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Important information LXM32C

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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About this manual

Source manuals

Source EPLAN Macros

Corrections and suggestions

Work steps

Making work easier

Parameters

This manual is valid for LXM32C standard products. Chapter 1 "Intro-
duction" lists the type code for this product. The type code allows you to
identify whether your product is a standard product or a customized
product.

The following manuals belong to this product:

* Product manual, describes the technical data, installation, com-
missioning and the operating modes and functions.

* Motor manual, describes the technical characteristics of the
motors, including correct installation and commissioning.

The latest versions of the manuals can be downloaded from the Internet
at:

http://www.schneider-electric.com

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

http://www.schneider-electric.com

We always try to further optimize our manuals. We welcome your sug-
gestions and corrections.

Please get in touch with us by e-mail:
techcomm @ schneider-electric.com.

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

< Specific response to this work step

» Step?2

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.

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 _10_act. The way parameters are represented in tables is ex-
plained in the chapter Parameters. The parameter list is sorted
alphabetically by parameter name.
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Sl units

Inverted signals

Logic types

Glossary

Index

Further reading

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)

Inverted signals are represented by an overline, for example STO_A or
STO_B.

The product supports logic type 1 and logic type 2 for digital signals.
Note that most of the wiring examples show the logic type 1. The STO
safety function must be wired using the logic type 1.

Explanations of special technical terms and abbreviations.

List of keywords with references to the corresponding page numbers.

Recommended literature for further reading
e Ellis, George: Control System Design Guide. Academic Press

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

1

1.1 Device overview

Lexium servo drive LXM32C

The Lexium 32 product family consists of three servo drive models that
cover different application areas. Together with Lexium BMH servo mo-
tors or Lexium BSH servo motors as well as a comprehensive range of
options and accessories, the drives are ideally suited to implement com-
pact, high-performance drive solutions for a wide range of power re-
quirements.

This product manual describes the LXM32C servo drive.

Overview of some of the features of the LXM32C servo drive:

e Two analog inputs (+/-10V, pulse/direction) for supplying reference
values

e The product is commissioned via the integrated HMI or a PC with
commissioning software.

¢ Operating modes Jog, Electronic Gear, Velocity Control and Torque
Control.

* A memory card slot is provided for backup and copying of parame-
ters and fast device replacement.

e The safety function "Safe Torque Off" (STO) as per IEC 61800-5-2
is implemented on board.

AC servo drive
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1.2 Components and interfaces
Figure 1.1 Overview of signal connections
(CN1)  Mains connection (power stage supply)
(CN2)  Connection for
e 24V controller supply voltage
» Safety function STO
(CN3)  Motor encoder connection (encoder 1)
(CN4)  Connection for PTO (Pulse Train Out)
e ESIM (encoder simulation)
(CN5)  Connection for PTI (Pulse Train In)
e Pulse/direction
- or -
* A/B encoder signals
- or -
e CW/CCW pulses
(CN6)  Inputs and outputs
* 2 analog reference value inputs +10V
* 6 configurable digital inputs
* 5 configurable digital outputs
(CN7)  Modbus (commissioning interface)
(CN8)  Connection for external braking resistor
(CN9) DC bus connection
(CN10) Motor phases connection
(CN 11) Motor holding brake connection
12 AC servo drive
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1.3 Type code

LXM

Product designation
LXM - Lexium

Product type
32 - AC servo drive for one axis

Interfaces

C - Compact Drive with analog inputs and Pulse Train
A - Advanced Drive with CANopen fieldbus

M - Modular Drive

Peak current (crest value i) [A; ]
U45 - 4.5A s

UB0 - 6Ams

U90 - 9Ams

D12 - 12A;ms

D18 - 18A/me

D30 - 30A/ms

D72 - 72Ame

Power stage supply [V,c]
M2 - 1~, 115/200/240V 5,
N4 - 3~, 400/480V 5.

Further options

32

D18

M2

(....)

If you have questions concerning the type code, contact your Schneider
Electric sales office. Contact your machine vendor if you have questions
concerning customized products.

In the case of a customized product, position 12 of the type code is an
"S". The subsequent number defines the customized product. Example:
LXM32ee0e5123

The device designation is shown on the nameplate.

AC servo drive
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2

Before you begin - safety information

2

2.1

2.2

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 drive for 3-phase servo motors 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.

Electrical equipment should be installed, operated, serviced, and main-
tained only by qualified personnel.

AC servo 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).

16
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2.4 Basic information

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

¢ Only appropriately trained persons who are familiar with and
understand the contents of this manual and all other pertinent
product documentation and who have received safety training to
recognize and avoid hazards involved are authorized to work on
and with this drive system. Installation, adjustment, repair and
maintenance must be performed by qualified personnel.

e The system integrator is responsible for compliance with all local
and national electrical code requirements as well as all other
applicable regulations with respect to grounding of all equipment.

e Many components of the product, including the printed circuit
board, operate with mains voltage. Do not touch. Only use electri-
cally insulated tools.

* Do not touch unshielded components or terminals with voltage
present.

* The motor generates voltage when the shaft is rotated. Prior to
performing any type of work on the drive system, block the motor
shaft to prevent rotation.

* AC voltage can couple voltage to unused conductors in the motor
cable. Insulate both ends of unused conductors in the motor
cable.

* Do not short across the DC bus terminals or the DC bus capaci-
tors.

¢ Before performing work on the drive system:

— Disconnect all power, including external control power that
may be present.

— Place a "DO NOT TURN ON" label on all power switches.
— Lock all power switches in the open position.

— Wait 15 minutes to allow the DC bus capacitors to discharge.
Measure the voltage on the DC bus as per chapter "DC bus
voltage measurement" and verify the voltage is < 42 Vy.. The
DC bus LED is not an indicator of the absence of DC bus volt-
age.

¢ Install and close all covers before applying voltage.

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

AC servo drive
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2 Before you begin - safety information LXM32C

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.

¢ Switch off the voltage at the inputs STO_A and STO_B to avoid an
unexpected start of the motor before switching on and configuring
the product.

e Do NOT operate the product with unknown settings or data.
e Perform a comprehensive commissioning test.

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

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.

¢ 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.

¢ 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.

18 AC servo drive
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2.5 DC bus voltage measurement

2.6 Functional safety

Disconnect all power prior to starting work on the product.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

¢ Only appropriately trained persons who are familiar with and
understand the safety instructions in the chapter "Before you
begin - safety information" may perform the measurement.

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

The DC bus voltage can exceed 800 Vdc. Use a properly rated voltage-
sensing device for measuring. Procedure:

» Disconnect all power.
» Wait 15 minutes to allow the DC bus capacitors to discharge.

» Measure the DC bus voltage between the DC bus terminals to verify
that the voltage is < 42 V.

» If the DC bus capacitors do not discharge properly, contact your
local Schneider Electric representative. Do not repair or operate the
product.

The DC bus LED is not an indicator of the absence of DC bus voltage.

Using the safety functions integrated in this product requires careful
planning. For more information see chapter5.9 "Safety function STO
("Safe Torque Off")" on page 72.

2.7 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 61158 series: "Industrial communication networks - Fieldbus
specifications"

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

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

Also see the glossary at the end of this manual.

AC servo drive
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3

3 Technical Data

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

3.1 Ambient conditions

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

Temperature

rcl |-25..70

The following relative humidity is permissible during transportation and
storage:

Relative humidity (non-condens- [[%] |95
ing)

Ambient conditions for operation  The maximum permissible ambient temperature during operation de-
pends on the mounting distances between the devices and the required
power. Observe the pertinent instructions in the chapter Installation.

Ambient temperature (no icing, [°C] |0...50
non-condensing)

The following relative humidity is permissible during operation:

Relative humidity (non-condens- |[%] |5 ...95
ing)

AC servo drive 21
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Installation site and connection

Pollution degree and degree of
protection

Degree of protection when the
safety function is used

Vibration and shock

The installation altitude is defined as height above sea level.

Installation altitude without derat-
ing

[m]

<1000

Installation altitude if all of the fol-
lowing conditions are met:

e 45 °C max. ambient tempera-
ture

¢ Reduction of the continuous
power by 1% per 100 m above
1000 m

[m]

1000 ... 2000

Installation altitude above mean
sea level if all of the following con-
ditions are met:

* 40 °C max. ambient tempera-
ture

e Reduction of the continuous
power by 1% per 100 m above
1000 m

* Overvoltages of the supply
mains limited to overvoltage
category Il as per IEC 60664-1

[m]

2000 ... 3000

For operation, the device must be mounted in a closed control cabinet.
The device may only be operated with a permanently installed connec-

tion.
Pollution degree 2
Degree of protection IP 20

You must ensure that conductive substances cannot get into the product
(pollution degree 2). Conductive substances may cause the safety func-

tion to become inoperative.

Vibration, sinusoidal

Tested as per IEC 60068-2-6
3.5 mm (from 2 Hz ... 8.4 Hz)
10 m/s? (from 8.4 Hz ... 200 Hz)

Shock, semi-sinusoidal

Tested as per IEC 60068-2-27
150 m/s? (for 11 ms)

AC servo drive
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LXM32C 3 Technical Data

3.2 Mechanical data

3.2.1 Dimensional drawings
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Figure 3.1 Dimensional drawing
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Figure 3.2  Dimensional drawing
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LXM32C

LXM32e... U45ee D12ee D30N4 |D72ee
U60Qee D18ee
U90ee D30M2

Figure Figure Figure Figure Figure
3.1 3.1 3.2 3.2

B [mm] |48 +1 48 +1 68 1 108 1

T [mm] [225 225 225 225

H [mm] |270 270 270 274

e [mm] |24 24 13 13

E [mm] |- - 42 82

F [mm] |258 258 258 258

f [mm] |7.5 75 75 7.5

a [mm] |20 20 20 24

h [mm] |230 230 230 230

c [mm] |20 20 20 20

X required free space [mm] |60 60 60 60

Y required free space [mm] |100 100 100 100

Z required free space [mm] |100 100 100 100

Type of cooling Convec- |Fan Fan Fan
tion ! 40mm |60 mm (80 mm

1)>1m/s

The connection cables of the devices are routed to the top and to the
bottom. The following distances are required in order to enable sufficient
air circulation and cable installation without bends:

e Atleast 100 mm of free space is required above the device.
e Atleast 100 mm of free space is required below the device.

e At least 60 mm of free space is required in front of the device. The
controls must be accessible.

Mass
LXM32e... U45e¢e¢ (UGOee D12¢ee (D18N4 |D30N4 |D72N4
U90ee |D18M2 (D30M2
Mass kg 1.6 1.7 1.8 2.0 2.6 4.7
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LXM32C

3 Technical Data

3.3 Electrical Data

3.3.1 Power stage

Mains voltage: range and tolerance

Type of mains (type of grounding)

Inrush current and leakage current

Input current and impedance of

mains supply

Monitoring the continuous output

current

Monitoring the continuous output

power

Peak output current for 1 second

Approved motors

The products are intended for industrial use and may only be operated
with a permanently installed connection.

115/230 V, single-phase [Vacl {100 -15% ... 120 +10%
115/230 V, single-phase [Vaol 200 -15% ... 240 +10%
400/480 V4 three-phase [Vae] |380-15% ... 480 +10%
Frequency [Hz] {50 -5% ... 60 +5%
Transient overvoltages Overvoltage category IIl )
Rated voltage to ground [Vacl [300

1) Depends on installation altitude, see page 21

TT mains, TN mains Permitted

IT mains Not permitted

Mains with grounded line conductor  |Not permitted

Inrush current [A] <60

Leakage current (as per [mA] [<30 R
IEC 60990, figure 3)

1) Measured on mains with grounded neutral point, without external mains filter. If
residual current devices are used, note that a 30mA residual current device can
trigger at values as low as 15mA. In addition, there is a high-frequency leakage
current which is not considered in the measurement. Residual current devices
respond differently to this.

The input current depends on the impedance of the supply mains. This
is indicated by a possible short-circuit current. If the mains supply has a
higher short-circuit current, use upstream mains reactors. Suitable
mains reactors can be found in chapter 12 "Accessories and spare
parts".

The continuous output current is monitored by the device. If the contin-
uous output current is permanently exceeded, the device reduces the
output current. The continuous output current can flow if the ambient
temperature is below 50°C and if the internal braking resistor does not
generate heat.

The continuous output power is monitored by the device. If the continu-
ous output power is exceeded, the device reduces the output current.

The device can provide the peak output current for 1 second. If the peak
output current flows when the motor is at a standstill, the higher load on
a single semiconductor switch causes the current limitation to become
active earlier than when the motor moves.

The following motors can be connected to this device family: BMH, BSH.
When selecting, also consider the type and amount of the mains volt-
age. Please inquire for other motors.

AC servo drive
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LXM32C

3.3.1.1 Data for single-phase devices at 115V,

LXM32e... U45M2e... |U90M2e... |D18M2e... D30M2e...
Nominal voltage V] 115 (1 ~) 115 (1 ~) 115(1~) 115(1~)
Continuous output current [Armsl | 1.5 3 6 10
Peak output current (for 1 s) [Arms] |3 6 10 15
Inrush current limitation [A] 1.7 3.5 8 16
Input current at nominal power and nomi- |[A/s] (2.9 54 8.5 12.9
nal voltage without mains reactor

Nominal power without mains reactor [kW] |0.15 0.3 0.5 0.8
Maximum permissible short circuit current [[kA] |1 1 1 1

of the supply mains

Total harmonic distortion THD of the input {[%] [173 159 147 135
current without mains reactor

Power dissipation without mains reactor 2 W] |7 15 28 33
Maximum inrush current without mains [A] 111 161 203 231
reactor 3

Time for maximum inrush current without [[ms] [0.8 1.0 1.2 1.4
mains reactor

Mains reactor [mH] |5 2 2 2
Input current at nominal power and nomi- |[A/ys] [2.6 5.2 9.9 9.9
nal voltage with mains reactor

Nominal power with mains reactor [kW] |0.2 0.4 0.8 0.8
Total harmonic distortion THD of the input [[%] |85 90 74 72
current with mains reactor

Power dissipation with mains reactor®  |[W] |8 16 32 33
Maximum inrush current with mains [A] 22 48 56 61
reactor

Time for maximum inrush current with [ms] (3.3 3.1 3.5 3.7
mains reactor

Maximum fuse to be connected [A] 25 25 25 25

upstream

1) At decreasing nominal power

2) Condition: internal braking resistor not active; value at nominal current, nominal voltage and nominal power; value almost pro-

portional with current

3) Extreme case, off/on pulse before the inrush current limitation responds, see next line for maximum time

4) Fuses: Class CC or J as per UL 248-4, alternatively circuit breakers with B or C characteristic.

Lower ratings are permissible. The fuse must be rated in such a way that the fuse does not trip at the specified input current.
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3 Technical Data

3.3.1.2 Data for single-phase devices at 230V,

LXM32e... U45M2.... |U90M2e... |D18M2e... D30M2e...
Nominal voltage V] 230 (1 ~) 230 (1 ~) 230 (1 ~) 230 (1~)
Continuous output current [Arms] | 1.5 3 6 10
Peak output current (for 1 s) [Arms] 4.5 9 18 30
Inrush current limitation [A] 3.5 6.9 16 33
Input current at nominal power and nomi- |[Aqys] 2.9 4.5 8.4 12.7
nal voltage without mains reactor

Nominal power without mains reactor [kw] (0.3 0.5 1.0 1.6
Maximum permissible short circuit current |[KA] |1 1 1 1

of the supply mains

Total harmonic distortion THD of the input [[%] [181 166 148 135
current without mains reactor

Power dissipation without mains reactor 2) W] (10 18 34 38
Maximum inrush current without mains  ([A] 142 197 240 270
reactor 3

Time for maximum inrush current without |[ms] |1.1 1.5 1.8 21
mains reactor

Mains reactor [mH] (5 2 2 2
Input current at nominal power and nomi- |[Aqys] | 3.4 6.3 10.6 14.1
nal voltage with mains reactor '

Nominal power with mains reactor [kW] (0.5 0.9 1.6 22
Total harmonic distortion THD of the input |[%] [100 107 93 86
current with mains reactor

Power dissipation with mains reactor 2) wy |11 20 38 42
Maximum inrush current with mains [A] 42 90 106 116
reactor

Time for maximum inrush current with [ms] |3.5 3.2 3.6 4.0
mains reactor

Maximum fuse to be connected [A] 25 25 25 25

upstream

1) At decreasing nominal power

2) Condition: internal braking resistor not active; value at nominal current, nominal voltage and nominal power; value almost pro-

portional with current

3) Extreme case, off/on pulse before the inrush current limitation responds, see next line for maximum time

4) Fuses: Class CC or J as per UL 248-4, alternatively circuit breakers with B or C characteristic.

Lower ratings are permissible. The fuse must be rated in such a way that the fuse does not trip at the specified input current.
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3 Technical Data LXM32C
3.3.1.3 Data for three-phase devices at 400V ;.

LXM32e... U60N4e... D12N4e... D18N4e... D30N4e... D72N4e...
Nominal voltage V] 400 (3 ~) 400 (3 ~) 400 (3 ~) 400 (3 ~) 400 (3 ~)
Continuous output current [Armsl | 1.5 3 6 10 24
Peak output current (for 1 s) [Arms] |6 12 18 30 72
Inrush current limitation [A] 4.3 9.4 19 19 57
Input current at nominal power and nomi- |[A/e] | 1.4 29 5.2 8.3 17.3
nal voltage without mains reactor

Nominal power without mains reactor [kW] 0.4 0.9 1.8 3.0 7
Maximum permissible short circuit current |[KA] |5 5 5

of the supply mains

Total harmonic distortion THD of the input [[%] [191 177 161 148 126
current without mains reactor

Power dissipation without mains reactor 2 W] (17 37 68 115 283
Maximum inrush current without mains [A] 920 131 201 248 359
reactor 3

Time for maximum inrush current without [[ms] [0.5 0.7 0.9 1.1 1.4
mains reactor

Mains reactor [mH] |2 1 1 1
Input current at nominal power and nomi- |[Aye] [1.8 3.4 6.9 11.1 22.5
nal voltage with mains reactor

Nominal power with mains reactor [kW] |0.8 1.6 3.3 5.6 13
Total harmonic distortion THD of the input |[%] 108 90 90 77 45
current with mains reactor

Power dissipation with mains reactor 2) W] |19 40 74 125 308
Maximum inrush current with mains [A] 28 36 75 87 112
reactor

Time for maximum inrush current with [ms] (1.9 2.3 2.3 2.6 3.0
mains reactor

Maximum fuse to be connected [A] 30/32 30/32 30/32 30/32 30/32

upstream

1) At decreasing nominal power

2) Condition: internal braking resistor not active; value at nominal current, nominal voltage and nominal power; value almost pro-

portional with current

3) Extreme case, off/on pulse before the inrush current limitation responds, see next line for maximum time

4) Fuses: Class CC or J as per UL 248-4, alternatively circuit breakers with B or C characteristic.

Specification 30/32A: the maximum permissible value for UL is 30A
Lower ratings are permissible. The fuse must be rated in such a way that the fuse does not trip at the specified input current.
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LXM32C

3 Technical Data

3.3.1.4 Data for three-phase devices at 480V ;.

LXM32o... U60N4e... D12N4e... D18N4e... D30N4e... D72N4e...
Nominal voltage V] 480 (3 ~) 480 (3 ~) 480 (3~) 480 (3 ~) 480 (3 ~)
Continuous output current [Arms] |1.5 3 6 10 24
Peak output current (for 1 s) [Arms] |6 12 18 30 72
Inrush current limitation [A] 5.1 11.3 23 23 68
Input current at nominal power and nomi- |[Aqys] | 1.2 2.4 4.5 7.0 14.6
nal voltage without mains reactor

Nominal power without mains reactor [kW] (0.4 0.9 1.8 3.0

Maximum permissible short circuit current [[kA] |5 5

of the supply mains

Total harmonic distortion THD of the input [[%] [201 182 165 152 129
current without mains reactor

Power dissipation without mains reactor 2) W] |20 42 76 129 315
Maximum inrush current without mains [A] 129 188 286 350 504
reactor 3

Time for maximum inrush current without [[ms] [0.6 0.7 1.0 1.2 1.6
mains reactor

Mains reactor [mH] (2 1 1 1
Input current at nominal power and nomi- |[Aqys] | 1.6 2.9 6.0 9.6 19.5
nal voltage with mains reactor '

Nominal power with mains reactor [kw] |0.8 1.6 3.3 5.6 13
Total harmonic distortion THD of the input [[%] (116 98 98 85 55
current with mains reactor

Power dissipation with mains reactor w] |21 44 82 137 341
Maximum inrush current with mains [A] 43 57 116 137 177
reactor

Time for maximum inrush current with [ms] [1.9 24 24 2.7 3.2
mains reactor

Maximum fuse to be connected [A] 30/32 30/32 30/32 30/32 30/32

upstream

1) At decreasing nominal power

2) Condition: internal braking resistor not active; value at nominal current, nominal voltage and nominal power; value almost pro-

portional with current

3) Extreme case, off/on pulse before the inrush current limitation responds, see next line for maximum time

4) Fuses: Class CC or J as per UL 248-4, alternatively circuit breakers with B or C characteristic.

Specification 30/32A: the maximum permissible value for UL is 30A
Lower ratings are permissible. The fuse must be rated in such a way that the fuse does not trip at the specified input current.

AC servo drive

29



3 Technical Data LXM32C
3.3.1.5 Peak output currents
LXM32e... U45M2 LXM32e+...D18N4
U3om2 D30N4
D18M2 230v D72N4
1 [%] D30M2
300
200 \\\
\\
100
0 t[s]
012345 10 15 20 25 30

Figure 3.3 Peak output current over time (with reference to the continuous

output current)

LXM32e... UBON4
| %] D12N4

400

300

200

100

0
012345 10

15

20 25

30 t18]

Figure 3.4 Peak output current over time (with reference to the continuous

output current)
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LXM32C 3 Technical Data

3.3.1.6 DC bus data for single-phase devices

LXM32e... (1 ~) U45M2 U9om2 D18M2 D30M2
Nominal voltage (1 ~) [V] 115 |230 |[115 (230 (115 |230 |115 |230
Nominal voltage DC bus [V] 163 |325 |163 (325 |163 |325 |163 |325
Undervoltage limit [V] |55 130 |55 130 |55 130 |55 130
Voltage limit: activation of Quick Stop V] 60 140 |60 140 |60 140 |60 140
Overvoltage limit [V] |450 |450 |450 |450 (450 (450 (450 |450
Maximum continuous power via DC bus [[kW] [0.2 0.5 0.4 0.9 0.8 1.6 0.8 2.2
Maximum continuous current via DC bus |[A] 15 15 |32 |32 |6.0 |[6.0 10.0 |10.0

3.3.1.7 DC bus data for three-phase devices

LXM32s... (3 ~) U60N4 D12N4 D18N4 D30N4 D72N4

Nominal voltage (3 ~) [V] |400 |480 |400 |480 [400 (480 (400 |480 |400 |480
Nominal voltage DC bus [V] 566 |679 |566 |679 |566 |679 (566 |[679 |566 |679
Undervoltage limit [V] 350 (350 (350 (350 |350 |350 (350 (350 |[350 |350
Voltage limit: activation of Quick Stop V] 360 (360 (360 (360 |360 |360 (360 (360 |[360 |360
Overvoltage limit [V] 820 (820 (820 (820 |820 (820 (820 (820 (820 |820
Maximum continuous power via DC bus |[kW] |0.8 |0.8 1.6 16 |33 |33 |56 |56 13.0 |13.0
Maximum continuous current via DC bus |([A] 1.5 1.5 3.2 3.2 6.0 |6.0 10.0 {10.0 (22.0 |22.0
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3 Technical Data LXM32C

3.3.2 Controller supply voltage 24V

24 V supply The +24VDC controller supply voltage must meet the requirements of
IEC 61131-2 (PELV standard power supply unit):

Input voltage [Vael |24V -15% / +20% R
Input current (without load) A] |12
Residual ripple <5%

1) For connection of motors without holding brake; see figure below for motors with
holding brake.
2) Input current: holding brake not considered.

If a motor with holding brake is connected, the 24 V4 controller supply
voltage must be adjusted according to the connected motor and the mo-
tor cable length. Refer to the figure below for the voltage that must be

available at CN2 for releasing the holding brake. The voltage tolerance

is +5%.
Vel
29 BMH205
28
BSH100x
27 BSH140x
o6 BSHO55x
BSHO70x
BMHO070x
25 BMH100x
BMH140x
24
23

0 10 20 30 40 50 60 70 80 90 100[m]

Figure 3.5  The controller supply voltage depends on the motor and the motor
cable length.
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LXM32C

3 Technical Data

3.3.3 Signals

Analog input signals

Digital input signals 24 V

Capture input signals 24 V

The digital inputs and outputs of this product can be wired for logic
type 1 or logic type 2.

@ ®
+24V — +24V — DQ COM
- DQO, DQ1, ...
— DIO,DIL, ...
oV — oV — DI_COM
Figure 3.6 Logic type
Logic type Active state

(1) Logic type 1

Output supplies current (Source)
Current flows to the input

(2) Logic type 2

Output draws current (Sink)
Current flows from the input

Signal inputs are protected against reverse polarity, outputs are short-
circuit protected. The inputs and outputs are galvanically isolated.

Differential input circuit voltage [V] -10 ... +10
range

Input resistance, typical [kQ] |20
Resolution Al1, Al2 [Bit] (14
Sampling period Al1, A12 [ms] [0.25

When wired as logic type 1, the levels of the opto-isolated inputs Dle

comply with EN 61131-2, type 1.

Logic 0 (Ujgw) Vgel |-3...45
Logic 1 (Unign) [Vgol [+15 ... +30
Input current (typical) [mA] |5
Debounce time V) [ms] [1.5

1) Adjustable via parameter (sampling period 250us)

When wired as "logic type 1", the levels of the opto-isolated inputs Cape

comply with EN 61131-2, type 1.

Logic 0 (Ujgy) Vgel |-3...45
Logic 1 (Upign) [Vgol |+15 ... +30
Input current (typical) [mA] |5
Debounce time CAP1 and CAP2  |[us] (2

Jitter CAP1 and CAP2 lus] |<2

AC servo drive
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Input signals safety function STO

24 V output signals

Encoder signals

LXM32C
Logic 0 (Ujgw) Vgel |-3...45
Logic 1 (Unign) [Vgd |+15 ... +30
Input current (typical) [mA] |5
Debounce time STO_A and STO_B |[ms] |>1
Detection of signal differences [s] >1
between STO_A and STO_B
Response time of safety function |[ms] (<10
STO

The levels of the digital 24 V output signals DQe comply with IEC 61131-
2.

Output voltage V] <30
Maximum switching current [mA] [<100
Voltage drop at 100 mA load [V] <3

The encoder signals comply with the Stegmann Hiperface specification.

Output voltage for encoder +10V / 100mA
SIN/COS input signal voltage 1V, with 2.5V offset,
range 0.§3Vpp at 100kHz
Input resistance [Q] 120

The output voltage is short-circuit protected and overload protected.
The transmission protocol is half duplex as per RS 485.
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LXM32C

3 Technical Data

3.3.3.1 Output PTO (CN4)

Output signal PTO

5 V signals are available at the PTO (Pulse Train Out, CN4) output. De-
pending on parameter PTO_mode, these signals are ESIM signals (en-
coder simulation) or directly transmitted PTI input signals (P/D signals,
A/B signals, CW/CCW signals). The PTO output signals can be used as
PTI input signals for another device. The PTO output signals have 5V,
even if the PTI input signal is a 24 V signal.

The signal level corresponds to RS422. Due to the input current of the
optocoupler in the input circuit, a parallel connection of a driver output to
several devices is not permitted.

The basic resolution of the encoder simulation at quadruple resolution is
4096 increments per revolution in the case of rotary motors.

® I D) —

N e e T —
B A R A :::I
o —— | — =

JL ..7|8l9| ‘...|12l13|14l 15 I14|13| |9l8..

Sy gl

Figure 3.7  Time chart with A, B and index pulse signal, counting forwards
and backwards

The PTO output signals comply with the RS422 interface specification.

Logic level As per RS422 1)
Output frequency per signal [kHz] |<500
Motor increments per second [Inc/s]|<1.6 * 108

1) Due to the input current of the optocoupler in the input circuit, a parallel connection
of a driver output to several devices is not permitted.

AC servo drive
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LXM32C

3.3.3.2 Input PTI (CN5)

Signal input circuits PTI

A WARNING

UNEXPECTED MOVEMENT

Incorrect or interfered signals as reference values can cause unex-
pected movements.

¢ Use shielded twisted-pair cables.
¢ |f possible, operate the interface with push-pull signals.

* Do not use signals without push-pull in critical applications or in
environments subject to interference.

¢ Do not use signals without push-pull in the case of cable lengths
of more than 3 m and limit the frequency to 50 kHz

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

5 V signals or 24 V signals can be connected to the PTI (Pulse Train In)
input. It is possible to connect A/B signals, P/D (pulse/direction) or CW/
CCW (pulse positive/pulse negative) signals. See also chapter 6.2.11
"Connection PTI (CN5, Pulse Train In)", page 108.

The way the inputs are used affects the maximum permissible input fre-
quency and the maximum permissible cable length:

Input circuit

Maximum input frequency Maximum cable length

RS422, see Figure 3.8 left

1 MHz 100 m

Push pull, see Figure 3.8 center

0.2 MHz 10m

Open collector, see Figure 3.8 right

0.01 MHz im

36

AC servo drive

0198441113761, V1.02, 12.2009



LXM32C

3 Technical Data

5Vdc

RS422

PushPull

OpenCollector

24Vdc

0198441113761, V1.02, 12.2009

24VDC PushPull OpenCollector
Figure 3.8 Signal input circuits: RS422, Push Pull and Open Collector
Input Pin 1) RS4222) 5V 24V
A Pin7 reserved reserved PULSE(24)
ENC_A(24)
cw(24)
Pin8 reserved reserved DIR(24)
ENC_B(24)
cew(24
B Pin1 PULSE(5) PULSE(5) reserved
ENC_A(5) ENC_A(5)
cw(s) cw(s)
Pin4 DIR(5) DIR(5) reserved
ENC_B(5) ENC_B(5)
ccw(s) Ccw(s)
C Pin2 PULSE PULSE PULSE
ENC_A ENC_A ENC_A
cw cw cw
Pin5 DIR DIR DIR
ENC_B ENC_B ENC_B
CCw CCw CCw

1) Observe the different pairing in the case of twisted pair:

Pin1/pin2 and pin4/pin5 for RS422 and 5V,

pin7/pin2 and pin8/pin5 for 24V
2) Due to the input current of the optocoupler in the input circuit, a parallel connection of a driver output to several devices is not

permitted.
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LXM32C

Function P/D

External P/D pulse direction signals can be supplied via the PTl input as
reference values in Electronic Gear operating mode.

The motor performs a movement in the case of a rising edge of the
PULSE signal. The direction is controlled with the DIR signal.

Signal Value Function
PULSE 0->1 Motor movement
DIR 0/ open Positive direction

1 |
DIR ! ‘ ! ; @
0— ‘ o @ _—
i i i i
JIL 1 @ 1 @ 1 (‘) 1 ®_
Figure 3.9  Time chart with pulse/direction signal

Times for pulse/direction

Minimum value

Cycle duration (pulse) 1pus 1)
Pulse duration (pulse) 0.4 us @)
Lead time (Dir pulse) Ous (3)
Hold time (Pulse-Dir) 0.4 us (4)
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LXM32C

3 Technical Data

Function A/B signals

External A/B signals can be supplied via the PTl input as reference val-

ues in operating mode Electronic Gear.

Signal

Value

Function

Signal A before signal B

Movement in positive direc-
tion

Signal B before signal A

Movement in negative
direction

..7|8i9|

|12|13|14i

15 |14|13| e | 9| 8..

n ®

I D)

Figure 3.10 Time chart with A/B signal, counting forwards and backwards

Times for pulse/direction |Minimum value

Cycle duration A, B 1pus (1)
Pulse duration 0.4 ps 2)
Lead time (A, B) 200 ns (3)

AC servo drive
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LXM32C

Function CW/CCW  External CW/CCW (pulse positive/pulse negative) signals can be sup-
plied via the PTl input as reference values in operating mode Electronic

Gear.

The motor performs a movement in positive direction the case of a rising
edge of the CW signal. The motor performs a movement in negative di-
rection the case of a rising edge of the CCW signal.

Signal Value Function

cw 0->1 Movement in positive direc-
tion

Cccw 0->1 Movement in negative

direction

0 : : :
0o

1 I i
CCW0 \ !

Figure 3.11  Time chart with "CW/CCW"

Times for pulse/direction

Minimum value

CCW-CW)

Cycle duration CW, CCW |1 us (1)
Pulse duration 0.4 us @)
Lead time (CW-CCW, Opus 3)
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LXM32C

3 Technical Data

3.3.4 Functional safety

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

safety calculations

plan and the safety calculations:

Lifetime (IEC 61508) Years |20
SFF (IEC 61508) [%] (80
Safe Failure Fraction

HFT (IEC 61508) 1
Hardware Fault Tolerance

Type A subsystem

Safety integrity level

IEC 61508 SIL3
IEC 62061 SILCL3
PFH (IEC 61508) [1/h] [1*10°
Probability of Dangerous Hard- (FIT) [(1)

ware Failure per Hour

PL (ISO 13849-1)
Performance Level

e (category 3)

MTTF4 (1ISO 13849-1) Years {1400
Mean Time to Dangerous Failure
DC (ISO 13849-1) [%] |90

Diagnostic Coverage

AC servo drive
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3.3.5 Braking resistor

The device has an internal braking resistor. If the internal braking resis-
tor is insufficient for the dynamics of the application, one or more exter-
nal braking resistors must be used.

The resistance values for external braking resistors must not be below
the specified minimum resistance. If an external braking resistor is acti-
vated by means of the appropriate parameter, the internal braking resis-

tor is deactivated.

Further information on the subject Page
Rating the external braking resistor 66
Mounting the external braking resistor (accessory) 83
Electrical installation of the braking resistor (accessory) 96
Setting the braking resistor parameters 149
Order data for external braking resistors (accessory) 355

braking resistor

LXM32o... U45M2 u9om2 D18M2 D30M2
Energy absorption of internal capacitors |[[Ws] |30 60 89 119
E,,r at nominal voltage 115V

Energy absorption of internal capacitors [[Ws] [17 34 52 69
E,ar at nominal voltage 200 V

Energy absorption of internal capacitors [[Ws] |9 18 26 35
E,4r at nominal voltage 230 V

Capacitance [uF] 390 780 1170 1560
Resistance value of internal braking resis-|[Q] 94 47 20 10
tor

Continuous power internal braking resis- |[W] |10 20 40 60
tor PPR

Peak energy Ecg [Ws] |82 166 330 550
Switch-on voltage V] 430 430 430 430
External brake resistor minimum [Q] 68 36 20 12
External braking resistor maximum [Q] 110 55 27 16
Maximum continuous power external [W] |200 400 600 800
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LXM32e... U60N4 D12N4 D18N4 D30N4 D72N4
Energy absorption of internal capacitors |[Ws] |14 25 50 73 145
Eyar at nominal voltage 380 V

Energy absorption of internal capacitors [[Ws] |12 22 43 62 124
E,ar at nominal voltage 400 V

Energy absorption of internal capacitors |[[Ws] |3 5 10 14 28
E,ar at nominal voltage 480 V

Capacitance [uF] (110 195 390 560 1120
Resistance value of internal braking resis- |[Q] 132 60 30 30 10

tor

Continuous power internal braking resis- |[W] |20 40 60 100 150
tor PPR

Peak energy Ecr [Ws] |200 400 600 1000 2400
Switch-on voltage V] 780 780 780 780 780
External brake resistor minimum [Q] 100 47 33 15 8
External braking resistor maximum D) [Q] 145 73 50 30 12
Maximum continuous power external [W] (200 500 800 1500 3000
braking resistor

1) The maximum specified braking resistor can derate the peak power of the device. Depending on the application, it is possible

to use a higher ohm resistor.
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3.3.5.1 External braking resistors (accessories)

VW3A760... 1Rxx" [2Rxx  [3Rxx  [4Rxx" |[5Rxx  [6Rxx  |7Rxx"
Resistance [ |10 27 27 27 72 72 72
Continuous power [W] |400 100 200 400 100 200 400
Maximum time in braking at 115V / [s] 0.72 0.552 1.08 2.64 1.44 3.72 9.6
230V

Maximum time in braking at 400 V [s] |0.12 0.084 0.216 0.504 0.3 0.78 1.92
Peak power at 115V /230 V [kW] |18.5 6.8 6.8 6.8 2.6 2.6 2.6
Peak power at 400V [kW] |60.8 22.5 22.5 22.5 8.5 8.5 8.5
Maximum peak energy at 115V /230 V |[Ws] {13300 3800 7400 18100 |3700 9600 24700
Maximum peak energy at 400 V [Ws] {7300 1900 4900 11400 2500 6600 16200
Degree of protection IP65 IP65 IP65 IP65 IP65 IP65 IP65
UL approval (file no.) E233422 |E233422 E233422 |E233422

1) Resistors with a continuous power of 400 W are NOT UL/CSA-approved.

VW3A77... 04 05
Resistance [@Q] (15 10
Continuous power [W] |1000 1000
Maximum time in braking at 115V / [s] 3.5 1.98
230V

Maximum time in braking at 400 V [s] 0.65 0.37
Peak power at 115V /230 V [kW] |18.5 12.3
Peak power at 400V [kW] |60.8 40.6
Maximum peak energy at 115V /230 V |[Ws] |43100 36500
Maximum peak energy at 400 V [Ws] |26500 22500
Degree of protection IP20 IP20
UL approval (file no.) E221095 |[E221095
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3.3.6

Internal mains filter

Limit values

Emission

Further information on the subject Page
Engineering information external mains filters (accessory) 64
Mounting the external mains filter (accessory) 83
Electrical installation of external mains filters (accessory) 99
Order data external mains filters (accessory) 359

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 residential environment this product may cause high-frequency
interference that may require interference suppression.

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

The following limit values for interference are complied with if the instal-
lation is EMC-compliant and if the cables offered as accessories are
used.

length from 10 m to
20m

LXM32e Conducted interference |Radiated emission
eeeM2 up to a motor |Category C2 Category C3

cable length of 10 m

eee)M2 motor cable |Category C3 Category C3

eee\12 motor cable
length of more than
20m

Not permitted

Not permitted

eeeN4 up to a motor
cable length of 20 m

Category C3

Category C3

eeeN4 motor cable
length of more than
20 m

Not permitted

Not permitted

External mains filters must be used if longer motor cables are used. See
page 46 for the technical data of the external mains filters available as

accessories.
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3.3.7 External mains filters (accessories)

If external mains filters are used, the system integrator and/or machine
owner/operator is responsible for complying with the EMC directives.

Further information on the subject Page
Engineering information external mains filters (accessory) 64
Mounting the external mains filter (accessory) 83
Electrical installation of external mains filters (accessory) 99
Order data external mains filters (accessory) 359

Emission  The specified limit values are complied with if the external mains filters
available as accessories are used.

The following limit values for interference are complied with if the instal-
lation is EMC-compliant and if the cables offered as accessories are
used.

LXM32e Conducted interference |Radiated emission

eeeM2 up to a motor |Category C1 Category C3
cable length of 20 m

eeeM2 motor cable |Category C2 Category C3
length of 20 m to 50
m

eeeM2 motor cable |Category C3 Category C3
length of 50 m to
100 m

eee|V2 motor cable |Not permitted Not permitted
length of more than
100 m

eeeN4 up to a motor |Category C1 Category C3
cable length of 20 m

eeeN4 motor cable |Category C2 Category C3
length of 20 m to 50
m

eeeN4 motor cable |Category C3 Category C3
length of 50 m to
100 m

eeeN4 motor cable |Not permitted Not permitted
length of more than
100 m

Common external mains filter =~ Several device can be connected to a common external mains filter. Pre-
requisites:

¢ Single-phase devices may only be connected to single-phase
mains filters; three-phase devices may only be connected to three-
phase devices.

¢ The total input current of the connected devices must be smaller
than or equal to the permissible nominal current of the mains filter.
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Assignment of external mains filters
to device type

Device type 1 ~

Order number mains filter

LXM32eU45M2 (230 V, 1.5 A, 1 ~)

VW3A31401 (9 A, 1 ~)

LXM32eU90M2 (230 V, 3 A, 1 ~)

VW3A31401 (9 A, 1 ~)

VW3A31403 (16 A, 1 ~)

(

(
LXM32eD18M2 (230 V, 6 A, 1 ~)
LXM32eD30M2 (230 V, 10 A, 1 ~)

VW3A31403 (16 A, 1 ~)

Device type 3 ~

Order number mains filter

LXM32eU60N4 (480 V, 1.5 A, 3 ~)

VW3A31404 (15 A, 3 ~)

LXM32eD12N4 (480 V, 3 A, 3 ~)

VW3A31404 (15 A, 3

LXM32eD18N4 (480 V, 6 A, 3 ~)

LXM32eD30N4 (480 V, 10 A, 3 ~)

VW3A31404 (15 A, 3

LXM32eD72N4 (480 V, 24 A, 3 ~)

( ~)
VW3A31404 (15 A, 3 ~)
( ~)
( ~)

VW3A31406 (25 A, 3

3.3.8 Mains reactor (accessory)

Mains reactor

Mains reactors must be connected upstream if the mains supply does
not meet the requirements in terms of impedance1. Mains reactors re-
duce harmonics in the mains supply. This prolongs the service life of the

device.

A higher continuous power of the device is an additional benefit of using

an upstream mains reactor.

Further information on the subject Page
Engineering information mains reactor (accessory) 63
Mounting the mains reactor (accessory) 83
Electrical installation of the mains reactor (accessory) 99
Order data mains reactor (accessory) 359

1. The maximum permissible short-circuit current of the mains supply is a measure

of the mains impedance.
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3.4

Conditions for UL 508C

Ambient temperature during
operation

Pollution degree

Fuses

Wiring
400/480 V 3-phase devices

Overvoltage category

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

‘Surrounding air temperature

[Cl |0...+50 |

‘Pollution degree ‘ ‘2 ‘

Use class J fuses as per UL 248-4.

Maximum fuse rating of fuse to be |[A] 30
connected upstream for
LXM32eeeeN4

Use at least 60/75 °C copper conductors.

400/480 V 3-phase devices may only be operated on 480Y/277Vac
mains.

In the case of single-phase devices, a Schneider Electric surge protec-
tive device TVS230XR40 and in the case of three-phase devices, a Sch-
neider Electric surge protective device TVS4XW100C or a UL-listed

surge protective device with the following designation must be available
in all phases of the mains connection of the drive in the final installation:

UL Category Code VZCA

Type 1 or 2

Operating Voltage 240V for 1-phase systems and 480Y/277V for 3-
phase systems

Voltage Protection Rating (VPR) max. 4000V

Nominal Discharge Current Rating (In) min. 3kA

3.5 Certifications
Product certifications:
Certified by Assigned number Validity
TUV Nord SAS-192/2008TB-1 2014-06-25
UL E198280
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3.6 Declaration of conformity

The following declaration of conformity is applicable if the product is
used under the specified conditions and with the cables listed in the Ac-
cessories chapter.

Sciywider

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

EC DECLARATION OF CONFORMITY
YEAR 2009

[X] according to EC Directive on Machinery 2006/42/EC
[X] according to EC Directive EMC 2004/108/EC
[X] according to EC Directive Low Voltage 2006/95/EC

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

by us.

Designation: AC Servo drive including modules

Type: LXM32Axxxxx, LXM32Cxxxxx, LXM32Mxxxxx,
VW3A3607, VW3A3608, VW3A3616, VW3A3618,
VW3M3301,VW3M3401, VW3M3402, VW3M3403, VW3M3501

Applied EN ISO 13849-1:2008, Performance Level "e"

harmonized EN 61508:2001, SIL 3

standards, EN 61800-5-1:2007

especially: EN 61800-3:2004, second environment

Applied UL 508C

national standards |CSA C22.2 No. 14-05

and technical Product documentation

specifications,

especially:

Schneider Electric Motion Deutschiand GmbH

Company stamp: Postfach 11 80 « D-77901 Lahr
Breslauer Str. 7 = D-77933 Lahr

Date/Signature: 1 October 2009 QWLZIM

Name/Department: Wolfgang Brandstéatter/Development
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3.7 TUOV certificate for functional safety

TUV NORD

Certificate

TOV NORD SysTec GmbH & Co. KG hereby certifies

Schneider Electric Motion Deutschiand GmbH
Breslauer Strafle 7 3
77933 Lahr

that the implementation of the safety function “Safe Touge Off“ (STO) of the
drive X

LXM32

meets the requirements listed in the following standards

IEC 61508:2000; SIL 3

IEC 61800-5-2:2007; SIL 3

ISO 13849-1:2006; PL e (category 3)
IEC 62061:2005; SiLc .3

based on report no. SAS-0192/2008TB-1 in the valid version.
This certificate entitles the holder to use the mark

.

.

—— _—

=5
=
N
\\
LXM32 N\
TUVNORD /  comeamo |
SIL3 i
Certification IEC 61800-5-2:2007 ]5
SIL3 r
1SO 13849-1:2008
PL o (catagory 3) |
IEC 62081:2005 7 X
SlLa3 B )
,’/ N
_SAS-0192/08/1 - N
Voluntary Certification N
—Expiry date; 2014-06-25 TOV NORD SysTec GmbH & Co. KG NN
-~ Centification No.: SAS-0192/08/1 Branch South R
—— Reference No: G.SCC.DL.06.007.02.SLA HalderstraBe 27 §$\\§ X
— 86150 Augsburg NN
Augsburg, 2009-06-25 RN

ETOErE——
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4 Basics

4

4.1 Functional safety

Integrated safety function "Safe
Torque Off* STO

IEC 61508 standard

SIL, Safety Integrity Level

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.

The integrated safety function STO (IEC 61800-5-2) allows for a cate-
gory 0 stop as per IEC 60204-1 without external power contactors. It is
not necessary to interrupt the supply voltage. This reduces the system
costs and the response times.

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.

AC servo drive

51



4 Basics

LXM32C

PFH, Probability of a dangerous
hardware failure per hour

HFT and SFF

Fault avoidance measures

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 result must not exceed the maximum value specified in the stand-
ard.

SIL PFH at high demand or continuous demand
4 >107 ... <108
3 >108 ... <107
2 >107 ... <10®
1 >10% ... <10®

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

S

This chapter contains information on the application of the product that

is vital in the design phase.

Subject Page
5.1 "Electromagnetic compatibility, EMC" 54
5.2 "Cables" 58
5.3 "Residual current device" 61
5.4 "Operation in an IT mains" 61
5.5 "Parallel connection DC bus" 62
5.6 "Mains reactor" 63
5.7 "Mains filter" 64
5.8 "Rating the braking resistor" 66
5.9 "Safety function STO ("Safe Torque Off")" 72
5.10 "Logic type" 77
5.11 "Monitoring functions” 78
5.12 "Configurable inputs and outputs” 78
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5.1 Electromagnetic compatibility, EMC
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.

Limit values  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:
HIGH-FREQUENCY INTERFERENCE
In a residential environment this product may cause high-frequency
interference that may require interference suppression.
Failure to follow these instructions can result in death or serious
injury.
An EMC-compliant design is required to meet the specified limit values.
Note the following requirements:
Control cabinet design —
EMC measures Objective
Use galvanised or chrome-plated mounting plates, |Good conductivity due
make large contact surface connections for metal  |to two-dimensional con-
parts, remove paint from contact surfaces tacts
Ground the control cabinet, door and mounting Reduces emissions.
plate with ground straps or ground wires with a
cross section greater than 10 mm? (AWG 6).
Fit switching devices such as contactors, relays or |Reduces mutual interfer-
solenoid valves with interference suppression units |ence
or arc suppressors (for example, diodes, varistors,
RC circuits).
Install power and control components separately. Reduces mutual interfer-
ence
Shielded cables —
EMC measures Objective
Connect large surface areas of cable shields, use |Reduces emissions.
cable clamps and ground straps
Use cable clamps to connect a large surface area of |Reduces emissions.
the shields of all shielded cables to the mounting
plate at the control cabinet entry.
Ground shields of digital signal wires at both ends |Reduces interference
by connecting them to a large surface or via con-  |affecting the signal
ductive connector housings. wires, reduces emis-
sions
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Cable installation

Power supply

EMC measures

Objective

Ground the shields of analog signal wires directly at
the device (signal input); insulate the shield at the
other cable end or ground it via a capacitor (for
example, 10 nF).

Reduces ground loops
due to low-frequency
interference.

Use only shielded motor cables with copper braid
and a coverage of at least 85%, ground a large sur-
face area of the shield at both ends.

Diverts interference cur-
rents in a controlled way,
reduces emissions.

EMC measures

Objective

Do not route fieldbus cables and signal wires in a
single cable duct together with lines with DC and AC
voltages of more than 60 V. (Fieldbus cables, signal
lines and analog lines may be in the same cable
duct)

Recommendation: Use separate cable ducts at
least 20 cm apart.

Reduces mutual interfer-
ence

Keep cables as short as possible. Do not install
unnecessary cable loops, use short cables from the
central grounding point in the control cabinet to the
external ground connection.

Reduces capacitive and
inductive interference.

Use equipotential bonding conductors in systems
with

- wide-area installations

- different voltage supplies

- networking across several buildings

Reduces current in the
cable shield, reduces
emissions.

Use equipotential bonding conductors with fine
wires

Diverts high-frequency
interference currents.

If motor and machine are not conductively con-
nected, for example by an insulated flange or a con-
nection without surface contact, you must ground
the motor with a ground wire > 10 mm? (AWG 6) or
a ground strap.

Reduces emissions,
increases immunity.

Use twisted pair for 24 V. signals.

Reduces interference
affecting the signal
cables, reduces emis-
sions.

EMC measures

Objective

Operate product on mains with grounded neutral
point.

Enables effectiveness of
mains filter.

Protective circuit if there is a risk of overvoltage.

Reduces the risk of
damage caused by over-
voltage.
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Motor and encoder cables

Additional measures for EMC
improvement

Motor and encoder cables are especially critical in terms of EMC. Use
only pre-assembled cables (see chapter 12 "Accessories and spare
parts") or cables that comply with the specifications (see chapter 5.2
"Cables", page 58) and implement the EMC measures described below.

EMC measures

Objective

Do not install switching elements in motor cables or
encoder cables.

Reduces interference.

Route the motor cable at a distance of at least
20 cm from the signal cable or use shielding plates
between the motor cable and signal cable.

Reduces mutual interfer-
ence

For long lines, use equipotential bonding conduc-
tors.

Reduces current in the
cable shield.

Route the motor cable and encoder cable without
cutting them. V)

Reduces emission.

1) If a cable has to be cut for the installation, it has to be connected with shield con-

nections and a metal housing at the point of the cut.

An EMC-compliant design is required to meet the specified limit values.
Depending on the application, better results can be achieved with the

following measures:

EMC measures

Objective

Upstream mains reactors

Reduces mains harmon-
ics, prolongs product
service life.

Upstream external mains filters

Improves the EMC limit
values.

Particularly EMC-compliant design, e.qg. in a closed
control cabinet with 15 dB damping of radiated
interference

Improves the EMC limit
values.
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5.2

Cables

Suitability of the cables

Shield connections

Equipotential bonding conductors

Cable guides

Cables must not be twisted, stretched, crushed or bent. Use only cables
that comply with the cable specification. Consider the following in deter-
mining suitability of the cables:

» Suitable for drag chain applications

¢ Temperature range

e Chemical resistance

e Qutdoor installation

e Underground installation

In terms of shield connection, there are the following possibilities:

* Motor cable: The motor cable shield is fastened in the shield clamp
at the bottom of the device.

* Shields of the analog cable and the 1/O wires to CN6.1 pin 5

e QOther cables: The shields are connected to the shield connection at
the bottom of the device.

¢ Alternative: Shield connection via shield clamp and rail, for exam-
ple.

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

The device features cable guides at the top and at the bottom. The cable
guides do not provide strain relief. The cable guide at the bottom of the
device can be used as a shield connection.

NOTE: The upper cable guide is not a shield connection.
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5.2.1

Overview of the required cables

The properties of the required cables are listed in the table below. Use
pre-assembled cables to reduce the risk of wiring errors. Pre-assembled
cables can be found in chapter 12 "Accessories and spare parts”, page

355. If the product is used to comply with the requirements as per
UL 508C, the conditions specified in chapter 3.4 "Conditions for

UL 508C", page 48, must be met.

Max. length |Min. cross section [mm?] |Shielded, both |Twisted pair | PELV
[m] (AWG) ends grounded
Controller supply voltage |- 0.75 (AWG 18) Required
STO safety function ) - 0.75 (AWG 18) R Required
Power stage supply voltage |- -2
Motor phases -9 -4 Required
External braking resistor |3 As power stage supply volt-|Required
age
Motor encoder 100 6*0.14 mm? and Required Required Required
2*0.34 mm? (6*AWG 24
and 2*AWG 20)
A/B signals 100 0.25 (AWG 22) Required Required Required
PULSE / DIR signals 100 0.14 (AWG 24) Required Required Required
CW/CCW signals 100 0.14 (AWG 24) Required Required Required
ESIM 100 0.14 (AWG 24) Required Required Required
Analog inputs 10 0.14 (AWG 24) Required ® Required Required
Digital inputs / outputs 30 0.14 (AWG 24) Required
PC, commissioning inter- |20 0.14 (AWG 24) Required Required Required

face

Note the installation requirements (protected cable installation), see page 72.
See 6.2.8 "Connection of power stage supply voltage (CN1)"

See 6.2.4 "Connecting the motor phases (CN 10, motor)"

1)
2)
3) Length depends on the required limit values for conducted interference.
4)
5)

Ground the shield of analog signal wires directly at the device (signal input). Insulate the shield at the other cable end or ground
it via a capacitor (for example, 10 nF) in the case of interference.

Table 5.1 Cable specifications
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Motor cable and encoder cable

Motor cables Style 20234
Encoder cables Style 20963
Permissible voltage motor cable  |[V,;] |600 (UL and CSA)
Temperature range [°C] [-40 ... +90 (fixed)

-20 ... +80 (moving)
Minimum bend radius 4 x diameter (fixed)

7.5 x diameter (moving)
Cable jacket Qil-resistant PUR
Shield Shield braiding
Shield braiding coverage [%] |=85

Table 5.2 Data of the motor cable and encoder cable available as accessories

The motor cables and encoder cables are suitable for drag chain appli-
cations; they are available in various lengths. See page 355 for the ver-
sions available as accessories.
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5.3 Residual current device

Conditions for use of residual
current device

A WARNING

THIS PRODUCT MAY CAUSE DIRECT CURRENT IN THE PROTECTIVE
GROUND CONDUCTOR

If a residual current device (RCD) is used, conditions must be ob-
served.

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

Where the installation regulations require upstream protection against
direct or indirect contact by means of a residual current device (RCD) or
a residual current monitor (RCM), a residual current device of "type A"
can be used for a single-phase drive with connection between N and L.
In other cases, a "type B" RCD must be used.

Note the following:
* Filtering of high-frequency currents.

e Delayed triggering to avoid triggering as a result of capacitance
which may be present when the unit is switched on. 30 mA residual
current devices rarely have a delay. Use a residual current device
which is not sensitive to unintentional triggering (for example, resid-
ual current devices with increased immunity).

Use residual current devices that meet the following conditions:

* For single-phase devices, type A: Residual current devices of series
s.i (super-immunized, Schneider Electric).

e For three-phase devices, type B: sensitive to all current types with
approval for frequency inverters.

When using residual current devices, consider the leakage currents of
connected consumers.

5.4 Operation in an IT mains

The device is intended for operation in a TT/TN mains. The device is not
suitable for operation in an IT mains.

A transformer grounded at the output turns a TT/TN mains into an IT
mains. The device may be connected to this mains.

See chapter 3.3.1 "Power stage", page 25 for the approved mains types.
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5.5

Parallel connection DC bus

Function principle

Requirements for use

A WARNING

DESTRUCTION OF SYSTEM COMPONENTS AND LOSS OF CONTROL

Incorrect use of a parallel connection of the DC bus may destroy the
drive systems immediately or after a delay.

* Note the requirements concerning the use of a parallel DC bus
connection.

Failure to follow these instructions can result in death, serious

injury or equipment damage.

Parallel connection of the DC bus of multiple devices may improve the
energy efficiency in a number of applications. Excess energy that is re-
generated when the motor decelerates, is transformed into heat without
parallel connection of the DC bus. The energy can be exchanged via a
DC bus connection of multiple drives. The regenerated energy can be
used to supply other motors. The regenerated power can be used effec-
tively during anti-cyclical operation, i.e. one motor decelerates while an-
other motor requires energy at the same time.

The requirements and limit values for parallel connection of multiple
LXMS32 via the DC bus can be found on the Internet in the form of Ap-
plication Note MNAO1DO001.
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5.6 Mains reactor

Mains reactor

A mains reactor must be used under the following conditions:

Operation at a mains supply network with low impedance (maxi-
mum possible short circuit current greater than specified in chapter
3 "Technical Data", page 25).

If the nominal power of the drive is not high enough without mains
reactor

In the case of high demands concerning the service life of the drive
(for example, 24 h continuous operation)

In the case of operation with mains supply networks with reactive
current compensation systems

For improvement of the power factor at the mains input and for
reduction of mains harmonics

A mains reactor can be used for several devices. Use a mains reactor
with a properly rated current.

Low-impedance mains supply networks cause high current harmonics
at the mains input. High current harmonics result in considerable load on
the DC bus capacitors. The load on the DC bus capacitors has a deci-
sive impact on the service life of the devices.

Further information on the subject Page
Technical data mains reactor (accessory) 47
Mounting the mains reactor (accessory) 83
Electrical installation of the mains reactor (accessory) 99
Order data mains reactor (accessory) 359
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5.7

Mains filter

Limit values

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 residential environment this product may cause high-frequency
interference that may require interference suppression.

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

See chapter Technical Data, page 45, for the category the device com-
plies with.

Better values can be achieved depending on the device and the appli-
cation and as well as the design, for example, in the case of installation
in an enclosed control cabinet with at least 15db attenuation.

The drives have an integrated mains filter.

An additional external mains filter is required in the case of long motor
cables. When using external mains filters, verify compliance with all ap-
plicable EMC directives.

If the external mains filters offered in chapter 12.12 "External mains fil-
ters" are used, the limit values specified in chapter 3.3.7 "External mains
filters (accessories)", page 46, are met.

Further information on the subject Page

Technical data external mains filters (accessory) 46

Mounting the external mains filter (accessory) 83

Electrical installation of external mains filters (accessory) 99

Order data external mains filters (accessory) 359
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5.7.1 Deactivating the Y capacitors

The ground connections of the internal Y capacitors can be discon-
nected (deactivation). Usually, it is not required to deactivate the ground
connection of the Y capacitors.

|

o

;‘gn ..
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i
S

Figure 5.2  Screw for deactivating/activating the internal Y capacitors

To deactivate the Y capacitors, remove the screw, see Figure 5.2. Keep
this screw so you can re-activate the Y capacitors, if required.

NOTE: The EMC limit values specified no longer apply if the Y capaci-
tors are deactivated.
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5.8 Rating the braking resistor

A DANGER

FIRE HAZARD CAUSED BY EXTERNAL DRIVING FORCES ACTING ON
MOTOR

If external driving forces acting on the motor cause excessively high
currents to be regenerated and supplied back to the drive, this may
cause overheating and fire of the drive.

* Verify that no energy is supplied to the driving motor after an error
of error classes 3 or 4.

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

A WARNING

MOTOR WITHOUT BRAKING EFFECT

An insufficient braking resistor causes overvoltage on the DC bus and
switches off the power stage. The motor is no longer actively deceler-
ated.

¢ Verify that the braking resistor has a sufficient rating.
e Check the parameter settings for the braking resistor.

 Check the I?t value under the most critical condition by perform-
ing a test run. The device switches off at an It value of 100%.

* When performing the calculation and the test run, take into
account the fact that the DC bus capacitors can absorb less brak-
ing energy at higher mains voltages.

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

A WARNING
HOT SURFACES
The braking resistor may heat up to over 250°C (480°F) during oper-
ation.

* Avoid contact with the hot braking resistor.

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

* Provide for good heat dissipation.

* Check the temperature of the braking resistor under the most crit-
ical condition by performing a test run.

Failure to follow these instructions can result in death, serious
injury or equipment damage.
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Braking resistors are required for dynamic applications. During deceler-
ation, th