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This document is copyrighted with All Rights Reserved. Under copyright laws, this
document must not be copied in full or in part, or reproduced by any other media,
without the express written permission of Coherent, Inc. (Coherent). Permitted copies
must have the same proprietary and copyright notices as were attached to the original.
This exception does not permit copies—whether or not sold—to be made for others;
however, all the material purchased can be sold, given, or loaned to another person.
Under the law, “copying” includes translation into another language.

Coherent, the Coherent Logo, and the OBIS LG are registered trademarks of Coherent,
Inc. All other trademarks or registered trademarks are the property of their respective
owners.

Patents referenced in this manual are active when the manual is printed (see last page
for the date). You are advised to check to see if the patents are still active
www.coherent.com/legal/patents.

Every effort was made to make sure that the data shown in this document is accurate.
The information, figures, tables, specifications, part numbers, and schematics
contained in this manual are subject to change without notice. Coherent makes no
warranty or representation, either expressed or implied, related to this document. In no
event will Coherent be liable for any direct, indirect, special, incidental, or consequential
damages caused by any defects in its documentation.

Technical Support
In the U.S.:

Should you experience any difficulties with your laser or need any technical information,
please go to our web site www.Coherent.com. Should you need further assistance,
please contact Coherent Technical Support by e-mail
customer.support@coherent.com or telephone, 1-800-367-7890 (1-408-764-4557
outside the U.S.). Please be prepared to supply the model and laser head serial number
of your laser system, the description of the problem, and any attempted corrective
steps to the Product Support Engineer responding to your request.

Telephone coverage is available Monday through Friday (except U.S. holidays and
company shutdowns). Inquiries received outside of normal office hours will be captured
by our automatic answering system and will be quickly returned the next business day.

Outside the U.S.:

If you are located outside the U.S., please visit www.Coherent.com for technical
assistance, or contact your local Service Representative. Service Representative
telephone numbers and addresses can be found on the Coherent web site.

Coherent provides telephone and web-based technical assistance as a service to its
customers and assumes no liability for any injury or damage that can occur at the same
time with such services. Under no conditions do these support services affect the terms
of any warranty agreement between Coherent and the buyer. Operation of any
Coherent laser with any of its interlocks defeated is always at the operator's own risk.
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1.1

1.1.1

Introduction

Introduction

Signal Words and Symbols in this Manual

This documentation may contain sections in which particular hazards are
defined or special attention is drawn to particular conditions. These sec-
tions are indicated with signal words in accordance with ANSI Z-535.6 and
safety symbols (pictorial hazard alerts) in accordance with ANSI Z-535.3
and 1ISO 7010.

Signal Words

Four signal words are used in this documentation: DANGER, WARNING,
CAUTION and NOTICE.

The signal words DANGER, WARNING and CAUTION designate the de-
gree or level of hazard when there is the risk of injury:

Indicates a hazardous situation that, if not avoided, will result in death
or serious injury. This signal word is to be limited to the most extreme
situations.

WARNING!
Indicates a hazardous situation that, if not avoided, could result in

death or serious injury.

CAUTION!
Indicates a hazardous situation that, if not avoided, could result in
minor or moderate injury.

The signal word “NOTICE” is used when there is the risk of property dam-
age:

NOTIC

Indicates information considered important, but not hazard- related.
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S

Messages relating to hazards that could result in both personal injury and
property damage are considered safety messages and not property dam-
age messages.

Symbols

The signal words DANGER, WARNING, and CAUTION are always em-
phasized with a safety symbol that indicates a special hazard, regardless
of the hazard level:

This symbol is intended to alert the operator to the presence of addi-
tional information.

This symbol is intended to alert the operator to the presence of
important operating and maintenance instructions.

This symbol is intended to alert the operator to the danger of expo-
sure to hazardous visible and invisible laser radiation.

This symbol is intended to alert the operator to the presence of
dangerous voltages within the product enclosure that may be of suffi-
cient magnitude to constitute a risk of electric shock.

This symbol is intended to alert the operator to the danger of Electro-
Static Discharge (ESD) susceptibility.




>

1.2

> P

1.3

Introduction

This symbol is intended to alert the operator to the danger of crushing
injury.

This symbol is intended to alert the operator to the danger of a lifting
hazard.

Preface

This manual contains user information for the OBIS LG.

NOTIC

Read this manual carefully before operating the laser for the first time.
Failure to follow the instructions and safety precautions in this
manual can result in serious injury or death. Special attention must be
given to the material in “Laser Safety” (p. 7), that describes the safety
features built into the laser. Keep this manual with the product and in
a safe location for future reference.

DANGER!

Use of controls or adjustments or performance of procedures other
than those specified herein may result in hazardous radiation expo-
sure.

Export Control Laws Compliance

It is the policy of Coherent to comply strictly with U.S. export control laws.

Export and re-export of lasers manufactured by Coherent are subject to
U.S. Export Administration Regulations, which are administered by the
Commerce Department. In addition, shipments of certain components are
regulated by the State Department under the International Traffic in Arms
Regulations.
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The applicable restrictions vary depending on the specific product in-
volved and its destination. In some cases, U.S. law requires that U.S.
Government approval be obtained prior to resale, export or re-export of
certain articles. When there is uncertainty about the obligations imposed
by U.S. law, clarification must be obtained from Coherent or an appropri-
ate U.S. Government agency.

Products manufactured in the European Union, Singapore, Malaysia,
Thailand: These commodities, technology, or software are subject to local
export regulations and local laws. Diversion contrary to local law is prohib-
ited. The use, sale, re-export, or re-transfer directly or indirectly in any pro-
hibited activities are strictly prohibited.

The Operator’s Manual

This Operator Manual is designed to familiarize the user with the OBIS LG
system and its designated use. It contains important information on how to
install, operate, and troubleshoot the laser system safely, properly, and
most efficiently. Observing these instructions helps to avoid danger, re-
duce repair costs, and downtimes and increase the reliability and lifetime
of the laser system.

This Manual:

° describes the physical hazards related to the laser system, the means
of protection against these hazards, and the safety features incorpo-
rated in the design of the laser system

° briefly describes the purpose and operation as well as the primary
features, system elements, subsystems, and fundamental laser
control routines of the laser system

° describes the fundamental operation of the laser system

° describes the maintenance procedures for the laser system which
can be performed by the end user. This includes a time schedule for
all periodic routine replacement procedures and a basic trouble-
shooting section.

The screenshots in this manual are only examples and may show
configurations or parameter settings which do not apply to the OBIS
LG laser system. Changing parameter settings to correspond with
screenshots may reduce laser performance or even damage the laser
system!
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Intended Audience

The Operator’'s Manual is intended for all persons that are to work on or
with the laser system. It assumes that the reader has received guidance
from their company’s laser safety officer on the safe operation of the laser
system.

None of the procedures described in this manual requires the defeating of
safety interlocks. Where specific training is required to perform proce-
dures, this is clearly indicated at the beginning of the corresponding sec-
tion.

Availability and Use

This Operator’'s Manual must always be available wherever the laser sys-
tem is in use. Keep this manual in a safe location for future reference. It
must be read and applied by any person in charge of carrying out work
with and on the laser system, such as

° operation (including setting up, troubleshooting in the course of work,
removal of production waste, care and disposal of consumables,

. service (maintenance, inspection, repair) and/or

° transport.

Numbering of Sections, Pages and Instructions

The sections are numbered continuously. The name of the section ap-
pears in the upper outside corner of every odd page. Each section ends
with an even page number. Consequently, certain even pages at the ends
of sections will be intentionally left blank.

The pages of this manual are numbered continuously by section. The
page number appears in the bottom center of every page.

Each step within a procedure is sequentially numbered. Each procedure
starts with the step number one.
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1.6.1

Units of Measurements

In this manual, units of measurement are used according to the metric
system (international system of units (Sl)), e.g. meter, millimeter, square
meter, cubic meter, liter, kilogram, bar, pascal; and imperial system, e.g.
tons, pounds, and ounces; gallons and quarts; miles, yards, feet, and inch.

Temperatures are primarily indicated in degrees celsius (°C) and fahren-
heit (°F).

Feedback Regarding Documentation

If there are any comments regarding the documentation provided, please
contact the Coherent Documentation Department.

In any correspondence, please provide the following:
. the document part number, revision, and date of issue,

° the section number, page number and, where applicable, the proce-
dure step number,

° a description of any errors,

° a proposal for improvements.

Feedback Address
E-mail documentation.support@coherent.com
Post Coherent Inc

Documentation and Training Development Department
5100 Patrick Henry Drive

Santa Clara, CA. 95054

USA
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Laser Safety

Laser Safety

This user information is in compliance with the following standards
for Light-Emitting Products IEC 60825-1 / EN 60825-1 “Safety of laser
products - Part 1: Equipment classification and requirements” 21 CFR
Title 21 Chapter 1, Subchapter J, Part 1040 “Performance standards
for light-emitting products”.

WARNING!
Direct eye contact with the output beam from the laser will cause
serious damage and possible blindness.

WARNING!

Use of controls or adjustments or performance of procedures other
than those specified herein may result in hazardous radiation expo-
sure.

This laser safety section must be reviewed thoroughly prior to operating
the OBIS LG system. Safety instructions presented throughout this manu-
al must be followed carefully.

Hazards

Hazards associated with lasers generally fall into the following categories:

. Biological hazards from exposure to laser radiation that may damage
the eyes or skin

° Electrical hazards generated in the laser power supply or associated
circuits

. Chemical hazards resulting from contact of the laser beam with vola-
tile or flammable substances, or released as a result of laser material
processing

The above list is not intended to be exhaustive. Anyone operating the la-
ser must consider the interaction of the laser system with its specific work-
ing environment to identify potential hazards.
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Optical Safety

Laser light, because of its optical qualities, poses safety hazards not asso-
ciated with light from conventional light sources. The safe use of lasers re-
quires all operators, and everyone near the laser system, to be aware of
the dangers involved. Users must be familiar with the instrument and the
properties of coherent, intense beams of light.

The safety precautions listed below are to be read and observed by any-
one working with or near the laser. At all times, ensure that all personnel
who operate, maintain or service the laser are protected from accidental
or unnecessary exposure to laser radiation exceeding the accessible
emission limits defined in the laser safety standards.

WARNING!
Direct eye contact with the output beam from the laser may cause
serious eye injury and possible blindness.

The greatest concern when using a laser is eye safety. In addition to the
main beam, there are often many smaller beams present at various an-
gles near the laser system. These beams are formed by specular reflec-
tions of the main beam at polished surfaces such as lenses or
beamsplitters. While weaker than the main beam, such beams may still be
sufficiently intense to cause eye damage.

Laser beams are powerful enough to burn skin, clothing, or combustible
materials, even at some distance. They can ignite volatile substances
such as alcohol, gasoline, ether, and other solvents, and can damage
light-sensitive elements in video cameras, photomultipliers, and photodi-
odes. The user is advised to follow the control measures below.

Recommended Precautions and Guidelines

1.  Observe all safety precautions in the preinstallation and operator’s
manuals.

2.  Always wear appropriate eyewear for protection against the specific
wavelengths and laser energy being generated. See “Laser Safety
Eyewear” (p. 9) for additional information.

3.  Avoid wearing watches, jewelry, or other objects that may reflect or
scatter the laser beam.

4.  Stay aware of the laser beam path, particularly when external optics
are used to steer the beam.

Provide enclosures for beam paths whenever possible.

Use appropriate energy-absorbing targets for beam blocking.



2.1.1.2

Laser Safety

7. Block the beam before applying tools such as Allen wrenches or ball
drivers to external optics.

8. Limit access to the laser to trained and qualified users who are
familiar with laser safety practices. When not in use, lasers should be
shut down completely and made off-limits to unauthorized personnel.

9. Terminate the laser beam with a light-absorbing material. Laser light
can remain collimated over long distances and therefore presents a
potential hazard if not confined. It is good practice to operate the laser
in an enclosed room.

10. Post laser warning signs in the area of the laser beam to alert those
present.

11. Exercise extreme caution when using solvents in the area of the laser.

12. Never look directly into the laser light source or at scattered laser light
from any reflective surface, even when wearing laser safety eyewear.
Never sight down the beam.

13. Set up the laser so that the beam height is either well below or well
above eye level.

14. Avoid direct exposure to the laser light. Laser beams can easily cause
flesh burns or ignite clothing.

15. Advise all those working with or near the laser of these precautions.

CAUTION!

Laser safety eyewear protects the user from accidental exposure to
laser radiation by blocking light at the laser wavelengths. However,
laser safety eyewear may also prevent the operator from seeing the
beam or the beam spot. Exercise extreme caution even while wearing
safety glasses.

Laser Safety Eyewear

Always wear appropriate laser safety eyewear for protection against the
specific wavelengths and laser energy being generated. The appropriate
eye protection can be calculated as defined in the “EN 207 Personal eye
protection equipment - Filters and eye-protectors against laser radiation
(laser eye-protectors)”, in other national or international standards (e.g.
ANSI, ACGIH, or OSHA) or as defined in national safety requirements.
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CAUTION!

Laser safety eyewear protects the user from accidental exposure to
laser radiation by blocking light at the laser wavelengths. However,
laser safety eyewear may also prevent the operator from seeing the
beam or the beam spot. Exercise extreme caution even while wearing
safety glasses.

Viewing Distance

The OBIS LG produces optical power levels that are dangerous to the
eyes and skin if exposed directly or indirectly. This product must be oper-
ated only with proper eye and skin protection at all times. Never view di-
rectly emitted or scattered radiation with unprotected eyes. When viewing
the laser during operation, the operator must maintain the Nominal Ocular
Hazard Distance (NOHD) between the laser or scatter radiation and the
operator's eyes. Table 2-1 summarizes the NOHD for the power range of
the OBIS LG for direct viewing of the collimated beam along with two oth-
er common configurations. The NOHD in this figure is based on the Maxi-
mum Permissible Exposure (MPE = 0.1 W/cm2) level for each power
condition as specified in ANSI Z136.1 and IEC 60825-1.

Table 2-1. Nominal Ocular Hazard Distance (NOHD)
for indicated conditions calculated per IEC 60825-1

Collimated Beam (Beam OD Worst Case
Divergence <0.2 mrad) (entire beam into eye)
OBIS LG 355-20 87m 1.176
OBIS LG 355-50 137 m 2.114
OBIS LG 460 809 m 3.57
OBIS LG 479 809 m 3.57
OBIS LG 532 809 m 3.57
OBIS LG 561 809 m 3.57
OBIS LG 590 809 m 3.57
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2.3.1

2.3.2

Laser Safety

Electrical Safety

The OBIS LG laser does not contain hazardous voltages. Do not disas-
semble the enclosure. There are no user-serviceable components inside.
All units are designed to be operated as assembled. Warranty will be void-
ed if the enclosure is disassembled.

Laser Safety Requirements

This laser product is intended to be sold to an original equipment manu-
facturer of electronic products for use as a component (or replacement
thereof) in such electronic products. As such, this product is exempt from
DHHS performance standard for laser products in accordance with para-
graph 1040.10(a)(1).

The following information is provided to assist the OEM in complying with
radiation safety standards.

Laser Emission and Classification

Governmental standards and requirements specify that the laser must be
classified according to the output power or energy and the laser wave-
length. The OBIS LG classification depends on the particular model. In
general, UV models are classified as a CLASS 3B, visible and IR models
are classified as Class 4 based on 21 CFR, Subchapter J, Part 1040, sec-
tion 1040.10 (c) and/or IEC/EN 60825-1:2007, Clause 8 and IEC/
EN 60825-1:2014, Clause 4. Depending on the model the OBIS LG emits
visible and invisible radiation in a variety of wavelengths. See the data
sheet supplied with the system or the specification sheet on the Coherent
web site for classification and emission characteristics (wavelengths, pow-
er and divergence).

Laser Radiation Emission Indicator

A yellow indicator light is provided on the front of the laser subsystem.
This light is illuminated when the laser is ready for emission or emitting.
This light may not meet the IEC 60825 requirement that warning laser
lights must be fail safe or redundant. The OBIS LG has been designed to
accommodate a warning light that is fail safe or redundant and meets the
IEC 60825 requirements. This light is part of the interlock system and
must be supplied by the laser user. Refer to the description of the interlock
circuit in Section Three for further details.

1
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Backreflection

In a properly designed laser application, the laser beam exits the beam
aperture and very little of the light is scattered or sent back into the laser
exit aperture.

NOTIC

Back reflection (also referred to as retroreflection) occurs when a part
of the laser beam is sent back into the laser’s exit aperture. Back
reflection can be caused by any object in front of the laser and may
result in instability, noise, and even damage to the laser.

The amount of back reflection that can be damaging varies from system to
system. Damage from back reflection can be immediate or subtle and
slowly decrease the service life of the laser. A laser that shows symptoms
—such as low output power, no output power, or high noise—indicates a
possibility of back reflection to the laser.

To prevent damage, reduce noise, and increase the life of a laser:

d Review the objects in front of the laser and identify what surfaces are
a possible hazard for back reflections. Change the objects to be less
reflective whenever possible. Adding Anti-Reflective (AR) coatings to
optics and more diffuse surfaces to mounts or beam shutters can
help.

° If possible, add an angle to the object so that the reflection does not
enter the laser exit aperture.

. Take precautions when moving objects that can create a back reflec-
tion in front of the laser.

° Decrease the risk from any possible back reflections by starting the
laser at lower output power—for example, <10% output power—to
identify and eliminate potential hazards.

° Using proper safety precautions, monitor where the reflections from
objects are returning to make sure the reflections are not at or near
the laser exit aperture. Always use the appropriate eyewear protec-
tion.

° Take precautions when using a laser power meter. Consider how
close the measurement is being taken to the laser and the angle at
which the beam can reflect off the sensor so that it does not reflect
back into the laser.

12
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2.6

Laser Safety

d Add an optical isolator (at least 40dB isolation) in front of the laser exit
aperture for applications where significant back reflections cannot be
corrected, particularly when working with metal or reflective surfaces.

Environmental Compliance

RoHS Compliance

The RoHS directive restricts the use of certain hazardous substances in
electrical and electronic equipment. Coherent can provide RoHS certifica-
tion upon request for products requiring adherence to the RoHS Directive.
Coherent is compliant with EN50581:2012 for the RoHS Directive.

China-RoHS Compliance

The China-RoHS Regulation restricts the use of certain hazardous sub-
stances in electrical and electronic equipment and applies to the produc-
tion, sale, and import of products in the Peoples Republic of China. Refer
to Figure 2-1 below for product components that are China-RoHS compli-
ant.

EU REACH

REACH (Registration, Evaluation, Authorization and Restriction of Chemi-
cals) is a European Union Commission (EUC) Regulation on chemicals
and their safe use (EC 1907/2006) entered into force on 01 June, 2007
and will be phased in until 2018.

Coherent products are “articles” as defined in REACH Atrticle 3(3) and do
not release substances under their normal use. Suppliers of articles must
provide recipients with information on Substances of Very High Concern
(SVHC) if those are present above a concentration limit of 0.1% on an arti-
cle level. Coherent will communicate our continuing efforts to comply with
REACH as we gather and analyze data from our supply chain. In addition,
Coherent will respond to changes to the SVHC list as they are published.
If SVHCs are present in Coherent products or packaging, Coherent will
continue to work with our supplier base to reduce or eliminate those
SVHCs from its products and packaging, and to ensure that all SVHC's
are notified to the European Chemicals Agency where practical to comply
with the REACH requirements.Articles as defined by REACH regulations
are exempt from registration as long as they are not intended to release a
chemical substance.

13
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Figure 2-1. China-RoHS Compliant Components
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The current Candidate List of SVHCs can be found on the ECHA website

https://echa.europa.eu/home

Coherent will post information on SVHCs to our website as the information
becomes available and assures its customers that our products are in full
compliance the EU REACH requirement. For detailed information on
SVHC and Coherent products, please visit https://www.coherent.com/compa-

ny/environmental

14


https://echa.europa.eu/home
https://www.coherent.com/company/environmental
https://www.coherent.com/company/environmental

2.6.1

2.7

Laser Safety

Waste Electrical and Electronic Equipment (WEEE, 2002)

The European Waste Electrical and Electronic Equipment (WEEE) Direc-
tive (2002/96/EC) is represented by a crossed-out garbage container la-
bel. The purpose of this directive is to minimize the disposal of WEEE as
unsorted municipal waste and to facilitate its separate collection.

CDRH and Regulatory Compliance

The OBIS LG is not CDRH compliant. It is an OEM product designed for
incorporation into other equipment. Accordingly, Coherent has provided
CDRH with a supplemental report for compliance, but the user is responsi-
ble for full CDRH compliance and/or other regulatory compliance in the lo-
cation of use.

15
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Label Description

Serial Number

Part Number  Revision Wavelength O B I STM Identification

Serial Number Power Rated, MAX

_ - I - - 5100 Patrick Henry Drive

i Santa Clara, CA 95054 U.S.A.
C€ | Date Manufactured £7= A% [ ] www.Coherent.com

A\ C€

WWARMING - VISIBLE AND INVISIBLE LASER RADRATION
ANTAD EYE OR SKIN EXPOSURE TO DERECT OR
SCATTERED RADHATION.

CLASS 30 LASER PROCUCT PER ENSOEIS-1(2014)
At MAX CW LASER AT 255 nm

<1 AT 532 nm AND 1064 am

Radiation Warning (355nm)

Tl PRODUCT 1 NTERDED FOM USE 5005 T AS & COMPORENT
OF AN OE M PROCUCT Ay DERS T SOMPL v i Ol
PERFORMAWRCE STARGAALE 21 CF R SUBCHUPTER o F
CFERATED AS & BTANTHALCRE SaTHUAMENT

Radiation Warning (460nm)

/A C€

DANGER -VISIBLE AND INVISIBLE LASER RADIATION
AVDID EYE OR SKIN EXPOSURE TO DERECT OA
SCATTERED RALDMATION

CLASS 4 LASER PRODUCT PER ENGDEZS-12014)

20 WATTS MAM C\WW LASER AT 460 nm OF 0 nm

THll PRODUCT ) STESDED PO UGE SOLTLY A% & COMPORENT
OF A O E N PROELCT A DO MOT DORES, ¥ W TR
PERPORANCE ETAACRMDE 11 CFF GUIIE HAFTEM | ¥

DFPRATED AS A 5T AND A OND SSTILIENRT

Radiation Warning (479nm)

/A C€

DANOGER -VISIBLE AND INVISIBLE LASER RADATION
AVDID EYE DR SKIN EXPOSURE TO ERECT OA
SCATTERED RALDIATION

CLASS 4 LASER PRODUCT PER ENGDEZS-1(2004)

20 WATTS MAX C\W LASER AT 4T nm OF 958 nm

Tl PRODUCT ) BWTESDED FOE UGE S0LFLY A% & COMPONINT
OF A O E N PYOELCT AMD DO MOTT CORS, 7 WITE CTRH
FERFORANCE ETARCRMDE 11 CFF GUIIEHAFTEM | ¥

DFERATED AS A 5T AND A DR NS TIUIENT

Radiation Warning (532nm)

A\ C€

DANGER - VISELE AND INVISIBLE LASER RADEATION
AVOID EYE OR 5KIN EXPOSURE TO

DIRECT OR SCATTERED RADIATION.

CLASS 4 LASER PRODUCT PER ENGDEIS- 102004

20 WATTS MAX OW LASER AT 532 nm OF 1064 rem

TVl PROCICT 5 INTEMDET FOR USE SO0ELY AS A CORMPORENT
OF AN 0 M. PRODUCT AAD DORS HOT COMPLY #TH CORS)
FERFOAMANCT STANDARDS. 11 CTH SUBCHARTER J B
CPERATDD AS A BETARD AL DRE SeSTRUSIENT

Table 2-2. Label Description - Laser Head
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Radiation Warning (561nm)

A\ C€

DANOER -VISIBLE AND IVISIBLE LASER RADIATION
AVDID EYE DR SKIN EXPOSURE TO ERECT OA
SCATTERED FRADIATION

CLASS 4 LASER PRODUCT PER ENDDEZS-1(2014)

20 WATTS MAX CVW LASER AT 581 nm OR112.2nm

Tl FRCCCT 1) Y TEREOD 08 U ST LT A% & COMPINDNT
IGF Al D EW PHCCLETT AAK] DOR S MEST ORISR 7 AT CORM

FERPORANCE ETARCASDE. 1 CFF GURE HAFTER | @
OFERATIED AS A 5T AN Al DR NSTILMTRT

Radiation Warning (590nm)

A\ C€

DARGER - VISIBLE AND INVISIBLE LASER
RADIATION. AVOID EYE OR SKIN EXPOSLURE TO
DIRECT O BCATTERED RADIATION

CLASS d LABER PRODUCT PER ENGI82S-1(2014)
20 WATTS MAX CW LASER AT 580 fen DR 1780 nm

FOM LSS BOLUELY AR A COSACRENT

OFTAATED AN A F1AKD A& DRl SO TRUMENT

RoHS 20 Year EFUP

Table 2-2. Label Description - Laser Head (Continued)
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2.8.1

2.8.2

Laser Safety

Sources of Additional Information

The following are sources for additional information on laser safety stan-
dards and safety equipment and training.Figure 2-3

Laser Safety Standard

American National Standard for Safe Use of Lasers
ANSI Z136 Series
American National Standards Institute (ANSI)

www.ansi.org

Performance standards for light-emitting products
21 CFR Title 21 Chapter 1, Subchapter J, Part 1040
U.S. Food and Drug Administration

www.fda.gov

Publications and Guidelines

Safety of laser products - Part 1: Equipment classification and require-
ments
IEC 60825-1 / EN 60825-1

Safety of laser products - Part 14: A user’s guide
IEC 60825-1 / EN 60825-1

Safety Requirements For Electrical Equipment For Measurement, Control
and Laboratory Use
IEC 61010-1/ EN 61010-1

International Electrotechnical Commission (IEC)
www.iec.ch

Safety of laser products - Part 1: Equipment classification and require-
ments

BS EN 60825-1

British Standard Institute

www.bsigroup.com

A Guide for Control of Laser Hazards
American Conference of Governmental
and Industrial Hygienists (ACGIH)

www.acgih.org

Laser Safety Guide
Laser Institute of America

www.lia.org
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2.8.3

Equipment and Training

Laser Focus Buyer’'s Guide
Laser Focus World
www.laserfocusworld.com

Photonics Spectra Buyer’s Guide
Photonics Spectra
www.photonics.com
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3.1

Description

Description

System Description

OBIS LG is a family of OEM lasers for scientific and bio-instrumentation
applications based on Coherent's patented Optically Pumped Semicon-
ductor Laser (OPSL) technology..

3.1.1

Figure 3-1. OBIS LG

Features:

° Laser head and control electronics contained in a single box
. Common package for all power levels and wavelengths

. Compact size

d Flexible mounting features

° Configurable startup behavior
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° Industry standard connector

d USB and RS232 control interfaces

3.2 Theory of Operation

The gain medium is an optically pumped semiconductor, where the carrier
electrons in the quantum wells are excited by an 808nm laser diode pump
(See Figure 3-2). The emission wavelength is engineered by the composi-
tion and thickness of the gain medium.

808nm in
<@ Confinement Layer

Emission at various A /
1 Quantum Wells

I [ | Pump Absorption Layers

4

HR Mirror

Heatsink

Figure 3-2. OPSL Diagram

The total height of the semiconductor quantum wells and the underlying
dielectric layers that act as a rear surface total reflector is less than 10 mi-
crons. The bottom surface is bonded to an actively cooled heat sink, effi-
ciently cooling the semiconductor structure. Although a radial thermal
gradient still results from laser operation, the entire structure is so thin that
thermal lensing is negligible.

The emitted radiation is then converted to visible and UV wavelengths by
frequency conversion with non-linear crystals.
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3.3 Specifications

For specifications, refer to the data sheet supplied with the system or the
specification sheet on the Coherent Web site.

Table 3-1. Utility Requirements, Dimensions and Weights

PARAMETER VALUES
Electrical
Input Voltage (DC) 24V £ 10%
Power Consumption <150 W (Visible wavelengths)
<125 W (UV wavelengths)
CE Mark EN61010-1, EN60825-1, EN61326-1,
EN55011, EN50581
Dimensions
Laser Head with Integrated Controller (L x W x H)? 125.0 x 70.0 x 36.2 mm
(4.9x2.76 x1.43in.)
Weights
Laser Head with Integrated Controller 581 g (1.28 Ibs)
Environmental Specifications
Ambient Temperature:
Operation 10 - 40 °C (50-104°F)
Non-Operation -10-60 °C (14 - 140 °F)
Warm-up Time <5 minutes
Relative Humidity (non condensing) 5-95%

a. Back connector not included in laser head length dimension.

3.4 Dimensions

The dimensions of the OBIS LG laser subsystem are shown in Figure 3-3.
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EMISSION

INDICATOR
OUTPUT BEAM _\
\

B b

STATUS
INDICATORS
. SHUTTER
CONTROL
] _
0 55.81 mm
220 in)
A
| —
! A —
36.25 mm
143 in) ﬁ 2593 mm
102 in)
M4-07 X 4.0MM DEEP MOUNTING HOLES (4X)
's R
/ 1®
al Va o
N4 A4 Pl
_/ o O 1 70.00 mm
MOUNTING HOLES % 4952 mm @76 in)
FOR 3 MM OR NO. 6 SCREWS 60.00 mm 3250 mm 195 in)
4x) 236 in) azgi ek
1260 +/-0005 X 188 DEEP o o
SLOT AND HOLE FOR ALIGNMENT PINS
4o N i 55.00 mn
e hd 10.00 mm 247 in)
H ) (e} (39 in)
@} © © N !
€ | Y
~ L
/ 115.00 mm
12500 mm / 453 in)

0 (4.92 in) j
HEAT SINK SURFACE

Figure 3-3. OBIS LG Dimensions
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4 Installation and Integration

4.1 Receiving and Inspection

Inspect the shipping containers for indications of rough handling or dam-
age. Indicate any signs on the bill of lading. Report any damage to the
shipping carrier, and to Coherent Order Administration Department (800-
367-7890, or 1-408-764-4557 outside the US) or to an authorized Coher-
ent representative immediately.

NOTIC

Keep the shipping containers. The containers are required if the
system is returned to the factory for service. The containers may also
be needed to support a shipping damage claim.

1. Power Supply 3. Cable Assembly, Obis Power to Laser, HD 26 Pin
2. Laser Head 4. Power Supply Cables
5. USB Cable

Figure 4-1. OBIS LG in Shipping Box?

a.Check the contents against the packing list. Contents are different for different configurations.

In order to use the OBIS LG laser system as part of an instrument several
aspects need to be considered and provided for.
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4.1.1

Mechanical / Thermal Interface

The laser head must be secured to the instrument by means of M3 or #6
screws through the mounting holes located on the corners of the laser
head. The same mounting holes can be used to mount the laser in either
orientation, from the top or upside-down. The laser can be attached either
from the top, using the pattern of through holes (M3 or #6 screws) on the
laser head (Figure 4-2), or the threaded holes (M4-0.7) in its base
(Figure 4-3). Refer to Figure 4-5 for dimensions of the mounting pattern.

Note that the excess heat produced by the laser during operation must be
extracted by a heatsink attached to the laser baseplate. A standard heat-
sink can be supplied by Coherent (shown pictured in Figure 4-2 below) or
can be designed by the user (requirements shown in Figure 4-5 on
page 4-28).

All screws used to secure the laser and heatsink must be torqued to 10.5
in-Ibs or 1.2 N-m in an iterative star pattern, successively tightening each
screw until the final torque is reached.

M3 or #6 Screws to Secure from Top

Figure 4-2. Laser with Heatsink

Refer to Figure 4-4 and Figure 4-5 for the laser connections and the re-
quired dimensions of the thermal interface.
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Figure 4-3. Laser Secured Upside Down

Figure 4-4. OBIS LG Connectors
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FOUR TAPPED MOUNTING HOLES 5 MM DIA CLEARENCE HOLES
M3 OR NO. 6 SCREWS FOR M4-0.7 MOUNTING SCREWS

IN BOTTOM OF LASER HEAD
(4 MM MAX THREAD DEPTH)

{ /

Fan Y

55.00

4952 2,165

70.00 1.950

,70.00, ALIGNMENT PINS
2756 L 1250 +/-.0005 |N.m
2 PLACES OPTIONAL

16.69
! 657

Fan
A4
FarY
A4

2750 60.00 274 |

1.083 2362 -108

115.00
4.528 XXX mm
XXXX in.

HEATSINK INTERFACE SURFACE
FLAT WITHIN 0.001 IN.

32 MICROINCH FINISH 318

125

1125.00,
Y4921

Figure 4-5. Thermal Interface Requirements
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4.1.2

60

Temperature {°C)

30

25

20

Installation

Heatsink Design Guidelines (For Use with Non-Coherent Heatsink)

The OBIS LG laser system is available in UV and visible outputs. The
heatsink requirements are different for the two different lasers.

For this discussion, the heatsink will be characterized by its thermal im-
pedance’.

Maximum ambient operating temperature is determined by the heatsink
properties and the output power of the laser. See Figure 4-6 to find the
correct the heatsink requirements. Figure 4-6 gives the maximum operat-
ing temperature as a function of the heatsink thermal impedance for the
OBIS LG.

NOTIC

The heatsink temperature must be maintained at less than 60 ° C. At
60 ° C, the laser will shut down.

Visible

1 I 1
0.15 0.2 0.25 0.3 0.35 0.4
Thermal Impedance ( "C/VW)

Figure 4-6. Heatsink Requirements

1. Difference in temperature between the hot surface and the environment for each Watt of dissipated power
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Dissipated Power (W)

160

Another important parameter to note is the amount of heat that the heat-
sink will deposit in the environment. Most of the excess heat comes from
the internal TECs that keep the laser-critical components at safe operating
temperatures. The excess heat for normal operating conditions (within the
limits of Figure 4-6) are shown in Figure 4-7. Figure 4-7 shows the maxi-
mum amount of heat deposited on the heatsink when the laser is operated
at the maximum temperature from Figure 4-6. The shape of the curve for
the UV laser is caused by different limiting mechanisms: Thermal runaway
for high thermal impedance heatsinks and baseplate temperature safety
interlock limitation for low impedance.

140

120

Visible

100
80
uv
60 .
40 1 1 I 1 1
0.1 0.15 0.2 0.25 0.3 0.35 0.4

Thermal Impedance ( "C/VWV)

Figure 4-7. Power Dissipated in the Heatsink
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4.1.3

24V DC
Key Switch

Interlock

RS232

usB

Installation

Power and Control

HD26
Optical

Output

Laser Head

Heatsink

Figure 4-8. Connection Block Diagram

The laser can be configured to only require a source of 24V DC to emit a
beam at the necessary optical output power.

NOTIC

Do not change or connect the 26-pin cable to the laser head while the
laser or power cable is active.

Integrate the laser in CDRH compliant tools with the external interlock and
remote keyswitch connection points.

The OBIS LG has both USB and RS232 connections. The HD26 connec-
tion of the OBIS LG includes pins for the USB and RS-232. The laser
head also includes a separate mini-USB connection on the back of the
unit. Both the USB and RS-232 connections are available for initial config-
uration and for the continuous computer monitor function.
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4.1.4

Head Control Connector

Access connections for 24VDC, keyswitch, interlock, RS232 and USB are
through the HD26 connector in the back of the unit. The pin assignments
are shown in Table 4-1 .

Pins 7,8,9,17,18,25 and 26 on the connector are used only for the 24V
power source for correct distribution of the current load. Use cable with
AWG 26 conductors for correct current carrying capability.

Two pins each are dedicated to the interlock and enable (remote key
switch) loops. Both circuits must be closed for laser to start. Any external
interlock or keyswitch circuit must be equivalent to a mechanical closure
of the circuit. When the interlock is opened, the unit will terminate laser
emission. An optically isolated transistor (for example the MOC213) or a
dry contact relay is recommended. The external circuits must be able to
handle 12.5 mA of current and withstand as much as 24V when open.
When the circuit is closed, the voltage drop must be less than 1 V.

Pins 1 and 2 provide the interlock function — interlock latches off. Pins 3
and 4 provide the enable function— enable does not latch and gives 5 sec-
ond on delay. Note that the “+” and “-” terminals indicate the current flow-
ing from the “+” terminal to the “-” terminal, so an LED can be inserted into
the circuit if desired for an INTERLOCK OK and/or LASER ON indicator.

For applications that require monitoring the laser status continuously, the
HD26 connector has pins for USB and RS232 control. For other applica-
tions that may require computer control for initial configuration only, dis-
able signals to pins 10 and 11 and use the Mini B5-USB connector at the
back of the unit. Only one USB connection can be used at a time.

Table 4-1. Pin Assignments HD 26 Connector

Signal Pins
+24V 7,8,9,17,18,25,26
PGND 5,6,14,15,16,23,24
INTLK+ 1
INTLK- 2
Enable+ 3
Enable- 4
usB+ 10
USB- 1
USB VCC 22
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Installation

Table 4-1. Pin Assignments HD 26 Connector

GND 212
RS-232 RX 19
RS-232 TX 20

a.This GND is used only for RS-232 and USB. Do not
substitute with PGND.

Startup Configuration

Depending on the application and the design of the instrument, different
behavior from the laser may be desired when power is applied. Several
options are available and can be selected by means of configuration com-
mands issued through the computer interface. After this initial configura-
tion the laser will behave as desired when power is applied, regardless if a
computer is connected to the laser. This feature is useful in particular for
instruments without continuous computer control where operation at a set
power is desired.

When power is first applied to the laser it goes to the “warm up” state,
during which internal components are taken to operational temperature
and enough time is allowed for them to stabilize. Laser emission is not
possible during warm up. After warm up is complete the laser will take one
of three possible actions depending on the chosen configuration:

° CDRH compliant with remote key: The laser expects a remote key
switch (to be provided by the user) to be connected. If the key switch
is open the laser enters standby state until the key switch is closed
(user action). If the key switch is already closed when the laser
attempts to enter standby, the laser goes into the fault state (laser
does not turn on without user action).

. CDRH compliant with virtual key (default configuration): The
laser expects the enable line to be shorted, or if a remote key switch
is used it expects the key switch to be closed at power up. The laser
enters standby state after warm up. Laser action only occurs after a
command is received through the computer interface (user action).
Please note that if a remote key switch is used, laser light is only
emitted when both the remote and the virtual key switches are closed.

. Auto ON: This mode should only be employed if the laser radiation is
contained within the instrument and the interlock is connected to
switches at any openings allowing exposure. After warm up the laser
will turn on at a preprogrammed power level without any user inter-
vention.
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4.1.6

USB Driver Installation

The OBIS LG USB driver is a Windows communications device class driv-
er. The driver operates like a standard serial port. After the driver is in-
stalled, the OBIS LG appears in the list of ports in the Device Manager.

Coherent HOPS Device (COMSE) installed

Cokerent HOPS Device (COMS) o Frady to ute

1.  Download the CohrHOPS.inf file from the www.coherent.com web
site. This file will be needed in Step 6.

2. Connect the USB cable between the OBIS LG and the computer.
Apply power to the OBIS LG.

3. If CohrHOPS.inf has already been installed, Windows reports that
device is Ready to use. Installation is complete.
If CohrHOPS.inf has not been installed previously, Windows reports
No driver found.

[ 3 Driver Somtware Installation e

[ Close ]
. Driver Software
Device drver software was not successtully installed
Cokerent HOPS Dewsce x Mo drecer found
| et ded oot oaall oroperd
| Clote |

Figure 4-9. Ready to use/No driver found

Find the Coherent HOPS Device in the Device Manager. It will show
an exclamation mark. Right click on Coherent HOPS Device and
select Update Driver Software (see Figure 4-10).

Select Browse my computer for driver software (see Figure 4-11).
Find the folder that has CohrHOPS.inf. Click Next.

Windows will report successful driver installation.
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4 - [y Other devices
5 Coherent HOPS Device

Figure 4-10. Update Driver Software

Softeang - {okaprpng HOSS Deoce

' Mmoo you want to search for drinver software?

# Search sutomatically for updated drrver software
W ko, wall Lrarrh s 1 crmge s g Ther bnfernet Pos She Lefet dren woftass
for yonar dhpencn, wandess yosd ww cenablied thes Trafure o your deencr retalatonn
W

& Broese mry computer for driver soitware
Locate s svits] s er S0 a e el

Caninl

Figure 4-11. Browse My Computer

8.  Confirm that the OBIS LG appears as Coherent HOPS Device in the
Device Manager.

4.1.7 Install Coherent Connection Software

NOTIC

Before you install Coherent Connection software, it is recommended
that you first close all other applications. The installation requires that
you restart the workstation when installation is complete.

To download the Coherent Connection software, go to:
www.coherent.com/resources

To find and install the Coherent Connection software and related drivers:
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& Let me pick from a list of device drivers on my computer
Thot bl well Wi wilalid] dhesnt oMt € dorpustitie weth tha drea e, pnd ol droges

Figure 4-12. CohrHOPS.inf

Windows has successfully updated your driver software

Coburent HOPS Devnce
-

Figure 4-13. Successful Installation
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*¥ Ports (COM & LPT)
"Y Coherent HOPS Device (COMSS)
'Y Communications Port (COM1)
¥ ECP Printer Port (LPT1)
'Y Intel(R) Active Management Technology - SOL (COM3)

Figure 4-14. Device Manager

1.  Close all programs.

2.  To install Coherent Connection software, you must first connect the
OBIS laser system to a workstation (personal computer or laptop)
using a USB or RS-232 connection (Figure 4-15). Connect the OBIS
LG laser from the back panel of the laser to a USB port on the host
computer. Note that the RS-232 interface can only be accessed
through the 26-pin interface. There is no separate connector for RS-
232. For information about RS-232 pin-outs, see Table 4-1 (p. 32).

Figure 4-15. Connectors for a USB or RS-232 Connection

3.  Double-click the following file to start the installation process. The last
two digits represent the number for the current software build.:

Coherent_Connection_Setup v4.0.0.xx

The following message is displayed. Available languages include
English, Italian, French, German, Hebrew, and Japanese. Note that
the language selection applies only to software set-up instructions on-
screen, and not to the Coherent Connection software itself (available
in English only).

4. From the drop-down menu shown in Figure 4-16, select the language
in which to display the software and click OK.

5. Ifyou had previously installed the Coherent Connection software, the
message shown in Figure 4-17 is displayed. Click Yes to proceed.
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Select Setup Language &J
= Select the language to use during the
' [ 2"} installation:
lEninsh v‘
I oK J [ Cancel I

Figure 4-16. Select Language for Software

, Setup \ J

An older version of Coherent Connection was detected in the
¥ system. Do you want to uninstall it?

o ][

Figure 4-17. Uninstall Old Version of Software

6. The Welcome screen shown in Figure 4-18 is displayed.

1.3 Setup - Coherent Connection | =] ﬁ

Welcome to the Coherent
Connection Setup Wizard

This well install Coberent Connection 4.0.0.24 on your
Computer.

It iz recommended that you close all other applications
befare continuing.

Click Mext to continue, or Cancel to ext Setup.

.(.-;tp'!-T-ght(:.,. J010-2017 Coherent, Inc. [ Y | Cancal ]

Figure 4-18. Welcome Screen for Installation

7. Read the instructions, then click Next. The License Agreement shown
in Figure 4-19 is displayed.
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iy Setup - Coherent Connection El_ﬂ

License Agreement
Please read the lulll:lwmg impaortant information before |:|;|n1||1|.|in|;.

Flease read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation,

NOTICE TO LICENSEE: BY CLICKING ON THE "ACCEPT™ :
BUTTON, DOWNLOADING, OR INSTALLING THE COHERENT =
SOFTWARE, YOU ARE CONSENTING TO BE BOUND BY AND
ARE BECOMING A PARTY TO THIS LICENSE. IF YOU DO
NOT AGREE TO ALL OF THE TERMS OF THIS LICENSE, DO
NOT DOWNLOAD OR INSTALL THE COHERENT SOFTWARE
QR CLICK THE "DO NOT ACCEPT” BUTTON,

THIS SOFTWARE LICENSE AGREEMENT (the “License™) is ~
@)1 gecept the agreement

I do not accept the agreement

Copyright (C) 2000-2017 Coharent, Inc.
wwiw. coberent.com

<pck || mea> || camce

Figure 4-19. Coherent Connection 4 License Agreement

Scroll down to read the agreement. Note that the Next button is
grayed out until you click the radio button to Accept the terms and
conditions. When you do that, the button is activated; click Next.

The window shown in Figure 4-20 is displayed. Accept the selection,

or browse to select the directory on the workstation where you want
to install the software, and click Next.

[Lh Setup - Coherent Connection lEl_“
Select Destination Location
‘Where should Coherent Connection be Installedy

| Satup will install Coherent Connection into the fallowing folder.

To continue, click Next. If you would like to select a different folder, click Drowse,

ram Files (%856} Coharent\Coharant Connection 4 I BLowse... .

Al leasd 131.9 MB of free disk space iS requined.

Copyright () 2010-2017 Coherent, Inc.
e, cohiery i

| <Back | Hetr | Canced

Figure 4-20. Select Directory to Install Software
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10. You can create an icon for the software either on your desktop or for
a Quick Launch (or both). As shown in Figure 4-21, click the appro-
priate check box, and then click Next.

[Lh Setup - Coherent Connection

Sebect Additional 1asks
‘which additional tasks should be performed?

Select the additonal tasks you would like Setup to perform while installing Coherant
Caonmection, then click Hexd.

Addtional icons:
| Create a desktop loon

| Create a Quick Launch icon

Copyright {C) 2010-2017 Coherent, Inc.
wewned Coberenk. oorm < Back | Dt = ] | Cancel |

Figure 4-21. Set Desktop or Quick Launch Icon

11. The set-up utility is now ready to begin installing Coherent
Connection 4 software on your workstation. Review the location and
icons, as shown in the example in Figure 4-22, and then click Next.

[Lh Setup - Coherent Connection El_ﬁ

Ready to Install
Setup is now ready to begin installing Coherent Connection on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any sethings.

Destination location;

C:\Program Files [x86 )\ Coherent\Coherent Connesdlion 4
Addditional tasks:

Additional icons:

Create a deskiop icon
Create a Quick Launch ioon

o ]

Copyright () 2010-2017 Cahwerent, Inc.
seavews cherend. com <Back | Install | | Canc |

Figure 4-22. Review Set-Up before Installation Begins

A progress bar is displayed, as shown in Figure 4-23.

12. During the installation process, some files are extracted, as shown in
the example in Figure 4-24.
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i Setup - Coherent Connection lﬂ_ﬁ

Installing

Fease wait while Setup installs Coherent Connection on your computer,

Extracting files...
a4 GAppDatatlocal Temphjs-SFPILImp \HDP4 51 - KR 858 7 28 - kA6 - w64 - AlDS-FHLL o |

Copyright (C) 20010-2017 Coherent, Inc.
wveey coherent. com Cancel

Figure 4-23. Progress of Installation

Extracting files ﬁ

Preparing: E:\9e49446cd23a64cbd445bab6297d4841030\SetupResources.dll

Cancel

13. Afterall files are extracted, click Finish. The screen shown in Figure 4-

25

Figure 4-24. Extracting Files

closes and the software is ready to be launched.

I(.'op'ﬂ'rght (::.‘] J010-2017 Coherent, Inc.

i1 Setup - Coherent Connection |||=| [ S

Completing the Coherent
Connection Setup Wizard

Saebup has finished insdalling Coberent Conmection on your
computer. The application may be launched by selecting the
installed icons,

Click Fintsh to east Setup.

d
Figure 4-25. Finish the Software Installation

The software and USB driver are now installed.
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If you selected a short-cut (icon) to be set up during installation, that is
now displayed on the desktop of your workstation and/or in the Quick
Launch menu, as shown in Figure 4-26:

Figure 4-26. Desktop Icon for Coherent Connection Software

To access complete operating instructions, open the Coherent Connection
software and click Help.

° Click on the icon for the Main menu to display the options in the drop-
down menu.

. Click the Help icon to display the embedded Help file.
The Help menu option is shown in Figure 4-27.

Click here

ﬁ Edit Preferences
Edit Exclusion List

a Manage Network Devices

...and then ~ _
click here @ -

'fofl About

Figure 4-27. Coherent Connection HELP Menu Option

For additional information, go to the Coherent website

https://www.coherent.com/lasers/cw-solid-state/obis-lg-xt

View product information and related materials, including Software files,
as shown in the example web page in Figure 4-28:
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DMONOMONO,

Related Materials

X &)

Videos Documents Software

. . I Laser vs. LED: Spatial .
OBIS 1-Minute Quick Start Brightness w OBIS MetaMorph Driver
Overview of Modulation b Laser vs, LED: Spectral .
Modes Brightness w Coherent Connection Help
Demo: Continuous Wave Laser vs. LED: Cost and W OBIS Connection Setup
{CW) Modulation Mode Support v.2.1.15
Demo: Analog Modulation W Coherent Connection
Mode Setup v.3.0.0.8
Demao: Digital Modulation [l OBIS LabView Examples

Figure 4-28. Related Product Materials on Coherent Website
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5 Controls, Indicators and
Features

5.1 Laser Head

S A

y
ﬁ
©
N
2%
030
o320
020
0%0
020
020
8e°
@/
@

@,
e

v

[l
:

©

Front Back

1. Emission Indicator (yellow when ready for emis- 5. Fan (<1 A@ 24 V)
sion)

2. Output Beam 6. Mini-B5 USB
3. Shutter Control (shown closed) 7.Status Indicators
4. Head Control Connector a. Interlock OK (yellow)

b. Laser On (green)
c. System Fault (red)

Figure 5-1. OBIS LG Indicators and Connections
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6.1

6.2

Operation

Operation

Operation

Once installation is complete, the laser is ready for operation. The laser
does not include any manual control (other than the safety shutter). All
commands are given through the computer interface.

The Coherent GUI provides advanced troubleshooting in addition to con-
trol of laser parameters and providing status updates. It is recommended
when operating a single laser.

Coherent Connection provides another easy-to-use interface between a
Coherent OBIS Laser and a PC. Coherent Connection software lets a
user set modes, change laser output power, and get laser status and infor-
mation in its graphical user interface (GUI). The Coherent Connection
software is recommended when operating multiple lasers.

Refer to “Host Interface” for a full description of the computer interface us-
ing a terminal program or a custom-developed program.

NOTIC

Do not change or connect cables to the laser head while the laser or
power cable is active.

USB and RS-232 Remote Monitor

The communication protocol is the same for the USB and RS-232 connec-
tion. See Table 6-1 and Table 6-2 below for the RS-232 communication
settings and factory default settings. The RS-232 and USB connections in
the HD26 connector can be used simultaneously, but the two USB con-
nectors (mini-B and the pins in the HD 26 connector) cannot be used si-
multaneously. Commands are executed in the order they are received,
with no priority given for any connection. In addition to the OBIS command
set, the OBIS LG is backwards-compatible with the HOPS command set
(as listed in Table 7-3 (p. 68)).
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6.3

Table 6-1. RS-232 Communication Settings

Baud 115200
Data Bits 8
Parity None
Stop Bits 1

Flow None
Control

Table 6-2. Factory Default Settings

Description Setting
Command prompt OFF
Command handshake ON
Laser emission auto start OFF
CDRH delay ON

Output power level

Nominal power

Minimum power output limit

0 watts

Virtual keyswitch start-up state

OFF

Maximum power output limit

110% nominal power

Operating mode

CW constant power
(CWP)

Coherent/0BIS GUI Overview

One option for an interface between a Coherent OBIS Laser and a PC is

the advanced Coherent GUI.

The Coherent GUI provides advanced troubleshooting in addition to con-
trol of laser parameters and providing status updates. It is recommended

when operating a single laser.

The Coherent GUI for the OBIS LG laser has five menu tabs. Refer to

Figure 6-1 for descriptions of the various tabs.
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e iSumIPro:mll'l n-ohi_ L
Connection to Lases
Connected o DBIS LG 355nm 15miw/ [jq'n-
S/M UT100092 on COM43
System Faults
0 SYSTEM OK
Fey-switch
O Keyon O o
Laser Output
Cumrert = 151 A Set Power [miw) 0.00 =
Poveer Lirnat [miw/] 800
Read Power 0 . 0 mW

T

ol EIIRE i)

1. Main Tab - Contains the command panels for primary 4. Tools Tab - Provides various tools for managing laser

operation of the laser system. firmware and selecting time zone..
2. Servos Tab - Information about the temperature servos 5. About Tab - Provides Coherent GUI information, access
baseplate temperatures. to the Coherent web page, and other features

3. Prompt Tab - A COMMAND Prompt window that
enables the user to query and send commands.

Figure 6-1. GUI Menu Tabs
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6.4 Individual Menu Tabs Explained
The following subsections contain descriptions of each menu tab in the
Coherent GUI.

6.4.1 Main Menu Tab

The Coherent GUI Main menu tab provides an overview of laser status
and includes panels for primary operation of the laser system. For details,
see Figure 6-2, below.

& oprsGu o3| =

®—>.Hb;ﬂ ;Sawi]ﬁmpljhd; |15hcn.i|

Connection lo Lass

Connected to DBIS LG 355nm 15mw [ |
S/M UT100052 on COMA3 [

System Faulls

<:) .[:j SYSTEM OK

Keg-pwlich

@—»O Key On |(!) o I
Lager Outpud
Currert = 1.51 4 Sl Powet (] 0.00
Powwes Limil [rmhv] 200
resdrove (0. 0mMW
[ . | o | [ op | (e | [ e |
) )| =] ¢ E B (@)
1. Main - Name of tab under discussion. 3.System Faults Panel - Lists any active faults

2. Connection to Laser Panel - Displays the or warnings and provides the option to clear
communication status between control faults that have been addressed.

computer and laser, the active communication 4. Keyswitch Panel - Displays the keyswitch
port, and setting options through the status.

CONNECTION button.

Figure 6-2. Main Menu Tab
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Operation

GUI Connection Panel

The Connection to Laser panel on the Main tab allows the user to select a
connection method between the laser and the control PC. By clicking the
CONNECTION button in the panel, a Connection Options screen pops up
as shown in Figure 6-3, below.

L

il

€ Connection Options o [ B[]
@ RS5232
[] Search all ports
| COM4 - Coherent HOPS Device v
) Ethemel

Address |1065.73.105

Diflre Mode
I
| D Product Senalll DataR... Ealli{!
| —
[ <] m b
Logfile Default

USB - Found "C18 532nm 18W"
| Power Meter Only

Figure 6-3. Connection Options Screen

There are three available connection options that can be set up from the
Connection Options screen: RS-232, Ethernet, and USB. Make sure prop-
er cable connection is established before making selection in the Connec-
tion Options screen and clicking the OK button. The connection process
may take a few minutes.

This panel also provides options to connect the GUI to a simulator or to
Offline mode, in which no connection to a real laser is required. The GUI
can also be connected to a power meter only.
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6.4.3

Servos Menu Tab

The Servos menu tab displays temperatures inside the laser head (shown
in Figure 6-4 foreground, below). The set temperature for the Baseplate
and SHG can be adjusted.

The chart buttons open new windows to display system parameters in real
time. These screens are highly configurable using the buttons on the
screens. Configurable features include the graph scale; hiding old data;
exporting the graph; showing or hiding the statistics panel; showing older
data, more recent data, or the latest data; and zoom out. Using the drop-
down menu, the chart can be set to examine a myriad of data captured by
the data logger. See Figure 6-4, below.

& oets sl =N N =

Man | Servor | Frompt | Toch | About
Heatzink, Temparshue

Temp 18:88°C

Rezonalon Temperatue Seiva
Temp 2247°C Diwee 0
Set

SHG Tempesastine Serva
O Temp 5860°C Drive 168

Set i bl

THG Tempesalune Serve
Temp 5451°C Diee 1B4

Sel 54,51 AH

BRF Tenpersbuns Semvo
Tep 5077°C Owee 172

Set A

Ayl HEANEEE - il EoN

1. Configurable Temperature Servo Data Chart (launched from Graph icon)

Figure 6-4. Servos Menu Tab
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6.4.4 Prompt Menu Tab

The Prompt menu tab provides a command line for entering commands
into the system. See Figure 6-5, below.

@ osiseur B8 EoR X5

0BIS-355> vres ZZ.487
OBIS-355> Tcrescmd 25.000
OBIS-355>

ot ()= B &)

Figure 6-5. Prompt Menu Tab

53



OBIS LG Operator’s Manual

6.4.5 Tools Menu Tab

The Tools menu tab provides access to a variety of tools to maintain and
manage the OBIS LG laser system. Note that some buttons may require a

higher access level, and are grayed out if that access is not allowed. See
Figure 6-6, below.

'@ omseur == Eon <

| Main | Servos | Prompt| Tooks | About |
E New GUI Window [

, WWrike Fom l

i

B BEE

Figure 6-6. Tools Menu Tab
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Operation
About Menu Tab

The About menu tab shows the version and build date of the Coherent
GUL. It also provides links to OBIS LG and Laser web pages, the GUI and

Laser Operator's manuals, and direct email access to the GUI developer.
See Figure 6-7, below.

@ OBIS GUI [ B ]

[Main [ Setvos | Prompt | Tools | About |

OBIS GUI

Release 7.40 Build 501
Built on 5/26/2023 B
Branch originftrac/gui/645

Copyright © 2006-2023 Coherent, Inc. All rights reserved.

P
Le Visit OBIS webpage

3_1 Email the GUI Team

) Laser Operator's Manual
(?)

C&HERENT

xR E

Figure 6-7. About Menu Tab
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6.5 GUI Configuration

To change general settings of the Coherent GUI, click on the Adjust Set-
tings icon at the bottom of the Main menu tab. See Figure 6-8, below.

@@@ @@@ ©

Main || Servos Hm[”&m]m\] \

e Coljerent %UI Setti ¥

Login |Luggng|TehelﬁetwlFowetHeletlDHEFangFieleg [upumfupda:e

Cunently logged in as Customer
Password | I Login ] [ Logout
("] Requite a password to open GUI Change

Lok [ Concel |

Key-switch
© keyon O o
1. Login Tab (shown above) 6. Log File Tab
2. Logging Tab 7. Blog Tab
3. Telnet Server Tab 8. Options Tab
4. Power Meter Tab 9. Update Tab

5. DHCP Tab

Figure 6-8. GUI Settings
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6.5.1 Logging

The Logging menu tab allows you to set the data polling frequency period
and the Database period as well as select which data parameters to log.
1.  Select the Adjust Settings icon at the bottom of the GUI screen.

2.  Select the Logging menu tab on the Coherent GUI Settings screen.

To limit the amount of data stored in the data logger, check the “Trim
old data” check box and set the time duration limits accordingly.

4. To save datalogger storage space, check the “Do not log duplicate
data” check box as shown in Figure 6-9.

@ ogis sl o @)=

Main | Servas | Prompt | Tools | About |
" @ Coherent GUI Settings o o=

| Login | Logging | Telnet Server | Power Meter | DHCP | Log Fie | Blog | Options | Update|
[¥7] Do not log duplicate data

Share data with Cohetent [¥] Trim old data @
Period [Secs) 1 = Feep for (Days) (30 =
Database Penod 0 =

[Humm] 1 Edit Param ]

Do not log these params Log these patams
Patam Descapt * :]< 7 Param Descripth *
ral-TEMP-ACT-TRFG?  Achuatn NN Haadlds ~
< | i { r @ € Lt | ¢

| oK Cancel

Key-swilch
o Key On 0 Ot

1. Trim old data 2. Do not log duplicate data

Figure 6-9. Logging Menu Tab
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6.5.2

Set the data polling frequency by entering a value (m) in the Period
(Secs) box. This sets the time period in seconds at which the GUI
reads and displays laser parameters. The default value of mis 5; if m
is set to zero, the GUI will read the data at the maximum rate.

Set the data storing frequency by entering a value in seconds in the
Database Period box. This sets the time period in seconds at which
the datalogger saves the laser parameters. The default value on the
Database Period is 30; if it is set to zero, the GUI will save the data at
the maximum rate.

4 The “Period” controls how often data is read from the laser, and
the “Database Period” controls how often the data is written into
the GUI's database. Therefore if Period = 1 and Database
Period = 10 then the GUI will read data once per second, and it
will write data to the database once every 10 seconds.

° Low set values of Period and Database Period may drastically
increase the demand for storage space and slow down the
speed of data display; high set values may risk skipping data
information for brief or intermittent events.

Power Meter

The following instructions for establishing communication with the
LabMaster 200 power meter are specific to the LabMaster 200.
However, the method used to establish communication for other
types of power meters is similar to this method.

Connect the LabMaster 200 power meter as follows:

1.

o bk 0D

Connect an RS-232 cable between the power meter and the
computer.

Make sure the power meter is ON.
Click on the Adjust Settings icon at the bottom of the GUI screen.
Click on the Power Meter menu tab.

Make sure the “Use External Power Meter” check box is checked as
shown in Figure 6-10, below.

From the COM port dropdown menu, choose the COM port corre-
sponding to the port you connected to the power meter. See Figure 6-
10.

From the Type dropdown menu, choose the power meter type corre-
sponding to the power meter you are using. See Figure 6-11
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1. Use External Power Meter check box 2. COM Port Dropdown menu

Figure 6-10. Power Meter Settings
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1. Type Dropdown Menu 3. Terminator Dropdown Menu

2. Channel Dropdown Menu
Figure 6-11. Additional GUI Settings for the Power Meter

8. From the Channel dropdown menu, choose the channel corre-
sponding to the power meter channel you are using: A or B.

9.  From the Terminator dropdown menu, choose the terminator setting
that matches the setting on the power meter console.
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6.5.3

10. Determine if communication with the power meter has been estab-

lished by clicking on the Test Connection button.

Log File

The OBIS LG stores data that may be retrieved to evaluate performance
or assist in diagnosing a potential problem. Log files can be sent to Coher-
ent product support for diagnostic help. To save the log file, proceed as
follows:

1.

I e

Connect to the GUI using a USB or Ethernet connection. Do not use
RS-232.

Click on the Adjust settings icon at the bottom of the GUI screen.
Click on the Log File tab as shown in Figure 6-12.

Select the active system from the list.

Click the Download Data button.

The Data Download window will open (see Figure 6-12 on page 61).
Click the Start Download button. It may take several minutes to down-
load the file depending on the size. It is preferable to download both
the datalog and SDF file, but to reduce the file size the “Include SDF
file” button can be de-selected as the datalog is the most important. A
message announcing “Done!” will display when the file is finished
downloading.

Once the file is finished downloading there are three methods to save
the Datalog file - save to a folder, attach to an email, or upload to the
Coherent Cloud. Click on the chosen method.

To save the Datalog file to a folder, click on the “Save to folder” button,
and the Save As window opens. The file name will be populated auto-
matically. Then choose the location the file is to be saved and click on
the “Save” button. The folder window will open, and can be closed.

To send the Datalog file directly to the Coherent Cloud, you must be
connected to the internet as well as the laser. Click the “Upload to
Coherent” button. A window will open to ask if you wish to include
comments.

a.) Click Yes, and the Blog Post window will open that will allow for
any additional information, symptoms, or data to be typed in or
attached as additional files.

b.) Click the Post button when finished. Be patient, the file will take
some time to post depending on how large the file is. A dialog
box with a link to the Datalog file opens.

c.) Click the Email URL button. A message window from your email
client will open in the background. Click the message title bar to
bring it to the front.
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Figure 6-12. Downloading Datalog File

d.) Send this email to product.support@coherent.com.

6.6 Coherent Connection Software

Coherent Connection provides another easy-to-use interface between a
Coherent OBIS Laser and a PC.

Coherent Connection software lets a user set modes, change laser output
power, and get laser status and information in its graphical user interface
(GUI). The Coherent Connection software is recommended when operat-
ing multiple lasers.
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6.6.1

Coherent Connection software supports the following laser products:
OBIS LX, OBIS LS, OBIS CORE LS, OBIS LG, OBIS CellX, StingRay,
Sapphire, and BioRay.

Through this software, you can control laser power or other parameters di-
rectly through a USB or RS-232 connection. USB and RS-232 use the
same syntax, commands, and queries.

The USB cable is included in the OBIS Laser System. The RS-232 inter-
face can only be accessed through the 26-pin interface. There is no sepa-
rate connector for RS-232. For information about the RS-232 pin-outs, see
Table 4-1 (p. 32).

Using the OBIS USB driver allows communication with the OBIS using a
terminal program or a custom-developed program. The driver creates a
virtual OBIS COM device in the host computer that gives access to its
controls.

System Requirements

It is recommended that you use the most current and robust systems pos-
sible. Support for the OBIS laser system is provided on the following oper-
ating systems:

° Windows® XP (with Service Pack 3)
NOTE: Functions are supported for backwards compatibility, with no
automatic checks for software updates.

. Windows v7 (32- and 64-bit)
° Windows v8 (32- and 64-bit)

d Windows v10 (32- and 64-bit)

In addition, the workstation must meet the following minimum require-
ments:

° 512 MB of RAM
d Microsoft .NET Framework 4.0 or higher. If no version (or an older
version) is found on the workstation, then the installation program

installs a version of Microsoft .NET Framework.

° USB or RS-232 port
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Overview of the Main Tabs

Operation

The following illustrations present each of the tabs in the Coherent Con-
nection Software.

Figure 6-13 shows the Operating Power tab. On this page of the software,
you can set power levels.

Expand or collapse
individual device details

Decrease power leve| —§—sssbmsiin 0 7o £

by 1 mW

Click left of slider to —
decrease power by 10%

Edit power level
as text

RN ———

Increase power level
by 1 mW

—— Click right of slider to
increase power by 10%

Preset buttons: one-click
change to 10, 50, or 100%

(press and hold to make current power setting
the new preset for that particular button)

Drag slider to indicate
or adjust power level

Figure 6-13. Coherent Connection - Operating Power Tab

Figure 6-14 shows the Advanced tab. On this page of the software, you
can select the Operating mode, enable or disable the CDRH delay, Auto
Start, Blanking, as well as reset the laser or factory calibration settings,

Select operating
mode for this laser

Select CDRH delay
for this laser

.

Select Auto Start for —
this laser, if applicable

ity booe

\ gy o e
ey S-pcond CDR cwiny bk atirteg wreamoes
—

TITETER S e R 19 B B B L ORE AT BT LS O

/

g Frsae | . asi oo [Cmlads  Comemards | Hamc

Enable/disable blanking —”]

Reset this laser
(for example, to recover
from a fault)

~— Replace any Field
Recalibration settings
with the original factory
recalibration settings.

for this laser, if
applicable

Figure 6-14. Coherent Connection - Advanced Tab
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Figure 6-15 shows the Details tab. On this page of the software, you can
view the model, serial number, and other information specific to the laser.

OBIS LG 355NM 15MW emy — -
Information on this tab is specific —
I OBIS LG 355nm s dprmmn  UX-0.5.3 [y Tea— BT
to the currently-selected laser.

R i UX5193 S T LG [Ty — w2

i B 355nm T 1255236AA s Cyols Ceew  &T
B Posse 950 MW Mansclusiow Duis 20140211 Py s “ero MiT
Furtur il Frmse 15.0mw i [ 20140211 [ ) Mo
Lo g F s H-ﬂ#EM R

— -

Figure 6-15. Coherent Connection - Details Tab

Figure 6-16 shows the Commands tab. You can view commands and re-
sponses, or enter commands to control the laser.

Commands and responses
sent to and received from _\
the laser appear in
this window

OBIS LG 355NM 15MW 1o - 6 s

Enter manual
commands here

Cpmateg Fome  dverved Dotain [T | B

Figure 6-16. Coherent Connection - Commands Tab

To access complete operating instructions, open the Coherent Connection
software and click Help.

° Click on the icon for the Main menu to display the options in the drop-
down menu.

° Click the Help icon to display the embedded Help file.
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The Help menu option is shown in Figure 6-17.

Click here

...and then —~

click here

ﬁ Edit Preferences
Edit Exclusion List

o Manage Network Devices

g. Help

I.-" -
I | About

k.

Figure 6-17. Coherent Connection HELP Menu Option

For additional information, go to the Coherent website
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1.1

Host Interface

NOTIC

When a nonvolatile command is sent to the OBIS LG, the parameter for
the command is stored in internal nonvolatile memory. The lifetime
total number of nonvolatile commands that can be sent to the OBIS
LG is >1 million. OBIS commands are nonvolatile except where noted.
Compatibility commands are volatile except where noted. All queries
are nonvolatile.

USB and RS-232 Remote Monitor

The communication protocol is the same for the USB and RS-232 connec-
tion. See Table 7-1 and Table 7-2 below for the RS-232 communication
settings and factory default settings. The RS-232 and USB connections in
the HD26 connector can be used simultaneously, but the two USB con-
nectors (mini-B and the pins in the HD 26 connector) cannot be used si-
multaneously. Commands are executed in the order they are received,
with no priority given for any connection. In addition to the OBIS command
set, the OBIS LG is backwards-compatible with the HOPS command set
(as listed in Table 7-3 (p. 68)).

Table 7-1. RS-232 Communication Settings

Baud 115200
Data Bits 8
Parity None
Stop Bits 1

Flow None
Control

67



OBIS LG Operator’s Manual

Table 7-2. Factory Default Settings

Description Setting
Command prompt OFF
Command handshake ON
Laser emission auto start OFF
CDRH delay ON

Output power level

Nominal power

Minimum power output limit

0 watts

Virtual keyswitch start-up state

OFF

Maximum power output limit

110% nominal power

Operating mode

CW constant power
(CWP)

1.2 Quick Reference
The following table gives a brief description of all host commands and
queries. For detailed information about a specific command or query, go to
the page referenced in the right-hand column.
Compatibility commands are included to match the command sets of other
HOPS products.
Table 7-3. Host Command Quick Reference (Sheet 1 of 5)
Compatibility o Pg.
Command Command Description No.
IEEE-488.2
*IDN? Gets laser identification string 77
*RST Initiates warm boot 77
*TST? Runs self-test, if implemented 77
Session Control
SYSTem:COMMunicate:HANDshaking Turns handshaking on or off 78
SYSTem:COMMunicate:HAND- Gets handshaking setting 78
shaking?
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Table 7-3. Host Command Quick Reference (Sheet 2 of 5)

Command Cgr:rz;:'t‘ial)ri‘::lty Description :g
SYSTem:COMMunicate:PROMpt Turns communication prompt on 78
or off
SYSTem:COMMunicate:PROMpt? Gets prompt setting 78
SYSTem:AKEY Turns automatic key on or off 90
SYSTem:AKEY? Gets automatic key setting 90
SYSTem:AUTostart Turns auto-start on or off 78
SYSTem:AUTostart? Gets auto-start setting 78
SYSTem:STATus? Gets system status 79
SYSTem:FAULt? Gets system faults 80
SYSTem:INDicator:LASer Turns the laser head LEDs on or 83
off.
SYSTem:INDicator:LASer? Gets the laser head LEDs setting. | 83
SYSTem:ERRor:COUNt? Gets the number of error records 83
in the error queue
SYSTem:ERRor:NEXT? Gets the next error record in the 84
error queue
SYSTem:ERRor:CLEar Clears all error records in the 84
error queue
OBIS LG Common Commands/Queries
System Information
SYSTem:INFormation:MODel? Gets the model name 84
SYSTem:INFormation:MDATe? Gets the manufacture date 85
SYSTem:INFormation:CDATe? Gets the calibration date 85
SYSTem:INFormation:SNUMber? ?HID Gets the laser serial number 85
SYSTem:INFormation:PNUMber? Gets the laser part number 85
SYSTem:INFormation:FVERsion? ra% Gets the firmware version 85
SYSTem:INFormation:PVERsion? Gets the OBIS protocol version 86
SYSTem:INFormation:WAVelength? ?WAVE- Gets the nominal wavelength 86
LENGTH
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Table 7-3. Host Command Quick Reference (Sheet 3 of 5)

Litude?

Compatibility o Pg.
Command Command Description No.
SYSTem:INFormation:POWer? Gets the power rating 86
SYSTem:INFormation:TYPe? ?HTYPE Gets the device type 86
SOURce:POWer:NOMinal? Gets the nominal output power 86
SOURce:POWer:LIMit:LOW? Gets the minimum output power 86
SOURce:POWer:LIMit:HIGH? ?PLIM Gets the maximum output power 87
SYSTem:INFormation:USER Sets user-defined information in 87
memory
SYSTem:INFormation:USER? Gets user-defined information 87
System State
SYSTem:CYCLes? Gets number of electronics on/off 87
power cycles
SYSTem:HOURs? ?EEH Gets total hours that electronics 87
has been powered on
SYSTem:DIODe:HOURs? ?HH Gets total hours that laser diode 88
has operated
SOURce:POWer:LEVel? 7P Gets measured output power 88
from internal power sensor
SOURCce:CURRent:LEVel? ?C Gets measured current. 88
SOURce: TEMPerature:BASeplate? ?TBASE Gets base plate temperature 88
Operational
SOURce:AM:INTernal CMODECMD= | Sets the operating mode to 89
internal constant power or
constant current.
SOURce:AM:SOURce? Gets the operating mode 89
SOURce:POWer:LEVel:IMMe- PCMD= Sets the power setpoint. This 89
diate:AMPLitude command is volatile in OBIS LG.
SOURce:POWer:LEVel:MEMory:AMP | PMEM= Sets the start-up power setpoint. 89
Litude
SOURce:POWer:LEVel:MEMory:AMP | ?PMEM Gets the start-up power level. 89
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Table 7-3. Host Command Quick Reference (Sheet 4 of 5)

Compatibility o Pg.
Command Command Description No.
SOURce:AM:STATe KSWCMD= Turns the laser ON or OFF. This 90
command is not nonvolatile in
OBIS LG.
SOURce:AM:STATe? ?KSWCMD Gets the laser on/off state 90
SYSTem:CDRH Enables or disables the CDRH 90
laser emission delay
SYSTem:CDRH? Gets CDRH laser emission delay 90
setting
HOPS-Specific Commands/Queries
?HFF Gets the head 32-bit fault non- 95
latched register
?HFL Gets the head 32-bit latched 96
register
SOURce: TEMPerature:BRF? ?TBRF Gets the BRF measured 95
temperature
SOURce: TEMPerature:SHG? ?TSHG Gets the SHG measured 96
temperature
SOURce: TEMPerature:THG? ?TTHG Gets the THG measured 96
temperature (UV models only)
SOURce: TEMPerature:RESonator? ?TRES Gets the resonator measured 91
temperature
SOURce: TEMPera- ?TBRFCMD Gets the BRF setpoint tempera- 91
ture:BRF:SERVo0:SETPoint? ture
SOURce: TEMPera- ?TSHGCMD Gets the SHG setpoint tempera- 96
ture:SHG:SERVo0:SETPoint? ture
SOURce: TEMPera- ?TTHGCMD Gets the THG setpoint tempera- 97
ture:THG:SERVo0:SETPoint? ture (UV models)
SOURce: TEMPerature:RESo- ?TRESCMD Gets the resonator setpoint 96
nator:SERVo:SETPoint? temperature
SOURce: TEMPera- ?BRFD Gets the BRF heater output 97
ture:BRF:DRIVer:OUTPut?
SOURce: TEMPera- ?SHGD Gets the SHG heater output 97

ture:SHG:DRIVer:OUTPut?
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Table 7-3. Host Command Quick Reference (Sheet 5 of 5)

Compatibility o Pg.
Command Command Description No.
SOURce: TEMPera- ?THGD Gets the THG heater output 97
ture:THG:DRIVer:OUTPut?
SOURce: TEMPerature:RESo- ?RESD Gets the resonator TEC driver 97
nator:DRIVer:OUTPut? output
HOPS Compatibility Commands/ Queries
SOURCE:CURRent:PROTec- ?CLIM Gets the current limit 97
tion:LEVel?
?CMODECMD Gets whether the system is 98
commanded to current mode or
power mode
?CMODE Gets whether the system is in 94
current mode or power mode
?FF Gets the fault code (compatibility 98
format)
?INT Gets the interlock state 98
?7KSW Gets the composite key state 98
1.3 Message Considerations

73.1

SCPI (Standard Command for Programmable Instruments) message
round trip handshaking is implemented on every message sent by the la-
ser head firmware; however, the handshaking may be disabled using a
SCPI command. Change of the setting will be saved in non-volatile memo-

ry.

Message Completion Handshake

This handshake serves several purposes:

1. It provides an indication to the host/controller that the message was
received

2. It provides a synchronization mechanism to the host/controller so it
will know when a message has been processed to completion so a
new message may be sent

72




7.3.2

3. It provides the host/controller with an indication of any errors that may
have occurred.

The handshake is a short message string that is sent as the last action
performed when handling a received message. The handshake string rep-
resents either an OK response or an error response if a received message
raises an error condition.

Note that quotation marks as depicted here are never included in the
handshake string.

The OK response is formatted as “OK\ r\n”.

Error responses are formatted as “ERR<n>\r\n” where <n> represents
the error code number. Negative numbers are permitted in the error string.

When handshaking is enabled, OBIS LG devices transmit one of the fol-
lowing handshake reply strings in response to each received command or

query:
. Valid commands with valid data parameters reply with “OK\ r\n”

° Valid queries with any optional valid data reply as explicitly defined
elsewhere in this section, followed by “OK\r\n”. For example, if
querying the model name string, the laser will transmit the model
name string followed by “\ r\n” and “OK\ r\n” string.

° Commands or queries which result in an error reply with
“ERR<n>\r\n”

° Unrecognized or unsupported commands or queries reply with “ERR-
100\r\n”

. Valid compatibility commands with valid data parameters will reply
with “<new value>\r\n”

Note that the message completion handshake is not transmitted in re-
sponse to a command that has been broadcast to all devices.

Handshaking for compatibility commands do not transmit “Ok\ r\n”, but
instead transmit the new value.

Message Terminators

Messages between the OBIS LG and the host computer or controller are
comprised entirely of ASCII string characters; no binary messages are
supported. All message strings passing through the host interface are ter-
minated to signal the end of a message string. The maximum message
length supported is 255 bytes, which includes all terminating characters.
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7.3.2.1

7.3.2.2

7.3.2.3

733

Messages Sent to the Laser

Messages received by the laser must be terminated by a carriage return
(decimal 13). A line feed (decimal 10) following the carriage return is ig-
nored so messages may be terminated with a carriage return and line
feed pair. A command or query is considered incomplete without proper
termination.

Messages Sent by the Laser

All messages sent by the laser are terminated by a carriage return (deci-
mal 13) and line feed (decimal 10) pair. The maximum length of any mes-
sage sent by the laser is limited to 255 bytes, including all terminating
characters.

Error Record Reporting

If handshaking is disabled, errors that are generated in response to host
commands or queries are stored in an error queue. Up to twenty errors
can be queued. In the case of overflow, the last error in the queue is an in-
dication of error overflow.

Error strings follow the SCPI Standard for error record definition:
<error code>,<quoted error string><CR><LF>

The host queries for errors in two steps.

1.  First, the host queries for the number of error records available (N).
2. Secondly, the host queries N times for the error records.

Errors are queued up to a maximum of 20. In case of error overflow, the
last error in the error queue is an indication of error overflow.

Message Syntax

Syntax specified by the SCPI and IEEE 488.2 Standards is followed un-
less otherwise specified. Refer to the SCPI and IEEE 488.2 Standards for
more information.

Notably, the base-10 numeric data format specification is used heavily in
this document and covered in the IEEE 488.2 Standard. Unless otherwise
specified, numeric data items referred to as NRf (IEEE flexible numeric
representation) are interchangeable and may be represented in any of
these formats:
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° integer values
. non-scientific notation floating point values

° scientific notation floating point values (uppercase or lowercase E)

For example, the following data values are functionally equivalent:

° 31256

* 31256.0
* 3.1256E4
° 31.256E3

* +3.1256E+4.

Unless otherwise specified, non-numeric data items (typically referred to
as strings) are not quoted.

Devices interpret hexadecimal data using the following rules:
° Uppercase and lowercase are accepted (“FE” is the same as “fe”)

° Leading zeroes are not required, but accepted (“OA” is the same as
“A!l)

° The data string may optionally be preceded by a “Ox” or “0X” C hexa-
decimal notation idiom (0xD2C4 is the same as D2C4)

° Following the optional “Ox” prefix, the acceptable characters are from
thelist:0,1,2,3,4,5,6,7,8,9,a,b,c,d,e,f,A,B,C,D,E,and F

Enumerated values must match exactly, using the long form/short form
comparison rules defined under the SCPI Standard.

Dates use the YYYYMMDD format.

Command Prompt

The OBIS LG can be configured to transmit a command prompt to support
interactive operation by a user typing commands into a terminal program.
The prompt consists of a '>' character followed by a space character. If the
command or query has a response, then the prompt is transmitted after
the response. If the command or query has no response, then the prompt
is transmitted after the command or query completes.
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1.4

Commands and Queries

The OBIS control and query command set confirms to the SCPI and IEEE
488.2 standards. In short, a SCPI control command consists of a header
built with keyword(s) plus one or more optional parameters. The header
and the parameter(s) are separated by a space. A query command is
formed by directly appending a question mark to the end of the header.
For more detailed information on SCPI commands and syntax, refer to the
SCPI standard documentation.

The following is a brief description of the notation conventions for the
OBIS commands:

d Parameter(s) following a control command is required.

. Item(s) within the angle brackets following a control or query
command is required.

° Item(s) within the curly brackets following a control or query command
is optional.

. Acceptable parameters or items required for a control or query
command are separated by the OR symbol "|".

° The upper and lower bounds of the range for a parameter or item are
given in parentheses.

Table 7-4. Supported Commands by Laser Type

Command Set OBIS LG (HOPS)
SCPI Common Command Set X
OBIS Common Command Set X

OBIS LX Extension Command Set

OBIS LS Extension Command Set

OBIS LG Extension Command X
Set

HOPS Compatibility Command X
Set
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74.1

74.1.1

7.4.1.1.1

7.4.1.1.2

7.4.1.1.3

Mandatory Commands and Queries

IEEE-488.2 Mandated Commands/Queries

The SCPI Standard specifies a mandatory set of IEEE-488.2 common
commands. All of these commands and queries start with an asterisk. Re-
fer to the IEEE-488.2 specification for more detailed information concern-
ing these commands.

Identification Query

Returns the laser head identification string which is a space-dash-space
delimited list consisting of the manufacturer, model, firmware version and
firmware date. The first item is always "Coherent, Inc". The second item is
the model name which varies based on the laser head. The third field is
the firmware version with the format "UX-< major>.<minor>.<revi-
sion>.<build>". The fourth field is the firmware date in the YYYYMMDD
format.

Query: *IDN?

Response: Coherent, Inc - OBIS LG 355nm 15mW - UX-0.0.0.0 -
20130101

Reset Command

Executes a warm boot to reset the laser and return it to a known state.The
communication handshake, if enabled, is transmitted before executing the
reset. This command may be used to clear a fault condition.

Command: *RST

Self-test Query

Runs a self-test procedure, if implemented. Any detected faults are set in
the 32-bit self-test fault code result. A result of 0x00000000 indicates no
fault conditions, and a result of OXFFFFFFFF indicates a self-test is not
implemented.

Query: *TST?

Response: <self-test fault code>
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7.4.1.2

7.4.1.3

7.4.13.1

7.4.1.3.2

7.4.1.3.3

0BIS Mandatory Commands/Queries

The OBIS Mandatory Command set is implemented by all OBIS compati-
ble devices.

Session Control Commands

Handshaking

Enables/disables handshaking

Nonvolatile: Yes

Factory default: ON

Command: SYSTem:COMMunicate:HANDshaking ON|OFF
Query: SYSTem:COMMunicate:HANDshaking?

Response: ON|OFF

Command Prompt

Enables/disables command prompt

Nonvolatile: Yes

Factory default: OFF

Command: SYSTem:COMMunicate:PROMpt ON|OFF
Query: SYSTem:COMMunicate:PROMpt?

Response: ON|OFF

Laser Auto Start

Turns auto-start on or off. If auto-start is enabled, the OBIS LG will auto-
matically start laser emission at a previously set power level after warm-up
(always enabled) and CDRH delay (if enabled). The setting is overridden
by the external interlock, key switch or other hardware mechanisms. How-
ever, the ON/OFF position of the switch will not overwrite the setting in the
OBIS LG nonvolatile memory.

Nonvolatile: Yes
Factory default: OFF
Command: SYSTem:AUTostart ON|OFF

78



Query: SYSTem:AUTostart?
Response: ON|OFF

74.1.34 System Status Query
Gets the system status code. The status code is returned in a string ex-
pressed in uppercase hexadecimal integer form. The 32-bit word rep-
resents a bit-mapped status indicator.
The MSB of the code is used to indicate if the code represents the status
of a controller or a laser head. If the MSB is set, the code represents con-
troller status. This is important since the meaning of some bits is subtly dif-
ferent for a controller. Refer to Status Code Bit Definitions, below, for
differences.
The following table describes status code bit mapping. The "Controller"
column specifies the meaning of each bit when the status word is read
from the controller and the "Laser Head" column specifies the bit meaning
when the status word is read from a laser. The status word MSB indicates
whether a status word is from a laser head or from a controller
Unspecified bits are reserved and are zero.
Command: None
Query:SYSTem:STATus?
Response: <status word>
As an example, if the laser is turned on, but is being delayed by the CDRH
required delay, the system status query returns:
00000012 (Laser emission enabled but delayed by CDRH)
Table 7-5. Status Code Bit Definitions
Bit Mask Name Description
0 00000001 Laser fault Laser is in the fault state.
1 00000002 Laser emission Laser is enabled
2 00000004 Laser ready Laser is enabled and emitting light within £2% of
setpoint
3 00000008 Laser standby Laser is in the standby state

79



OBIS LG Operator’s Manual

Table 7-5. Status Code Bit Definitions (Continued)

4 00000010 CDRH delay Laser is in the CDRH delay state with the green LED
blinking
5 00000020 Laser hardware Any hardware related bit is asserted in
fault SYSTem:FAULt
6 00000040 Laser error Laser error is queued. SYSTem:ERRor:COUNt is
greater than 0.
7 00000080 Laser power cali- Laser power is within factory calibration specification.
bration Not applicable to OBIS LG. Always 1.
8 00000100 Laser warm-up Laser is in the warm-up state
9 00000200 Laser head noise Noise exceeds specification. Not applicable to OBIS
LG. Always 0.
10 00000400 External operating External operating mode is selected
mode
1" 00000800 Field calibration Field calibration is in progress. Not applicable to
OBIS LG. Always 0.
12 00001000 Laser power 12V laser power voltage is present
voltage
All other bits are always zero.
7.4.1.3.5 System Fault Query

Gets the system fault code. The fault code is returned in a string ex-
pressed in uppercase hexadecimal integer form. The 32-bit word rep-
resents a bit-mapped fault indicator.

The MSB of the code is used to indicate if the code represents the status
of a controller or a laser head. If the MSB is set, the code represents con-
troller fault status. This is important since the meaning of some bits is sub-
tly different for a controller. Refer to the following table for differences.

The following table describes fault code bit mapping.
Command: None

Query: SYSTem:FAULLt?

Response: <fault word>

As an example, if the base plate and laser diode temperature limits are
both exceeded, the system fault query will return:

00000003 (Base Plate & Laser Diode Temp. Limits Exceeded)

80



Table 7-6. Fault Code Bit Definitions (Sheet 1 of 3)

Hardware or

Bit Mask Name Software Description
0 00000001 Base plate temp | Hardware Base plate temperature exceeded 60°C,
fault or there is a short circuit or open circuit.
1 00000002 Diode temp fault | Hardware Not applicable to OBIS LG because the
resonator temperature is controlled
2 00000004 Internal temp Hardware Not applicable to OBIS LG because the
fault microprocessor temperature sensor is not
used for fault checking
3 00000008 Laser power Hardware The 12V power supply to the laser diode
supply fault driver circuit is not detected
4 | 00000010 12C error Hardware Not implemented in OBIS LG.
5 00000020 Diode overcur- Hardware Not applicable because OBIS LG imple-
rent ments a current limit.
6 00000040 Memory Hardware Nonvolatile memory checksum error

checksum error
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Table 7-6. Fault Code Bit Definitions (Sheet 2 of 3)

7 00000080 Checksum Software Not applicable because OBIS LG cannot
recovery recover if calibration data is corrupted
performed

8 | 00000100 Buffer overflow Software The 255 character message receive

buffer length was exceeded

9 00000200 Warm-up time Hardware The 2 minute warm-up time limit was
limit exceeded

10 | 00000400 TEC driver error | Hardware Not applicable to OBIS LG

11 | 00000800 Coherent Software Not applicable to OBIS LG because RS-
Connection Bus 485 communications over SDR is not
error supported

12 | 00001000 Diode temp limit Hardware Not applicable to OBIS LG because the
error resonator temperature is controlled

13 | 00002000 Laser ready fault | Hardware Laser output is enabled, but not within

2% of setpoint

14 | 00004000 Photodiode fault | Hardware Photodiode signal is negative. Not appli-

cable to OBIS LG
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Table 7-6. Fault Code Bit Definitions (Sheet 3 of 3)

15 | 00008000 Fatal fault Hardware Irrecoverable system failure. Not imple-
mented in OBIS LG
16 | 00010000 Start-up fault Hardware Errors occurred during start-up. Not
implemented in OBIS LG
17 | 00020000 Watchdog timer Software Firmware restarted due watchdog timer
reset reset
18 | 00040000 Field calibration Hardware Not applicable because OBIS LG does
error not support field calibration
20 | 00100000 Laser overpower | Hardware Not applicable because OBIS LG imple-
fault ments a power limit
All other bits are always 0.
7.4.1.3.6 Turn On/ Off Laser Status Indicator
Enables the red, yellow and green status indicators on the laser head.The
status bits returned by SYSTem:STATus? are not affected by the setting.
The indicators on the OBIS LG cannot be turned off. This mandatory com-
mand is included for compatibility with the OBIS family.
Nonvolatile: Yes
Factory default: ON
Command: SYSTem:INDicator:LASer ON|OFF
Query: SYSTem:INDicator:LASer?
Response: ON|OFF
7.4.1.3.7 Error Count Query

Returns the number of error records in the error queue.
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7.4.1.3.8

7.4.1.3.9

7.4.2

7.4.2.1

74.2.1.1

Query: SYSTem:ERRor:COUNt?

Response: <integer count of error records stored>

Error Query

Gets the next error record(s) in the error queue. More than one error re-
cord may be queried using the optional <error record count> parameter,
which must be an integer value. A single error record is returned if <error
record count> is not specified. No reply is transmitted if there are no avail-
able error records.

As the device transmits each error record:
° The error record is permanently removed from the error queue

. The queued error record count is decremented by one
Command: none
Query: SYSTem:ERRor:NEXT? {<n>}

Response: <next available error record, if any>

Clear All Errors

Clears all error records in the error queue.
Command: SYSTem:ERRor:CLEar
0BIS Common Commands and Queries

OBIS Common Commands and Queries is implemented by all OBIS de-
vices that support the features contained in this section. If a device does
not support a given feature, the command may be ignored.

System Information Queries
The System Information commands allow a host to retrieve static informa-

tion describing the characteristics of the laser.

System Model Name Query

Returns the model name.
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Query: SYSTem:INFormation:MODel?

Response: <model name>

74.2.12 System Manufacture Date Query

Returns the manufacture date.
Query: SYSTem:INFormation:MDATe?

Response: <manufacture date in YYYYMMDD format>

7.4.2.1.3 System Calibration Date Query

Returns the calibration date.
Query: SYSTem:INFormation:CDATe?
Response: <calibration date in YYYYMMDD format>

74.2.1.4 System Serial Number Query

Returns the serial number.
Query: SYSTem:INFormation:SNUMber?

Response: <serial number>

7.4.2.1.5 System Part Number Query

Returns the part number.
Query: SYSTem:INFormation:PNUMber?

Response: <manufacturer part number>

7.4.2.1.6 System Firmware Version Query

Returns the firmware version using the same format as in *IDN?
Query: SYSTem:INFormation:FVERsion?

Response: <firmware version>
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7.4.2.1.7

7.4.2.1.8

7.4.2.1.9

7.4.2.1.10

7.4.2.1.11

7.4.2.1.12

System Protocol Version Query

Returns the OBIS protocol version in the format "P<major>.<minor><op-
tional qualifier characters>".

Example: "P1.10"
Query: SYSTem:INFormation:PVERsion?

Response: <OBIS protocol version>

System Wavelength Query

Returns the nominal wavelength in nanometers.
Query: SYSTem:INFormation:WAVelength?

Response: <wavelength>

System Power Rating Query

Returns the power rating in watts. This is the same as the nominal power.
Query: SYSTem:INFormation:POWer?

Response: <x.XXXxXxx>

Device Type Query

Returns the device type.
Query: SYSTem:INFormation:TYPe?
Response: LG

CW Nominal Power Query

Returns the nominal laser output power in watts. This is the same as the
power rating.

Query: SOURce:POWer:NOMinal?

Response: <x.XXxXxxx>

CW Minimum Power Query

Returns the minimum laser output power in watts.
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7.4.2.1.13

7.4.2.1.14

7.4.2.2

74.22.1

7.4.2.2.2

Query: SOURce:POWer:LIMit:LOW?

Response: <x.XXxXxxx>

CW Maximum Power Query

Returns the maximum laser output power in watts.
Query: SOURce:POWer:LIMit:HIGH?

Response: <x.XXXxxx>

Set/Query User-Defined ID

Stores user-defined information in nonvolatile memory. The user can en-
ter up to four items with index from 0 to 3 with each item containing up to
31 characters.

Nonvolatile: Yes
Command: SYSTem:INFormation:USER <index>, <item>
Query: SYSTem:INFormation:USER? <index>

Response: Item stored at the location pointed to by <index>

System State Commands/Queries

System State commands allow a host to retrieve dynamic information de-
scribing the current operational state of the laser.

System Power Cycle Query

Returns the number of ON/OFF power cycles the laser has endured.

Query: SYSTem:CYCLes?
Reply: <integer cycle count>

System Power Hour Query

Returns the accumulated operating hours which is the time the OBIS LG
has been powered on.

Query: SYSTem:HOURs?
Reply: <value in x.xxxx format>
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74223

74.2.2.4

7.4.2.2.5

7.4.2.2.6

7.4.2.3

7.4.23.1

Diode Hour Query

Returns the accumulated laser emission hours which is the time laser en-
able signal is asserted.

Query: SYSTem:DIODe:HOURs?
Reply: <value in x.xxxx format>

System Output Power Level Query

Returns the output power in watts measured with the internal power sen-
Sor.

Query: SOURce:POWer:LEVel?

Response: <x.XXxXxxx>

System Output Current Query

Returns the laser current in amps
Query: SOURce:POWer:CURRent?

Response: <x.xxx>

Base Plate Temperature Query

Returns the base plate temperature in °C
Query: SOURce:TEMPerature:BASeplate?

Response: <x.xxx>

Operational Commands/Queries

Operational commands and queries are used to configure and operate the
laser from a Host or Controller. These commands and queries are for use
by user level applications as well.

Laser Operating Mode Selection

The OBIS LG supports two mutually exclusive operating modes.

° CWP (continuous wave, constant power)
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7.4.2.3.2

7.4.23.3

74.23.4

7.4.2.3.5

d CWOC (continuous wave, constant current)

Select CW Mode

Sets the laser operating mode to internal CW and deselects external mod-
ulation. The setting is saved in non-volatile memory.

Nonvolatile: Yes
Default: CWP
Command: SOURce:AM:INTernal CWP|CWC

Laser Operating Mode Query

Gets the operating mode.
Query: SOURce:AM:SOURce?
Response: CWP|CWC

Set/Get Laser Power Level

Sets laser power setpoint in watts.

Nonvolatile: No. OBIS LG differs from other OBIS products in that this
command is volatile.

Command: SOURce:POWer:LEVel:IMMediate:AMPLitude <value>
Query: SOURce:POWer:LEVel:IMMediate:AMPLitude?

Response: <x.XXXXxx>

Set/Get Laser Power Memory Level

Sets the start-up value of the power setpoint in watts. This command does
not change the immediate power setpoint.

Nonvolatile: Yes.
Command: SOURce:POWer:LEVel:MEMory:AMPLitude <value>
Query: SOURce:POWer:LEVel: MEMory:AMPLitude?

Response: <x.XXXXxx>
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7.4.2.3.6

7.4.2.3.7

743

7.4.3.0.1

Set/Get Laser Enable

Turns laser emission on or off. When turning the laser on, laser emission
may be delayed by internal electronics, firmware and/or the CDRH delay.

Nonvolatile: No.

Command: SOURce:AM:STATe ON|OFF
Query: SOURce:AM:STATe?

Response: ON|OFF

Set/Query CDRH Delay

NOTIC

Disabling the CDRH delay will render the OBIS-LG non-CDRH
compliant.

Turns the CDRH five-second laser emission delay on or off.
Nonvolatile: Yes

Factory default: On

Command: SYSTem:CDRH ON|OFF

Query: SYSTem:CDRH?

Response: ON|OFF

0BIS LG Commands

The commands in this section apply to OBIS LG

Set/ Query Automatic Key

Store or query the start-up value of SOURce:AM:STATe. Note that if SYS-
Tem:AUTostart is ON, SOURce:AM:STATe is set to ON regardless of the
value of SYSTem:AKEY

Nonvolatile: Yes

Factory default: Off

Command: SYSTem:AKEY ON|OFF
Query: SYSTem:AKEY?

Response ON|OFF
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7.4.3.0.2

7.4.3.0.3

7.4.3.0.4

7.4.3.0.5

7.4.3.0.6

7.4.3.0.7

Resonator Temperature Query

Returns the resonator measured temperature in °C. Resonator tempera-
ture is the same as main or diode temperature.

Query: SOURce:TEMPerature:RESonator?

Response: <x.xxx>

BRF Temperature Query

Returns the BRF measured temperature in °C.
Query: SOURce:TEMPerature:BRF?

Response: <x.xxx>

SHG Temperature Query

Returns the SHG measured temperature in °C.
Query: SOURce: TEMPerature:SHG?

Response: <x.xxx>

THG Temperature Query

Returns the THG measured temperature in °C. UV models only.
Query: SOURce: TEMPerature:THG?

Response: <x.xxx>

Resonator Setpoint Temperature Query

Returns the resonator setpoint temperature in °C. Resonator temperature
is the same as main or diode temperature.

Query: SOURce: TEMPerature:RESonator:SERVo:SETPoint?

Response: <x.xxx>

BRF Setpoint Temperature Query

Returns the BRF setpoint temperature in °C.
Query: SOURce:TEMPerature:BRF:SERVo:SETPoint?
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7.4.3.0.8

7.4.3.0.9

7.4.3.0.10

7.4.3.0.11

7.4.3.0.12

Response: <x.xxx>

SHG Setpoint Temperature Query

Returns the SHG setpoint temperature in °C.
Query: SOURce: TEMPerature:SHG:SERVo:SETPoint?

Response: <x.xxx>

THG Setpoint Temperature Query

Returns the THG setpoint temperature in °C. UV models only.
Query: SOURce: TEMPerature: THG:SERV0:SETPoint?

Response: <x.xxx>

Resonator TEC Driver Qutput Query

Returns the resonator TEC driver output in volts. Resonator temperature
is the same as main or diode temperature.

Query: SOURce: TEMPerature:RESonator:DRIVer:OUTPut?

Response: <x.xxx>

BRF Heater Qutput Query

Returns the BRF heater output in nominal volts.
Query: SOURce: TEMPerature:BRF:DRIVer:OUTPut?

Response: <x.xxx>

SHG Heater Output Query

Returns the SHG heater output in nominal volts.
Query: SOURce: TEMPerature:SHG:DRIVer:OUTPut?

Response: <x.xxx>
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7.4.3.0.13

7.4.4

7.4.4.0.1

7.4.4.0.2

7.4.4.0.3

7.4.4.0.4

THG Heater Output Query

Returns the THG heater output in nominal volts. UV models only.
Query: SOURce: TEMPerature:THG:DRIVer:OUTPut?

Response: <x.xxx>

OBIS-LG Compatibility Commands

The commands in this section apply to OBIS-LG. These commands are in-
cluded for compatibility with other HOPS products. All commands are vol-
atile except where noted.

System Serial Number Query

Returns the serial number.
Query: ?HID

Response: <serial number>

CW Maximum Power Query

Returns the maximum laser output power in watts.
Query: ?PLIM

Response: <x.XXXXxx>

System Power Hour Query

Returns the accumulated powered-on hours
Query: ?EEH

Response: <x.xxxx>

Diode Hour Query

Returns the accumulated laser emission hours
Query: ?HH

Response: <x.xxxx>
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7.4.4.0.5 System Output Power Level Query

Returns the output power in watts measured with the internal power sen-
sor.

Query: ?P

Response: <xX.XXXXxx>

7.4.4.0.6 System Output Current Query

Returns the laser current in amps
Query: ?2C

Response: <x.xxx>

7.4.4.0.7 Base Plate Temperature Query

Returns the base plate temperature in °C
Query: ?7TBASE

Response: <x.xxx>

7.4.4.0.8 Set/Query Current Mode Command

Returns whether the current/power mode control is set for power mode (0)
or current mode (1)

Query: ?CMODECMD
Command: CMODECMD=0|1

Response: 0|1

7.4.4.0.9 Current Mode Query

Returns whether the current/power mode control is in power mode (0) or
current mode (1).

Query: ?CMODE

Response: 0|1
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7.4.4.0.10

7.4.4.0.11

7.4.4.0.12

7.4.4.0.13

7.4.4.0.14

Set/Query Laser Power Level

Sets laser power setpoint in watts.
Nonvolatile: No.

Command: PCMD=<value>
Query: ?PCMD

Response: <x.XXXxxx>

Set/Query Laser Power Memory Level

Sets the start-up value of the power setpoint in watts.

does not affect the PCMD= value
Nonvolatile: Yes.

Command: PMEM=<value>
Query: ?PMEM

Response: <x.XXXxxx>

Set/Query Laser Enable

This command

Turns laser emission on or off. When turning the laser on, actual laser
emission may be delayed by electronics, firmware and/or the CDRH delay.

Nonvolatile: No.
Command: KSWCMD=0|1
Query: ?KSWCMD

Response: 0|1

Resonator Temperature Query

Returns the resonator measured temperature in °C. Resonator tempera-

ture is the same as main or diode temperature.
Query: ?7TMAIN

Response: <x.xxx>

BRF Temperature Query

Returns the BRF measured temperature in °C.
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7.4.4.0.15

7.4.4.0.16

7.4.4.0.17

7.4.4.0.18

7.4.4.0.19

Query: ?TBRF

Response: <x.xxx>

SHG Temperature Query

Returns the SHG measured temperature in °C.
Query: ?TSHG

Response: <x.xxx>

THG Temperature Query

Returns the THG measured temperature in °C. UV models only.
Query: ?TTHG

Response: <x.xxx>

Resonator Setpoint Temperature Query

Returns the resonator setpoint temperature in °C. Resonator temperature
is the same as main or diode temperature.

Query: ?7TMAINCMD

Response: <x.xxx>

BRF Setpoint Temperature Query

Returns the BRF setpoint temperature in °C.
Query: ?7TBRFCMD

Response: <x.xxx>

SHG Setpoint Temperature Query

Returns the SHG setpoint temperature in °C.
Query: ?TSHGCMD

Response: <x.xxx>
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7.4.4.0.20

7.4.4.0.21

7.4.4.0.22

7.4.4.0.23

7.4.4.0.24

7.4.4.0.25

THG Setpoint Temperature Query

Returns the THG setpoint temperature in °C. UV models only.
Query: ?TTHGCMD

Response: <x.xxx>

Resonator TEC Driver Output Query

Returns the resonator TEC driver output in volts. Resonator temperature
is the same as main or diode temperature.

Query: ?MAIND

Response: <x.xxx>

BRF Heater Output Query

Returns the BRF heater output in nominal volts.
Query: ?BRFD

Response: <x.xxx>

SHG Heater Output Query

Returns the SHG heater output in nominal volts.
Query: ?SHGD

Response: <x.xxx>

THG Heater Output Query

Returns the THG heater output in nominal volts. UV models only.
Query: ?THGD

Response: <x.xxx>

Current Limit Query

Gets the current command limit
Query: ?CLIM

Response: <x.xxx>
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7.4.4.0.26

7.4.4.0.27

7.4.4.0.28

Composite Keyswitch State Query

Returns the overall keyswitch state which is 1 if both the physical and vir-
tual keyswitches are closed and 0 if either or both are open.

Query: 7KSW

Response: 0|1

Interlock State Query

Returns the interlock state which is 1 if the interlock is closed and O if the
interlock is open

Query: ?INT

Response: 0|1

Compatibility Fault Query

Returns 16-bit fault code defined in Table 7-7.
Query: ?FF

Response: <16-bit fault code>

Table 7-7. ?FF Fault Codes

Code Bit

Error Value

Error Description

0008

Resonator temperature out-of-range

0010

BRF, SHG, or THG temperature out of range

0020

The interlock is open. The yellow LED is off

0200

System fault. The red LED is on.

11

0800

System at current limit. The OBIS LG is not able to produce the required
power at the maximum allowed current.
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1.5

Differences from Other OBIS Lasers

This section highlights some differences between OBIS LG and other
OBIS lasers for users who may be using other OBIS lasers:

1.

OBIS LG does not store the value of
SOURCce:POWer:LEVel:IMMediate:AMPLitude

in nonvolatile memory.

SOURce:POWer:LEVel:MEMory:AMPLitude is provided to store the
start-up value of SOURce:POWer:LEVel:IMMediate:AMPLitude

in nonvolatile memory.

OBIS LG does not store the value of SOURce:AM:STATe in nonvola-
tile memory. SYSTem:AKEY is provided to store the start-up value of
SOURce:AM:STATe in nonvolatile memory.

However, if SYSTem:AUTostart is ON it will set SOURce:AM:STATe to
ON regardless of the value of SYSTem:AKEY.

OBIS LG does not support Fahrenheit temperatures. All temperature
values are in Celsius.

The OBIS LG baseplate fault is latching - user intervention is neces-
sary before the laser will turn on even after the baseplate fault condi-
tion has gone away. The fault occurs if the baseplate temperature
rises above 60°C. The fault cannot be cleared until the baseplate
temperature drops below 30°C. After the baseplate has cooled down,
to clear the fault the laser enable must be cycled - KSWCMD=0 —
KSWCMD=1 — KEYSWCMD=0. Note: if the fault was caused by an
open or shorted sensor, the fault cannot be cleared and the laser must
be returned for to the factory for service.
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8.1

8.2

Maintenance and Service

WARNING!

Do not open the OBIS LG laser subsystem. There are no user-service-
able components or adjustments inside. There are hazardous levels
of laser energy inside the laser head.

Technical Support

Should you experience any difficulties with your laser or need any techni-
cal information, please go to our web site www.Coherent.com. Should
you need further assistance, please contact Coherent Technical Support
by e-mail customer.support@coherent.com or telephone,
1-734-456-3100. Please be prepared to supply the model and laser head
serial number of your laser system, the description of the problem, and
any attempted corrective steps to the Product Support Engineer respond-
ing to your request.

Telephone coverage is available Monday through Friday (except U.S. holi-
days and company shutdowns). Inquiries received outside of normal office
hours will be captured by our automatic answering system and will be
quickly returned the next business day.

Coherent provides telephone and web-based technical assistance as a
service to its customers and assumes no liability for any injury or damage
that can occur at the same time with such services. Under no conditions
do these support services affect the terms of any warranty agreement be-
tween Coherent and the buyer. Operation of any Coherent laser with any
of its interlocks defeated is always at the operator's own risk.

Fault Troubleshooting

Table 8-1 lists fault codes and descriptions for troubleshooting the OBIS
LG laser system. The condition that caused a system fault can be deter-
mined by using the ?HFL query. The ?HFF query returns the head fault
register (faults active at the time of the query). ?HFL returns the latched
version of the register (faults that have been active at any time since the
laser completed warm up, or the latch was cleared).
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The head fault register is 32 bits long, and each bit corresponds to a differ-
ent fault. The laser responds to the queries in hexadecimal format to make
it easy to identify which bits are active. Each digit in the response can take
values from 0 to F corresponding to the state of a group of 4 bits in the
register. The head fault register values in Table 8-1 below are listed as if
they are the only fault active. In the laser response their values add if
more than one of them is active.

For example a response of 0x0000000A indicates temperature faults in
the etalon (0x00000008) and SHG (0x00000002) are active.

Before contacting Coherent Service, generate a log file for analysis as
outlined in “Check V? to determine firmware level. If firmware is prior to
0.5.5.27, contact Coherent Service for a firmware upgrade.” (p. 105).

Table 8-1. Fault Lookup Table

Head Fault Register

Name Suggested Action

0x00000001 BRF Temp Fault Contact Coherent Service
0x00000002 SHG Temp Fault Contact Coherent Service
0x00000004 THG Temp Fault Contact Coherent Service
0x00000008 Etalon Temp Fault Contact Coherent Service
0x00000010 Resonator Temp Fault See “Resonat?g.'l;eorrzl[))erature Fault’
0x00000100 Heatsink Temp Fault See "Heat Sir‘(lgT1e(r:)n3F;erature Fault
0x00000200 Internal Temp Fault See “Internal Temperature Fault” (p. 105)
0x00010000 LDD Fault See “LDD Fault” (p. 105)
0x00020000 Shutter Fault Contact Coherent Service
0x01000000 Head Memory Fault Contact Coherent Service
0x02000000 Board Memory Fault Contact Coherent Service
0x20000000 Warm-up Timeout See “Warm-up Timeout” (p. 105)
8.2.1 Resonator Temperature Fault

Head Fault Register:: 0x00000010
Definition: The resonator temperature has reached 27.0°C.

Suggested Actions (see Figure 8-1):
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8.2.2

Confirm that the heat sink is functioning properly. For an air cooled
heat sink, check if the cooling fan is working properly. For a water
cooled heat sink, check that the water is flowing without any restric-
tions

Confirm that the thermal interface pad was installed when the laser
was mounted to the heat sink.

Check the performance of the heat sink (See “Heat Sink Design
Guidelines (For Use with Non-Coherent Heatsink)” (p. 33)). If the
thermal impedance of the heat sink is too high a different heat sink
may be required.

Check that the laser mounting screws are tightened to the correct
torque (See “Mechanical / Thermal Interface” (p. 32)). If not then
remount the laser using the correct torque on the screws.

Confirm that the ambient air temperature is within operating specifica-
tions, 10 - 40 °C (50-104°F).

Heat Sink Temperature Fault

Head Fault Register: 0x00000100
Definition: The laser heat sink has reached 60°C.

NOTIC

This fault latches, and can only be cleared by cycling the DC power to
the laser or by means of a system re-start command (z!).

Suggested Actions (see Figure 8-1):

1.

Confirm that the heat sink is functioning properly. For an air cooled
heat sink, check if the cooling fan is working properly. For a water
cooled heat sink, check that the water is flowing without any restric-
tions

Confirm that the thermal interface pad was installed when the laser
was mounted to the heat sink.

Check the performance of the heat sink (See “Heat Sink Design
Guidelines (For Use with Non-Coherent Heatsink)” (p. 33)). If the
thermal impedance of the heat sink is too high a different heat sink
may be required.

Check that the laser mounting screws are tightened to the correct
torque (See “Mechanical / Thermal Interface” (p. 32)). If not then
remount the laser using the correct torque on the screws.

Confirm that the ambient air temperature is within operating specifica-
tions, 10 - 40 °C (50-104°F).
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Resonator/Heat Sink Temperature Fault

is Thermal
Is Heat Sink OK? Iinterface Pad
Installed?

Check Cooling Fan or Install Thermal
Water Flow Interface Pad

Resume Normal ks Dperation = Operation
Restored? Restored?

Ambiant Air
Temp within
pecifications 2

Mowe Laser/Comect
Is Ope
LONTaLT Enheren: ' Eranan Armbbent Air

Service Restored?
Temperature

Is Heat Sink
Thermal
Impedance Too
High?

Install Heat Sink
Meeting
Performance

s Operation
Restored?

Mounting
Screws at Right
Torque?

Remount Laser
Using Correct
Torgque on Screws

Is Operation
Restored?

Figure 8-1. Resonator/Heat Sink Temperature Faults
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8.2.3

8.2.4

8.2.5

8.2.6

Internal Temperature Fault

Head Fault Register:: 0x00000200
Definition: The microprocessor temperature is outside of operating range.

Suggested Actions:

1. Power down the laser and let the system come to room temperature
before trying to start again.

LDD Fault

Head Fault Register:: 0x00010000
Definition: The diode driver inside the laser head has faulted.

Suggested Actions:
1. Check the laser is properly attached to the heat sink. Check that the
laser mounting screws are tightened to the correct torque (See

“Mechanical / Thermal Interface” (p. 32)). If not then remount the laser
using the correct torque on the screws.

Warm-up Timeout

Head Fault Register:: 0x20000000
Definition: All crystal temperatures are not within specified limits within two
minutes from power on.

Suggested Actions:
1. Confirm that the ambient air temperature is within operating specifica-
tions, 10 - 40 °C (50-104°F).

2. Check V? to determine firmware level. If firmware is prior to 0.5.5.27,
contact Coherent Service for a firmware upgrade.

Downloading the Log File

Log files can be sent to Coherent product support for diagnostic help. To
save the log file, proceed as follows:

1. Open the Coherent GUI (see Figure 8-2).

2. Open the GUI Settings tab (bottom right) and then go to the “Log File”
tab (see Figure 8-3).
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Figure 8-3. Log File Tab
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3.  Press the “Open Folder” button, then find the “LogData.sdf” file in that
folder and send to Coherent (see Figure 8-4).

() [« Coherent » Coherent 6l » [ 3 | Seorch Coerent Gt
Organize 57 Openwith  New folder =~ [l ©® |
2 Favorites * Name Date modified Type Sexe |
| Desktop ) Docs VIS/Z0ILA4IPM Fide folder
& Downloads 12| ki Update 11/10/2020 &09 PM il folder
UL Recent Places | [ltog Y1307 448 PM . TXT File 4506 KB
(S LlogData  1/8/20218398M  SOL Server Comp.- 198818 |
.j Libraries Undnstall SIS M021 440 Pt Windows Installer .. $1E KR
'S Docurments (7] Windowdist  12/8/2020 823 A0 TT File 168
o Music
= Pictures
B videas
—%  LogData Date medified: 12/8/2021 8:39 AM
Eﬁ SGL Server Compact Edition Databass File Sere 192 MB

Figure 8-4. Find Log Data File
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Parts List and Accessories

| Parts List and Accessories

1.1 Parts List
Table I-1. Parts List
Description Part Number
OBIS LG Power Supply Kit (OEM) 1285630
OBIS LG Air-Cooled Riser Option (UV Only) 1284288
OBIS LG Power to Laser Cable Assembly, HD26 Pin 1260035
USB A to Mini-B Cable Assembly, 1.8m Length, Black 1265736
OBIS Thermal Pad, U90, 0.2mm Thick, Silicone Free 1314352
1.2 Accessories

The following is a list of recommended power meters for use with the
OBIS LG.

Table I-2. Recommended Power Meters

Description Name Part Number

Thermopile sensor for 10mW to 10W with beam position sensing, 0.25 | LM-10 1098304
to 10.6 um spectral range (16mm aperture).

Low power thermopile sensor up to 3W with 50uW resolution (19mm PM3 1098336
aperture) (RoHS)

Low power thermopile sensor up to 3W with 50uW resolution with PM3Q 1098419
quartz filter (10mm aperture) (RoHS)

Low power thermopile sensor up to 1W with 10uW resolution (10mm PS10 1098350
aperture) (RoHS)

Low power thermopile sensor up to 1W with 10 uW resolution with PS10Q | 1098400
quartz filter (10 mm aperture) (RoHS)
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Table I-2. Recommended Power Meters

quartz filter (19 mm aperture) (RoHS)

Low power thermopile sensor up to 1W with 10 uW resolution with PS19 1098413
quartz filter (19 mm aperture) (RoHS)
Low power thermopile sensor up to 1W with 10 uW resolution with PS19Q | 1098341
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Packing Procedures

1| Packing Procedures

1.1 Packing Procedure

In the event that a system needs to be shipped back for service, it must be
packed properly in order to avoid damage that may occur during shipping.

1.  Key off and power off the laser and unplug the 24V power to the
system.

Use static control precautions before disconnecting diode cable.

2. Disconnect all cables. Close shutter.

Place all the cables in bag and secure with tape.

Wrap the laser head (with heatsink if used) in the PE bag provided
and secure with tape (see Figure 1l-1 below).

s|iIgo0 W |
- SSE_—

LMNSMIHOD ﬂ

YT

Figure 1I-1. Laser Head with Heatsink

5. Place the laser head and components in the shipping box in the
proper orientation shown in Figure [I-2.

6. Confirm the orientation of the upper packing foam is correct and place
on top of the laser head and the controller.

7. Include necessary paperwork for return shipment. Contact Coherent
Service (1-800-367-7890) for RMA information.
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1. Power Supply 3. Cable Assembly, Obis Power to Laser, HD 26 Pin
2. Laser Head 4. Power Supply Cables
5. USB Cable

Figure 11-2. Laser Orientation in Shipping Box

8. Close and seal box with tape. Apply appropriate shipping label and
ship back to Coherent using company approved freight vendor.
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1.2

.3

Warranty

Warranty

Warranty

Coherent, Inc. warrants the OBIS LG Laser to the original purchaser (the
Buyer) only. Coherent warrants that the laser system, that is the subject of
this sale, (a) conforms to Coherent's published specifications and (b) is
free from defects in materials and workmanship.

For specific warranty terms and conditions for your OBIS LG laser system,
refer to your sales contract.

Conditions of Warranty

For warranty service requiring the return of any product to Coherent, the
product must be returned to a service facility designated by Coherent. The
Buyer is responsible for all shipping charges, taxes and duties.

Parts replaced under warranty shall become the property of Coherent and
must be returned to Coherent, Inc., Santa Clara, or to a facility designated
by Coherent. All laser systems must be carefully packed in a suitable ship-
ping container(s). Coherent does not assume responsibility for compo-
nents broken in shipment due to improper packaging or handling. The
Buyer will be obligated to issue a purchase order for the value of the re-
placed parts and Coherent will issue credit when the parts are received.

Responsibilities of the Buyer

The Buyer is responsible for providing the appropriate utilities and an op-
erating environment as outlined in the product literature. Damage to the
laser system caused by failure of Buyer's utilities or failure to maintain an
appropriate operating environment, is solely the responsibility of the Buyer
and is specifically excluded from any warranty, warranty extension, or ser-
vice agreement.

The Buyer is responsible for prompt notification to Coherent of any claims
made under warranty. In no event will Coherent be responsible for warran-
ty claims made later than seven (7) days after the expiration of warranty.

In the event of warranty repair, the Buyer is responsible for packing the
unit in the original shipping container. If warranty returns are packed im-
properly, the warranty may be voided.
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1.4

Limitations of Warranty

The foregoing warranty shall not apply to defects resulting from any of the
following:

° Components and accessories manufactured by companies other than
Coherent, which have separate warranties

° Improper or inadequate maintenance by the Buyer

. Buyer-supplied interfacing

d Operation outside the environmental specifications of the product
° Unauthorized modification or misuse

. Improper site preparation and maintenance

d Opening the housing

Coherent assumes no responsibility for customer-supplied material. The
obligations of Coherent are limited to repairing or replacing, without
charge, equipment which proves to be defective during the warranty peri-
od. Replacement sub-assemblies may contain reconditioned parts. Re-
paired or replaced parts are warranted for the duration of the original
warranty period only. The warranty on parts purchased after expiration of
system warranty is ninety (90) days. Our warranty does not cover damage
due to misuse, negligence or accidents, or damage due to installations,
repairs or adjustments not specifically authorized by Coherent.

Warranty applies only to the original purchaser at the initial installation
point in the country of purchase, unless otherwise specified in the sales
contract. Warranty is transferable to another location or to another cus-
tomer only by special agreement which will include additional inspection or
installation at the new site. Coherent disclaims any responsibility to pro-
vide product warranty, technical or service support to a customer that ac-
quires products from someone other than Coherent or an authorized
representative.

THIS WARRANTY IS EXCLUSIVE IN LIEU OF ALL OTHER WARRAN-
TIES, WHETHER WRITTEN, ORAL OR IMPLIED, AND DOES NOT
COVER INCIDENTAL OR CONSEQUENTIAL LOSS. COHERENT SPE-
CIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
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°C
°F

prad
usec
1/e2

AC
Amp(s)

CDRH
CFR
cm

DC

EEPROM
EMC

FAP-|™
FSR

I/0

kg
LD

LED
LvD

mA
MHz
mm
mrad
ms
mV
mwW

Nd:YAG
Nd:YVO,
nm

OEM
RMS
SCPI

TEC
TEM

VAC

Glossary

Glossary

Degrees centigrade or Celsius
Degrees Fahrenheit

Microns

Microradian(s)
Microsecond(s)

Beam diameter parameter

Amperes
Alternating current
Amperes

Center for Devices and Radiological Health
Code of Federal Regulation
Centimeter(s)

Direct current

Electrically erasable programmable read only memory
Electromagnetic Compliance

Fiber array package-integrated
Free spectral range

Input/output
Kilogram(s)

Laser diode
Light emitting diode
Low Voltage Directive

Meter(s)
Milliampere(s)
Megahertz
Millimeter(s)
Milliradian(s)
Millisecond(s)
Millivolt(s)
Milliwatt(s)

Neodymium:Yttrium Aluminum Garnet
Neodymium:Yttrium Orthovanadate
Nanometer(s)

Original equipment manufacturer
Root mean square
Standard Commands for Programmable Instruments

Thermo-electric cooler
Transverse Electromagnetic Mode (cross-sectional laser beam mode)

Volts, alternating current
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VDC Volts, direct current
w Watt(s)
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