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Revolution Laser Preinstallation Manual

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

Coherent and the Coherent Logo are registered trademarks of Coherent,
Inc.

Patents referenced in this manual are active when the manual is printed
(see last page for date). You are advised to check to see if the patents are
still active http://portal.uspto.gov/external/portal/pair.

Every effort has been made to ensure that the data given in this document
is accurate. The information, figures, tables, specifications, part numbers,
and schematics contained herein are subject to change without notice.
Coherent makes no warranty or representation, either expressed or
implied, with respect to this document. In no event will Coherent be liable
for any direct, indirect, special, incidental, or consequential damages
resulting from 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 visit our Web site www.Coherent.com.
Should you need further assistance, please contact Coherent Technical
Support via e-mail Product.Support@Coherent.com or telephone,
1-800-367-7890 (1-408-764-4050 outside the U.S.). Please be ready to
provide model and laser head serial number of your laser system as well
as the description of the problem and any corrective steps attempted to the
support engineer responding to your request.

Telephone coverage is available Monday through Friday (except U.S.
holidays and company shutdowns). Inquiries received outside normal
office hours will be documented by our automatic answering system and
will be promptly 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 phone our local Service Representative. Service
Representative phone 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 thereby for any injury or
damage that may occur contemporaneous with such services. Under no
circumstances 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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Preface

Export Control
Laws
Compliance

This document contains user information for the Revolution a High
Power, Diode-Pumped, Multi-kHz, Q-Switched, Intra-Cavity
Doubled, Nd:YLF Laser.

Read this Operator Manual carefully before operating the laser
for the first time. Special attention must be given to the material
in Section One: Laser Safety.

Use of controls or adjustments or performance of procedures
other than those specified in this operator’s manual may result
in hazardous radiation exposure.

Use of the system in a manner other than that described herein
may impair the protection provided by the system.

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 Inter-
national Traffic in Arms Regulations.

The applicable restrictions vary depending on the specific product
involved 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 appropriate 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 prohibited. The use, sale, re-export, or re-transfer
directly or indirectly in any prohibited activities are strictly prohib-
ited.

vi



Signal Words
and Symbols in
this Manual

Signal Words

Preface

This documentation may contain sections in which particular
hazards are defined or special attention is drawn to particular condi-
tions. These sections 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 ISO 7010.

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

The signal words DANGER, WARNING and CAUTION desig-
nate the degree or level of hazard when there is the risk of injury:

DANGER!

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 prop-
erty damage:

NOTICE!
Indicates information considered important, but not hazard-
related.

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

vii
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Symbols

> B> > PP

The signal words DANGER, WARNING, and CAUTION are
always emphasized 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
important operating and maintenance instructions.

This symbol is intended to alert the operator to the danger of
exposure 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
sufficient 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.

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.

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

viii



Hazards

Laser Safety

SECTION ONE: LASER SAFETY

NOTICE!

This user information is in compliance with section 1040.10 of
the CDRH Performance Standards for Laser Products from the
Health and Safety Act of 1968.

WARNING!

Use of controls or adjustments or performance of procedures
other than those specified herein may result in hazardous radi-
ation exposure.

WARNING!

The Revolution is a Class IV-High Power and High Energy
Laser whose beam is a safety and fire hazard. Take precautions
to prevent exposure to direct or reflected beams. Diffuse as well
as specular reflections can cause severe eye or skin damage.

This safety chapter must be thoroughly reviewed prior to operating
the Revolution system described in this manual. Safety instructions
presented throughout this manual must be followed carefully.

Hazards associated with lasers generally fall into the following cate-
gories:

. Exposure to laser radiation that may damage the eyes or skin

. Electrical hazards generated in the laser power supply or asso-
ciated circuits

i Chemical hazards resulting from contact of the laser beam
with volatile or flammable substances, or released as a result
of laser material processing

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

Recommended
Precautions and
Guidelines

Laser light, because of its special qualities, poses safety hazards not
associated with light from conventional sources. The safe use of
lasers requires 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
anyone 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 listed in ‘Performance
Standards for Laser Products,” United States Code of Federal Regu-
lations, 21CFR1040 10(d).

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

The greatest concern when using a laser is eye safety. In addition to
the main beam, there are often secondary beams present at various
angles near the laser system. These beams are formed by specular
reflections of the main beam at polished surfaces such as lenses or
beam splitters. While weaker than the main beam, such beams may
still carry sufficient intensity to cause eye damage.

Laser beams are powerful enough to burn skin, clothing or paint
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
photodiodes. The user is advised to follow the precautions below.

1. Observe all safety precautions in the preinstallation and/or
Operator’s Manuals.

2. All personnel should wear laser safety glasses rated to protect
against the specific wavelengths being generated. Protective
eye wear vendors are listed in the Laser Focus World, Lasers
and Optronics, and Photonics Spectra buyer’s guides. Consult
the ANSI, ACGIH, or OSHA standards listed at the end of this
section for guidance.

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.



Laser Safety

5. Provide enclosures for beam paths whenever possible.

6.  Use appropriate energy-absorbing targets for beam blocking.

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

8.  Limit access to the laser to 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.  Use the laser in an enclosed room. Laser light may remain
collimated over long distances and therefore presents a poten-
tial hazard if not confined. It is good practice to operate the
laser in a room with controlled access.

10. Post 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. 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 precau-
tions.

NOTICE!

Laser safety glasses protect the user from eye damage by
blocking light at the laser wavelengths. However, this also
prevents the operator from seeing the beam. Use extreme
caution even while wearing safety glasses.
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Protective
Eye Wear

CE Compliance

Although the laser beam diverges in a very small angle (Typical <8
mrad), it is recommended that laser-safe eye wear protecting across
at least the following wavelength ranges be worn at all times when
the Revolution is operating:

. 1047 to 1053 nm — covers the fundamental wavelength at
which the Revolution operates

° 523 to 527 nm — covers the second harmonic wavelength
output of the Revolution

i 794 to 810 nm — covers the wavelength emitted by the laser
diodes

During normal operation of the laser, the operator must not be
exposed directly to hazardous diode laser emission. Removal of the
mechanical housing cover, however, will not only invalidate the
user’s warranty, but will also expose the laser operator to hazardous
diode laser radiation.

The Revolution conforms to the following standards and directives
as applicable:

Directives:
2006/95/EC Low Voltage Directive (LVD)
2004/108/EC Electromagnetic Compatibility (EMC)
2011/65/EU RoHS 2 Directive

Safety Standards:

EN 61010-1:2010
EN 60825-1:2007

EMC Standard:
EN 61326-1:2006

RoHS Standard:
EN 50581:2012



CDRH
Compliance

Waste Electrical
and Electronic
Equipment
(WEEE, 2002)

Keyswitch

Warning Labels

Laser Safety

The safety features listed below have been incorporated into the
Revolution to conform to Federal performance standards, as
required by 21 CFR 1040.10(h)(1)(iv). Any modification or use of
the Revolution that changes, disables, or overrides the function of
the engineering controls and safety features invalidates the Class IV
certification of the laser described in this manual.

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

A separate keyswitch is provided to enable power to the laser. The
key cannot be removed from the switch except in the Off position.
This assures that use of the laser by unauthorized or unqualified
personnel can be prevented.

Certification and warning labels are affixed to the Revolution to
verify compliance with 21 CFR 1040, to provide information on the
wavelength and power emitted, and to warn the user against acci-
dental exposure to laser radiation. The location and type of warning
logotype labels used on the Revolution laser head and the laser
power supply, are shown in Figure 1-1, Table 1-1, Figure 1-2,
Table 1-2 respectively.

il |
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Figure 1-1. Laser Head CDRH/CE Radiation Label Locations (Sheet 1 of 3)
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Figure 1-1. Laser Head CDRH/CE Radiation Label Locations (Sheet 2 of 3)
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Figure 1-1. Laser Head CDRH/CE Radiation Label Locations (Sheet 3 of 3)
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Table 1-1. Laser Head CDRH/CE Radiation Labels (Sheet 1 of 2)

ITEM LABEL DESCRIPTION
_ . Explanatory Label
VISIBLE AND/OR INVISIBLE LASER RADIATION
AVOID EYE OR SKIN EXPOSURE TO DIRECT OR SCATTERED
RADIATION. CLASS IV LASER PRODUCT
1 MAX OUTPUT < 200 W
WAVELENGTH 527 nm
8125249 PULSE LENGTH > 100 ns REV. A
|\ J
China RoHS & WEEE
Ne R B IANE AR —XB Label, Laser Head
2 E% Pb|Hg|Cd| Cr6*| PBB | PBDE 20
<} X|O|X| O 0 0]
TO= T BEREE X=X T &BRER —
Identification Label
THIS PRODUCT COMPLIES WITH CDRH PERFORMANCE
STANDARD SUBCHAPTER J EXCEPT FOR
DEVIATIONS PURSUANT TO LASER NOTICE NO. 50,
DATED JUNE 24, 2007.
MODEL
3 PART#
SERIAL #
MFD /%R
€3 COHERENT.  YYYY MM DD
5100 PATRICK HENRY DR. SAN 054 MADE IN USA
CE Label
4
Warranty Void Label.
WARRANTY VOID Warranty void if broken.
5 IF SEAL
BROKEN
High Voltage Label
6
808-5271
Caution Label
CAUTION
7 INVISIBLE AND VISIBLE LASER RADIATION
WHEN OPEN AND INTERLOCK DEFEATED.
AVOID EYE OR SKIN EXPOSURE TO
DIRECT OR SCATTERED RADIATION.
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Table 1-1. Laser Head CDRH/CE Radiation Labels (Sheet 2 of 2)

ITEM LABEL DESCRIPTION
Laser Emission Label
8 [ LASER EMISSION ]
Caution. See Operator’s
Manual Label
’ |
]
808-5270
Laser Output Aperture
AVOID EXPOSURE Label
10 VISIBLE AND INVISIBLE LASER RADIATION
IS EMITTED FROM THIS APERTURE
\
Hazardous Radiation
Warning Label
11 % | %
808-5269
Interlock Defeat Label
VISIBLE AND/OR INVISIBLE
LASER RADIATION WHEN
OPEN AND INTERLOCK
1 2 AVOIDDEEI‘;EEAT(?I:I SKIN

EXPOSURE TO DIRECT
OR SCATTERED RADIATION.
[CLASS IV LASER PRODUCT.

808-5275
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Rear
Panel

REVOLUTION POWER SUPPLY, REAR & SIDE PANEL

Figure 1-2. Power Supply CDRH/CE Radiation Label Locations

1-10
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Table 1-2. Power Supply CDRH/CE Radiation Labels

ITEM LABEL DESCRIPTION
Electric Shock Warning
Label
/A\WARNING abe
ELECTRIC SHOCK
1 HAZARD.
This equipment is to
be serviced by trained
personnel only.
©Clarion Safety Systems, LLC darionsafety.com 12298 No. H6010-320WHPL
Grounding Label
2 @ J
DO NOT REMOVE
High Voltage Label
3 &
808-5271
Caution Label
“ !
808-5270'
CE Label
5
Max Current Label
200-240
60-50Hz
6 10A Max

g —

T10A, 250V~

1-11
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Table 1-2. Power Supply CDRH/CE Radiation Labels (Continued)

ITEM LABEL DESCRIPTION

Identification Label

THIS PRODUCT COMPLIES WITH CDRH PERFORMANCE

FR SUBCHAPTER J EXCEPT FOR
DEVIATIONS PURSUANT TO LASER NOTICE NO. 50,
DATED JUNE 24, 2007
MODEL
7 PART#
SERIAL #
MFD/4£/FR%

€3 COHERENT.  YYYY MM DD

5100 PATRICK HENRY DR. SAN 4 MADE IN USA

China RoHS & WEEE

WO B R | B AN S RB R SR R : Label, Power Supply
8 E@ Pb/Hg|Cd| Cr6*| PBB | PBDE zn
x|/ o/o] o | o 0 ‘ 8
- —

O/ T BEREE XA T BEREME

1-12



Remote Interlock
Connector

Laser Safety

The remote interlock connector at the back of the power supply
cabinet (marked INTERLOCK) must be used to connect an external
CDRH interlock (such as a switch on the door to the laser room).
The interlock circuit will then terminate laser action automatically if
the door is opened to the laser operating area. To connect the inter-
lock switch, remove the supplied external jumper plug, and either
re-wire according to the wiring diagram in Figure 1-3, or use a
similar connector. Wire the external interlock switch normally
closed, such that if the door or safety device and the switch opens,
the power supply will immediately turn the laser diodes off. This is
a safety precaution to prevent any unaware personnel from inadver-
tent exposure to laser radiation.

J2| |J1

Figure 1-3. External Interlock Connector (Revolution Power Supply)

Protective
Housings

Cover Safety
Interlocks

The interlock function causes the diodes to switch off when the
interlock contacts are opened. Lasing can only be resumed by
closing the external interlock circuit contacts and cycling the
keyswitch to clear the interlock function. The laser must not be oper-
ated unless the remote interlock function is in use.

The laser beam path is contained within the mechanical housing of
the laser head until it exits at the front (or side) output port. The
diode-pumped head is also contained within this housing to shield
the user from stray laser diode light and to protect the laser diodes
from exposure to dust and electrostatic discharge.

Interlock micro-switches are used to ensure that the Revolution
cannot be operated if the machined metal cover protecting the
optical cavity is not in place. The switches turn off the laser diode
current if the cover is removed. The cover requires a tool to remove.
It is intended to be opened only by Coherent Inc. certified service
personnel.

1-13
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Emission
Indicators

Beam Safety
Shutter

Location of
Controls

Operating
Instructions

CDRH
Requirements for
Operating via
RS-232 Software
Commands

WARNING!

Do not operate the Revolution with any covers removed, except
when absolutely necessary while performing required service.
Operation without the covers may expose the user to hazardous
voltages and laser radiation, and also increases the rate of
optical surface contamination. Unauthorized removal of the
cover protecting the optical cavity will void the warranty.

After issuing a START command, an emission indicator lights at the
laser head to warn that the laser is about to emit laser radiation.

All emission indicators remain on as long as the laser is capable of
lasing. The indicators illuminate a few seconds prior to actual emis-
sion to give nearby personnel time to prepare for laser radiation
emission.

A solenoid-actuated safety shutter is mounted in the optical cavity to
interrupt laser action when necessary. The shutter is actuated when
the laser is turned on (either by pressing the ON button or by issuing
a software command). The interlock fault and fail-safe mode is the
closed position.

Controls for operation of the Revolution laser are accessed through
the control software via RS-232 control so operators are not exposed
to laser radiation during operation of the laser. If the software is
terminated, the computer malfunctions, or the RS-232 connection is
broken, the Revolution will stop lasing within three seconds.

This manual contains instructions for operating and maintaining the
Revolution safely.

The Revolution and power supply comply with all applicable CDRH
safety standards when operated via commands sent to the RS-232
port on the front of the power supply cabinet. A software indicator
indicates that laser energy is present or can be accessed.

1-14



Maintenance
Required to Keep
Laser in CDRH
Compliance

Laser Safety

This section presents the maintenance required to keep this laser
product in compliance with CDRH Regulations.

This laser product complies with Title 21 of the United States Code
of Federal Regulations, Chapter 1, Subchapter J, Parts 1040.10 and
1040.11, as applicable. To maintain compliance, verify the operation
of all features listed below, either annually or whenever the product
has been subjected to adverse environmental conditions (e.g., fire,
flood, mechanical shock, spilled solvents). This maintenance is to be
performed by the user, as outlined below.

. Verify that all the warning labels listed in Figure 1-1 to
Figure 1-2, Revolution Radiation Control Drawings, are
present and firmly affixed in the correct locations.

. Verify that removing the user interlock connector on the back
panel of the power supply prevents laser operation. Figure 1-3
shows the interlock with the jumper plug in place.

° Verify that the time delay between turn-on of the emission
indicator and start of laser emission gives enough warning to
allow action to avoid exposure to laser radiation.

o Verify that the internal beam attenuator (shutter):

d Operates properly when the laser is turned off from the
remote computer controller

° Closes when the keyswitch is turned off

. Blocks access to laser radiation

1-15
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Sources of
Additional
Information

Laser Safety
Standards

Safe Use of Lasers
Document Z136.1

American National Standards
Institute (ANSI)

WWW.ansi.org

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

Equipment and
Training

Laser Focus Buyers Guide
Laser Focus World
www.laserfocusworld.com

The following are some sources for additional information on laser
safety standards and safety equipment and training.

Guidelines for Laser Safety and
Hazard Assessment

Directives PUB 8-1.7
Occupational Safety and Health
Administration (OSHA)

U.S. Department of Labor

www.osha.gov

Laser Safety Guide
Laser Institute of America

www.lia.or

Photonics Spectra Buyer's Guide
Photonics Spectra
www.photonics.com

1-16
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Description and Specifications

SECTION TwWO: DESCRIPTION AND SPECIFICATIONS

Introduction

The Revolution is a diode-pumped, intra-cavity doubled,
Q-switched Nd:YLF laser of 527nm. It is ideal for pumping
high-power Ti:Sapphire amplifiers and for materials processing.
The Revolution represents a significant advance in this class of laser,
offering the high efficiency, low maintenance, and excellent beam
quality afforded by laser diode pumping.

The Revolution laser system comprises four main elements:
o Laser head assembly
o Power supply assembly

o Control computer

i Closed loop chiller

Figure 2-1. Revolution Laser Head
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Laser Head
Assembly

Power Supply
Assembly

Control
Computer

The Revolution optical laser head is a sealed monolithic chassis,
containing integrated opto-mechanical, electrical, and cooling
assemblies, including:

° A diode-pumped, water-cooled, Nd:YLF laser head (pump
chamber)

. An optical resonator
. An acousto-optical Q-switch

i A LBO frequency-doubling crystal in a temperature-
controlled oven

i Safety shutter

The power supply assembly includes a master control board and all
the electronics to drive the laser diodes, stabilize the temperature of
the LBO crystal, Q-switch the laser, and monitor interlocks. The
power supply cabinet connects to the laser head through a removable
3-meter umbilical cable. The power supply contains:

. Diode power supply
° LBO temperature controller
. Q-Switch driver

° Accessory electronics

The Revolution comes with a commercial laptop computer and
proprietary software to control and monitor the functions of the laser
via a RS-232 interface. Because of frequent changes in the avail-
ability of specific computer models, the particular computer deliv-
ered with each laser may vary in brand and features, but in general
it will have a Pentium class processor > 400 MHz, >32 MB of
RAM, >2 GB hard drive, and a CD-ROM. The control software for
the Revolution is pre-installed and tested with each laser, and is also
delivered on CD-ROM.

This computer is intended to function only as a controller for the
Revolution laser. No other software should be loaded or run on this
computer as doing so may interfere with the control of the laser.
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Description and Specifications

A closed-loop chiller is included to dissipate the waste heat gener-
ated and maintain the wavelength of the laser diodes to ensure
maximum absorption of the pump light in the gain medium. The
chiller has two hoses with quick-release connectors, a water filter,
and an internal pressure regulator valve to reduce the water pressure
at the laser head.

NOTICE!

Use only Optishield II (1 pint) diluted with distilled water (as
needed to fill the chiller tank) in the chiller to prevent algae
growth and corrosion in the water system.

The remote interlock connector (marked TNTERLOCK") at the back
of the power supply cabinet must be used to connect an external
CDRH interlock (such as a switch on the door to the laser room, for
example). The interlock circuit will then terminate laser action auto-
matically if anyone enters the laser operating area. To connect the
interlock switch, remove the external jumper plug supplied, and
either re-wire according to the wiring diagram in Figure 2-3 or use a
similar connector. Wire the external interlock switch 'normally
closed', so that when the door or safety device opens and the switch
opens, the power supply will immediately turn off the laser diodes
as a safety precaution, and prevent any unaware personnel from
inadvertent exposure to laser radiation.

The interlock function causes the diodes to switch off when the
interlock contacts are opened. Lasing can only be resumed by
closing the external interlock circuit contacts and then cycling the
key switch to clear the interlock function. The laser should not be
operated unless the remote interlock function is in use.
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Water In.
Water Ou
¥ 9-Pin External Interlock
Revolution Laser Head
RF BNC
4-Pin Diode
6-Pin Contr Gl
Revolution Notebook
Chiller Power Supply Computer

RS 232to USB__|

220VAC 115VAC
12A 10A/5A
50Hz/60Hz 50Hz/60Hz

Figure 2-2. Connection Block Diagram

Door Switch

B TJ1

Figure 2-3. External Interlock Circuit Diagram
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Specifications &  Reference product data sheet available at http:/www.coherent.com

Environmental for specifications. See Table 2-1 for environmental requirements.
Requirements
Table 2-1. Environmental Requirements
PARAMETER REQUIREMENT
Ambient Operating Temperature:
Laser Head 18°Cto 28°C
Power Supply
Relative Humidity 40 to 60 % (Non-Condensing)
Altitude Sea Level to 10,000 ft. (3,000 m)
Dimensions Reference Table 2-2, Figure 2-4, and Figure 2-5 for dimensions,

weight, and line drawings.

Table 2-2. Dimensions & Weight

LENGTH WIDTH HEIGHT WEIGHT
LASER HEAD” | 60.62 cm (23.87 in) | 21.59 cm (8.5 in) 14.03 cm (5.52 in) 19'5(12%) Ibs)

POWER SUPPLY | 43.68 cm (17.20 in) | 48.26 cm (19.00 in) | 13.25 cm (5.22in) | 14 kg (31 Ibs)

a. Measurements include handles.
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Figure 2-4. Revolution Laser Head Dimensions
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Installation and Utility Requirements

SECTION THREE: INSTALLATION AND

Location and
Environment

Required Utilities

UTILITY REQUIREMENTS

Before installation, select a suitable location for the Revolution. The
Revolution is constructed using a temperature-stabilized monolithic
body, but Coherent recommends that the laser be located in a labo-
ratory-type environment that is free from dust and drafts, with
humidity range within 40-60% (non-condensing) and does not
exhibit temperature fluctuations greater than + 5°C.

The environmental rating of the altitude for laser operation must be
below 10,000 feet and for non-operating laser must be below 25,000
feet.

The Revolution system requires the utilities listed in Table 3-1.

NOTICE!

Do not apply AC power to the power supply chassis; this will
activate the LBO crystal heater. Programming the crystal heater
improperly will permanently damage the crystal. Such damage
will not be covered under warranty.

WARNING!

The Revolution power supply is compatible with 200-240 VAC
and 50-60 Hz frequency. Do not attempt to operate the Revolu-
tion at a different voltage or frequency without consulting with
an authorized service representative.

Table 3-1. Revolution Utility Requirements

PARAMETER REQUIREMENT
Cooling:
Laser Head Closed-loop water cooling
Controller Air-cooled with ambient air
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Table 3-1. Revolution Utility Requirements

PARAMETER REQUIREMENT

Controller AC Voltage 200-240 VAC, 50-60 Hz, 9 A Max

220 VAC (£ 10 %), 50 Hz, 12 A Max
Air-Cooled Chiller AC Voltage OR
220 VAC (£ 10 %), 60 Hz, 12 A Max

220 VAC (£ 10 %), 50 Hz, 12 A Max
OR
220 VAC (£ 10 %), 60 Hz, 12 A Max

Water-Cooled Chiller AC Voltage
(Figure 3-1)

Certified 3-conductor power cord, 16 AWG.

< 10 ft (3 m) length and rated for 10 A
Power Cord (Figure 3-2) minimum.

The Controller power cord provided in the
ship-kit is rated for 1625 W.

NEMA L6-30 IEC320 C19

.1=3 =-—d=

Black Cord

Figure 3-1. Chiller AC Voltage Cable
3-2
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NEMA &-15¢ IEC 60320-C13

Jacket Conductors NOM O.D. Rating

Length Wire Type
15A/250V

6' 14 AWG 3 SJT Black N.American .360-.395

Evolution HE power cord
Item Number*: 560-2997
Description*: CORD PWR HV 250VAC 15A

NEMA 6-15P 6' LG

Figure 3-2. Revolution Power Supply Cable

Use standard table screws (M6 or ?-20) on the two slots located at
the edge of the front and back of the laser housing to secure the laser
head to the table.
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Parts List

PARTS LIST

The following parts can be ordered by contacting our Technical
Support Hotline at 1-800-367-7890 (1-408-764-4557 outside the
U.S.); through E-mail (clg.tech.services@Coherent.com); or your
local Coherent service representative.

Table A-1. List of Parts

DESCRIPTION PART NUMBER
REVOLUTION SYSTEM
Computer Laptop 1128466
Interlock Jumper, Power Supply 1102346
Removable knobs (qty 3) 400-0989

REVOLUTION CHILLERS & ACCESSORIES

Corrosion Inhibitor, Optishield II 400107
Poly Science Water Filter, 5p, 2.5 in. Diameter x 9.875 in. length 1166401
Chiller, Turbine Pump, Air-Cooled Condenser, Single Phase, 1500W 1234950
Cooling Capacity @ 240VAC/50Hz

Chiller, Turbine Pump, Air-Cooled Condenser, Single Phase, 1800W

Cooling Capacity @ 208/230VAC/60Hz, or 1500W Cooling Capacity 1234960
@ 200VAC/50Hz

Chiller, Turbine Pump, Water-Cooled Condenser, Single Phase, 1235050
1550W Cooling Capacity @ 240VAC/50Hz

Chiller, Turbine Pump, Water-Cooled Condenser, Single Phase,

1850W Cooling Capacity @ 208/230VAC/60Hz, or 1550W Cooling 1235060

Capacity @ 200VAC/50Hz

Parts List- 1
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GLOSSARY

°C Degrees centigrade or Celsius
°F Degrees Fahrenheit

u Microns

urad Microradian(s)

psec Microsecond(s)

1/e2 Beam diameter parameter

A Amperes

AC Alternating current

AGC Automatic gain control

BPF Band pass filter

CDRH Center for Devices and Radiological Health
cm Centimeter(s)

CW Continuous wave

DC Direct current

EMC Electromagnetic compliance
GHz Gigahertz

Hz Hertz

IR Infrared

kg Kilogram(s)

kHz Kilohertz

LED Light emitting diode

LVD Low voltage directive

m Meter(s)

mA Milliampere(s)

MHz Megahertz

mm Millimeter(s)

mrad Milliradian(s)

msec Millisecond(s)

mV Millivolt(s)

mW Milliwatt(s)

Nd:YLF Neodymium doped yttrium Lithium Fluoride

nm Nanometer(s)
OEM Original equipment manufacturer
PZT piezo-electric transducer

Glossary - 1
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RF Radio frequency

rms Root mean square

Rx Receive

TEM Transverse electromagnetic (cross-sectional laser beam mode)
Tx Transmit

VAC Volts, alternating current

VvDC Volts, direct current

w Watt(s)

Glossary - 2



B
Beam safety shutter 1-13

C
CDRH
Compliance 1-5
Requirements 1-13
Closed loop chiller 2-3
Control computer 2-2
Cover safety interlocks 1-12

D

Dimensions 2-5
Power supply 2-9

E

Emission indicators 1-13

Equipment and Training 1-15
Export Control Laws Compliance vi
Eye wear, protective 1-4

H

Hazards 1-1
|

Installation

Location 3-1
Power supply 3-2
Interlocks, safety 1-12

K
Keyswitch 1-5
L
Labels

Warning 1-5
Laser 2-2

Laser Head Assembly 2-2
Laser safety 1-1

Location of controls 1-13
Location, installation 3-1

INDEX

M
Maintenance

Required to keep laser in CDRH compliance

Requirements

(0]

Operating instructions
1-13

Output port shutter

|

Parts list  A-1

Power supply
Assembly 2-2

Dimensions 2-9

Protective eye wear
Protective housings

R

1-14

1-13

1-4
1-12

Remote interlock connector 1-12

Requirements
CDRH 1-13

Installation 3-1

Maintenance 1-14

Utility  3-1
S
Safety
Eye wear 1-4
Interlocks 1-12
Keyswitch 1-5
Laser 1-1
Warning labels
Specifications 2-5
U
Utility requirements
\W4

Warning labels 1-5

Index - 1

1-5

3-1

Index



Revolution Laser Preinstallation Manual

Index - 2






Revolution Laser Preinstallation Manual
© Coherent, Inc. 2/2016, (RoHS) Printed in the U.S.A.
Part No.1299437, Rev AA






Revolution Laser Preinstallation Manual
©Coherent Inc., 2/2016 (RoHS), printed in the USA
Part No. 1299437 Rev. AA



	Preinstallation Manual Revolution High-Power Q-Switched Laser System
	Table of Contents
	List of Figures
	List of Tables
	Preface
	Export Control Laws Compliance
	Signal Words and Symbols in this Manual
	Signal Words
	Symbols


	Section One: Laser Safety
	Hazards
	Optical Safety
	Recommended Precautions and Guidelines


	Protective Eye Wear
	CE Compliance
	CDRH Compliance
	Waste Electrical and Electronic Equipment (WEEE, 2002)
	Keyswitch
	Warning Labels
	Remote Interlock Connector
	Protective Housings
	Cover Safety Interlocks
	Emission Indicators
	Beam Safety Shutter
	Location of Controls
	Operating Instructions

	CDRH Requirements for Operating via RS-232 Software Commands
	Maintenance Required to Keep Laser in CDRH Compliance
	Sources of Additional Information
	Laser Safety Standards
	Equipment and Training


	Section Two: Description and Specifications
	Introduction
	Laser Head Assembly
	Power Supply Assembly
	Control Computer
	Closed-Loop Chiller
	Block Diagram
	Remote Interlock Connector
	Specifications & Environmental Requirements
	Dimensions

	Section Three: Installation and Utility Requirements
	Location and Environment
	Required Utilities

	Parts List
	Glossary
	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 99
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ArialMT
    /ArialNarrow
    /CenturyGothic
    /Coherent
    /Symbol
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 3.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 3.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




