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PREFACE

Ensure you read and understand this guide in its entirety and familiarize
yourself with the operating and maintenance instructions before you use
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herein prior to operating the product.
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ORI T U |
1.1 INTRODUCTION

The Laser Field Bus Interface (LFBI) is an optional accessory for IPG Photonics YLR-Series and YLR-U lasers. It is
used to control and/or monitor a YLR-Series laser, or a YLR-U laser, using an Ethernet Field Bus from a host
computer or Programmable Logic Controller (PLC).

IMPORTANT

lasers—such as the ELR, GLR, TLR or DLR lasers—that may share the same internal controls as the

0 The LFBI can only be used with YLR-Series and YLR-U lasers. It cannot be used with other
YLR-Series and YLR-U lasers.

The LFBI is available under three different item numbers, depending on the Field Bus protocol that the LFBI unit
supports. Table 1-1 lists each LFBI unit and the Field Bus protocol that it supports.

Table 1-1. Supported Field Bus Protocol for Each LFBI Unit

Item Number Supported Field Bus Protocol
CEU45010381D00XU EtherCAT

CEU45010381D01XU Ethernet/IP

CEU45010381D02XU PROFINET

Table 1-2 lists the LFBI firmware variants.

Table 1-2. LFBI Firmware Variants

Firmware Variant Description
SWFP000051XXXXXU LFBI firmware for use in a Standard Fieldbus configuration
SWFP000051XXAXXU LFBI firmware for use in a Monitor-Only Fieldbus configuration

To identify which LFBI firmware variant is installed, go to the LFBI's Product Support web page (see Section 2.5.5).
The firmware variant appears in the first part of each of the component name's title (Dictionary, Init table, FPGA
image), as shown in bold in the following example:

SWFP000051XXXXXU IPGP694 YLR_Fieldbus_Init 1.1.0.txt

1.1.1 Operating Modes of the LFBI

The LFBI supports two operating modes: Fieldbus Mode and Monitor-Only Mode. You can select either mode by
selecting the Fieldbus Mode checkbox or the Monitor-Only Mode checkbox from the Control Screen in the LFBI
Web Interface. Refer to Section 2.5.1 on page 39 for more information about the Control Screen and the LFBI Web
Interface.

1.1.1.1 Fieldbus Mode

In Fieldbus Mode the LFBI routes the Fieldbus master's laser control commands via the LFBI's I/O and RS-232
serial ports to the laser. This is always the power-up default mode, regardless of whether SWFP000051XXXXXU, or
SWFP000051XXAXXU, is the installed firmware variant. Fieldbus Mode should be used for production processing.

When Fieldbus Mode is deselected, the laser control commands are activated on the Control page of the LFBI Web
Interface and Fieldbus master's control of the laser is deactivated. This allows for manual control of the laser for
testing and calibration (see Section 2.5.4 on page 47 for details on calibration).

NOTE: Laser status and other laser parameters that are being read by the Fieldbus master are not affected by the
setting of the Fieldbus Mode checkbox.
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1.1.1.2 Monitor-Only Mode

In Monitor-Only Mode the only command that you can execute from the Control Screen is the Reset Error
command. For all other purposes, the LFBI operates "passively" and assumes that the control signals on its I/O ports
are NOT physically wired to the laser and thus are not available for its use.

When Monitor-Only Mode is deselected, the LFBI assumes that the control signals on its I/O ports are physically
wired to the laser and thus available for its use. In addition to the Reset Error command, the full complement of laser
control commands on the Control page of the LFBI Web Interface is activated.

NOTE: You will not be able to use any of the laser control commands on the Control page if you deselect
Monitor-Only Mode while the Monitor-Only Variant of the LFBI firmware (SWFP000051XXAXXU) is
installed on the LFBI. In this case there are no actual signals going to the laser from the LFBI, and the laser
may return incorrect laser status.

1.1.2 Block Diagram of the LFBI in Field Bus Mode

HMI PC T :
Ethernet ____ | I
(Customer) <t oenosic > RIS | FB| | IPG LASER
A I I
: . | Field Bus :
?—Fle|d BUH module :
: | |
* :{ﬁ} Status :
:{} RS-232 Connected :
| |
Or : DB9[«—Serial |I0—»
PLC | |
(Customer) : DB15 <+—Analog I0—»
| |
| |
I I
| |
I w3 l
24V Power }
Supply 24V
(Customer)

Figure 1-1. Block Diagram of the LFBI in Field Bus Mode
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1.1.3 Block Diagram of the LFBI in Monitor-Only Mode

HMI PC AERRRRARAA :
(Customer) |«geee--- Ethernet p-| Ethemet i
Diagnostic RI45 i IPG LASER
i | LFBI
: . I Field Bus :
? Field Bus P module i
i I I
-" | g8 status '
|53 Rs-232 Connected y
| |
Or | DB9|«+— Serial 10—
PLC | i
I I H/W Controls
(Customer) } DB15]
| | 1T
! |
| DB26HD,
| :
l ' IPG SCAN
L w3 ' CONTROLLER
24V Power Iy
Supply >
(Customer)

Figure 1-2. Block Diagram of the LFBI in Monitor-Only Mode

1.1.4 Panel Views of the LFBI

1.1.4.1 Front Panel View

Serial 1/0 Connector

3W3 Power Connector

Digital I/O Connector  Analog I/O Connector Diagnostic Ethernet Port

Figure 1-3. Front Panel View of the LFBI
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1.1.4.2 Rear Panel View

The rear panel of the LFBI includes mounting holes and a spring clip for DIN-rail mounting of the LFBI. Refer to
Section 2.1 on page 24 for information on mounting the LFBI.

. N .

Figure 1-4. Rear Panel View of the LFBI

1.1.4.3 Right Side Panel View

L e e
Status 2 LED Field Bus RJ45 LEDs

System LED Field Bus RJ45 Connectors

Figure 1-5. Right Side Panel View of the LFBI
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1.1.4.4 Top Panel View

Reset IP Button for the Diagnostic Ethernet Port

RS-232 Connected LED

Status LED

Figure 1-6. Top Panel View of the LFBI with LEDs

The RS-232 Connected LED indicates the link state of the LFBI. When the RS-232 Connected LED is on (green)—
and the RS-232 Link Up LED on the Control Screen of the LFBI Web Interface is on (green)—it means that the RS-
232 link to laser is up.

When the Status LED is green, it indicates that the LFBI is operating properly. (NOTE: The Status LED indicates
the operational state, not the link state, of the LFBI; the Status LED can be green even when the RS-232 link is down.
The top-cover Status LED is not to be confused with the Field Bus Status 1 LED or the Field Bus Status 2 LED,
which are shown in Figure 2-12 on page 34.)

Refer to Section 2.6 on page 49 for information on using the Reset IP button to reset the IP address of the Diagnostic
Ethernet Port to default (10.0.0.20).

1.1.4.5 Left Side Panel View
The left-side panel of the LFBI includes the Functional Earth label and the grounding screw for the LFBI.

Functional Earth Label

Figure 1-7. Left Side Panel View of the LFBI
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SAFETY INFORMATION AND CONVENTIONS

1.2 SAFETY INFORMATION AND CONVENTIONS

1.2.1 Safety Keywords and Symbols

To ensure the safe operation and optimal performance of the LFBI, follow all safety messages in this user guide.
Safety precautions must be observed during all phases of operation, maintenance, and service.

Operators must adhere to these recommendations and apply sound laser safety practices at all times. Never open the
LFBI chassis. There are no user-serviceable parts, equipment, or assemblies associated with this product. Internal
service and maintenance should only be performed by qualified IPG personnel.

The following describes the safety keywords and symbols used in safety messages throughout this document.

DANGER

SAFETY KEYWORDS AND MEANINGS

CAUTION

IMPORTANT

The keyword DANGER
on a red background
indicates a potential
personal hazard.

It requires a procedure
that, if not correctly
followed, will result in
bodily harm or death to
you or others.

Do not proceed beyond a
message containing this
keyword until you
completely understand
and meet the required
conditions.

The keyword WARNING
on an orange background
indicates a potential
personal hazard.

It requires a procedure
that, if not correctly
followed, can result in
bodily harm to you or
others.

Do not proceed beyond a
message containing this
keyword until you
completely understand
and meet the required
conditions.

The keyword CAUTION
on a yellow background
indicates a potential

personal or product
hazard.

It requires a procedure
that, if not correctly
followed, can result in
minor personal injury or
damage or destruction to
the product or
components.

Do not proceed beyond a
message containing this
keyword until you
completely understand
and meet the required
conditions.

The keyword
IMPORTANT on a blue
background indicates
pertinent information
regarding the operation of
the product.

Do not overlook this
information.

SAFETY SYMBOLS AND MEANINGS

/\

Indicates that the safety
message pertains to an
electrical hazard.

Indicates that the safety
message pertains to a
laser hazard.

A\

Indicates that the safety
message contains general
safety information.

Indicates that the safety
message contains
pertinent information
regarding the operation of
the product.

DOCOXUGMPLENO0005 REV C
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1.2.2 Safety Labels

The following figure shows the locations of the safety labels and the Product Identification Label on the LFBI.

Figure 1-8. Locations of the Safety Labels and the Product Identification Label

Table 1-3. Safety Label Descriptions

Item Label Name Description

1 General Safety Label
NOTE: Caution - consult accompanying A
documentation.

This label is located on the left-side panel of the LFBI.

2 Functional Earth Label

NOTE: This symbol is placed at the ”
equipment earthing point and is =

mandatory for all grounded equipment.

This label is located on the left-side panel of the LFBI.

3 Product Identification
NOTE: This example of a Product B G |3P?$ g.“rﬁé'?g'ﬁi DC,?JZ !-'li‘ﬂ:
Identification label is shown for the i ProToNics jarboroudh, MAOTIG2 - ey %
purpose of illustration. On an actual
LFBI unit, the fields containing X’s Model Name: XXXXXXXXXXXXXXXX
would show the Model Name, Serial Serial Number: XXXXXXXXX
Number, Item Number, and month/year Item Number: XXXXXXXXXXXXXXXX
manufactured in the format MM/ Year. Supply: 24 VDC +/-10% ===
Max. Rated Current: 1A
Manufactured: MM/YEAR

This label is located on the left-side panel of the LFBI.

CANICES-003 (A)/ NMB-003 (4)
& This davice complies with part 15 of the FCC
Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and
2

c E ) this device must accept any interference recsived,
including interference that may cause Undesired operation.

4 CE Label

NOTE: This label is affixed on the rear
panel only when applicable; contact IPG
Customer Service at 508-373-1157
or email support@ipgphotonics.com.

CMUS001T433XXXXU

This label is located on the left-side panel of the LFBI.

1.2.3 Compliance to Government Requirements

The LFBI is designed to conform to the EMC Directive and the RoHS Directive.
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1.3 GENERAL SAFETY INSTRUCTIONS

instrument may be impaired and the warranty will be voided.

2 If this device is used in a manner not specified in this document, the protection provided by the

When installing, maintaining, or using the LFBI, you will be in the vicinity of a YLR-Series laser or
a YLR-U laser. Whenever you are in the vicinity of a laser, you must follow all of the safety
recommendations in the user guide for the laser.

1.3.1 Electrical Safety

The LFBI operates on 24V DC input.
You must always earth-ground the LFBI. Refer to Figure 1-7 on page 14 for the earth-ground.

Do not operate LFBI in a wet environment.

Never open the LFBI chassis. there are no user-serviceable parts, equipment, or assemblies inside the
LFBI chassis. Internal service and maintenance should only be performed by qualified IPG
personnel.

In addition and where applicable, all connections must be secured with screws to ensure proper
functionality.

The external power supply and I/O connections to this product need to be PELV (Protected Extra-
Low Voltage) or SELV (Safety Extra-Low Voltage) as defined by IEC 61140.

2 All electrical, Ethernet, and data connections must be connected prior to applying power to the LFBI.
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1.3.2 Environmental Safety

IMPORTANT

Do not dispose of this device with domestic waste. Electronic devices must be disposed of according
to the regional directives on electronic and electric waste disposal.

Ensure that all Personal Protective Equipment (PPE) is suitable for the output power and wavelength
range listed on the laser safety labels that are affixed to the YLR-Series laser.

The equipment is designed for: (1) Indoor Use (non-residential), (2) Operation at less than 2,000 meters altitude,
(3) Over Voltage Category 1, (4) Pollution Degree 2, and (5) Dry Locations. Refer to the product specification for
additional information.

This equipment is not suitable for use in locations where unprotected persons or children may be present. Keep away
from sources of shock or vibration.

The operating ambient temperature range for the LFBI is 0-50°C.
The ambient temperature range for storage of the LFBI is -20 to + 70°C.

The LFBI must not operate at temperatures outside the ambient dew-point range associated with relative humidity of
30-90% (non-condensing).
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1.4 ADDITIONAL SAFETY INFORMATION

For additional information regarding laser safety, refer to the following:

e Laser Institute of America (LIA)
12001 Research Parkway, Suite 210
Orlando, FL 32826
Toll Free: 1.800.345.2737
Telephone: +1.407.380.1553
Fax: +1.407.380.5588

*  American National Standards Institute (ANSI)
ANSI Z136.1, American National Standard for the Safe Use of Lasers
ANSI Z49.1, Safety in Welding, Cutting, And Allied Processes
(Available through LIA)

* International Electrotechnical Commission (IEC)
IEC 60825-1, Safety of Laser Products - Part 1: Equipment Classification and Requirements
(Available through LIA)

e Center for Devices and Radiological Health (CDRH)
21 CFR 1040.10: Performance Standards for Light-Emitting Products US

*  US Department of Labor - OSHA
29 CFR 1910 Subpart I - Personal Protective Equipment
= 1910.132, General requirements
= 1910.133, Eye and face protection

*  Laser Safety Equipment
Laurin Publishing: Laser Safety Equipment and Buyer's Guides

IMPORTANT

IPG recommends that the user of this product investigate any local, state, or country requirements as

well as facility or building requirements that might apply to installing or using a laser, laser device,

or laser accessory. Ensure that the standards you are using (such as ANSI, IEC, and OSHA) are
current.
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1.5 CONTENTS OF THE SHIPPING PACKAGE

All shipping packages contain the LFBI unit and the 3W3 power connector, pins, and shell. Each shipping package
also contains a Connector Kit that is specific to the YLR-client laser for which the LFBI unit was ordered.

IMPORTANT

DO NOT ATTEMPT TO INSTALL OR OPERATE THE LFBI IF ANY DAMAGE TO THE
DEVICE IS EVIDENT OR SUSPECTED.

Please keep all original packing materials for reference and for storage or transportation. If any items
are missing, or if any damage to the unit is evident, immediately contact IPG Customer Service at
508-373-1157 or email support@ipgphotonics.com.

1.5.1 Contents of the Shipping Package for YLR-Series Lasers

*  The LFBI unit!
*  Laser Field Bus Interface User Guide (DOCOXUGMPLENO0005)
*  Connector Kit for the YLR-Series Lasers (CEU00004164XXXXU), which includes the following items:
= 3W3 power connector kit (CEU00004240XXXXU)
=  Digital DB26HDM Cable (CEU00004207XXXXU)
=  Analog DB15M Cable (CEU00004208XXXXU)
= RS-232 DB9M Cable (CEU00004209XXXXU)

1.5.2 Contents of the Shipping Package for YLR-U Lasers

The LFBI unit!

*  Laser Field Bus Interface User Guide (DOCOXUGMPLENO0005)

*  Connector Kit for the YLR-U Lasers (CEU00004165XXXXU)

= 3W3 power connector kit (CEU00004240XXXXU)

=  DB26HDM/DB15M-to-DB25F Cable (CEU00004205XXXXU)
=  DB9M-to-DBIF Serial Cable (CEKBXXX0000446PX)

IMPORTANT

The Ethernet cables for Diagnostic Ethernet and Field Bus are NOT included in the shipping
package; they are supplied by the customer.

1. The LFBI unit is available under three different Item Numbers (CEU45010381D00XU,
CEU45010381D01XU, and CEU45010381D02XU) depending on the Field Bus protocol
running on the unit. Refer to Table 1-1 on page 10 for a description of the Field Bus protocol
running on each Field Bus unit.
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1.6 MANUFACTURER INFORMATION

IPG products are designed, engineered, and manufactured by IPG Photonics Corporation. All products are tested and
comply with the published specifications prior to shipping. Most issues and questions regarding the safety, setup,
operation, and maintenance of the product can be resolved by carefully reading this User Guide. If additional
assistance is required, please contact [IPG Customer Service at 508-373-1157 or email support@ipgphotonics.com.

1.7 CERTIFICATION

IPG Photonics certifies that your system is thoroughly tested and inspected and meets published specifications prior
to shipping. Upon receiving your device, check the packaging and parts for any possible damage that might have
occurred in transit. If there is damage, contact IPG Photonics immediately.

IMPORTANT

It is the responsibility of the purchaser/end-user to bring the end system into compliance with all
applicable regulations.
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[ T T e
2.1 MOUNTING THE DEVICE

The LFBI unit can be mounted horizontally or vertically on the DIN rail or with a mounting flange.

The DIN-rail mount comes center mounted, but it may be adjusted higher or lower by inserting the screws in the
upper or lower set of holes instead of the center holes.

Figure 2-1. DIN Rail Mounts on the LFBI

The mounting tabs on either side of the LFBI may be removed to reduce the footprint of the unit. Remove the
mounting bracket and replace it using four 8mm M2.5 x 0.45 screws. (NOTE: The screw length is 8mm, and the
thread pitch is 0.45.)

CAUTION

vertical orientation. End blocks or end stops can be used to prevent the LFBI from sliding down the

t When mounted, the LFBI must be secured from moving on the DIN rail, especially if itis in a
rail.

The LFBI can be removed from the DIN rail by retracting the spring-loaded latch. Hold the LFBI
unit securely when removing it from the DIN rail.
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2.2 CONNECTING POWER TO THE LFBI

Power is supplied to the LFBI by a customer-supplied 3W3 power cable. The connector kit for the 3W3 power cable
is supplied in the shipping package.

NOTE: You must wire your own 3W3 power cable for the LFBI. The maximum length of the 3W3 power cable is 5
meters (16 feet).

IMPORTANT

0 The safety of any system incorporating the LFBI is the responsibility of the assembler of the system.

The following figure shows the pin connections for the 3W3 connector and contacts.

Return Pin 1 +24V Pin 3

Figure 2-2. Pin Connections for the 3W3 Connector and Contacts

The following figures show the rear (solder side) and the front of the 3W3 connector.

- = +

B0%) @} 0 @\@j@] o

Figure 2-3. Rear Side of the 3W3 Connector Figure 2-4. Front Side of the 3W3 Connector

The following table shows the name and function of each of the three pins on the 3W3 connector and the maximum
current for Pin 3.

Table 2-1. Name and Function of Each Pin on the 3W3 Power Connector

PIN NAME FUNCTION CURRENT, MAXIMUM AMPS
1 -GROUND Return for 24 Volts N/A
2 CASEGND Earth Ground N/A
3 + 24Volts DC +24 VDC +/-10% 1 Amp Maximum
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IMPORTANT

To meet the requirements of the 4A fuse in the LFBI, a shielded cable with a minimum of 20 AWG
75°C wire must be used. The drain of the shield must be secured to the D-sub connector shell.

CAUTION

>

Do not connect -GROUND to CASEGND. Doing so can damage the LFBI unit.

IMPORTANT

IPG recommends connecting a low-impedance wire or braid that is as short as practical from the
Functional Earth screw to Earth ground.

Page 26

DOCOXUGMPLENO0005 REV C



CONNECTING THE LFBI TO THE LASER

2.3 CONNECTING THE LFBI TO THE LASER

The following section describes how to connect the LFBI to a YLR-Series laser.

Section 2.3.2 on page 30 describes how to connect the LFBI to a YLR-U laser.

2.3.1 Connecting the LFBI to a YLR-Series Laser

The LFBI communicates with the YLR-Series laser using the digital cable, analog cable, and RS-232 (serial) cable
that are supplied in the Connector Kit (p/n CEU00004164XXXXU). The three cables connect to the YLR-Series laser
via the Harting 24-pin Interface Connector.

The following sections provide the pin assignments for the RS-232 (serial), digital, analog, and 24-pin Harting I/O

connections to the YLR-Series laser.

2.3.1.1 Pin Assignments for Serial 1/0

The following figure shows the pin numbering of the DB9 female connector on the RS-232 (serial) data cable.

Figure 2-5. Pin Numbering of the DB9 Female Connector on the RS-232 (Serial) Data Cable
The maximum intended input on the RS-232 connector is +12V nominal.

The following table shows the pin assignments for the DB9 female connector on the RS-232 (serial) data cable
(p/n CEU00004209XXXXU).

Table 2-2. Pin Assignments for the DB9 Female Connector on the RS-232 (Serial) Data Cable
SOCKET DESCRIPTION

Reserved—Do not connect

Receive Data Output

Transmit Data Input

Reserved—Do not connect

Ground

Reserved—Do not connect

Reserved—Do not connect

Reserved—Do not connect

| R | Q| N R W N -

Reserved—Do not connect
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2.3.1.2 Pin Assignments for Digital 1/0

The following table shows the pin assignments for the DB26HD female connector on the digital data cable
(p/n CEU00004207XXXXU).

Table 2-3. Pin Assignments for the DB26HD Female Connector on the Digital Data Cable?®

DSUB ID e) DSUB ID I'0 DSUB ID I'0
1 +V Logic | +24V logic 10 Cufgger l%;lgl‘r‘l’l 18 DI4 Input
2 DO0 Output 1 CLICS}E]I?ICI‘ II{:t%llril 24 CuC:E)]I?leI’ lI{:tiir;
3 DOl Output 14 DIO Input 25 Ciﬂg o lie"tfl;
4 DO2 Output 15 DIl Input 26 Cigier I%éﬁﬁl
5 DO3 Output 17 DI3 Input

a. The following pins are not used on the digital data cable (p/n CEU00004207XXXXU): 6, 7, 8,9, 12, 13, 16, 19, 20,
21,22, and 23.

*  Four 24VDC-capable configurable digital inputs are available.
*  Four 24VDC-capable programmable digital outputs are available.

* In order for pins 1 and 24 to function, +24V and return must be supplied to them.

2.3.1.3 Pin Assignments for Analog /0

The following table shows the pin assignments for the DB15 female connector on the analog data cable
(p/n CEU00004208XXXXU).

NOTE: As shown in the following table, pins 1, 2, and 11 are used on the DB15 Female Connector for both the YLR
lasers and the YLR-U lasers. Pin 13 is only used for the YLR-U lasers. Pins 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, and 15 are
reserved.

Table 2-4. Pin Assignments for the DB15 Female Connector on the Analog Data Cable

DSUB ID 110
12 AO Output
22 GND Customer Return

112 AIO Input
13b All Input

a. Used for YLR lasers and YLR-U lasers
b. Used only for YLR-U lasers

*  The analog inputs and outputs have scale factors to adjust I/O to exactly 10V full scale.
*  Two programmable analog inputs are available for 0 - 10V input (laser outputs).

*  Four user-configurable analog outputs are available for 0 to 10V. One of the four outputs is capable of +10V.
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2.3.1.4 Connections from the LFBI to the YLR Client Laser

The pin connections from the LFBI to the 24-pin Harting Interface Connector on the YLR client laser will vary
according to the firmware that is installed on the LFBI.

NOTE: Refer to the Support Screen to find the firmware type that is installed on the LFBI. To display the Support
Screen, click on the Support tab from any screen in the LFBI Web Interface. Figure 2-23 on page 48 shows an
example of the Support Screen.

Figure 2-6 (below) shows the pin connections to a YLR client laser for an LFBI that is running the Standard
firmware.

Figure 2-7 on page 30 shows the pin connections to a YLR client laser for an LFBI that is running the Monitor-Only
firmware.

NOTE: The 24-pin Harting Connector with pins and shell (p/n P30-007268) can be ordered separately. For more
information, contact IPG Customer Service at 508-373-1157 or support@ipgphotonics.com.

» Connections to the YLR Client Laser from an LFBI with Standard Firmware Installed

IPG LASER YLR
Interface 24 “Harting”

HM | PC YL: 24 piln Harting Laser
Ethernet e | in_|Signal Type
(Customer) \g------ - t.eee-ppt Ethernet i 1_|[interlock Ch1A Intlk
Diagnostic : RJ45 : 2 |Interlock Ch2A Intlk
4 : Field Bus : 3 |Interlock Ch2B Intlk
H
. | _ 4 |Interlock Ch1B Intlk
O—E Field Bus—»: —— o2 RS-232 p 5 Rs232Tx Input
\ | DB9 = 3!« 6 |RS232Rx Output
\ ! £ status 35/« » 7 [Rs232Com ov
: 3¥ RS-232 Connected : 8 |Remote Key Switch Input
| | 9 |Remote Key Switch Input
Or : L F B I : 10 |Remote Start Button Input
PLC : s : Ana |Og 10 11 |Remote Start Button Input
| =™ N 12 |Analog Current Control Input An Input
(CUStomer) : DB1528 1]1'1 13 |Analog Power Monitor Output |An Output
| S 2« » 14 [isolated Analog Ground AGND
: g 3\' p| 15 |Modulation + Dig Input
: 1]1I < 16 |Modulation - Dig Input
| 4 P 17 |Guide Control Dig Input
: i p 18 Enable Dig Input
: g 1% « 19 |Error/Ready Dig Out
| DB26HD| £ 1q 20 |System Common D Gnd
: ‘%D _d1 P 21 |Error Reset Dig Input
| S« 22 |PowerOn Dig Out
: 1% o 23 |Power Supply Active Dig Out
! 14« 24 |Emission ON Dig Out
' Power 1 : Digital 10
|
I -13V\7{3 3+ \24<—|
_____ Ai--————-—=
24V Power | g <14
SU pply +24 VDG
(Customer) Chassis Ground

Figure 2-6. Connections to the YLR Client Laser from an LFBI with Standard Firmware Installed
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» Connections to the YLR Client Laser from an LFBI with Monitor-Only Firmware Installed

HMI PC
Ethernet ol Ethernet
[Customer] *“-"Diagnustil: -1 R_IAIE5mE
1
A .
i . 1| Field Bus
' Field Bus : module o2
i 1 DB9 =3
| 4 Status i
1§} RS-232 Connectad "
1
Or i
1
. LFBI
(Customer) i
1
1
1
i
1
1
I
1
1
1
1
I
1
1
1
i
1 Power
: IW3
T X S
24V Power | .. [ Y
Supply +,M Pl
(Custc-mer] {Fassis Graand

RS-232

h 4

IPG LASER YLR
Interface 24 “Harting”

YLR 24 pin Harting Laser
Fin_|Signal Type
1 |Intedock Chia Itk
2 |Interock Chza Intlk
3 |Interock Chze Intlk
4 |Interock ChlB Intlk
5 |Rs2Z32Tx Input
B R52Z32 Rx [Dutput
7 R52Z32 Com (o
E |Remots Key Switch Input
3 |Remots Key Switch Input
10 [Remots Start Button Input
11l [Remota Start Button Input
12 |Analog Cument Control Input |20 Input
13 |Analog PowerMonltor Output  [an Output
14 [Isolated Analog Ground 8 GND
15 |modulatlon + DIg Input
16 |modulstion - DIg Input
17 |Gulde Contral DIg Input
15 |Emlsslon Enable DIg Input
13 |Error/Ready OHig Out
20 | System Comman O Gnd
21 |Error Reset Dlg Input
22 [Power On Dig Qut
23 |Power supply Actve Dig Out
24 |Emlsslon ON Dig Qut

Figure 2-7. Connections to the YLR Client Laser from an LFBI with Monitor-Only Firmware Installed

2.3.2 Connecting the LFBI to a YLR-U Laser

The LFBI communicates with YLR-U lasers via the analog and digital I/O cable (p/n CEU00004205XXXXU) or the
serial I/0 cable (p/n CEKBXXX0000446PX) that is supplied in the Connector Kit.

The analog and digital I/O cable connects to the YLR-U laser via the Interface Connector. The serial I/O cable
connects to the YLR-U laser via the RS-232 Connector.

You do not need to assemble connectors and attach them to these cables; both the digital cable (p/n
CEU00004205XXXXU) and the serial cable are delivered fully assembled in the shipping package.

The following figure shows the digital and serial connectors on a YLR-U Laser.

RS-232Connector e

Figure 2-8. Digital and Serial Connectors on the YLR-U Laser
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The following figure shows the digital, analog, and serial connectors on the LFBI.

Serial Connector

Digital Connector

Analog Connector

Figure 2-9. Digital and Serial Connectors on the LFBI

The following sections provide the pin assignments for the digital and serial I/O connections to the YLR-U lasers.

2.3.2.1 Pin Assignments for Digital and Analog 1/0

The following table shows the pin assignments for the DB26HD female connector on the analog and digital I/O cable

(p/n CEU00004205XXXXU).

NOTE: The analog and digital I/O cable (p/n CEU00004205XXXXU) includes Analog I/O pins in addition to

Digital 1/O pins. Table 2-5 (below) shows the Analog and Digital pins on the this digital data cable.

Table 2-5. YLR-U Pin Assignments for the DB26HD Female Digital IO and DB15 Analog 10 Connectors

IF',::NB L ID /10 DIGITAL/ANALOG

Al AO0 Input Analog

All AlI0 Output Analog

A2 GND Customer Signal Return Analog

A13 All Output Analog

D3 DO1 Input Digital

D4 DO2 Input Digital

D2 DOO0O Input Digital

D15 DI1 Output Digital

DS DO3 Input Digital

D14 DIO Output Digital

D 16 DI2 Output Digital

D1 5VDC Customer Digital

D 24 GND Customer Digital

D10 GND Customer Signal Return Digital

D11 GND Customer Signal Return Digital
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2.3.2.2 Connections from the LFBI to the YLR-U Client Laser

The pin connections from the LFBI to the Serial IO Male DB9 Interface, and the DB25 Male Interface, on the YLR-
U client laser will vary according to the firmware that is installed on the LFBI.

NOTE: Refer to the Support Screen to find the firmware type that is installed on the LFBI. To display the Support
Screen, click on the Support tab from any screen in the LFBI Web Interface. Figure 2-23 on page 48 shows an
example of the Support Screen.

Figure 2-10 (below) shows the pin connections to a YLR-U client laser for an LFBI that is running the Standard
firmware.

Figure 2-11 on page 33 shows the pin connections to a YLR-U client laser for an LFBI that is running the Monitor-
Only firmware.

» Connections to the YLR Client Laser from an LFBI with Standard Firmware Installed

- [ IPG LASER YLR-U
C Ethernet | | Serial 10 DB3 Male |
ustomer) leg---- . s Ethemet T
( ) [ Diagnostic .': RJ4S RS-232 | Pin_|Signal |Type | |
‘ i oz p 2 RX [Input
| = 4
: . i| Field Bus e f— 3 ™ Output |
¢——FieldBus——® | odule 254 | » 5 |GND ov |
H |
H |
| & status
" : 57 RS-232 Connected I |
| I Interface DB 25 Male I
| N N
Or : LFBI _ Analog 10 Pin |Signal Type
PLC , 2 4—|_> 9 [EANI- (return for &) ov |
C : 3l 1 p| & |EANI+ (U Control] An Input
( UStomer) : DB15 =2 I 5 |T Case An Out I
[ Z| 12« I 23 |PBR Monitor Back Ref  |An Out I
|
| __11 . | 25 |POUT Monitor An Out
i ,2 ! p{ 7 |Emission Control Dig Input |
! 3 p| 17 |Modulationi+ Dig Input |
! 5 | p 20 |ResetErrors Dig Input
: ol 2 i p 21 |Airm Beam Ctrl (guide)  |Dig Input |
: DB26HD i 165 16 |Laser Error Dig Qut
| w| 15 ! 19 |Laser Ready Dig Out |
|
i “l1a - I 22 [Emission On Digout_| |
i 10 < » & |Gnd U(Retum) oV
: 11 4—'-.- 4 |Mod1- (Return for 17) ov |
| . . -
: 14— Dlglta| 10 | 14 |Case- Earth Ground Earth |
| \%4 ™
! S —
|
: 3w3
Lo 123+
24\ Power AA
S - Retumn
upply +24 VDC
(Customer) PE Earth Ground
5V Power Return
Supply +5VDC
(Customer)

Figure 2-10. Connections to the YLR-U Client Laser from an LFBI with Standard Firmware Installed
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» Connections to the YLR-U Client Laser from an LFBI with Monitor-Only Firmware Installed

HMI PC

______ Ethernet ol Ethemet
[EFeie nis Diagnostic RIAS
A _
H i Field Bus
b—: Field Bu
':' I3 status
57 RS-232 Connected
Or
- - LFBI
(Customer)
i
I
i
i 3w3
L a1 2.3+
24V Power AaA
S - Retum T
upply +24 VDC:
(Customer) PE Earth Ground

Figure 2-11.

ial 10

Seri

| I
Pin |Signal Type
. RS2 | T ingot ] |
Df i — 3 TX Output |
5 | » S5 |GND ov |
I
: Interface DB25 Male |
Pin |Signal Type
| 9 |EANI- (return for &) ov |
2 |EAMI1+ (U Control) An Input
I 5 |T Case An Out I
I 23 |PBR Monitor Back Ref  |An Out I
25 |POUT Monitor An Out
l 7 |Emission Control Dig Input |
17 |Modulationi+ Dig Input
I 20 |Reset Errors Dig Input l
l 21 [Aim Beam Ctrl (guide)  |Dig Input |
16 |Laser Error Dig Out
l 19 |Laser Ready Dig Out |
I 22 |Emission On Dig Out |
6 |Gnd_U [Return) ov
| 2 |Modi-(Retunforiz|ov |
| 14 |Case- Earth Ground Earth |

IPG LASER YLR-U

Serial 10 DB9 Male

Connections to the YLR-U Client Laser from an LFBI with Monitor-Only Firmware Installed
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[ T T e
2.4 SUPPORTED FIELD BUS PROTOCOLS

Each LFBI unit supports one of three Field Bus protocols. The Item Number of the LFBI unit indicates the Field Bus
protocol that the unit supports:

*  Item Number CEU45010381D00XU — supports the EtherCAT protocol
*  Item Number CEU45010381D01XU — supports the Ethernet/IP protocol
*  Item Number CEU45010381D02XU — supports the PROFINET protocol

This section provides information on each of the three supported protocols and information on the meanings of the
LED states for the LEDs on the right-side panel of the LFBI.

Refer to the /PG YLR-Series Field Bus Interface Specification (DOCOXISCOMXX0002) for information on cyclical
messaging between the LFBI and the Field Bus. To access this specification, go to IPG’s FTP site
(software.ipgphotonics.com) and click on the folders in the following path: YLR->YLR Laser Fieldbus Interface-
>Documents.

The LFBI uses a Hilscher embedded module to provide the protocol interface. The Hilscher embedded module is
configured as a protocol handler, and its model number is COMX 51CA-RE.

2.4.1 The System LED

As shown in the following figure, the System LED is below the Status 1 LED on the right-side panel of the LFBI unit.
The System LED provides information on power to the LFBI unit and information on the LFBI hardware, operating
system, and bootloader. The meanings of the System LED states are the same for all LFBI’s, regardless of the Field

Bus protocol running on the unit.

Field Bus RJ45 LEDs

S~

Status 2 LED

Status 1 LED
Fieldbus

System LED

Fieldbus

Figure 2-12. LEDs on the Right-side Panel of the LFBI
Table 2-6 describes the states of the System LED for all LFBI units.

Table 2-6. States of the System LED for the EtherCAT Protocol

Color State Meaning
_ Off The power supply is off, or there is a hardware defect.
e On The operating system is running.
® Blinking The second stage bootloader is waiting for firmware.

NOTE: Contact IPG Customer Service if this state occurs.

On The second stage bootloader is missing.
NOTE: Contact IPG Customer Service if this state occurs.
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2.4.2 EtherCAT Protocol

Table 2-7 describes the states of the Status LEDs and the Field Bus RJ45 LEDs for LFBI units that support the
EtherCAT protocol (Item Number CEU45010381D00XU).

Table 2-7. States of the Status LEDs for the EtherCAT Protocol

LED Color State Meaning
Off No Connection
Status 1 - On The Device is operational
(Run) - Blinking Pre-operational state
- Flash Safe-operational state
Off No Error
L Blinking Invalid Configuration
Status 2 NOTE: Contact IPG Customer Service if this state occurs.
(Error) L 1 Flash Local Error
NOTE: Contact IPG Customer Service if this state occurs.
[ ] 2 Flash Application watchdog timeout
— On Ethernet connection is established
RJ4S — Flashing Transmitting and receiving data
Off No Connection

NOTE: The yellow LED always remains off with this protocol.

2.4.2.1 Notes on Wiring EtherCAT

Use the left-side RJ45 connector for input to the LFBI and the right-side RJ45 connector for output from the

LFBI.

Use shielded Ethernet cables that meet the requirements of at minimum category 5 (CAT 5) as indicated in
EN50173 or ISO/IEC 11801.

Do not use hubs in an EtherCAT network.
Use switches only between EtherCAT controller and first EtherCAT receiver device (100 Mbit/s, Full Duplex).

The cable length between two EtherCAT devices must not exceed 100 meters.

The order of connection and power-up of devices must match what is specified in the controller.

2.4.2.2 Endianness (Byte Order) and IP Address

The Endianness setting (Little or Big) can be made on the IO Configuration Screen (see Section 2.5.2 on page 44).

The Endianness setting for the LFBI must match the Endianness setting for the Field Bus Master. The Endianness
setting for EtherCAT is typically Little.

Endianness changes made with the radio buttons take effect immediately and are automatically saved.

The IP address for the EtherCAT handler is dynamic rather than fixed; there is no option for setting the IP address of
an LFBI units that support the EtherCAT protocol (Item Number CEU45010381D00XU).
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2.4.2.3 EtherCAT Configuration Files

Two EtherCAT configuration files are available for use by an EtherCAT Fieldbus master when configuring the LFBI.
The two files are the following:

*  Hilscher COMX 51XX RE ECS V4.2. X IPG YLR Series [LFBI firmware rev].xml
* Hilscher COMX 51XX RE ECS V4.6.X IPG YLR Series [LFBI firmware_rev].xml
where [LFBI firmware_rev] is the revision level of the LFBI firmware

The V4.2.X variant is generally compatible with most PLC masters. The V4.6.X variant is included for compatibility
when configuring the LFBI with Hilscher PLC masters.

To access either file, go to IPG’s FTP site (software.ipgphotonics.com) and click on the folders in the following
path: YLR->YLR Laser Fieldbus Interface->Configuration Files->EtherCAT.

2.4.3 EtherNet/IP Protocol

Table 2-8 describes the states of the Status LEDs and the Field Bus RJ45 LEDs for LFBI units that support the
EtherNet/IP protocol (Item Number CEU45010381D01XU).

Table 2-8. States of the Status LEDs for the EtherNet/IP Protocol

LED Color State Meaning
Off No power
- On Device operational
- Flashing Standby: Device not configured
Status 1 L On Major, non-recoverable fault
NOTE: Contact IPG Customer Service if this state occurs.
[ ] Flashing Minor, recoverable fault
e 0 Flashing Self-test: Power-up test
Off No Communication to master
- On Connected: The device has established a network connection
- Flashing No connection
Status 2 [ ] On Duplicate IP: another device has the same IP address
[ ] Flashing Connection timeout
e 0 Flashing Self-test: Power-up test
— On Ethernet connection is established
RJ45 Off No connection
Flashing Transmitting and receiving data

You can use the 10 Configuration Screen to change the IP address of the Field Bus ports (see Section 2.5.2.1 on page
44); enter the new IP address in the appropriate field of the IO Configuration Screen and click the Save button. After
changing the IP address, you must power-cycle the LFBI to make the new IP address take effect.

You can also use the IO Configuration Screen to change the Endianness setting of the LFBI. Endianness changes
made with the radio buttons take effect immediately and are automatically saved. (NOTE: The Endianness setting of
the LFBI is typically Little. The Endianness setting for the LFBI must match the Endianness setting for the Field Bus
Master.)
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2.4.3.1 EtherNet/IP Configuration Files

The EtherNet/IP EDS configuration file can be used by an EtherNet/IP Fieldbus master when configuring the LFBI.
The filename of the EtherNet/IP EDS configuration file is the following:

* HILSCHER COMX 51XX-RE EIS V1.1 IPG YLR Series [LFBI firmware_rev].EDS
where [LFBI firmware_rev] is the revision level of the LFBI firmware

To access the file, go to IPG’s FTP site (software.ipgphotonics.com) and click on the folders in the following path:
YLR->YLR Laser Fieldbus Interface->Configuration Files->EthernetIP.

For devices that do not accept an EDS file, the following configuration should be used:

Table 2-9. Configuration for Devices that Do Not Accept an EDS File

PARAMETER VALUE
Output Assembly Instance 100
Output Assembly Data Type byte
Output Assembly Length (bytes) 16
O->T (output) Real Time Format Heartbeat
Input Assembly Instance 101
Input Assembly Data Type byte
Input Assembly Length (bytes) 16
T->O (input) Real Time Format Heartbeat
Configuration Assembly Instance 1
Configuration Size (bytes) 0

2.4.4 PROFINET Protocol

Table 2-10 describes the states of the Status LEDs and the Field Bus RJ45 LEDs for LFBI units that support the
PROFINET protocol (Item Number CEU45010381D02XU).

Table 2-10. States of the Status LEDs for the PROFINET Protocol

LED Color State Meaning
Off No error
Status 1 L4 On Watchdog timeout
NOTE: Contact IPG Customer Service if this state occurs.
[ ] Flashing DCP signal service initiated
Off No error
Status 2 [ ] On No configuration or no connection
NOTE: Contact IPG Customer Service if this state persists.
[ ] Flashing No data exchange
— On Ethernet connection is established
RJ45 Off No connection
Flashing Transmitting and receiving data

You can use the 10 Configuration Screen to change the IP address of the Field Bus ports (see Section 2.5.2.2 on page
45); enter the new IP address in the appropriate field of the IO Configuration Screen and click the Save button. After
changing the IP address, you must power-cycle the LFBI to make the new IP address take effect.
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You can also use the IO Configuration Screen to change the Endianness setting of the LFBI. Endianness changes
made with the radio buttons take effect immediately and are automatically saved. (NOTE: The Endianness setting
for an LFBI running PROFINET is typically Big. The Endianness setting for the LFBI must match the Endianness
setting for the Field Bus Master.)

2.4.4.1 PROFINET Configuration File

The PROFINET configuration file can be used by a PROFINET Fieldbus master when configuring the LFBI. The
filename of the PROFINETS configuration file is the following:

*  GSDML-V2.33-HILSCHER-COMX 51XX-RE PNS IPG YLR Series_[LFBI firmware_rev[-20220217.xml
where [LFBI firmware_rev] is the revision level of the LFBI firmware

To access the file, go to IPG’s FTP site (software.ipgphotonics.com) and click on the folders in the following path:
YLR->YLR Laser Fieldbus Interface->Configuration Files->Profinet.
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2.5 USING THE LFBI WEB INTERFACE

You can use the LFBI Web Interface to control the LFBI, monitor and control the YLR-client laser, or put the YLR-
client laser under the control of the Field Bus Master.

To access the LFBI Web Interface, browse to the IP address of the LFBI from the host computer of the LFBI.

The supported browsers for the LFBI Web Interface are Edge, Chrome, and Firefox. The use of unsupported browser
versions may result in refresh issues or reduced functionality.

NOTE: In this user guide, the “ND” field appears at the top of each screen in the LFBI Web Interface. It is used as a
placeholder for the LFBI Serial Number, which would appear in that location if the LFBI Web Interface were being
run on an actual LFBIL

IMPORTANT

Each screen in the LFBI Web Interface includes a login button and a logout button. The login and
logout buttons are for internal use by IPG personnel.

2.5.1 The Control Screen

The Control Screen is the first screen that displays when you browse to the IP address of the LFBI. You can also
display the Control Screen by clicking the Control tab from any screen of the LFBI Web Interface.

The Control Screen contains control commands for the client laser, status LEDs for the client laser, and chckboxes for
selecting the operating mode of the LFBI.

Figure 2-13 shows an example of the Control Screen with FieldBus Mode selected.

ND
Fieldbus Laser Controller LR

Control | Settings 10 Config Calibration Support login

Module Operation

FieldBus mode:

Monitor Only:

Power Setpoint (%):

Power Setting (%) ]
Power Qutput: 12.26%
Back Reflection: -—%

Case Temperature: 234°C

Modulation Frequency (kHz):
Modulation Duty Cycle (%):

Emission: _off |

Modulation: _On |G |

Guide Beam: i{ ff

Reset Errors: On ff

Emission On: Back Reflection High:
Modulation On: Case Temperature High:

Guide Beam On:
Main Power On:

Case Temperature Low:

Interlock 1 Open:

Power Key On Interlock 2 Open:
Laser Ready: Fiber Interlock Oper:
Laser Error: Cntical Error:

R5-232 Link Up:

Figure 2-13. Example of the Control Screen
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The following settings of the Control Screen are in the “on” state when their LEDs are red: Laser Error, Back
Reflection High, Case Temperature High, Case Temperature Low, Interlock 1 Open, Interlock 2 Open, Fiber
Interlock Open, and Critical Error.

The following settings of the Control Screen are in the “on” state when their LEDs are green: Emission On,
Modulation On, Guide Beam On, Main Power On, Power Key On, Laser Ready, and RS-232 Link Up.

When an LED is gray, it means that the setting is “off” or that a status is in its “off” state.

The following sections show the Control Screen as it appears in each operating mode and describe the Control screen
features that are available in each operating mode.

2.5.1.1 The Control Screen with Fieldbus Mode Selected

When Fieldbus Mode is selected, laser control commands are handled by the Fieldbus master and the LFBI Control
page's laser control options are disabled (display-only). This mode is for use in production processing. Figure 2-14
shows the Control Screen with Fieldbus Mode selected, Monitor-Only deselected, and the Standard Firmware
Variant (SWFP000051XXXXXU) installed on the LFBI. .

ND

Fieldbus Laser Controller : = <

Control | Settings | 10 Config Calibration = Support login |
Module Operation
FieldBus mode:
Monitor Only: O
Power Setpoint (%):
Power Setting (%): I
Power Cutput: 12.26%
Back Reflection: -—%
Case Temperature: 234°C

Modulation Frequency (kHz):
Modulation Duty Cycle (%):

Emission: n |

Guide Beam: on I ff ;|

Reset Errors: On ff |

Emission On: Q Back Reflection High:
Modulation On: Q Case Temperature High:
Guide Beam On: Case Temperature Low:
Main Power On: [ ] Interlock 1 Open:
Power Key On [ ] Interlock 2 Open:

Laser Ready: [ ] Fiber Interlock Open:
Laser Erron: Critical Error:

RS-232 Link Up: [ ]

Figure 2-14. Control Screen with Fieldbus Mode Selected
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Figure 2-15 shows the Control screen with both FieldBus mode and Monitor Only selected. With both of these
modes selected, the LFBI functions the same as in Monitor-Only Mode with one difference: the Reset Errors
button on the Control Screen of the LFBI Web Interface is display-only and cannot be used to send a command to
reset errors on the client laser.

ND
Fieldbus Laser Controller : = <
Control | Settings | 10 Config | Calibration | Support login | iogout |
Module Operation
FieldBus mode:
Monitor Only: ]
Power Setpoint (%):
Power Setting (%):
Power Output: 50.00%
Back Reflection: -—%
Case Temperature: 234°C
Modulation Frequency (kHz):
Modulation Duty Cycle (%):
Eaissian
Modulation:
Guide Beam:
Reset Errors:
Emission Onc L Back Reflection High: ¢
Modulation On: L Case Temperature High:
Guide Beam On: - Case Temperature Low: L
Main Power On: [+] Interlock 1 Open: .
Power Key On [+] Interlock 2 Open:
Laser Ready: @ Fiber Interlock Open:
Laser Error: . Critical Error:
RS-232 Link Up: (]

Figure 2-15. Control Screen with Both FieldBus Mode and Monitor-Only Mode Selected
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2.5.1.2 The Control Screen with Fieldbus Mode Deselected

When FieldBus mode is de-selected, laser control commands are handled by the LFBI Control page's laser control
options and the Fieldbus master's control commands are disabled to allow manual control of the laser for testing and
calibration. Figure 2-16 shows the Control screen with FieldBus mode and Monitor Only deselected.

ND
-
Fieldbus Laser Controller s = <
oTOWICE
Control | Settings 10 Config Calibration Support login } logout |
Module Operation
FieldBus mode: 0
Maonitor Only: 0
Power Setpoint (%): 50.0
Power Setting (%): [ ]
Power Qutput: 12.36%
Back Reflection: -~
Case Temperature: 234°C
Medulation Frequency (kHz): 10.00
Modulation Duty Cycle (%): 5 |
Emission: _on |
Medulation: On
Guide Beam: off
Reset Errors: Off
Emission On: *] Back Reflection High:
Modulation On: *] Case Temperature High:
Guide Beam On: Case Temperature Low:
Main Power On: *] Interlock 1 Open:
Power Key On Qo Interlock 2 Open:
Laser Ready: *] Fiber Interlock Open:
Laser Error: Critical Error:
R5-232 Link Up: o

Figure 2-16. Control Screen with Both FieldBus Mode and Monitor-Only Mode Deselected
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Figure 2-17 shows the Control screen with Monitor Only selected and FieldBus mode de-selected. This means that
the LFBI is in Monitor-Only Mode. In Monitor-Only mode, the Reset Errors command is the only command that
can be used on the Control Screen.

ND

Fieldbus Laser Controller s = <

FHOTOMICE

Control | Settings | 10 Config = Calibration Support login | logout |
Module Operation
FieldBus mode: n
Monitor Only:

Power Setpoint (%):
Power Sething (%)

Power Qutput: 50.00%
Back Reflection: -=%
Case Temperature: 234°C

Modulation Frequency (kHz):
Modulation Duty Cycle (%):

Modulation: o off |
Guide Beam: S of |
Reset Errors: fen o |
_
Emission On: Back Reflection High:
Medulation On: Case Temperature High:

Guide Beam On:

Case Temperature Low:

Main Power On: Interlock 1 Open:
Power Key On Interlock 2 Open:
Laser Ready: Fiber Interlock Open:
Laser Error: Critical Error:

RS-232 Link L'?_'

Figure 2-17. Control Screen of the LFBI Web Interface in Monitor-Only Mode

2.5.1.3 Differences Between the Monitor-Only and Standard Firmware Variants

The key difference between the Monitor-Only and Standard firmware variants is the scope of LFBI laser control
allowed.

The Monitor-Only variant (SWFP000051XXAXXU) assumes that the laser is being controlled by another Fieldbus
device in the system's Fieldbus configuration. To avoid conflicts with the Fieldbus device that is actively controlling
the laser, this firmware variant restricts the LFBI's laser control so that it only has access to the laser's RESET
command. The Monitor-Only firmware variant is also constrained to communicating with the laser over its RS-232
serial link. It does not send laser commands or receive laser status over the LFBI's Digital and Analog I/O ports.

The Standard variant (SWFP000051XXXXXU) assumes that the laser is being controlled by the LFBI module itself,
and utilizes both its RS-232 serial link and the LFBI's Digital and Analog I/O ports to control and monitor the laser.

NOTE: On power-up, and whenever the state of the Monitory-Only checkbox is changed, both LFBI firmware
variants will configure the laser via its RS-232 port for external control.
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2.5.2 The 10 Config Screen of the LFBI Web Interface

To display the 10 Config Screen, click the IO Config link from any screen in the LFBI Web Interface.

You can use the IO Config Screen to specify the Endianness setting for all LFBI units and the IP Address, Subnet
Mask, and Default Gateway for LFBI units running the Ethernet/IP protocol or the PROFINET protocol.

IMPORTANT

The Endianness setting that you specify in the IO Config Screen must match the Endianness setting
of the Field Bus Master.

Figure 2-18 (below) shows an example of the IO Config Screen for LFBI units running the Ethernet/IP protocol.
Figure 2-20 on page 45 shows an example of the IO Config Screen for LFBI units running the PROFINET protocol.
Figure 2-20 on page 45 shows an example of the IO Config Screen for LFBI units running the EtherCAT protocol.

2.5.2.1 The 10 Config Screen for LFBI Units Running the Ethernet/IP Protocol

The following figure contains an example of the IO Config Screen for an LFBI unit running the Ethernet/IP protocol.

ND
Fieldbus Laser Controller e o

Control Settings 10 Config | Calibration = Support login

EtherNel/IP

Endian: '® Little ' Big
IP Address
192 « | 168 « 110 s |2
Subnet Mask
255 « | 255 + |235 = |0
Default Gateway
0 - |0 . |0 = |0

Save

Figure 2-18. 10 Config Screen for LFBI Units Running the Ethernet/IP Protocol

To specify the Endianness setting for the LFBI, click the Little or Big radio button on the 10 Config Screen.
Endianness changes made with the radio buttons take effect immediately and are automatically saved.

You can specify the Network Settings (IP Address of the Field Bus ports, Subnet Mask, or Default Gateway) by
entering values in the appropriate fields of the IO Config Screen.

To save your settings, click the Save button in the IO Config Screen.

NOTE: The IP address of the Field Bus ports is not to be confused with the IP Address of the Diagnostic Ethernet
port. Refer to Section 2.5.3 ("The Network Settings Screen of the LFBI Web Interface") on page 46 for information
on setting the IP address of the Diagnostic Ethernet port.
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2.5.2.2 The 10 Config Screen for LFBI Units Running the PROFINET Protocol
The following figure contains an example of the IO Config Screen for an LFBI unit running the PROFINET protocol.

ND
Fieldbus Laser Controller

Control | Settings | 10 Config | Calibration = Support

PROFINET

- &S

login |

Endian: '® Little "' Big
IF Address
192 . |168 . (10 . |2
Subnet Mask
255 .« [255 . |255 . |0
Default Gateway
0 . |0 .0 . [0

Figure 2-19. 10 Config Screen for LFBI Units Running the PROFINET Protocol

To specify the Endianness setting for the LFBI, click the Little or Big radio button on the IO Config Screen.
Endianness changes made with the radio buttons take effect immediately and are automatically saved.

You can specify the Network Settings (IP Address of the Field Bus ports, Subnet Mask, or Default Gateway) by

entering values in the appropriate fields of the IO Config Screen.

To save your settings, click the Save button in the IO Config Screen.

NOTE: The IP address of the Field Bus ports is not to be confused with the IP Address of the Diagnostic Ethernet
port. Refer to Section 2.5.3 ("The Network Settings Screen of the LFBI Web Interface") on page 46 for information

on setting the IP address of the Diagnostic Ethernet port.

2.5.2.3 The 10 Config Screen for LFBI Units Running the EtherCAT Protocol

The following figure contains an example of the IO Config Screen for an LFBI unit running the EtherCAT protocol.

ND

Fieldbus Laser Controller

R =
Control Settings 10 Config | Calibration Support login |
EtherCAT
I Endian: '® Little Big I

Figure 2-20. 10O Config Screen for LFBI Units Running the EtherCAT Protocol

To specify the Endianness setting for the LFBI, click the Little or Big radio button on the IO Config Screen.
Endianness changes made with the radio buttons take effect immediately and are automatically saved.
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2.5.3 The Network Settings Screen of the LFBI Web Interface

To display the Network Settings Screen, click the Settings link from any screen in the LFBI Web Interface. Figure 2-
21 shows an example of an Network Settings Screen.

You can use the Network Settings Screen to specify the network settings of the LFBI, including the Local Hostname
of the LFBI, and whether the LFBI uses DHCP. (You specify the latter by selecting or de-selecting the DHCP check
box on the Network Settings Screen.

You can specify the Network Settings (IP Address of the Diagnostic Ethernet port, Subnet Mask, or Default Gateway)
by entering values in the appropriate fields of the Network Settings Screen.

To save your settings, click the Save button in the Network Settings Screen.

NOTE: The default IP Address of the Diagnostic Ethernet port of the LFBI is 10.0.0.20. It is recommended that you
use this IP address unless you need to change it. Refer to Section 2.6 ("RESET THE DIAGNOSTIC PORT IP
ADDRESS") on page 49 to reset the IP Address of the Diagnostic Ethernet port to its default.

NOTE: The IP Address of the Diagnostic Ethernet port is not to be confused with the IP Address of the Field Bus
ports. Refer to Section 2.5.2 ("The 10 Config Screen of the LFBI Web Interface") on page 44 to set the IP Address of
the Field Bus ports.

ND

Fieldbus Laser Controller : - o

FrOTOMICE
Control | Settings | 10 Config Calibration Support login | gout |

Network Settings

TCP/IP address: |10.0.0.20
Network mask: 255.255.255.0
Default gateway: | 10.0.0.1
Local hostname:

(] DHCP

Figure 2-21. Example of a Network Settings Screen
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2.5.4 The Calibration Screen of the LFBI Web Interface

To display the Calibration Screen, click the Calibration link from any screen in the LFBI Web Interface. Figure 2-22
shows an example of a Calibration Screen.

You can use the Calibration Screen to automatically calibrate the power monitor voltage, at 100% power, for the laser
client and to manually calibrate the maximum back reflection monitor voltage for the laser client. For YLR-U lasers
you can use the Calibration Screen to enable the display of the Back Reflection Percentage in the Back Reflection
field on the Control Screen.

ND
Fieldbus Laser Controller = = <
Control | Settings | I0 Config | Calibration | Support login logout

Laser Power Monitor Calibration

IMPORTANT:
Running calibration will TURN EMISSION ON at 100% Power.
Fieldbus mode must be disabled before running calibration.
Calibration cannot be performed in Monitor Only mode.

Power Monitor Voltage @ 100% Power: |4.00 V Start Calibration
Back Reflection Monitor Voltage Max:  1.00 |V Show BR %

Figure 2-22. Example of a Calibration Screen

The LFBI must be in Manual mode for you to use any of the features of the Calibration Screen. Refer to Section
2.5.1.2 ("The Control Screen with Fieldbus Mode Deselected") on page 42 to put the LFBI into Manual mode.

To run the Power Monitor Voltage calibration, click the Start Calibration button. The Power Monitor Voltage @
100% Power field will automatically be updated upon completion of the Power Monitor Voltage calibration.

To manually calibrate the maximum back reflection monitor voltage, enter a numeric value for the voltage in the
Back Reflection Monitor Voltage Max field.

If the laser client is a YLR-U laser, you can select the Show BR % check box to enable the display of the Back
Reflection Percentage in the Back Reflection field on the Control Screen.

NOTE: You should only select the Show BR % check box if the client laser is a YLR-U laser. YLR lasers have no
capability for displaying the Back Reflection percentage. If the Show BR % check box is not selected, the Back
Reflection Monitor Voltage Max field is grayed out and the Back Reflection % field on the Control Screen shows

113 2

as -.--".

NOTE: The LFBI Power Monitor Calibration and Back Reflection monitoring capabilities are not available to YLR
laser systems configured as Monitor-Only. In Monitor-Only mode it is assumed that the LFBI does not have any
I/O signals connected to the laser. (These signals would be required to utilize the LFBI Power Monitor Calibration
and Back Reflection monitoring capabilities.)
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2.5.5 The Support Screen of the LFBI Web Interface

To display the Support Screen, click the Support link from any screen in the LFBI Web Interface. Figure 2-23 shows
an example of the Support Screen.

The Support Screen displays Product Support information for the LFBI unit. When communicating with IPG
Customer Service, you may need to send them the Event Log and the current Dictionary values for the LFBI. You can
send them this information by clicking on the Download buttons the lower-right corner of the Support Screen.

ND
Fieldbus Laser Controller s = <
Control  Settings  I0 Config = Calibration | Support login | logout
Product Support
Package:
Dictionary: SWFPDO00512000U _IPGP6%4_YLR_Fieldbus_Dict_1.1.0.txt
Init table: SWFPO000S1X000KU_IPGP694_YLR_Fieldbus_Init_1.1.0.txt
FPGA image: SWFPO00051X000XU _IPGP694_YLE_Fieldbus_FPGA_120628_1.1.0.rbf
Application: 1.1.0.140093
Bootloader: 5.2.°52853 |Download and Send to Tech Suppart
MAC Address:  S01F123F96A3 Event Log
Serial Number: ND Download |
Model Number: CEU45010381D00OXTL Current DICT values
Part Number: SWFPOD06940000011 Download |

Figure 2-23. Example of a Support Screen
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2.6 RESET THE DIAGNOSTIC PORT IP ADDRESS

You can reset the IP address of the Diagnostic Ethernet port of the LFBI to the default of 10.0.0.254 by using the
Reset IP button on the top cover of the LFBI.

Do the following to reset the IP address of the Diagnostic Ethernet port to the default:

1.
2.

3,
4.

Using a 2.5mm hex wrench, remove the button head screw from the top cover of the LFBI unit.

With power supplied to the LFBI unit, press and hold the button in the tapped hole for 10 seconds. (NOTE: You
can use a small screwdriver or plastic or wooden dowel to press down the button.)

Replace the button head screw on the top cover of the LFBI unit.

Power cycle the LFBI unit.

The IP address of the Diagnostic Ethernet port is now reset to 10.0.0.254.

NOTE: The IP Address of the Diagnostic Ethernet port is nof to be confused with the IP Address of the Field Bus
ports. Refer to Section 2.5.2 ("The 10 Config Screen of the LFBI Web Interface") on page 44 to set the IP Address of
the Field Bus ports.

IMPORTANT

0 You must ensure that the host computer is in the correct domain to communicate with the LFBI unit.

Figure 2-24. Button Head Screw Covering the IP Reset Button

DOCOXUGMPLENO0005 REV C Page 49



THIS PAGE IS INTENTIONALLY BLANK.



CHAPTER

SPECIFICATIONS AND
DRAWINGS

3.1 SPECIFICATIONS ..ottt ettt ettt ettt ettt et et e et e et e et e eteets e s e eteenteeaeeaseens 52
3.1.1 GeneEral CRATACTETISTICS. ..cuviiitiiiiieetieeetieteeetee et e eteeeteeteeeeeeaveesteeesbeeeseesaseenseesaseesbeeeseessseesseeseenssens 52
3.1.2 POWET CRATACIETISTICS ..vieuvieitiiiiieetieeiieeteeeteeeveeeteeeteeteestaeeaaeesteeesbeeeseesaseenseeesseesseeeseesaseesseeseenssens 52
3.1.3 EleCtronics CONNECTIONS .....cc..iivieiuieieiiitieeieeereeeteeeteeteessaeesreesteessseesseessseesseessesesseasseessseesseesssesssens 52
3.1.4 LED Status INAICATOTS.....cuviiitiiieiiiiieeiii ettt ettt et eteeeve e eteeeaeeteesaeeeaseeeaesesbeeeseesaseenseeseenenens 53

B2 DRAWINGS ...ttt et ettt ettt et et e et e eae et e e r e et e et e et e et e et e te et e eaeereens 54

DOCOXUGMPLENO0005 REV C Page 51



IPG PHOTONICS | LASER FIELD BUS INTERFACE USER GUIDE

3.1 SPECIFICATIONS

3.1.1 General Characteristics

Table 3-1. General Characteristics

Characteristic Symbol | Minimum | Typical | Maximum Unit
Operating Ambient Temperature Range T® 0 - 50 °C
Ambient Humidity Range (non-condensing) () 0 - 90 %
Storage Temperature T8 -20 20 70 °C
Weight w 0.8 0.8 0.8 kg

3.1.2 Power Characteristics

Table 3-2. Power Characteristics

Characteristic Symbol Minimum Typical Maximum Unit
Input Voltage Vin 21.6 24 26.4 VDC
Input Current Ly - 0.2 1 Amp
Internal Fuse on Circuit Board Fy Fast Blow 4A 125V
27x2.7x6.1 mm
3.1.3 Electronics Connections
3.1.3.1 Connectors
Table 3-3. Connectors
Connector Type Description
3W3 Plug 2 Pins/1 Socket 3W3 Receptacle 2 Sockets/1 pin
DC Power Inlet Molex 1731070057 Molex 1731070058
FCT F3W3PC-K120 FCT F3W3SC-K121
Serial I/O DB9 Receptacle DB9 Plug
Digital I/O DB26HD Receptacle DB26HD Plug
Analog I/0 DBI15 Receptacle DBI15 Plug
Field Bus RJ-45 Port RJ-45 Plug Ethernet Cable
Diagnostic Ethernet RJ-45 Port RJ-45 Plug Ethernet Cable
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3.1.3.2 Maximum Cable Lengths

Table 3-4. Maximum Cable Lengths

Cable Type Maximum Length IPG Cable Length Included
Field Bus RJ45-RJ45 23m (75 ft) N/A
Diagnostic Ethernet RJ45-RJ45 23m (75 ft) N/A
Serial I/O DB 9 Sm (16 ft) Im
Digital I/0? DB 26HD 5m (16 ft) Im
Analog I/0? DB 15 5m (16 ft) Im
Power DB 3W3 Sm (16 ft) N/A (connector only included)

a. A portion of this cable has two wires for power that are 118 inches long.

3.1.4 LED Status Indicators

The LED status indicators are at various locations on the exterior of the LFBI.

Table 3-5. LED Status Indicators

Location

Function

“RS-232 Connected” LED on the top cover

On when the LFBI and the target laser are communicating

“Status” LED on the top cover

On when the LFBI is operating properly

Left LED (green) on the Diagnostic Ethernet Port

On when the LFBI power is on

Right LED (yellow) on the Diagnostic Ethernet Port

On when the LFBI is communicating with the host computer

LEDs on the Field Bus RJ45 Connectors

Link and Active LEDs as described in Section 2.4 ("SUPPORTED
FIELD BUS PROTOCOLS")

3 LEDs to the left of the Field Bus Connectors

Shows the Field Bus Status as described in Section 2.4
("SUPPORTED FIELD BUS PROTOCOLS")

DOCOXUGMPLENO0005 REV C
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3.2 DRAWINGS

The overall dimensions of the LFBI are 220mm x 110mm x S0mm (8.66" x 4.31" x 1.96") with the mounting tabs
installed. With the mounting tabs removed, the overall dimensions are 178mm x 110mm x 50mm (7.0" x 4.31" x
1.96").

Figure 3-1 shows the top-panel dimensions of the LFBI.

22000([8.651]

P

® @® ® ® |
® | @|
Reset IP (O)
10%.52[4.212]
® 0]
RS-232 Connected ()
& status ()
I U O T i HF
178.00[7 08|

Figure 3-1. Top-panel Dimensions of the LFBI
Figure 3-2 shows the front-panel dimensions of the LFBI.

T

25.10[0.988]

45.70[1.957] —l—@ {

202.20[8.000]

Figure 3-2. Front-panel Dimensions of the LFBI
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Figure 3-3 shows the rear-panel dimensions of the LFBI.

2417 75[0.695] —fm——slm—ua7 50[1 870) 47.50[1.670) —=l=——a47 50[1 870] 4 @ 3.30[0.030] T 7.50[0.295]
/o MAHD.T7 - sH T 400[0.157]
/
P /
2 @6.60[0.260] THRU-,_ T
\_\ lfll
~ /
38.75[1.526] —= 20,03 [0.789]
20,58 [3.172]
Figure 3-3. Rear-panel Dimensions of the LFBI
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ORI T U |
A.1 WARRANTY

A.1.1 Limited Express Product Warranties

IPG warrants to Buyer or, if Buyer is an authorized IPG reseller or distributor, to Buyer's original customer of the
Product or Service, that Products delivered hereunder which are standard products of IPG will conform to their
applicable specifications and be free from defects in materials and workmanship, and that Services provided by IPG
will be performed in a workmanlike manner. For goods which are not standard products of IPG, such as
developmental or custom designed goods, IPG warrants to Buyer that such goods delivered hereunder will conform
to their applicable specifications and be free of defects in materials and workmanship upon receipt by Buyer. These
non-transferable warranties start on the shipment date from IPG (or other date specifically referencing the warranty
start date in IPG's sales order/order acknowledgment), and continue until the end of the warranty period listed in
IPG's sales order/order acknowledgment. If there is no warranty period listed, then warranty period is one year.
Products or major components manufactured by parties other than IPG bear the original manufacturer's warranty and
warranty period. Buyer's sole and exclusive remedy, and IPG's exclusive obligation and liability, with respect to IPG's
warranties is, at IPG's sole option, (i) for Product, to repair or replace the affected Product and correct the deficiencies
and (ii) for Services, for IPG to re-perform the affected Services. IPG warrants repaired or replaced Products under
warranty only for the remaining un-expired period of time in the original warranty. IPG reserves the right to issue a
credit note for any defective Products that have proved defective through normal usage; Buyer debit memos are not
allowed. This warranty governs over any conflicting terms in Buyer's purchase order or other IPG documents except
as expressly provided herein.

A.1.2 Warranty Limitations

This warranty excludes and does not cover defects or damage resulting from any of the following: contamination of
external optical surfaces; unauthorized modification, misuse or mishandling, disassembly or opening, neglect, or
damage from accident; operation outside environmental specifications or product ratings; user software or
interfacing; components and accessories manufactured by companies other than IPG, which have separate warranties;
improper or inadequate installation, site preparation or maintenance; or failure to follow information and precautions
contained in the operating manual. Additional warranty exceptions, limitations and exclusions may apply for laser
systems manufactured by IPG and its affiliates as set forth in the applicable quotation and sales order/
acknowledgment. All products or components (including software) identified as experimental, prototypes or to be
used in field trials are not warranted and are provided to the Buyer on an "as is" basis. IPG assumes no responsibility
for Buyer or third-party supplied material, components, systems or equipment. Products and repaired Products may
contain components that have been previously used in other products, however such Products meet IPG Product
specifications for newly manufactured Products. The Buyer must give prompt notification to IPG of any claim under
the warranty in writing. IPG has no responsibility for warranty claims more than 30 days after the Buyer discovers or
becomes aware of the claimed defect. Any repairs to or alterations of the goods shipped hereunder must be authorized
in writing by IPG to prevent voiding IPG's warranty. IPG's warranty shall not be enlarged, diminished, or affected by,
and no obligation or liability shall arise or grow out of, IPG's rendering of technical advice or services in connection
with Buyer's order of the goods hereunder. Buyer is responsible for providing appropriate utilities and operating
environment as stated in the operating manual and the specifications. This warranty applies only to the original Buyer
at the initial installation or delivery point. Buyer must make all claims under this warranty and no claim will be
accepted from any third party.

EXCEPT FOR THE LIMITED WARRANTIES EXPRESSLY SET FORTH ABOVE, IPG SPECIFICALLY
DISCLAIMS ANY AND ALL OTHER WARRANTIES AND REPRESENTATIONS TO BUYER,
INCLUDING WITHOUT LIMITATION, ANY AND ALL IMPLIED WARRANTIES, SUCH AS FREEDOM
FROM INFRINGEMENT, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IPG
DOES NOT WARRANT UNINTERRUPTED OR ERROR-FREE OPERATION OF THE PRODUCT, AND
SPECIFICALLY DISCLAIMS ANY WARRANTIES RELATING TO PRODUCTION RATE AND/OR
OUTPUT.
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A.1.3 Limitation of Remedies and Liabilities

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. IN NO
EVENT SHALL IPG BE LIABLE FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL,
CONSEQUENTIAL, EXEMPLARY OR PUNITIVE DAMAGES (EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES) ARISING FROM OR RELATING TO THIS ORDER OR THE
PRODUCTS OR SERVICES (INCLUDING, WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF
PRODUCTION, LOSS OF REVENUE OR LOSS OF GOODWILL) WHETHER BASED ON CONTRACT,
TORT OR ANY OTHER LEGAL THEORY. IPG'S MAXIMUM LIABILITY ARISING UNDER THESE
TERMS AND CONDITIONS WILL NOT EXCEED, IN THE AGGREGATE, THE TOTAL AMOUNT PAID
FOR THE PRODUCTS OR SERVICES BY BUYER.
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A.1.4 Software

Firmware License Agreement

CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS BEFORE OPENING THIS PACKAGE
OR SIGNIFYING YOUR ACCEPTANCE BY CLICKING THE APPROPRIATE DIALOG BOX. OPERATING
THE PRODUCT, CLICKING THE APPROPRIATE DIALOG BOX OR USING ANY PART OF THE SOFTWARE
SIGNIFIES YOUR ACCEPTANCE OF THESE TERMS AND CONDITIONS. IF YOU DO NOT AGREE WITH
THEM, PROMPTLY RETURN THE PRODUCT UNUSED ALONG WITH ANY OTHER RELATED ITEMS
THAT WERE INCLUDED IN THE SAME ORDER FOR FULL CREDIT.

You, as the Customer, agree as follows:

1. DEFINITIONS
“IPG” shall mean the IPG Photonics Corporation affiliate provid-
ing Licensed Software to Customer pursuant to this Agreement.

“IPG Software” shall mean those portions of the Licensed Soft-
ware owned by IPG or IPG affiliates.

“Licensed Software” shall mean the software, in object code
form only, supplied by IPG pursuant to this Agreement.

“Licensed Product” shall mean the Licensed Software and/
or its accompanying documentation.

“Third Party Software” shall mean those portions of the Licensed
Software owned or licensed by a third party, including but not
limited to operating system code, that is embedded within the
Licensed Software.

2. LICENSE

2.1  Except as provided in section 2.2 below, you are granted a
non-transferable, nonexclusive license to use the Licensed Soft-
ware only as embedded in or to be used on a single IPG product.
You may copy the Licensed Product, for backup purposes only, in
support of your use of the Licensed Software, limited to one
copy. No other copies shall be made unless authorized in writing
by IPG. You must reproduce and include all applicable copyright
notices on any copy. You may not reverse compile or otherwise
reverse engineer, or modify the Licensed Software. The Licensed
Software, comprising proprietary trade secret information of IPG
and/or its licensors, shall be held in confidence by Customer and
Customer shall not disclose it to third parties, unless disclosure is
required by law or legal process. In response to such legal
requirements, the Customer shall promptly notify IPG in advance
of such disclosure and reasonably cooperate in attempts to main-
tain the confidentiality of the Licensed Software. No title to the
intellectual property is transferred. Licensed Software shall not
be copied, reproduced, or used for any other purpose outside of
operation of the IPG product, and shall not be used on any other
piece of hardware other than the IPG product with which it was
provided.

2.2 Ifyou transfer the IPG product on which the Licensed Soft-
ware is used, you may transfer the Licensed Software to the end
user of the product provided that the end user agrees to be bound
by terms no less restrictive than the provisions of this Agreement,
and provided that all proprietary markings are maintained. Any
other transfer is void and automatically terminates this license.
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You shall use your best efforts to enforce such agreement and
shall promptly report any violation or suspected violation to IPG.
In the event you do not enforce such agreement after a breach,
you shall, to the extent permissible by applicable law, grant IPG
the right to enforce such agreement.

2.3 The Licensed Software may include Third Party Software
licensed to IPG in addition to the licenses below. The owner of
this Third Party Software (the “Third Party” and its licensors are
intended third party beneficiaries of this Agreement, and the pro-
visions of this Agreement relating to the Licensed Software, as
the same incorporates Third Party Software, are made expressly
for the benefit of, and are enforceable by, the Third Party and its
licensors. The Third Party and its licensors retain ownership of
all copies of the Third Party Software. The Licensed Software is
warranted by IPG in accordance the above Warranty and the
Third Party does not provide an additional warranty. All Third
Party Software included in the Licensed Software is provided
“AS 1S” without warranty from the Third Party, and each
Third Party disclaims all warranties. either express or
implied. including but not limited to the implied warranties

of merchantability, title, non-infringement or fitness for a
particular purpose with regard to the Third Party Software.
The Third Party shall not have any liability for special, indi-

rect, punitive, incidental or consequential damages.

2.4 In addition to the IPG Software licensed above, [IPG may
provide certain files embedded in or to be used on the IPG hard-
ware product which may be subject to the terms of the GNU Gen-
eral Public License (GPL) or the GNU Lesser General Public
License (LGPL), the current text of which may be found at:
http://www.gnu.org, or another open source license. The IPG
Software is proprietary software not subject to the GPL or LGPL
or other open source license, and Customer has no license to take
any action, and shall take no action, which would have the effect
of subjecting the IPG Software or any portion of the IPG Soft-
ware to the terms of the GPL or LGPL or other open source
license. Customer may consult the user documentation for identi-
fications and further information.

2.5 For the rights granted in this Agreement, Customer shall pay
to IPG the price for the IPG hardware product in which the
Licensed Software is embedded.
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2.6 You understand that IPG may, at any time and in its sole dis-
cretion, update or modify the Licensed Product or discontinue
updating and/or supporting the Licensed Product. In the case of
an update or modification, you agree to allow IPG to automati-
cally install the Licensed Software on the IPG hardware product
on which the Licensed Software is used. Any updated or modi-
fied Licensed Product made available and/or installed by IPG on
the IPG hardware product shall become part of the Licensed Soft-
ware and subject to this Agreement.

3. TERM AND TERMINATION

3.1  You may terminate the license granted hereunder at any
time by destroying the Licensed Product together with all copies
thereof and notifying IPG in writing that all use of the Licensed
Product has ceased and that same has been destroyed.

3.2 IPG may terminate this Agreement or any license hereunder
upon notice to Customer if Customer breaches any of the terms
and conditions of this Agreement or if Customer attempts to
assign this Agreement or any license hereunder without IPG’s
prior written consent. Within twenty (20) days after any termina-
tion of this Agreement, Customer shall certify in writing to IPG
that all use of the Licensed Product has ceased, and that the same
has been destroyed.

3.3 All provisions of this Agreement related to disclaimers of
warranty, limitation of liability, IPG’s intellectual property rights,
or export shall survive any expiration or termination and remain
in effect. Termination of this Agreement or any license hereunder
shall not relieve Customer of its obligation to pay any and all out-
standing charges hereunder nor entitle Customer to any refund of
such charges previously paid.
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If your product includes LaserNet™ Software, the following applies:

Software License Agreement for LaserNet™
IPG Laser GmbH®

Single Use License

PLEASE READ THIS SOFTWARE LICENSE AGREEMENT (“LICENSE”) CAREFULLY BEFORE USING THE
SOFTWARE OR THE EQUIPMENT. BY CLICKING ON THE “ACCEPT” BUTTON, USING THIS SOFTWARE,
OR USING THE EQUIPMENT THAT CONTAINS THIS SOFTWARE, YOU ARE CONSENTING TO BE
BOUND BY THIS AGREEMENT. IF YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS AGREEMENT,
CLICK THE “DO NOT ACCEPT” BUTTON AND THE INSTALLATION PROCESS WILL NOT CONTINUE,

RETURN THE PRODUCT TO THE MANUFACTURER.

1. General. The software, documentation and any fonts accom-
panying this License whether on disk, in read only memory, on
any other media or in any other form (collectively the “IPG Soft-
ware”) are licensed, not sold, to you by IPG Laser GmbH and its
affiliates (“IPG”) for use only under the terms of this License,
and IPG reserves all rights not expressly granted to you. The
rights granted herein are limited to IPG’s and its licensors’ intel-
lectual property rights in the IPG Software and do not include
any other patents or intellectual property rights. You own the
media on which the IPG Software is recorded but IPG and/or
IPG’s licensor(s) retain ownership of the IPG Software itself. The
terms of this License will govern any software upgrades provided
by IPG that replace and/or supplement the original IPG Software
product, unless such upgrade is accompanied by a separate
license in which case the terms of that license will govern.

2. Permitted License Uses and Restrictions.

A.) This License allows you to install and use one copy of
the IPG Software on a single computer at a time. This
License does not allow the IPG Software to exist on more
than one computer at a time, and you may not make the IPG
Software available over a network where it could be used by
multiple computers at the same time. You may make one
copy of the IPG Software in machine-readable form for
backup purposes only; provided that the backup copy must
include all copyright or other proprietary notices contained
on the original.

B.) Except as and only to the extent permitted in this License
and by applicable law, you may not copy, decompile, reverse
engineer, disassemble, modify, or create derivative works of
the IPG Software or any part thereof. THE IPG SOFTWARE
IS NOT INTENDED FOR USE IN THE OPERATION OF
NUCLEAR FACILITIES, AIRCRAFT NAVIGATION OR
COMMUNICATION SYSTEMS, AIR TRAFFIC CON-
TROL SYSTEMS, OR OTHER EQUIPMENT IN WHICH
THE MALFUNTION OF THE IPG SOFTWARE WOULD
RESULT IN THE FORESEEABLE RISK OF INJURY OR
DEATH TO THE OPERATOR OF THE EQUIPMENT OR
SYSTEM OR TO OTHERS.

3. Transfer. You may not rent, lease, lend, redistribute or subli-
cense the IPG Software. You may, however, make a one-time per-
manent transfer of all of your license rights to the IPG Software (in
its original form as provided by IPG) to another party, provided
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that: (a) the transfer must include all of the IPG Software, includ-
ing all its component parts, original media, printed materials and
this License; (b) you do not retain any copies of the IPG Software,
full or partial, including copies stored on a computer or other stor-
age device; and (c) the party receiving the IPG Software reads and
agrees to accept the terms and conditions of this License.

4. Termination. This License is effective until terminated. Your
rights under this License will terminate automatically without
notice from IPG if you fail to comply with any term(s) of this
License. Upon the termination of this License, you shall cease all
use of the IPG Software and destroy all copies, full or partial, of
the IPG Software.

5. Limited Warranty on Media. IPG warrants the media on
which the IPG Software is recorded and delivered by IPG to be
free from defects in materials and workmanship under normal
use for a period of ninety (90) days from the date of original pur-
chase. Your exclusive remedy under this Section shall be, at
IPG’s option, replacement of the IPG Software which is returned
to IPG or an IPG authorized representative. THIS LIMITED
WARRANTY AND ANY IMPLIED WARRANTIES ON
THE MEDIA INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY, OF
SATISFACTORY QUALITY, AND OF FITNESS FOR A
PARTICULAR PURPOSE, ARE LIMITED IN DURATION
TO NINETY (90) DAYS FROM THE DATE OF ORIGINAL
PURCHASE.

6. Disclaimer of Warranties. YOU EXPRESSLY ACKNOWL-
EDGE AND AGREE THAT USE OF THE IPG SOFTWARE IS
AT YOUR SOLE RISK AND THAT THE ENTIRE RISK AS TO
SATISFACTORY QUALITY, PERFORMANCE, ACCURACY
AND EFFORT IS WITH YOU. EXCEPT FOR THE LIMITED
WARRANTY ON MEDIA SET FORTH ABOVE AND TO THE
MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW,
THE IPG SOFTWARE IS PROVIDED “AS IS” WITH ALL
FAULTS AND WITHOUT WARRANTY OF ANY KIND TO
THE FULLEST EXTENT PERMITTED BY APPLICABLE
LAW, IPG AND ITS SUPPLIERS FURTHER DISCLAIM ALL
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING,
WITHOUT LIMITATION, IMPLIED WARRANTIES OF
TITLE, NON-INFRINGEMENT, ACCURACY, MERCHANT-
ABILITY, AND FITNESS FOR A PARTICULAR PURPOSE,
AND ANY WARRANTIES THAT MAY ARISE FROM
COURSE OF DEALING, COURSE OF PERFORMANCE, OR
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TRADE PRACTICE. THE ENTIRE RISK ARISING OUT OF
THE USE OR PERFORMANCE OF THE IPG SOFTWARE OR
RELATED MATERIALS REMAINS WITH YOU. APPLICA-
BLE LAW MAY NOT ALLOW THE EXCLUSION OF
IMPLIED WARRANTIES, SO THE ABOVE EXCLUSIONS
MAY NOT APPLY TO YOU. IPG MAY MAKE CHANGES TO
THE IPG SOFTWARE AND HAS NO OBLIGATION TO DIS-
TRIBUTE NEWER VERSIONS.

7. Limitation of Liability. NEITHER IPG NOR ANY OF ITS SUP-
PLIERS SHALL BE RESPONSIBLE OR LIABLE FOR ANY
INDIRECT, INCIDENTAL, CONSEQUENTIAL, SPECIAL,
EXEMPLARY, PUNITIVE OR OTHER DAMAGES (INCLUD-
ING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF
BUSINESS, LOSS OF DATA OR LOST PROFITS), UNDER
ANY CONTRACT, NEGLIGENCE, STRICT LIABILITY OR
OTHER THEORY ARISING OUT OF OR RELATING IN ANY
WAY TO THE IPG SOFTWARE EVEN IF IPG OR ITS SUP-
PLIERS HAVE BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. YOUR SOLE REMEDY FOR DISSATIS-
FACTION WITH THE IPG SOFTWARE IS TO STOP USING
THE IPG SOFTWARE. THE SOLE AND EXCLUSIVE MAXI-
MUM LIABILITY TO IPG FOR ALL DAMAGES, LOSSES
AND CAUSES OF ACTION, WHETHER IN CONTRACT,
TORT (INCLUDING, WITHOUT LIMITATION, NEGLI-
GENCE) OR OTHERWISE, SHALL BE THE TOTAL
AMOUNT PAID BY YOU, IF ANY, FOR USE OF THE IPG
SOFTWARE. THESE LIMITATIONS MAY NOT APPLY TO
YOU UNDER THE LAWS OF CERTAIN JURISDICTIONS.

The foregoing limitations will apply even if the above stated remedy
fails of its essential purpose.

8. Export Law Assurances. You acknowledge that IPG Soft-
ware is subject to U.S. and European Union export jurisdiction.
You agree to comply with all applicable international and
national laws that apply to the IPG Software, including the U.S.
Export Administration Regulations, as well as end-user, end-use
and destination restrictions issued by U.S. and other govern-
ments.
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9. Government End Users. The IPG Software and related docu-
mentation are “Commercial Items” as that term is defined at 48
C.F.R. §2.101, consisting of “Commercial Computer Software”
and “Commercial Computer Software Documentation” as such
terms are used in 48 C.F.R. §12.212 or 48 C.F.R. §227.7202, as
applicable. Consistent with 48 C.F.R. §12.212 or 48 C.F.R.
§227.7202-1 through 227.7202-4, as applicable, the Commercial
Computer Software and Commercial Computer Software Docu-
mentation are being licensed to U.S. Government end users (a)
only as Commercial Items and (b) with only those rights as are
granted to all other end users pursuant to the terms and conditions
herein. Unpublished rights reserved under the copyright laws of
the United States.

10. Controlling Law and Severability. This License will be
governed by and construed in accordance with the laws of the
State of Massachusetts, as applied to agreements entered into and
to be performed entirely within Massachusetts between Massa-
chusetts residents. This License shall not be governed by the
United Nations Convention on Contracts for the International
Sale of Goods, the application of which is expressly excluded. If
for any reason a court of competent jurisdiction finds any provi-
sion, or portion thereof, to be unenforceable, the remainder of
this License shall continue in full force and effect.

11. Complete Agreement; Governing Language. This License
constitutes the entire agreement between the parties with respect
to the use of the IPG Software licensed hereunder and supersedes
all prior or contemporaneous understandings regarding such sub-
ject matter. No amendment to or modification of this License will
be binding unless in writing and signed by IPG. Any translation
of this License is done for local requirements and in the event of
a dispute between the English and any non-English versions, the
English version of this License shall govern.
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If your product includes Microsoft Corporation embedded software, the following applies:

MICROSOFT CORPORATION EMBEDDED SOFTWARE
END USER LICENSE AGREEMENT

You have acquired a device (“EQUIPMENT”) that includes software licensed by IPG Photonics Corporation or its
affiliates (collectively, “IPG”) from an affiliate of Microsoft Corporation (“MS”). Those installed software products
of MS origin, as well as associated media, printed materials, and “online” or electronic documentation
(“SOFTWARE”) are protected by international intellectual property laws and treaties. IPG, MS and its suppliers
(including Microsoft Corporation) own the title, copyright, and other intellectual property rights in the SOFTWARE.
The SOFTWARE is licensed, not sold. All rights reserved.

IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA”), DO NOT USE THE
EQUIPMENT OR COPY THE SOFTWARE. INSTEAD, PROMPTLY CONTACT IPG FOR INSTRUCTIONS ON
RETURN OF THE UNUSED EQUIPMENT(S) FOR A REFUND. ANY USE OF THE SOFTWARE, INCLUDING
BUT NOT LIMITED TO USE OF THE EQUIPMENT, WILL CONSTITUTE YOUR AGREEMENT TO THIS
EULA (OR RATIFICATION OF ANY PREVIOUS CONSENT).

This EULA is valid and grants the end-user rights ONLY if the SOFTWARE is genuine and a genuine Certificate of
Authenticity for the SOFTWARE is included. For more information on identifying whether your software is genuine,
please see http://www.microsoft.com/piracy/howtotell.

GRANT OF SOFTWARE LICENSE. This EULA grants you the following license:
1. You may use the SOFTWARE only on the EQUIPMENT.

2.  Restricted Functionality. You are licensed to use the SOFTWARE to provide only the limited functionality (specific tasks or
processes) for which the EQUIPMENT has been designed and marketed by IPG. This license specifically prohibits any other
use of the software programs or functions, or inclusion of additional software programs or functions that do not directly sup-
port the limited functionality on the EQUIPMENT. Notwithstanding the foregoing, you may install or enable on a EQUIP-
MENT, systems utilities, resource management or similar software solely for the purpose of administration, performance
enhancement and/or preventive maintenance of the EQUIPMENT.

3. Ifyou use the EQUIPMENT to access or utilize the services or functionality of Microsoft Windows Server products (such as
Microsoft Windows Server 2003), or use the EQUIPMENT to permit workstation or computing devices to access or utilize
the services or functionality of Microsoft Windows Server products, you may be required to obtain a Client Access License
for the EQUIPMENT and/or each such workstation or computing device. Please refer to the end user license agreement for
your Microsoft Windows Server product for additional information.

4. NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLERANT. IPG HAS INDEPENDENTLY DETER-
MINED HOW TO USE THE SOFTWARE IN THE EQUIPMENT, AND MS HAS RELIED UPON IPG TO CONDUCT
SUFFICIENT TESTING TO DETERMINE THAT THE SOFTWARE IS SUITABLE FOR SUCH USE.

5. NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS IS” and with all faults. THE ENTIRE
RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT (INCLUDING LACK OF
NEGLIGENCE) IS WITH YOU. ALSO, THERE IS NO WARRANTY AGAINST INTERFERENCE WITH YOUR
ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT. IF YOU HAVE RECEIVED ANY WARRAN-
TIES REGARDING THE EQUIPMENT OR THE SOFTWARE, THOSE WARRANTIES DO NOT ORIGINATE
FROM, AND ARE NOT BINDING ON, MS.

6. No Liability for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO LIABILITY FOR
ANY INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES ARISING FROM OR IN CON-
NECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE. THIS LIMITATION SHALL APPLY
EVEN IF ANY REMEDY FAILS OF ITS ESSENTIAL PURPOSE. IN NO EVENT SHALL MS BE LIABLE FOR
ANY AMOUNT IN EXCESS OF U.S. TWO HUNDRED FIFTY DOLLARS (U.S.$250.00).

7. Restricted Uses. The SOFTWARE is not designed or intended for use or resale in hazardous environments requiring fail-safe
performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, or
other devices or systems in which a malfunction of the SOFTWARE would result in foreseeable risk of injury or death to the
operator of the equipment or system, or to others.
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Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse engineer, decompile, or dis-
assemble the SOFTWARE, except and only to the extent that such activity is expressly permitted by applicable law notwith-
standing this limitation.

SOFTWARE as a Component of the Equipment-Transfer. This license may not be shared, transferred to or used concur-
rently on different computers. The SOFTWARE is licensed with the EQUIPMENT as a single integrated product and may
only be used with the EQUIPMENT. If the SOFTWARE is not accompanied by EQUIPMENT, you may not use the SOFT-
WARE. You may permanently transfer all of your rights under this EULA only as part of a permanent sale or transfer of the
EQUIPMENT, provided you retain no copies of the SOFTWARE. If the SOFTWARE is an upgrade, any transfer must also
include all prior versions of the SOFTWARE. This transfer must also include the Certificate of Authenticity label. The trans-
fer may not he an indirect transfer, such as a consignment. Prior to the transfer, the end user receiving the SOFTWARE must
agree to all the EULA terms.

Consent to Use of Data. You agree that MS, Microsoft Corporation and their affiliates may collect and use technical infor-
mation gathered in any manner as part of product support services related to the SOFTWARE. MS, Microsoft Corporation
and their affiliates may use this information solely to improve their products or to provide customized services or technolo-
gies to you. MS, Microsoft Corporation and their affiliates may disclose this information to others, but not in a form that per-
sonally identifies you.

Internet Gaming/Update Features. If the SOFTWARE provides, and you choose to utilize, the Internet gaming or update
features within the SOFTWARE, it is necessary to use certain computer system, hardware, and software information to imple-
ment the features. By using these features, you explicitly authorize MS, Microsoft Corporation and/or their designated agent
to use this information solely to improve their products or to provide customized services or technologies to you. MS or Mic-
rosoft Corporation may disclose this information to others, but not in a form that personally identifies you.

Internet-Based Services Components. The SOFTWARE may contain components that enable and facilitate the use of cer-
tain Internet-based services. You acknowledge and agree that MS, Microsoft Corporation or their affiliates may automatically
check the version of the SOFTWARE and/or its components that you are utilizing and may provide upgrades or supplements
to the SOFTWARE that may be automatically downloaded to your EQUIPMENT. Microsoft Corporation or their affiliates do
not use these features to collect any information that will be used to identify you or contact you. For more information about
these features, please see the privacy statement at http://go.microsoft.com/fwlink/?LinkId=25243.

Links to Third Party Sites. You may link to third party sites through the use of the SOFTWARE. The third party sites are not
under the control of MS or Microsoft Corporation, and MS or Microsoft are not responsible for the contents of any third party
sites, any links contained in third party sites, or any changes or updates to third party sites. MS or Microsoft Corporation is
not responsible for webcasting or any other form of transmission received from any third party sites. MS or Microsoft Corpo-
ration are providing these links to third party sites to you only as a convenience, and the inclusion of any link does not imply
an endorsement by MS or Microsoft Corporation of the third party site.

Notice Regarding Security. To help protect against breaches of security and malicious software, periodically back up your
data and system information, use security features such as firewalls, and install and use security updates.

No Rental/Commercial Hosting. You may not rent, lease, lend or provide commercial hosting services with the SOFT-
WARE to others.

Separation of Components. The SOFTWARE is licensed as a single product. Its component parts may not be separated for
use on more than one computer.

Additional Software/Services. This EULA applies to updates, supplements, add-on components, product support services,
or Internet-based services components (“Supplemental Components”), of the SOFTWARE that you may obtain from IPG,
MS, Microsoft Corporation or their subsidiaries after the date you obtain your initial copy of the SOFTWARE, unless you
accept updated terms or another agreement governs. If other terms are not provided along with such Supplemental Compo-
nents and the Supplemental Components are provided to you by MS, Microsoft Corporation or their subsidiaries then you
will be licensed by such entity under the same terms and conditions of this EULA, except that (i) MS, Microsoft Corporation
or their subsidiaries providing the Supplemental Components will be the licensor with respect to such Supplemental Compo-
nents in lieu of the “COMPANY” for the purposes of the EULA, and (ii)) TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, THE SUPPLEMENTAL COMPONENTS AND ANY (IF ANY) SUPPORT SERVICES RELATED
TO THE SUPPLEMENTAL COMPONENTS ARE PROVIDED AS IS AND WITH ALL FAULTS. ALL OTHER DIS-
CLAIMERS, LIMITATION OF DAMAGES, AND SPECIAL PROVISIONS PROVIDED BELOW AND/OR OTHERWISE
WITH THE SOFTWARE SHALL APPLY TO SUCH SUPPLEMENTAL COMPONENTS. MS, Microsoft Corporation or
their subsidiaries reserve the right to discontinue any Internet-based services provided to you or made available to you
through the use of the SOFTWARE.
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18.

19.

20.

21.

22.

23.

Recovery Media. I[f SOFTWARE is provided by IPG on separate media and labeled “Recovery Media” you may use the
Recovery Media solely to restore or reinstall the SOFTWARE originally installed on the EQUIPMENT.

Backup Copy. You may make one (1) backup copy of the SOFTWARE. You may use this backup copy solely for your archi-
val purposes and to reinstall the SOFTWARE on the EQUIPMENT. Except as expressly provided in this EULA or by local
law, you may not otherwise make copies of the SOFTWARE, including the printed materials accompanying the SOFTWARE.
You may not loan, rent, lend or otherwise transfer the backup copy to another user.

End User Proof of License. If you acquired the SOFTWARE on a EQUIPMENT, or on a compact disc or other media, a gen-
uine Microsoft “Proof of License”/Certificate of Authenticity label with a genuine copy of the SOFTWARE identifies a
licensed copy of the SOFTWARE. To be valid, the label must be affixed to the EQUIPMENT, or appear on IPG’s software
packaging. If you receive the label separately other than from IPG, it is invalid. You should keep the label on the EQUIP-
MENT or packaging to prove that you are licensed to use the SOFTWARE.

Product Support. Product support for the SOFTWARE is not provided by MS, Microsoft Corporation, or their affiliates or
subsidiaries. For product support, please refer to IPG support number provided in the documentation for the EQUIPMENT.
Should you have any questions concerning this EULA, or if you desire to contact IPG for any other reason, please refer to the
address provided in the documentation for the EQUIPMENT.

Termination. Without prejudice to any other rights, IPG may terminate this EULA if you fail to comply with the terms and
conditions of this EULA. In such event, you must destroy all copies of the SOFTWARE and all of its component parts.

EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is subject to U.S. and European Union export jurisdiction.
You agree to comply with all applicable international and national laws that apply to the SOFTWARE, including the U.S.
Export Administration Regulations, as well as end-user, end-use and destination restrictions issued by U.S. and other govern-
ments. For additional information see http://www.microsoft.comexporting/.
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[ T T e
B.1 RETURNS TO THE UNITED STATES

Most questions regarding the safety, setup, operation, and maintenance of the product can be resolved by carefully
reading this User Guide. If you have questions regarding the safety, setup, operation or maintenance of your IPG product,
please contact our Customer Service department.

If you cannot resolve the issues through the use of this User Guide or over the telephone with our technical support
group, you may need to return the product to IPG.

IMPORTANT

o All product returns require a Return Merchandise Authorization (RMA) from IPG.

To obtain an RMA, contact Customer Service: +1 508-373-1157 or support(@ ipgphotonics.com.

*  Products must be carefully packed in a suitable shipping container(s). Buyer assumes all responsibility for
products damaged in shipment to IPG.

*  Buyer must issue a purchase order for the value of the replaced parts/service items and IPG will issue credit or
invoice when the parts/service is received. Speak to IPG Service Manager for the amount authorized under the
required purchase order.

*  All requests for repair or replacement under this warranty must be made to IPG within 30 days after discovery of
the defect (but not later than 7 days after warranty expiration).

*  All products returned to IPG but which meet applicable specifications, not defectively manufactured or used not
in accordance with this User's Guide, will result in the Buyer being charged IPG's standard examination charge.

*  Complete packing list with product item number and serial number will ensure prompt repair.

*  Be sure to include with the returned product your “ship to”” address for the return of the serviced product.

Warranty Returns: Domestic & International Buyers1 pay for one-way freight costs and insurance to IPG. IPG will
pay for freight return cost and insurance back to the Buyer.

Non-Warranty Returns: Domestic & International Buyers1 pay for two-way freight costs and insurance to IPG. If
shipment consists of returns that are both warranty and non-warranty, the shipment will be considered as non-
warranty.

Shipping Address:

IPG Photonics Corporation
377 Simarano Drive
Marlborough, MA 01752
Attn: Product Returns

1. International Returns must include applicable DUTIES AND TAXES, and you must mark air bills with
"RETURNED FOR REPAIR." In any event, where IPG Laser accepts a shipment, [PG Laser will invoice
to the Buyer for any charges as stated above.
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GLOSSARY

°C

AlIO

ANSI
AO
CDRH

CFR

cm
DC

DHCP
DIN-rail
DLR

DO

ELR

EMC
Endianness
EULA
GLR

GND

GPL

HMI

/o

IEC

1P

ISO

kg

LED

Degrees centigrade or Celsius

Analog Input/Output

Amperes

American National Standards Institute

Analog Output

Center for Devices and Radiological Health (U.S. Government)

Code of Federal Regulation (U.S. Government)

Centimeters = 1072 meters
Direct current

Dynamic Host Configuration Protocol

Deutsches Institut fiir Normung rail (a standardized means for mounting electrical equipment)

Diode Laser Rackmount
Digital Output
Erbium Laser Rackmount

Electromagnetic Compatibility

The order or sequence of bytes in a word of digital data in computer memory

End-user License Agreement

Green Laser Rackmount

Ground

GNU General Public License

Human Machine Interface

Input/Output

International Electrotechnical Commission
Internet protocol

International Standards Organization
Kilograms

Light emitting diode
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LFBI

LGPL

LIA

Mbit

MS

OSHA

PC

PELV

PLC

PPE

REV

RMA

RoHS

SELV

TCP

TLR

VDC

YLR-U

YLR

Laser Field Bus Interface

GNU Lesser General Public License

Laser Institute of America

Megabit (106 bits)

Millimeter = 10~ meters

Microsoft Corporation

US Occupational Health and Safety Administration
Personal Computer

Protected Extra-Low Voltage

Programmable Logic Controller

Personal Protective Equipment

Revision (of user guide)

Return Merchandise Authorization
Restriction of Hazardous Substances

Safety Extra-Low Voltage

Transmission control protocol

Thulium Laser Rackmount

Volts Direct Current

Ytterbium Laser Rackmount - Ultra-Compact

Ytterbium Laser Rackmount
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To learn more, visit www.ipgphotonics.com.

Copyright © 2025 IPG Photonics Corporation. All rights reserved. This user guide and any data disclosed therein is the
property of IPG Photonics Corporation and its affiliates, and constitutes and contains proprietary information. Neither receipt
nor possession of this document confers or transfers any right to duplicate, use, or disclose any information contained herein
except as expressly authorized in writing by IPG Photonics Corporation. No representations and warranties are made hereby,
except in a binding purchase order.
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