis Positioning Card and MDD

Use
(Isetup,
Operation, Diagnostics)

|

Application Manual

— setup

— diagnostics, troubleshooting
— summary of parameters
Doc.-No.: 209-0069-4351

<

Intelligent Digital AC Servo Drives
Troubleshooting Information

Doc.-No.: 209-0069-4357

Fig. 13.1: Summary of additional documentation.
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Dig.Positioning Card

DKS
Digital Positioning Card
Doc.-No.: 71901

c
i)
(=]
200
£S5
Egm
=Eo
558
OECG
>
S
<

Selection
Dimensioning

<

Digital AC Servo Motors

Configuring
— technical data
— design data

— available models/options

— accessories

117
115
112

093

|

090

|

D71
MDDO065

|

095

|

|

|

Doc.-No.: 9.578.054.4

| 041

025

|

MDDO021

i

Doc.-No.: 9.578.062.4

Doc.-No.: 9.578.061.4

Doc.-No.: 9.578.060.4

Doc.-No.: 9.578.056.4

Doc.-No.: 9.578.057.4
Doc.-No.

19.578.058.4

Doc.-No.: 9.578.065.4

Doc.-No.: 9.578.064.4

Doc.-No.: 9.578.059.4
Doc.-No.: 9.578.063.4

Blowers on MDD

Blowers or Mounting
on MDD Servo Motors
Configuring

— technical data

— design data
— assembly
— matching with MDD motors

Doc.-No.: 9.578.003.4

Configuring
(Design, Assembly, Installation)

\/

DLCL-A
Single-Axis
Positioning Card

DLC1-A

Single-Axis Positioning Card
for Digital Servo Drives
Programming Manual
Doc.-No.: 109-0852-4102

SYSDA 1.1
Digital
AC Servo Drive

SYSDA 1.1 Setup Aids for Intelligent
Digital AC Drives Equipped with
SERCOS Interface

Application Manual

— technical data

— components

— operation

— setup

Doc.-No.: 209-0069-4322

Use
(Setup,
Operation, Diagnostics)

<
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