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Important information ILS2E EtherCAT

Important information

This manual is part of the product.
Carefully read this manual and observe all instructions.
Keep this manual for future reference.

Hand this manual and all other pertinent product documentation over to
all users of the product.

Carefully read and observe all safety instructions and the chapter "Be-
fore you begin - safety information".

Some products are not available in all countries.
For information on the availability of products, please consult the cata-
log.

Subject to technical modifications without notice.

All details provided are technical data which do not constitute warranted
qualities.

Most of the product designations are registered trademarks of their re-
spective owners, even if this is not explicitly indicated.
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Writing conventions and symbols

Work steps

Bulleted lists

Making work easier

Parameters

Sl units

If work steps must be performed consecutively, this sequence of steps
is represented as follows:

m Special prerequisites for the following work steps

» Step 1

<1 Specific response to this work step

» Step2

If a response to a work step is indicated, this allows you to verify that the
work step has been performed correctly.

Unless otherwise stated, the individual steps must be performed in the
specified sequence.

The items in bulleted lists are sorted alphanumerically or by priority. Bul-
leted lists are structured as follows:

e |tem 1 of bulleted list
e |tem 2 of bulleted list
— Subitem for 2
— Subitem for 2
e Item 3 of bulleted list
Information on making work easier is highlighted by this symbol:

Sections highlighted this way provide supplementary
information on making work easier.

In text sections, parameters are shown with the parameter name, for ex-
ample POSdirOfRotat. The way parameters are represented in tables
is explained in the chapter Parameters. The parameter list is sorted al-
phabetically by parameter name.

Sl units are the original values. Converted units are shown in brackets
behind the original value; they may be rounded.

Example:
Minimum conductor cross section: 1.5 mm? (AWG 14)

Lexium Integrated Drive
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1 Introduction

1.1 About this manual

This manual is valid for all ILS2E standard products. This chapter lists
the type code for this product. The type code can be used to identify
whether your product is a standard product or a customized model.

1.2 Unit overview

~__>
The "Lexium Integrated Drive" consists of a stepper motor and inte-

grated electronics. The product integrates interfaces, control electron-
ics, a holding brake (optional) and the power stage.

Figure 1.1 Device overview

Reference value supply  The "Lexium Integrated Drive" moves the motor according to the com-
mands received by a fieldbus master, for example a PLC or a PC.

Safety function  The integrated safety function STO (IEC 61800-5-2) complies with
Safety Integrity Level SIL2. The safety function allows for a category 0
stop as per IEC 60204-1 without external power contactors. It is not nec-
essary to interrupt the supply voltage. This reduces the system costs
and the response times.

Drive profile  The product supports different drive profiles:
¢ CANopen CiA 402
e PLCopen vendor-specific

Lexium Integrated Drive 11
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1.3 Components and interfaces

Figure 1.2  Components and interfaces

3-phase stepper motor

Electronics housing

Insert for sealing (accessory)

Insert with cable entry (accessory)

I/0 insert with industrial connector (accessory)

Switches for settings

Cover of electronics housing, must not be removed

Cover of connector housing, to be removed for installation
Cover with industrial connector for VDC supply voltage and
IN/OUT fieldbus connection (optional)

Electrical interfaces

CRITEBRZ

—
—
(=)

-
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1.3.1 Components

Motor

Electronics

Holding brake

1.3.2 Interfaces
Supply voltage VDC

Ethernet fieldbus interface

RS485 interface

24 V signal interface

The motor is a brushless 3-phase stepper motor. The motor has a high
power density due to the use of the latest magnetic materials and an op-
timized design.

The electronic system comprises control electronics and power stage.
Control electronics and power stage have a common power supply and
are not galvanically isolated.

The product can be parameterized and controlled via the fieldbus inter-
face.

4 digital 24V signals are also available. Each of these signals can be
used as an input or output.

The product can optionally be equipped with an integrated holding
brake. The holding brake is controlled automatically.

The supply voltage VDC supplies the control electronics and the power
stage.

The product features an Ethernet fieldbus interface. This interface is
used for controlling and commissioning the drive.

An RS485 interface is provided in addition to the fieldbus interface. The
RS485 interface is also used to commission the product.

You can also use the RS485 interface and the commissioning software
to monitor the product during operation. It is possible to establish a si-
multaneous connection with the fieldbus.

4 digital 24V signals are available. Each of these signals can be used as
an input or output.

The 24V signals are available to the master controller. However, it is also
possible to parameterize special functions such as connection of limit
switches.

Lexium Integrated Drive
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1.4 Nameplate

The nameplate contains the following data:

SN 00000000 Made in Germany

(8)

O :L 9
@)ﬁi Uy 000 Vrms  Insulation class @
My 0.00NM  Tamomax 0C s D)
W " Imax 0.00 Arms PR0.00 Rev 0.000 RS00——— @
@ﬁ _ny 0000 rpm rc e
%foowl 00.00.00 1D 000 ... ~ N

Figure 1.3  Nameplate

) Type code

) Type code (old designation)
) Nominal voltage

) Nominal torque

) Maximum input current

) Nominal speed

) Date of manufacture

) Thermal class

) Maximum ambient air temperature
0 Software revision

1 Hardware revision

2 Firmware number

3 Material number

4

1
2
3
4
5
6
7
8
9
1
1
1
1
1 Serial number

=~ o~ o~ o~

~— — ~— ~— —
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1.5 Type code

Motor
ILS = Stepper motor

Supply voltage
2=24..48 V4

Communication interface
E = EtherCAT

Size
57 =57mm"
85 =85 mm

Length

1 =1 stack
2 = 2 stacks
3 = 3 stacks

Winding
P = Medium speed of rotation/medium torque
T = High speed of rotation/low torque

Connection version
B = Printed circuit board connector
C = Industrial connector

Position capture
1 = Stepper motor with index pulse

Holding brake
A = Without holding brake
F = With holding brake 2

Gearbox
0 = Without gearbox

Reserved

1) Not available in combination with the holding brake option.

2) Not available for size 57 mm.

57

Customized product In the case of a customized product, position 9 is an "S".
Positions 10 ... 13 are the number of the customized product.

Example: |LeeceeeeS1234--

Lexium Integrated Drive

15



1 Introduction ILS2E EtherCAT

1.6 Documentation and literature references

Source product manuals  The current product manuals are available for download from the Inter-
net.
http://www.schneider-electric.com

Source EPLAN Macros  For easier engineering, macro files and product master data are availa-
ble for download from the Internet at:

http://www.schneider-electric.com

User associations  http://www.ethercat.org

Additional literature  We recommend the following literature for more in-depth information:
* Ellis, George: Control System Design Guide. Academic Press

e Kuo, Benjamin; Golnaraghi, Farid: Automatic Control Systems. John
Wiley & Sons

e Tanenbaum, Andrew S, Computernetzwerke. ISBN: 3-8273-7011-6,
Addison-Wesley Verlag Berlin

¢ Hunt, Craig, TCP/IP Netzwerk Administration. ISBN: 978-3-89721-
179-7, O'Reilly Verlag KéIn

16 Lexium Integrated Drive
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1.7

Declaration of conformity

Sciyeider

SCHNEIDER ELECTRIC MOTION DEUTSCHLAND GmbH & Co. KG
Breslauer Str. 7 D-77933 Lahr

EC DECLARATION OF CONFORMITY
YEAR 2008

X] according to EC Directive Machinery 98/37/EC
[X] according to EC Directive EMC 2004/108/EC
[] according to EC Directive Low Voltage 2006/95/EC

We declare that the products listed below meet the requirements of the mentioned EC
Directives with respect to design, construction and version distributed by us. This
declaration becomes invalid with any modification on the products not authorized by us.

Designation: Motors with integrated control electronics
Type: ILA, ILE, ILS
Product number: 0x6600xxxxxxX, 0x6610xxxXXXX, 0X66206XXXXXX, 0X66307XXXXXX

0x6640xxxxxxX, 0X66606XXXXXX, 0X667 07 XXXXXX

Applied EN ISO 13849-1:2006, Performance Level "d" (category 3)
harmonized EN 61800-3:2004, second environment

standards, EN 62061:2005, SlLcl 2

especially: EN 61508:2001, SIL 2

Applied UL 508C

national standards  Product documentation
and technical

specifications,
especially:
Schneider Electric Motion Deutschland
GmbH & Co. KG
Company stamp: Postfach 1180 + D-77901 Lahr
Breslauer Str. 7 + D-77933 Lahr
Date/ Signature: 10 July 2008 QW(&'(W

Name/ Department: Wolfgang Brandstatter/Development

0198441113646, V2.00, 11.2008
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1.8  TUV certificate for functional safety

T4V NORD

Certificate

TUV NORD SysTec GmbH & Co. KG hereby certifies

Schneider Electric Motion GmbH

Breslauerstr.7
77933 Lahr

for the realisation of the functions “Safe Torque Off” (STO)
and “Emergency Stop” in the drive

IclA Ixx

meets the requirements listed in the below mentioned standards

+ IEC61508:2000; SIL 2
+ 1SO 13849-1:2006; PL d (category 3)
+ IEC 62061:2005; SiLcl2

based on report Nr. SAS-127/2007TB and the version releases procedure list in the
appendix in the valid version.

This certificate entitles the holder to use the mark

IclA Ixx
IEC 61508:2000

SAS1728/08
Voluntary Certification
Valid until; 2013-01-09 TOUV NORD SysTec GmbH & Co. KG “  Dr.immahuel Hofer
Certificate No.: SAS1728/08, Vers. 1.2 Branch South
File Reference: M.IB5.03.141.01.5LA HalderstraBe 27
86150 Augsburg
Augsburg, 2008-04-01 Germany

18 Lexium Integrated Drive
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2

2.1

2.2

Before you begin - safety information

Qualification of personnel

Intended use

Only appropriately trained persons who are familiar with and understand
the contents of this manual and all other pertinent product documenta-
tion are authorized to work on and with this product. In addition, these
persons must have received safety training to recognize and avoid haz-
ards involved. These persons must have sufficient technical training,
knowledge and experience and be able to foresee and detect potential
hazards that may be caused by using the product, by changing the set-
tings and by the mechanical, electrical and electronic equipment of the
entire system in which the product is used.

All persons working on and with the product must be fully familiar with all
applicable standards, directives, and accident prevention regulations
when performing such work.

This product is a motor with an integrated drive and intended for indus-
trial use according to this manual.

The product may only be used in compliance with all applicable safety
regulations and directives, the specified requirements and the technical
data.

Prior to using the product, you must perform a risk assessment in view
of the planned application. Based on the results, the appropriate safety
measures must be implemented.

Since the product is used as a component in an entire system, you must
ensure the safety of persons by means of the design of this entire sys-
tem (for example, machine design).

Operate the product only with the specified cables and accessories. Use
only genuine accessories and spare parts.

The product must NEVER be operated in explosive atmospheres (haz-
ardous locations, Ex areas).

Any use other than the use explicitly permitted is prohibited and can re-
sult in hazards.

Lexium Integrated Drive
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2.3

Hazard categories

Safety instructions to the user are highlighted by safety alert symbols in
the manual. In addition, labels with symbols and/or instructions are at-
tached to the product that alert you to potential hazards.

Depending on the seriousness of the hazard, the safety instructions are
divided into 4 hazard categories.

A DANGER

DANGER indicates an imminently hazardous situation, which, if not
avoided, will result in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation, which, if not
avoided, can result in death, serious injury, or equipment damage.

A CAUTION

CAUTION indicates a potentially hazardous situation, which, if not
avoided, can result in injury or equipment damage.

CAUTION

CAUTION used without the safety alert symbol, is used to address
practices not related to personal injury (e.g. can result in equipment
damage).

20
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2.4 Basic information

A DANGER

UNINTENDED CONSEQUENCES OF EQUIPMENT OPERATION

When the system is started, the drives are usually out of the opera-
tor's view and cannot be visually monitored.

¢ Only start the system if there are no persons in the hazardous
area.

Failure to follow these instructions will result in death or serious
injury.

A WARNING

UNEXPECTED MOVEMENT

Drives may perform unexpected movements because of incorrect wir-
ing, incorrect settings, incorrect data or other errors.

Interference (EMC) may cause unpredictable responses in the sys-
tem.

e Carefully install the wiring in accordance with the EMC require-
ments.

e Switch off the voltage at the inputs STO_A (PWRR_A) and STO_B
(PWRR_B) to avoid an unexpected restart of the motor before
switching on and configuring the product.

¢ Do not operate the product with unknown settings or data.
* Perform a comprehensive commissioning test.

Failure to follow these instructions can result in death or serious
injury.

Lexium Integrated Drive
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A WARNING

LOSS OF CONTROL

* The designer of any control scheme must consider the potential
failure modes of control paths and, for certain critical functions,
provide a means to achieve a safe state during and after a path
failure. Examples of critical control functions are EMERGENCY
STOP, overtravel stop, power outage and restart.

e Separate or redundant control paths must be provided for critical
functions.

* System control paths may include communication links. Consid-
eration must be given to the implication of unanticipated transmis-
sion delays or failures of the link.

e Observe the accident prevention regulations and local safety
guidelines. "

e Each implementation of the product must be individually and thor-
oughly tested for proper operation before being placed into serv-
ice.

Failure to follow these instructions can result in death or serious
injury.

1) For USA: Additional information, refer to NEMA ICS 1.1 (latest edition), Safety
Guidelines for the Application, Installation, and Maintenance of Solid State Control
and to NEMA ICS 7.1 (latest edition), Safety Standards for Construction and
Guide for Selection, Installation for Construction and Operation of Adjustable-
Speed Drive Systems.

A WARNING

UNEXPECTED BEHAVIOR AND DESTRUCTION OF SYSTEM COMPO-
NENTS

When you work on the wiring and when you unplug or plug in connec-
tors, this may cause unexpected behavior and destruction of system
components.

e Switch the power supply off before working on the wiring.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

22 Lexium Integrated Drive
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2.5 Functional safety

Using the safety functions integrated in this product requires careful
planning. For more information see chapter5.4 "Safety function STO
("Safe Torque Off")" on page 40.

Lexium Integrated Drive
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2 Before you begin - safety information ILS2E EtherCAT

2.6

Standards and terminology

Technical terms, terminology and the corresponding descriptions in this
manual are intended to use the terms or definitions of the pertinent
standards.

In the area of drive systems, this includes, but is not limited to, terms
such as "safety function”, "safe state", "fault", "fault reset", "failure", "er-

ror", "error message", "warning", "warning message", etc.
Among others, these standards include:

e |EC 61800 series: "Adjustable speed electrical power drive sys-
tems"

e |EC 61800-7 series: "Adjustable speed electrical power drive sys-
tems - Part 7-1: Generic interface and use of profiles for power drive
systems - Interface definition"

e |EC 61158 series: "Industrial communication networks - Fieldbus
specifications"

¢ |EC 61784 series: "Industrial communication networks - Profiles"

e |EC 61508 series: "Functional safety of electrical/electronic/pro-
grammable electronic safety-related systems"

Also see the glossary at the end of this manual.

24
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3 Technical Data

3 Technical Data

3.1 Certifications

Certified safety function

This chapter contains information on the ambient conditions and on the
mechanical and electrical properties of the product family and the ac-
cessories.

Product certifications:

Certified by Assigned number Validity
TUV Nord SAS-1728/08 2013-01-09
UL File E 153659

This product has the following certified safety function:
e Safety function STO "Safe Torque Off" (IEC 61800-5-2)

3.2 Ambient conditions

Ambient temperature during
operation

Ambient conditions transportation
and storage

Temperature

Relative humidity

Installation altitude

The maximum permissible ambient temperature during operation de-
pends on the distance between the devices and the required power. Ob-
serve the pertinent instructions in the chapter Installation.

Ambient temperature ) [°C] 0...40

Ambient temperature with current [°C] 40 ... 55
reduction of 2 % per Kelvin R

1) Limit values with flanged motor (e.g. steel plate 300x300x10 mm)

The environment during transport and storage must be dry and free from
dust. The maximum vibration and shock load must be within the speci-
fied limits.

Temperature [°C] -25...+70
Max. temperature of power [°C] 105

stage

Max. temperature of motor 2) [°C] 110

1) Can be read via parameter
2) Measured on the surface

The following relative humidity is permissible during operation:

Relative humidity [%] 15...85

The installation altitude is defined as height above sea level.

Installation height without power [m] <1000
reduction
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Vibration and shock

EMC

Vibration, sinusoidal

As per IEC/EN 60068-2-6
0.15 mm (from 10 Hz ... 60 Hz)
20 m/s? (from 10 Hz ... 500 Hz)

Shock, semi-sinusoidal

As per IEC/EN 60068-2-27:
150 m/s2 (11 ms)

Emission

IEC/EN 61800-3: Class C2
EN 61000-6-4
EN 55022: Class A

Noise immunity

IEC/EN 61800-3: Second environ-
ment
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3.3 Mechanical data
3.3.1 Degree of protection

IP degree of protection

Overview of IP degrees of
protection

Degree of protection if STO is used

The product has the following IP degree of protection as per EN 60529.

|

o=
i
- _:: —
I
q
L — =
Figure 3.1 IP degree of protection
Item Degree of
protection
1 Shaft bushing P41
Shaft bushing with GBX gear (accessory) IP54
2 Housing, except shaft bushing IP54

The total degree of protection is determined by the component with the
lowest degree of protection.

First digit Second digit

Protection against intrusion of Protection against intrusion of water
objects

0 No protection 0 No protection
1 External objects >50 mm 1 Vertically falling dripping water
2 External objects >12 mm 2 Dripping water falling at an angle
(75°...90°)
3 External objects >2.5 mm 3 Spraying water
4 External objects >1 mm 4 Splashing water
5 Dust-protected 5 Water jets
6 Dust-tight 6 Heavy sea
7 Immersion
8 Submersion

You must ensure that conductive substances cannot get into the product
(pollution degree 2). If you use the safety function and conductive sub-
stances get into the product, the safety function may become inopera-
tive.
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3.3.2 Mounting position

Mounting position

The following mounting positions are defined and approved as per EN
60034-7:

¢ |M B5 drive shaft horizontal
¢ |[M V1 drive shaft vertical, shaft end down
e IM V3 drive shaft vertical, shaft end up
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3.3.3 Dimensions

M4
55
-
A
et 21 !
16| 2
(=]
A — i Q
a\]
S ]
f—r. a A f%
ik A g
| Y
L - T
R
et} L -
Figure 3.2 Dimensions
(1) Insert with cable entry (accessory)
(2) Insert kit (accessory)
(3) Industrial connector (option)
Total length L
ILSee571... Pe1A0
Length [mm] 101.9
ILSee572... 2P«1A0
Length [mm] 115.9
ILSee573... 3P«1A0
Length [mm] 138.9
Shaft diameter D
ILSee571... Pe1A0
D [mm] 6.35
ILSee572... 2P«1A0
D [mm] 6.35
ILSee573... 3P«1A0
D [mm] 8
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Figure 3.3 Dimensions
(1) Insert with cable entry (accessory)
(2) Insert kit (accessory)
(3) Industrial connector (option)

Total length L
ILSee851... ee1A0 ee1F0
L [mm] 140.6 187.3
ILSee852... e1A0 ee1F0
L [mm] 170.6 217.3
ILSe853... ee1A0 ee1F0
L [mm] 200.6 247.3
Shaft diameter D

ILSee851... mm  eele0
D [mm] 12
ILSee852... eele(
D [mm] 12
ILSee853... eele(
D [mm] 14
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3.4 Electrical Data

Overview of printed circuit board
connectors

@)
=z
o

.y 0vVDC I
E VvDC
C CNGE T T/
/5 Preaven

N
oo BN\ aan
TIEAL Y O

CN2 I%I CN4

Figure 3.4  Overview of printed circuit board connectors

3.4.1  Supply voltage VDC at CN1

ILS2e57¢ ILS2¢851 ILS2¢853
ILS2¢852

Nominal voltage ") Vg 24/48 24/48 24 /48
Limit values " [Vgod 18...55.2 18 ...55.2 18 ...55.2
Ripple at nominal voltage [Vpopl <36 <3.6 <3.6
Max. current input 2 [A]
Winding type P 3.5 5 5
Winding type T - - 6
Fuse to be connected upstream 3) [A] <16 <16 <16

1) If the product is to be used in compliance with UL 508C, note the information provided in chapter 3.5 "Conditions for UL 508C".
2) The actual power requirement is often significantly lower, because the maximum possible motor torque is usually not required

for operation of a system.
3) See chapter 5.2.1 "Supply voltage"

Inrush current

3.4.2 Fieldbus at CN2

EtherCAT signals

Charging current for capacitor C=1500 pF

The EtherCAT signals comply with the IEEE 802.3 standard and are gal-
vanically isolated.

Transmission rate [MBit] 100

Transmission protocol EtherCAT
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3.4.3 Commissioning at CN3

RS485 signals

3.4.4 24V signals at CN4

Signal inputs

Signal outputs

The RS485 signals comply with the RS485 standard and are not galvan-
ically isolated.

Transmission rate [kBaud] 9.6 /19.2/38.4

Transmission protocol Modbus RTU

The signal inputs are not protected against reverse polarity and not gal-
vanically isolated.

Logic 0 (Ujow) V] -3...+4.5
Logic 1 (Unign) V] +15 ... +30
Input current (typical at 24 V) [mA] 2
Debounce time L1011 ... L104 [ms] 125..15

The signal outputs are short-circuit protected and not galvanically iso-
lated.

Nominal voltage V] 24
Voltage range V] 23..25
Maximum current per output [mA] 100
Maximum total current [mA] 200
Suitable for inductive loads [mH] 1000
Voltage drop at 50 mA load [V] <1
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Data for maintenance plan and
safety calculations

3.4.5 STO safety function at CN5 and CN6

The signal inputs are not galvanically isolated.

Logic 0 (Ujow) V] -3...+4.5
LOgiC 1 (Uhigh) [V] +15 ... +30

Input current STO_A (PWRR_A) [mA] <10
(typical at 24 V)

Input current STO_B (PWRR_B) [mA] <38
(typical at 24 V)

Debounce time [ms] 1..5

Detection of signal difference [s] <1
between STO_A (PWRR_A) and
STO_B (PWRR_B)

Response time (until shutdown of [ms] <50
power stage)

Permitted test pulse width of
upstream devices

[ms] <1

Use the following data of the STO safety function for your maintenance
plan and the safety calculations:

Lifetime (IEC 61508) 20 years
SFF (IEC 61508) [%] 47

Safe Failure Fraction

HFT (IEC 61508) 1
Hardware Fault Tolerance

Type A subsystem

Safety integrity level

IEC 61508 SIL2

IEC 62061 SILCL2
PFH (IEC 61508) [1/h] 5.223*10°

Probability of Dangerous Hard-
ware Failure per Hour

PL (ISO 13849-1)
Performance Level

MTTF4 (1ISO 13849-1)
Mean Time to Dangerous Failure

DC (ISO 13849-1) [%] 90
Diagnostic Coverage

d (Category 3)

1995 years

Conditions for UL 508C

Pollution degree

Power supply

Wiring

If the product is used to comply with UL 508C, the following conditions
must be met:

Use in an environment with pollution degree 2.

Use only power supply units that are approved for overvoltage
category lll.

The supply voltage must not exceed 42 V4.

Use only 60/75 °C copper conductors.
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4 Basics

4.1 Functional safety

IEC 61508 standard

SIL, Safety Integrity Level

PFH, Probability of a dangerous
hardware failure per hour

Automation and safety engineering are two areas that were completely
separated in the past but recently have become more and more inte-
grated. Engineering and installation of complex automation solutions
are greatly simplified by integrated safety functions.

Usually, the safety engineering requirements depend on the application.
The level of the requirements results from the risk and the hazard po-
tential arising from the specific application.

Working with IEC 61508

The standard IEC 61508 "Functional safety of electrical/electronic/pro-
grammable electronic safety-related systems" covers the safety-related
function. Instead of a single component, an entire function chain (for ex-
ample, from a sensor through the logical processing units to the actua-
tor) is considered as a unit. This function chain must meet the
requirements of the specific safety integrity level as a whole. Systems
and components that can be used in various applications for safety tasks
with comparable risk levels can be developed on this basis.

The standard IEC 61508 defines 4 safety integrity levels (SIL) for safety
functions. SIL1 is the lowest level and SIL4 is the highest level. A hazard
and risk analysis serves as a basis for determining the required safety
integrity level. This is used to decide whether the relevant function chain
is to be considered as a safety function and which hazard potential it
must cover.

To maintain the safety function, the IEC 61508 standard requires vari-
ous levels of measures for avoiding and controlling faults, depending on
the required SIL. All components of a safety function must be subjected
to a probability assessment to evaluate the effectiveness of the meas-
ures implemented for controlling faults. This assessment determines the
PFH (probability of a dangerous failure per hour) for a safety system.
This is the probability per hour that a safety system fails in a hazardous
manner and the safety function cannot be correctly executed. Depend-
ing on the SIL, the PFH must not exceed certain values for the entire
safety system. The individual PFH values of a function chain are added,;
the total PFH value must not exceed the maximum value specified in the
standard.

SIL PFH at high demand or continuous demand
4 >10° ... <108
3 >10® ... <107
2 >107 ... <10°®
1 >10° ... <10®
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HFT and SFF

Fault avoidance measures

Depending on the SIL for the safety system, the IEC 61508 standard re-
quires a specific hardware fault tolerance HFT in connection with a spe-
cific proportion of safe failures SFF (safe failure fraction). The hardware
fault tolerance is the ability of a system to execute the required safety
function in spite of the presence of one or more hardware faults. The
SFF of a system is defined as the ratio of the rate of safe failures to the
total failure rate of the system. According to IEC 61508, the maximum
achievable SIL of a system is partly determined by the hardware fault tol-
erance HFT and the safe failure fraction SFF of the system.

IEC 61508 distinguishes two types of subsystems (type A subsystem,
type B subsystem). These types are specified on the basis of criteria
which the standard defines for the safety-relevant components.

SFF HFT type A subsystem HFT type B
subsystem
0 1 2 0 1 2
< 60% SIL1  SIL2 SIL3 SIL1  SIL2
60% ... <90% SIL2 SIL3 SIL4 SIL1  SIL2  SIL3
90% ... < 99% SIL3 SIL4 SIL4 SIL2 SIL3 SIL4
>99% SIL3 SIL4 SIL4 SIL3 SIL4 SIL4

Systematic errors in the specifications, in the hardware and the soft-
ware, usage faults and maintenance faults of the safety system must be
avoided to the maximum degree possible. To meet these requirements,
IEC 61508 specifies a number of measures for fault avoidance that must
be implemented depending on the required SIL. These measures for
fault avoidance must cover the entire life cycle of the safety system, i.e.
from design to decommissioning of the system.
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5 Engineering

This chapter contains information on the application of the product that
is vital in the design phase.

5.1 Configurable inputs and outputs

This product has digital inputs and outputs that can be configured. This
standard assignment can be adapted to the requirements of the cus-
tomer's installation. For more information, see chapter 8.6.9 "Configura-
ble inputs and outputs".

5.2 External power supply units

5.2.1 Supply voltage

General

Protection against reverse polarity

A DANGER

ELECTRIC SHOCK CAUSED BY INCORRECT POWER SUPPLY UNIT

The VDC and +24VDC supply voltages are connected with many ex-
posed signal connections in the drive system.

e Use a power supply unit that meets the PELV (Protective Extra
Low Voltage) requirements.

¢ For North America: Use a power supply unit with a maximum of
42 V4 for compliance with UL 508C.

* Connect the negative output of the power supply unit to PE
(ground).

Failure to follow these instructions will result in death or serious
injury.

The power supply unit must be rated for the power requirements of the
drive. The input current can be found in the technical data.

The actual power requirements are often significantly lower because the
maximum possible motor torque is usually not required for normal oper-
ation of a system.

When designing the system, note that the input current of the drive is
higher during the motor acceleration phase than during constant move-
ment.

In the case of reverse polarity, the supply voltage is short-circuited. The
drive is continuous short circuit-proof up to a short-circuit current of a
maximum of 15 A. If the power is supplied by a transformer power supply
unit, several hundred amperes may flow for a short period of time in the
event of reverse polarity; the drive is rated for this and will not be dam-
aged.

Fuse: a circuit-breaker (16 A, trip characteristic B) or a blade fuse (FKS,
max. 15 A) or a fuse (5 mm x 20 mm, 10 A slow-blow).
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Regeneration condition

Note the following for drives with large external mass moments of inertia
or for highly dynamic applications:

Motors return regeneration energy during deceleration. The DC bus can
store a limited amount of energy in the capacitors. Connecting additional
capacitors to the DC bus increases the amount of energy that can be
stored.

If the capacity of the capacitors is exceeded, the excess energy must be
discharged via internal or external braking resistors. If the energy is not
discharged, an overvoltage monitor will shut off the power stage.

Overvoltages can be limited by adding a braking resistor with a corre-
sponding braking resistor controller. This converts the regenerated en-
ergy to heat energy during deceleration.

Braking resistor controllers can be found in chapter 12 "Accessories and
spare parts". See the product manual for a description of the braking re-
sistor controller.

A WARNING

LOSS OF CONTROL DUE TO REGENERATION CONDITION

Regeneration conditions resulting from braking or external driving
forces may increase the VDC supply voltage to an unexpected level.
Components not rated for this voltage may be destroyed or cause mi-
soperation.

* Verify that all VDC consumers are rated for the voltage occurring
during regeneration conditions (for example limit switches).

e Use only power supply units that will not be damaged by regener-
ation conditions.

e Use a braking resistor controller, if necessary.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

Internal 24V signal power supply ~ An internal 24V power supply for the sensor system is integrated in the

product.

The internal 24V signal power supply must not be connected to the in-
ternal 24V signal power supply of another product.
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5.3 Ground design

The ground connections of all interfaces are galvanically connected, in-
cluding the ground for the VDC supply voltage.

The following points must be considered when you wire the drives in a
system:

The voltage drop in the VDC power supply lines must be kept as low
as possible (less than 1 V). At higher ground potential differences
between different drives, the communication / control signals may
be affected.

If the distance between the system components is greater, it is rec-
ommended to use decentralized power supply units close to the
individual drives to supply the VDC voltage. However, the ground
connections of the individual power supply units must be connected
with the largest possible conductor cross section.

The internal 24V signal power supply must not be connected in par-
allel with the internal 24V signal power supply of a different drive.

If the master controller (e.g. PLC, IPC etc.) does not have galvani-
cally isolated outputs for the drives, you must verify that the current
of the VDC supply voltage has no path back to the power supply unit
via the master controller. Therefore, the master controller ground
may be connected to the VDC supply voltage ground at a single
point only. This is usually the case in the control cabinet. The
ground contacts of the various signal connectors in the drive are
therefore not connected; there is already a connection via the VDC
supply voltage ground.

If the controller has a galvanically isolated interface for communica-
tion with the drives, the ground of this interface must be connected
to the signal ground of the first drive. This ground may be connected
to a single drive only to avoid ground loops. This also applies to a
galvanically isolated CAN connection.

Equipotential bonding conductors  Potential differences can result in excessive currents on the cable
shields. Use equipotential bonding conductors to reduce currents on the
cable shields.

The equipotential bonding conductor must be rated for the maximum
current flowing. Practical experience has shown that the following con-
ductor cross sections can be used:

16 mm? (AWG 4) for equipotential bonding conductors up to a
length of 200 m

20 mm? (AWG 4) for equipotential bonding conductors with a length
of more than 200 m
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5.4  Safety function STO ("Safe Torque Off")

5.4.1 Definitions

Safety function STO (IEC 61800-5-
2)

"Power Removal”

Category 0 stop (IEC 60204-1)

Category 1 stop (IEC 60204-1)

5.4.2 Function

Function principle

See page 35 for information on using the IEC 61508 standard.

The safety function STO ("Safe Torque Off", "Safe Torque Off") shuts off
the motor torque safely. It is not necessary to interrupt the supply volt-
age. There is no monitoring for standstill.

The STO safety function ("Safe Torque Off") is also known as "Power
Removal".

Stopping by immediate removal of power to the machine actuators (i.e.
an uncontrolled stop).

Controlled stop with power available to the machine actuators to achieve
the stop. Power is not interrupted until the stop is achieved.

The STO safety function integrated into the product can be used to im-
plement an "EMERGENCY STOP" (IEC 60204-1) for category 0 stops.
With an additional, approved EMERGENCY STOP module, it is also
possible to implement category 1 stops.

The STO safety function is triggered via 2 redundant inputs. The circuits
of the two inputs must be separate so that there are always two chan-
nels.

The switching process must be simultaneous for both inputs (skew <1s).
The power stage is disabled and an error message is generated. The
motor can no longer generate torque and coasts down without braking.
A restart is possible after resetting the error message with a "Fault Re-
set".

The power stage is disabled and an error message is generated if only
one of the two inputs is switched off or if the skew is too great. This error
message can only be reset by switching off the product.
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5.4.3 Requirements for using the safety function

Category 0 stop

Category 1 stop

Behavior of holding brake

Vertical axes, external forces

Unintended restart

Degree of protection if STO is used

Protected cable installation

A WARNING

LOSS OF SAFETY FUNCTION

Incorrect usage may cause a hazard due to the loss of the safety func-
tion.

¢ Observe the requirements for using the safety function.

Failure to follow these instructions can result in death or serious
injury.

During a category 0 stop, the motor coasts down in an uncontrolled way.
If access to the machine coasting down involves a hazard (results of the
hazard and risk analysis), you must take appropriate measures.

A controlled stop must be triggered with a category 1 stop. The control-
led standstill is not monitored by the drive system. In the case of power
outage or an error, a controlled stop is impossible. Final shutoff of the
motor is achieved by switching off the two inputs of the STO safety func-
tion. The shutoff is usually controlled by a standard EMERGENCY
STOP module with a safe time delay.

Triggering the STO safety function means that the delay time for motors
with holding brake is not effective. The motor cannot generate holding
torque to bridge the time to application of the holding brake. Especially
in the case of vertical axes it is important to verify whether additional
measures are required to avoid lowering of the load.

If external forces act on the motor (vertical axis) and an unwanted move-
ment, for example caused by gravity, could cause a hazard, the motor
must not be operated without additional measures for fall protection.

To avoid an unexpected restart after restoration of power (e.g. after a
power outage), the parameter 10_AutoEnable must be set to "off".
Note that a master controller must not trigger an unintended restart.

You must ensure that conductive substances cannot get into the product
(pollution degree 2). If you use the safety function and conductive sub-
stances get into the product, the safety function may become inopera-
tive.

If short circuits or cross circuits can be expected in connection with the
two signals of the STO safety function and if they are not detected by up-
stream devices, protected cable installation is required.

In the case of an unprotected cable installation, the two signals of the

STO safety function may be connected to external voltage if a cable is
damaged. If the two signals are connected to external voltage, the STO
safety function is no longer operative.
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Data for maintenance plan and
safety calculations

Hazard and risk analysis

Protected cable installation possibilities:

e Use separate cables for two signals. Any additional wires in these
cables may only carry voltages according to PELV.

* Use a shielded cable. The grounded shield is designed to dissipate
the external voltage in the case of damages and to trip the fuse in

this way.

e Use a separately grounded shield. If there are other wires in the
cable, the two signals must be isolated from these wires by a

grounded, separate shield.

Use the following data of the STO safety function for your maintenance

plan and the safety calculations:

Lifetime (IEC 61508) 20 years
SFF (IEC 61508) [%] 47

Safe Failure Fraction

HFT (IEC 61508) 1
Hardware Fault Tolerance

Type A subsystem

Safety integrity level

IEC 61508 SIL2

IEC 62061 SILCL2
PFH (IEC 61508) [1/h] 5.223*10°°

Probability of Dangerous Hard-
ware Failure per Hour

PL (ISO 13849-1)
Performance Level

d (Category 3)

MTTF4 (ISO 13849-1) 1995 years
Mean Time to Dangerous Failure
DC (ISO 13849-1) [%] 90

Diagnostic Coverage

As a system manufacturer you must conduct a hazard and risk analysis
of the entire system. The results must be taken into account in the ap-

plication of the STO safety function.

The type of circuit resulting from the analysis may differ from the follow-
ing application examples. Additional safety components may be re-
quired. The results of the hazard and risk analysis have priority.
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5.4.4 Application examples STO

Example of category 0 stop  Application without EMERGENCY STOP module, category 0 stop.

24V 24V

-

EMERGENCY < EnaBLE | SPS/ Lexium

STOP (-7~ - > cNe integrated
' drive

FAULT RESET

A\ A 4 CFT

Figure 5.1 Example of category 0 stop

Please note:

¢ When the EMERGENCY STOP switch is tripped, this initiates a
category 0 stop

Example of category 1 stop  Application with EMERGENCY STOP module, category 1 stop.

24V 24V 24\ 24V 24V
Preventa L< ENABLE SPS/CNC Lexium
XPS-AV integrated
A 0 {FAULT RESET drive
Y64
Y74 >
‘ Y84
h Delayed
37 _i 38 * »|STO_A (PWRR_A)
47 — 48 ; >
57 —— &g : STO B (PWRR_B)
Undelayed 1

EMERGENCY |3
STOP ~ |18 ———— 14

st Shis

—————

S21 S12

C 185 51315
S32 S14
A1 A2 __L

0198441113646, V2.00, 11.2008

Figure 5.2 Example of category 1 stop

Please note:

* The master controller must immediately trigger a controlled stop,
e.g. via the "Quick Stop" function.

* The inputs STO_A (PWRR_A) and STO_B (PWRR_B) must be
switched off with a time delay. The delay is set at the EMERGENCY
STOP safety module. If the motor has not yet stopped when the
delay time has elapsed, it coasts down in an uncontrolled way
(uncontrolled stop).

¢ The specified minimum current and the permissible maximum cur-
rent of the relay must be observed if the relay outputs of the EMER-
GENCY STOP module are used.
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5.5 Monitoring functions

The monitoring functions in the product can help to guard the system
and reduce the risks involved in a system misoperation. These monitor-
ing functions may not be used to protect persons.

The following monitoring functions are available:

Monitoring

Task

Stall detection

Checks the motor movement using the index pulse

Data link

Error response if the link becomes inoperative

Limit switch signals

Monitors for permissible range of travel

Overvoltage and undervoltage

Monitors for overvoltage and undervoltage of the supply voltage

Motor overload

Monitors for excessively high current in the motor phases

Overtemperature Monitors the device for overtemperature
For a description of the monitoring functions, see chapter 8.6.1 "Moni-
toring functions", page 125.
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6

Installation

A WARNING

LOSS OF CONTROL

* The designer of any control scheme must consider the potential
failure modes of control paths and, for certain critical functions,
provide a means to achieve a safe state during and after a path
failure. Examples of critical control functions are EMERGENCY
STOP, overtravel stop, power outage and restart.

e Separate or redundant control paths must be provided for critical
functions.

e System control paths may include communication links. Consid-
eration must be given to the implication of unanticipated transmis-
sion delays or failures of the link.

e Observe the accident prevention regulations and local safety
guidelines. )

¢ Each implementation of the product must be individually and thor-
oughly tested for proper operation before being placed into serv-
ice.

Failure to follow these instructions can result in death or serious
injury.

1) For USA: Additional information, refer to NEMA ICS 1.1 (latest edition), Safety
Guidelines for the Application, Installation, and Maintenance of Solid State Control
and to NEMA ICS 7.1 (latest edition), Safety Standards for Construction and
Guide for Selection, Installation for Construction and Operation of Adjustable-
Speed Drive Systems.

A CAUTION

RISK OF INJURY WHEN THE PRINTED CIRCUIT BOARD CONNEC-
TORS ARE REMOVED

* Before removing the connectors, you must unlocked them.

— Supply voltage VDC:
Unlock by pulling at the connector housing

— Others:
Unlock by pressing the connector lock

¢ Only pull the connector housing (not the cable).

Failure to follow these instructions can result in injury or equip-
ment damage.

The chapter Engineering contains basic information that
you should know before starting the installation.
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6.1 Electromagnetic compatibility, EMC

Limit values

A WARNING

SIGNAL AND DEVICE INTERFERENCE

Signal interference can cause unexpected responses of device.

* |Install the wiring in accordance with the EMC requirements.

* Verify compliance with the EMC requirements.

Failure to follow these instructions can result in death, serious

injury or equipment damage.

This product meets the EMC requirements according to the standard
IEC 61800-3, if the measures described in this manual are implemented
during installation.

If the selected composition is not designed for category C1, note the fol-
lowing:

A WARNING

HIGH-FREQUENCY INTERFERENCE

In a domestic environment this product may cause high-frequency in-
terference that may require action to suppress interference.

Failure to follow these instructions can result in death or serious
injury.

EMC measures Effect

Keep cables as short as possible. Do not Reduces capacitive and
install unnecessary cable loops, use short  inductive interference.
cables from the star point in the control cabi-

net to the external ground connection.

Ground the product via the motor flange or  Reduces emissions,
with a ground strap to the ground connection increases immunity.
at the cover of the connector housing.

Ground shields of digital signal wires at both Reduces interference affect-
ends by connecting them to a large surface ing the signal wires, reduces
or via conductive connector housings. emissions

Connect large surface areas of cable Reduces emissions.
shields, use cable clamps and ground straps
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Shielding

Equipotential bonding conductors

The following cables must be shielded:
¢ Fieldbus cable

e STO safety function,
see the requirements in chapter 5.4.3 "Requirements for using the
safety function".

The following cables do not need to be shielded:
e Supply voltage VDC
e 24V signal interface

Potential differences can result in excessive currents on the cable
shields. Use equipotential bonding conductors to reduce currents on the
cable shields.

The equipotential bonding conductor must be rated for the maximum
current flowing. Practical experience has shown that the following con-
ductor cross sections can be used:

e 16 mm? (AWG 4) for equipotential bonding conductors up to a
length of 200 m

e 20 mm? (AWG 4) for equipotential bonding conductors with a length
of more than 200 m

Lexium Integrated Drive
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6.2 Mechanical installation

A CAUTION

HOT SURFACES

Depending on the operation, the surface may heat up to more than
100°C (212°F).

¢ Do not allow contact with the hot surfaces.

¢ Do not allow flammable or heat-sensitive parts in the immediate
vicinity.

¢ Consider the measures for heat dissipation described.

e Check the temperature during test runs.

Failure to follow these instructions can result in injury or equip-
ment damage.

A WARNING

MOTOR DAMAGE AND LOSS OF CONTROL

Shock or strong pressure applied to the motor shaft may destroy the
motor.

¢ Protect the motor shaft during handling and transportation.
¢ Avoid shocks to the motor shaft during mounting.

* Do not press parts onto the shaft. Mount parts to the shaft by
glueing, clamping, shrink-fitting or screwing.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

A WARNING

MOTOR WITHOUT BRAKING EFFECT

If power outage and faults cause the power stage to be switched off,
the motor is no longer stopped by the brake and may increase its
speed even more until it reaches a mechanical stop.

¢ Verify the mechanical situation.

¢ If necessary, use a cushioned mechanical stop or a suitable
brake.

Failure to follow these instructions can result in death, serious
injury or equipment damage.
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Heat dissipation

Mounting

Mounting distances

Ambient conditions

A WARNING

LOSS OF BRAKING FORCE DUE TO WEAR OR HIGH TEMPERATURE

Applying the holding brake while the motor is running will cause ex-
cessive wear and loss of the braking force. Heat decreases the brak-
ing force.

¢ Do not use the brake as a service brake.
¢ Note that "EMERGENCY STOPS" may also cause wear

¢ At operating temperatures of more than 80°C (176°F), do not
exceed a maximum of 50% of the specified holding torque when
using the brake.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

A WARNING

LOAD FALLS DURING SWITCHING ON

When the brake of stepping motor drives is released and external
forces are applied (vertical axes), the load may fall if the friction is low.

* In such applications, limit the load to a maximum of 25% of the
static holding torque.

Failure to follow these instructions can result in death, serious

injury or equipment damage.

To install a drive in locations difficult to access, it may be
useful to carry out the electrical installation first and then
install the fully wired drive.

The motor may become very hot, for example in the case of incorrect ar-
rangement of multiple motors. The surface temperature of the motor
must not exceed 110 °C during continuous operation.

* Verify that the maximum temperature is not exceeded.

¢ \Verify that there is sufficient heat dissipation, for example by means
of good ventilation or heat dissipation via the motor flange.

The motor is designed to be mounted using four M5 screws. The motor
flange must be mounted on a flat surface to avoid mechanical tension
from being transmitted to the housing.

Painted surfaces have an insulating effect. During mounting verify that
the motor flange is mounted in such a way as to allow for good conduc-
tivity (electrical and thermal).

No minimum clearances are required for installation. However, note that
the motor can become very hot.

Observe the bending radii of the cables used.

Observe the permissible ambient conditions.

Lexium Integrated Drive

49



6 Installation ILS2E EtherCAT

6.3 Electrical installation

A WARNING

UNEXPECTED BEHAVIOR CAUSED BY FOREIGN OBJECTS
Foreign objects, deposits or humidity can cause unexpected behavior.

* Keep foreign objects from getting into the product.

* Do not remove the cover of the electronics housing. Only remove
the connector housing cover.

* Verify correct seat of seals and cable entries.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

A WARNING

LOSS OF SAFETY FUNCTION CAUSED BY FOREIGN OBJECTS

Conductive foreign objects, dust or liquids may cause the STO safety
function to become inoperative.

* Do not use the STO safety function unless you have protected the
system against contamination by conductive substances.

Failure to follow these instructions can result in death or serious
injury.

A WARNING

DAMAGE TO SYSTEM COMPONENTS AND LOSS OF CONTROL

Interruptions of the negative connection of the controller supply volt-
age can cause excessively high voltages at the signal connections.

¢ Do not interrupt the negative connection between the power sup-
ply unit and load with a fuse or switch.

* Verify correct connection before switching on.

* Do not connect the controller supply voltage or change its wiring
while the is supply voltage present.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

P The chapter Engineering contains basic information that
I you should know before starting the installation.
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6.3.1 Wiring examples

The following figure shows a typical wiring example. The limit switches
and the reference switch are supplied via the internal 24V signal power

supply.
Lexium
integrated
vDc drive
~ + —— - ----- (——
X 0VDC o
- — - (o LIMN
voc | L popmomes . CN46
= L )
l '--¢ 1
', UBC60 [
--0 1
1 -
ememe- . LIMP
CN43 _
_-J
CN4.1
_-3
CN4.4 _
——) REF
CN4.5
—-
STO_ A (PWRR_A)__(_CES'1
STO B (PWRR B) — =2 CN‘B-)_4®1

Figure 6.1 Wiring example

The UBCB60 braking resistor controller is available as an accessory, see

chapter 12 "Accessories and spare parts".
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6.3.2 Overview of all connections

Overview of printed circuit board  The following figure shows the pin assignment of the interfaces with the
connectors  connector housing cover open.

o
P
o

0vDC

CN1
e ' i

CN6
NN\ E
1 2 3

—

dLICIE

EBBBBHB§

4 5 6 D
I |
CN2 CN3 CN4

Figure 6.2  Overview of all connections

Connection Assignment

CN1

Supply voltage VDC

CN2

Fieldbus interface and reference value supply (for Electronic
Gear operating mode)

CN3

Commissioning interface

CN4

24V signals

CN5

Safety function STO "Safe Torque Off" (IEC/EN 61800-5-2)

CN6

Jumper for disabling STO safety function

The drive can be connected via cable entries or industrial connectors.

For connection via cable entries see page 53.
For connection via industrial connectors see page 56.

52

Lexium Integrated Drive

0198441113646, V2.00, 11.2008



0198441113646, V2.00, 11.2008

ILS2E EtherCAT

6 Installation

6.3.3 Connection via cable entry

Preparing and fastening cables

The cable specifications and pin assignments can be found in the chap-
ters that describe the connections.

Mounting connectors

Figure 6.3 Fastening the cable in the cable entry
(1) Unshielded cable

(2) Shielded cable

» Trim the cable bushings to fit the cable.

NOTE: The specified degree of protection IP54 can only be
achieved with properly trimmed cable bushings.

(A) Strip the jacket of all cables; length 70 mm.

(B) Shorten the shield to a rest of 10 mm.

(C) Slide the shield braiding back over the cable jacket.
(D) Loosen the strain relief.

Push the cables though the strain relief.

Glue EMC shielding foil around the shield.

Pull the cable back to the strain relief.

vVvyVvyVvivVvYVvyyYyypy

Fasten the strain relief.

The table below lists the parts and data required for assembly. Connec-
tor housings and crimp contacts are included in the accessories kit. See
also chapter 12 "Accessories and spare parts".

Only use the special tool listed in the Accessories chapter
to release single crimp contacts from the connector
housing.
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Connection Conductor cross section Stripping Manufacturer's Crimping Connector Connector
of the crimp contact length [mm] crimp contact tool manufacturer type
[mm?] no.
CN1 0.75..15(AWG 18...16) 5...65...6 160773-6 654174-1 Tyco Electronics Positive Lock
2.5..4.0 (AWG 12) 341001-6 1-926 522-1
CN2 0.14 ... 0.6 (AWG 24 ... 20) 2.5...3.0 43030-0007 69008-0982 Molex Micro-Fit 3.0
43025-1200
CN3 0.25...1.0 (AWG 24 ... 18) 3.0...3.5 39-00-0060 69008-0724 Molex Mini-Fit Jr.
39-01-2065
CN4 0.14...0.6 (AWG 24 ...20) 2.5...3.0 43030-0007 69008-0982 Molex Micro-Fit 3.0
43025-0600
CN5 0.14 ... 0.6 (AWG 24 ... 20) 2.5...3.0 43030-0007 69008-0982 Molex Micro-Fit 3.0
43645-0200
Prepare the cable for connection as follows:
» Strip the ends of the cable.
» Attach cable lugs and crimp contacts. Verify that you have the cor-
rect crimp contacts and the matching crimping tool.
» Slide the cable lugs and crimp contacts straight into the connector
until they snap in place.
o E—_ o[
=N
[rr—] —
@ —_— a— I-:
— a— =
" ® =
a—
s = ==
— a—
T ®
——
a——
aa——
vl B ==
aa——
Figure 6.4 Connectors, cable lugs and crimp contacts
(1) CN1 supply voltage VDC
(2) CN2 fieldbus
(3) CN3 commissioning
4) CN4 24V signals
(5) Shield wire with EMC shield foil
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Mounting the cable entry

/ \
@)
Q
C
Q& S |\
D
Uf
I @)
O

Figure 6.5 Inserting the cable entries

>

Unscrew the connector housing cover.

NOTE: Shipping locks made of cardboard must not be used for
operating the drive. Replace all shipping locks by cable entries or
signal inserts.

First adjust the parameter switches as these are difficult to access
once the cables are connected.

For a description of the parameter switches, see the chapters
describing the connections.

Connect the plug of the assembled cable to the matching socket.
The plugs cannot be turned out of position and must click into place
when being plugged in.

Only pull the connector housing (not the cable).

Plug the cable entry in one of the two cutouts provided. The side to
be used for the cable entry depends on the space available in your
system.

NOTE: The pointed corners of the cable entry must point in the
direction of the connector housing cover. Degree of protection IP54
is not reached if the cable entry is mounted the other way around.

Close the cutout that is not used with a sealing insert for cutouts.
Finally, screw the connector housing cover back into place.
If screws are lost use M3x12 only.
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6.3.4 Connection with industrial connectors

Interface Connector used
Supply voltage VDC Hirschmann STASEI 200
Ethernet fieldbus Circular connector M12, 4 poles, D-codes

24V signal inputs and out-  Circular connector M8, 3 poles
puts

Safety function STO "Safe  Circular connector M8, 4 poles
Torque Off" (IEC/EN 61800-
5-2)

Because the requirements are different depending on the system con-
figuration, pre-assembled cables specially designed for Ethernet field-
bus connections can be procured from various suppliers.

Information on pre-assembled cables, connector kits and recommended
suppliers can be found in chapter 12 "Accessories and spare parts".
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6.3.5 Connection of VDC supply voltage

A DANGER

ELECTRIC SHOCK CAUSED BY INCORRECT POWER SUPPLY UNIT

The VDC and +24VDC supply voltages are connected with many ex-
posed signal connections in the drive system.

e Use a power supply unit that meets the PELV (Protective Extra
Low Voltage) requirements.

* For North America: Use a power supply unit with a maximum of
42 V4. for compliance with UL 508C.

¢ Connect the negative output of the power supply unit to PE
(ground).

Failure to follow these instructions will result in death or serious
injury.

A WARNING

LOSS OF CONTROL DUE TO REGENERATION CONDITION

Regeneration conditions resulting from braking or external driving
forces may increase the VDC supply voltage to an unexpected level.
Components not rated for this voltage may be destroyed or cause mi-
soperation.

* Verify that all VDC consumers are rated for the voltage occurring
during regeneration conditions (for example limit switches).

e Use only power supply units that will not be damaged by regener-
ation conditions.

e Use a braking resistor controller, if necessary.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

CAUTION

DAMAGE TO CONTACTS

The connection for the controller supply voltage at the product does
not have an inrush current limitation. If the voltage is switched on by
means of switching of contacts, damage to the contacts or contact
welding may result.

e Use a power supply unit that limits the peak value of the output
current to a value permissible for the contact.

* Switch the power input of the power supply unit instead of the
output voltage.

Failure to follow these instructions can result in equipment dam-
age.
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Cable specifications and terminal

Connecting the cables

A WARNING

DAMAGE TO SYSTEM COMPONENTS AND LOSS OF CONTROL

Interruptions of the negative connection of the controller supply volt-
age can cause excessively high voltages at the signal connections.

¢ Do not interrupt the negative connection between the power sup-
ply unit and load with a fuse or switch.

¢ Verify correct connection before switching on.

* Do not connect the controller supply voltage or change its wiring
while the is supply voltage present.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

Two different crimp contacts are available for different conductor cross
sections, see chapter 6.3.3 "Connection via cable entry".

Minimum conductor cross section [mm2] 0.75 (AWG 18)

Maximum connection cross section [mm?] 4.0 (AWG 12)

Stripping length [mm] 5..65..6
Crimp contact 1607736-6 [mm?]

Minimum connection cross section 0.75 (AWG 18)
Maximum connection cross section 1.5 (AWG 16)
Crimp contact 341001-6 [mm?]

Minimum connection cross section 2.5 (AWG 12)
Maximum connection cross section 4.0 (AWG 12)

Unshielded cables may be used for the VDC supply voltage. Twisted pair
is not required.

» Use pre-assembled cables to reduce the risk of wiring errors.

» Verify that wiring, cables and connected interfaces meet the PELV
requirements.

v

Note the specified technical data.

» Note the information provided in chapters 5.2 "External power sup-
ply units" and 5.3 "Ground design".

» Install fuses for the power supply cable accordance with the
selected conductor cross section / wire gauge (note the inrush cur-
rents).
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Pin assignment printed circuit board
connector

Pin assignment industrial connector

0vDC

[T =TT TN

CN1
(G—

E E VDC
D] MV
()] |0
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L
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Figure 6.6 Pin assignment supply voltage

Signal Meaning Number
VDC Supply voltage 1
ovDbC Reference potential to VDC 2

1) Information relates to pre-assembled cables

You can crimp together two wires to supply multiple drives via one DC
bus. Two different crimp contacts are available for different conductor
cross sections, see chapter 6.3.3 "Connection via cable entry".

1 vDC

2 0VDC
Figure 6.7 Pin assignment supply voltage
Pin Signal Meaning Number ")
1 VDC Supply voltage 1
2 ovDC Reference potential to VDC 2

1) Information relates to pre-assembled cables
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6.3.6 Connection to Ethernet fieldbus interface

Function

Cable specifications

Pin assignment industrial connector

The Ethernet fieldbus interface allows you to network the product as a
slave in an Ethernet network.

The fieldbus is connected by means of printed circuit board connectors
or industrial connectors.

» Use equipotential bonding conductors, see page 47.
» Use pre-assembled cables to reduce the risk of wiring errors.

» Verify that wiring, cables and connected interfaces meet the PELV
requirements.

(@)
zZ
ol

0vDC

CN

C—] []

E E VvDC

OO Fy )

DD|j=

DR =0 R0

=TT O
CN2 Iﬁl CN4

JEICIE

Figure 6.8  Pin assignment printed circuit board connector

Pin Signal  Meaning (from the perspective of the drive)
CN2.9 Tx+ Fieldbus Tx+

CN2.10 Tx- Fieldbus Tx-

CN2.11 Rx+ Fieldbus Rx+

CN2.12 Rx- Fieldbus Rx-

Second connection for daisy chain wiring

Pin Signal  Meaning (from the perspective of the drive)
CN2.3 Tx+ Fieldbus Tx+

CN2.4 Tx- Fieldbus Tx-

CN2.5 Rx+ Fieldbus Rx+

CN2.6 Rx- Fieldbus Rx-

NOTE: The second connection must be used as a data output.
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Pin assignment industrial connector

Setting the address

4 Rx-

3 Tx-

@)
O
oy 1 Tx+
4 2 Rx+
3
Q

Figure 6.9 Pin assignment industrial connector

Pin  Signal Meaning

1 Tx+ Fieldbus Tx+ (internally connected to CN2.9)
2 Rx+ Fieldbus Rx+ (internally connected to CN2.11)
3 Tx- Fieldbus Tx- (internally connected to CN2.10)
4 Rx- Fieldbus Rx- (internally connected to CN2.12)
Pin  Signal Meaning

1 Tx+ Fieldbus Tx+ (internally connected to CN2.3)
2 Rx+ Fieldbus Rx+ (internally connected to CN2.5)
3 Tx- Fieldbus Tx- (internally connected to CN2.4)

4 Rx- Fieldbus Rx- (internally connected to CN2.6)

NOTE: The second connection must be used as a data output.
D-coded M12.

Each device on the network is identified by a unique, adjustable node
address.

Setting the address is explained in the commissioning chapter, see:
Chapter 7.2.1 "Addressing an EtherCAT device"
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6.3.7 RS485 interface connection

Function

Cable specifications and terminal

Setting the address

Pin assignment printed circuit board
connector

An RS485 interface is provided in addition to the fieldbus interface. The
RS485 interface is also used to commission the drive.

You can also use the RS485 interface and the commissioning software
to monitor the drive during operation. It is possible to establish a simul-
taneous connection with the fieldbus.

e Shielded cable
e Twisted-pair cables
e Grounding of the shield at both ends

Maximum cable length [m] 400

Minimum conductor cross section [mm2] 0.25 (AWG 22)

Maximum connection cross section [mm2] 1.0 (AWG 18)

Stripping length [mm] 3.0..35

» Use equipotential bonding conductors, see page 47.

» Use pre-assembled cables to reduce the risk of wiring errors.

> Verif_y that wiring, cables and connected interfaces meet the PELV
requirements.

The node address, baud rate and data format are set using parameters.

Factory settings:

* Node address: 1

e Baud rate: 19200

Data format: 8 bit, even parity, 1 stop
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0vDC
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C =N CNGE
i
@ a || s || s @
TIEIT ]

I
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CN2 CN3 CN4

Figure 6.10 Pin assignment printed circuit board connector

Pin  Signal Meaning
2 +RS485 RS485 interface
5 —RS485 RS485 interface
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6.3.8 24V signal interface connection

Internal 24V signal power supply ~ An internal 24V power supply for the sensor system is integrated in the
product.

Cable specifications and terminal

Configuration

Factory settings

The internal 24V signal power supply must not be connected to the in-
ternal 24V signal power supply of another product.

Minimum conductor cross section  [mm?] 0.2 (AWG 24)

Maximum connection cross section [mm?] 0.6 (AWG 20)

Stripping length [mMm] 25..3.0

» Use pre-assembled cables to reduce the risk of wiring errors.

» Verify that wiring, cables and connected interfaces meet the PELV

requirements.

Different functions can be assigned to the digital signal inputs and out-
puts. For a detailed description, see chapter 8.6.9 "Configurable inputs
and outputs”.

The following table provides an overview of the factory settings.

Pin Signal Factory setting /0

CN4.3 L1011 Input Positive limit switch (LIMP) I

CN4.6 L102 Input Negative limit switch (LIMN) |

CN4.2 LI103 Input Free available |

CN4.5 L104 Input Reference switch (REF) |
A WARNING

LOSS OF CONTROL

The use of LIMP and LIMN can provide some protection against haz-
ards (e.g. collision with mechanical stop caused by incorrect refer-
ence values).

Use LIMP and LIMN where possible.

Verify that the external sensors or switches are properly con-
nected.

Verify the correct of the limit switches. The limit switches must be
mounted in a position far enough away from the mechanical stop

to allow for an adequate stopping distance.
Before you can use LIMP and LTMN, you must enable them.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

During movements the two limit switches are monitored via the input sig-
nals LIMP and LIMN. When a limit switch is reached, the drive stops.
Triggering of the limit switch is signaled.
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Pin assignment printed circuit board
connector
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Figure 6.11  Pin assignment printed circuit board connector

Pin  Signal Meaning /0

1 +24VDC_OUT The internal 24V signal power supply may be O
used to supply the sensor system (for example,
limit switches)

2 L103 Freely usable input / output 1/0
3 L101 Freely usable input / output /0
4 ovDC Internally connected to CN1.0VDC

5 L104 Freely usable input / output /0
6 L102 Freely usable input / output /0
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6.3.9 Connection of STO safety function

Requirements

Cable specifications and terminal

A WARNING

LOSS OF SAFETY FUNCTION

Incorrect usage may cause a hazard due to the loss of the safety func-
tion.

¢ Observe the requirements for using the safety function.

Failure to follow these instructions can result in death or serious
injury.

For information and requirements relating to the STO safety function,
see page 40.

¢ Shielded cable corresponding to the requirements for protected lay-
out of wires

Minimum conductor cross section  [mm?]  0.34 (AWG 20)

Maximum connection cross section [mm2] 0.6 (AWG 20)

Stripping length [mm] 25..3.0

» Use equipotential bonding conductors, see page 47.
» Use pre-assembled cables to reduce the risk of wiring errors.

» Verify that wiring, cables and connected interfaces meet the PELV
requirements.

The cable available as an accessory is a special cable that is only avail-
able with a connector. The shield of the cable is connected to the
grounded housing of the drive via the metal connector. It is sufficient to
connect one end of the cable to the grounded housing.
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Pin assignment printed circuit board
connector
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Figure 6.12 Pin assignment of safety function
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Pin Signal Meaning

CN5.1 STO_A (PWRR_A) Safety function STO "Safe Torque Off" (IEC/
EN 61800-5-2)

CN5.2 STO_B (PWRR_B) Safety function STO "Safe Torque Off" (IEC/
EN 61800-5-2)

CN6 Jumper plugged in: STO disabled
Jumper removed: STO enabled

NOTE: Jumper CN5 cannot be plugged in as long as jumper CNG6 is still
plugged in (mechanical lock).

Connecting the safety function

CN5

@)
=
o
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=z
o

d-ICI0
o=

CN6 CN6

» Remove jumper CN6.
» Connect the connector to CN5.
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6.4 Connection accessories

6.4.1 Accessory "Insert kit, 3x /0"

The accessory makes the signals L101, L102 and L104 available out-
side of the device via industrial connectors.

LIO2 LIO1

LIO4

Figure 6.13 Pin assignment

Pin 1 is internally connected to CN4.1 (+24VDC_OUT).
Pin 3 is internally connected to CN4.4 (0VDC).

6.4.2 Accessory "Insert kit, 2x 1/0, 1x STO in"

The accessory makes the signals L101, L102 and the signals of the
STO safety function available outside of the device via industrial connec-

tors.

——5TO A (PWRR A)
——STO B (PWRR B)

Figure 6.14  Pin assignment

Pin 1 is internally connected to CN4.1 (+24VDC_OUT).
Pin 3 is internally connected to CN4.4 (OVDC).

6.4.3 Accessory "Insert kit, 1x STO in, 1x STO out"

The accessory makes the signals of the STO safety function available
outside of the device via industrial connectors.

STO A (PWRR A)
STO B (PWRR B) ﬂ

STO A (PWRR A)
STO B (PWRR B)
T8 (PO

3

Figure 6.15 Pin assignment
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6.4.4 Accessory "Insert kit, 4x 1/0, 1x STO in, 1x STO out"

The accessory makes the signals L101, L102, L103 and L104 and the
signals of the STO safety function available outside of the device via in-
dustrial connectors.

STO B (PWRR B) STO B (PWRR B)
STO A (PWRR A) STO A (PWRR A)
W ( LI104 1LIO3
-

Figure 6.16  Pin assignment

Pin 1 is internally connected to CN4.1 (+24VDC_OUT).
Pin 3 is internally connected to CN4.4 (OVDC).

6.5 Checking wiring
Verify proper installation:
» Did you properly install and connect all cables and connectors?
» Are there any live, exposed cables?
» Did you properly connect the signal wires?
» Did you properly install all seals (degree of protection 1P54)?
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7 Commissioning

An alphabetically sorted overview of all parameters can be
found in the chapter "Parameters". The use and the
function of some parameters are explained in more detail in
this chapter.

A DANGER

UNINTENDED CONSEQUENCES OF EQUIPMENT OPERATION

When the system is started, the drives are usually out of the opera-
tor's view and cannot be visually monitored.

¢ Only start the system if there are no persons in the hazardous
area.

Failure to follow these instructions will result in death or serious
injury.

A WARNING

UNEXPECTED MOVEMENT

When the drive is operated for the first time, there is a risk of unex-
pected movements caused by possible wiring errors or unsuitable pa-
rameters.

* Perform the first test run without coupled loads.

* Verify that a functioning button for EMERGENCY STOP is within
reach.

¢ Anticipate movements in the incorrect direction or oscillation of
the drive.

¢ Only start the system if there are no persons or obstructions in
the hazardous area.

Failure to follow these instructions can result in death, serious
injury or equipment damage.
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A WARNING

UNINTENDED BEHAVIOR

The behavior of the drive system is governed by numerous stored
data or settings. Unsuitable settings or data may trigger unexpected
movements or responses to signals and disable monitoring functions.

¢ Do NOT operate the drive system with unknown settings or data.
* Verify that the stored data and settings are correct.

* When commissioning, carefully run tests for all operating states
and potential fault situations.

* Verify the functions after replacing the product and also after
making changes to the settings or data.

¢ Only start the system if there are no persons or obstructions in
the hazardous area.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

A WARNING

MOTOR WITHOUT BRAKING EFFECT

If power outage and faults cause the power stage to be switched off,
the motor is no longer stopped by the brake and may increase its
speed even more until it reaches a mechanical stop.

¢ \Verify the mechanical situation.

¢ If necessary, use a cushioned mechanical stop or a suitable
brake.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

A WARNING

ROTATING PARTS

Rotating parts may cause injuries and may catch clothing or hair.
Loose parts or parts that are unbalanced may be flung.

* Verify correct mounting and installation of all rotating parts.
* Use a cover to help protect against rotating parts.

Failure to follow these instructions can result in death, serious
injury or equipment damage.
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A WARNING

FALLING PARTS

The motor may move, tip and crash down as a result of the reaction
torque.

* Mount the motor securely so it will not break loose during strong
acceleration.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

A CAUTION

HOT SURFACES

Depending on the operation, the surface may heat up to more than
100°C (212°F).

¢ Do not allow contact with the hot surfaces.

¢ Do not allow flammable or heat-sensitive parts in the immediate
vicinity.

¢ Consider the measures for heat dissipation described.

e Check the temperature during test runs.

Failure to follow these instructions can result in injury or equip-
ment damage.
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71 Overview

This chapter describes the commissioning procedure for the drive.
Required components  The following components are required for commissioning:

e Commissioning software Lexium CT
http://www.schneider-electric.com

¢ Electronic Data Sheet file EDS
http://www.schneider-electric.com

¢ Fieldbus converter for the commissioning software

P The following commissioning steps are also required if you
want to use a configured device under changed operating
I conditions.

To be done » Carry out the steps below in the specified order.

To be done ... Page
6.5 "Checking wiring" 68
7.2.1 "Addressing an EtherCAT device" 73
7.2.2 "Adding the device to the fieldbus" 73
7.2.3 "Lexium CT commissioning software" 74

» Carry out the following steps using the commissioning software.

To be done ... Page
7.2.5 "Setting basic parameters and limit values” 79
7.2.6 "Digital inputs / outputs” 81
7.2.7 "Checking the signals of the limit switches" 82
7.2.8 "Testing safety function STO" 83
7.2.9 "Releasing the holding brake manually" 84
7.2.10 "Checking direction of rotation" 85
7.2.11 "Setting parameters for encoder" 91
7.2.11 "Optimizing the motion behavior" 85
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7.2 Commissioning procedure

A WARNING

LOSS OF CONTROL DUE TO UNSUITABLE PARAMETER VALUES

Unsuitable parameter values may disable monitoring functions and
trigger unexpected movements or responses of signals.

¢ Prepare a list with the parameters required for the functions used.
¢ Check the parameters before operation.

¢ Only start the system if there are no persons or obstructions in
the hazardous area.

Failure to follow these instructions can result in death, serious
injury or equipment damage.

7.2.1 Addressing an EtherCAT device

Under EtherCAT, there are no addresses that can be set in the product.
The rotary switches are without function in this product variant.

The master identifies the devices on the network and makes their ad-
dresses available. Any further addressing depends on t