Diode pumped passively -switched micro laser

AltL as

N
-

[200¢]

info@altechna.com www.altechna.com



Contents

10.

11.

12.

13.

14.

LASER SAFETY

WARRANTY INFORMATION

PRODUCT DESCRIPTION / DIMENSIONS
UTILITY REQUIREMENTS AND SYSTEM INSTALLATION
SYSTEM CONTROLS

CONNECTING THE LASER CABLES
TURNING ON THE LASER SYSTEM

DAILY OPERATION OF THE LASER SYSTEM
SHUTDOWN PROCEDURE:

TROUBLE SHOOTING GUIDE:

IMAGES AND GRAPHS

APPENDIX I. STORING YOUR LASER
APPENDIX Il. COMMON LASER BEAM TERMS

CONTACTING Altechna Co. Ltd



1. LASER SAFETY

Before operating this equipment, users should tef&NSI Standard Z136.1 that outlines
precautions for safe operation of laser equipmedtspecifically recommends that:

1. Users should have initial eye examinations goasperating laser equipment followed by
periodic re-examinations.

2. Users should use appropriate eye protection when epating laser equipment.

This equipment is powered by a power supply capabhigh current output. There are no user
serviceable components in this system.

These lasers comply with DREW radiation performaste@dards, 21CFR subchapter J.

BEWARE OF HAZARDOUS LASER RADIATION. AVOID DIRECT
EXPOSURE TO THE BEAM. DO NOT STARE AT SCATTERED OR
REFLECTED LIGHT. STRICT OBSERVANCE OF WARNING LABE LS
IS ADVISED.

This laser has a maximum output of 0.2 mJ @ 10 kHzt
1030nm.This label is displayed on the top of the $&r head.



2. WARRANTY INFORMATION

LIMITED WARRANTY

All mechanical, electrical and optical parts angeasblies when operated under normal conditionsrand
accordance with the product instructions are waedto be free from defects in workmanship and
materials for the first full year following delivenf the equipment. The following warranty conalits
shall apply to all laser systems, unless amendaditing by Altechna Co. Ltd.

ADJUSTMENT. — No electrical, mechanical or optical adjustmeantthe laser system are
permitted, unless expressly authorized by AltedBoal td

NOT COVERED — Damage due to abuse, improper installation pliegtion, alteration,
accident, negligence in use, improper storagespm@amation or handling is not covered by this
warranty. This warranty shall not applyere the original equipment identifications haeer
removed, defaced or altered.

DAMAGE IN SHIPMENT _ - Your laser product should be inspected anddes$esoon as it is
received. The product is packaged for safe dsfivéfrthe product is damaged in any way, you
should immediately file a claimith the carrier or, if insured separately, witle thsurance company.
Altechna Co. Ltdwill not be responsible for damage sustainedipraent.

CLAIMS ASSISTANCE - Write to info@altechna.cowr your local distributor an email, in
which describe the problems. Give our represemgdlie full details of the problem. Helpful
information or shipping instructions will be proed. If requested, estimates of the charges for
non-warranty or other service work will be supplieefore work begins. Products being
returned for repair must be shipped in their oagjshipping cartons to avoid damage.




3. PRODUCT DESCRIPTION / DIMENSIONS

TheAltechna Co. LtdSeries AltLas Laser

The AltLas DPSS laser is a high repetition rpgssively Q-switched, diode pumped Yb:YAG system.
With specified average powers of 50 mW to 500 m\)aB0nm and at repetition rates from single shot
to 25 kHz, the DPSS laser is specifically desigioetheet the needs of the OEM system designer.
Combining the power conversion efficiency of diqguenped solid state technology with proprietaryiase
cavity design and a sealed housing, the AltLadeslly suited to industrial environments. The laser
requires only regular household electrical powerexternal water-cooling and operates at or neamro
temperature. A proprietary mechanical design,zimigj stress-relieved components, eliminates cavity
alignment for the life of the laser. The lasermpatitmode is TEMoo.

STANDARD SPECIFICATIONS, AltLas DPSS LASER:

OPTICAL (variations based on model number):

Wavelength 1029.8 nm
Average power 50 - 500 mw
Pulse length 09-14 nsec
Repetition rate Single shot - 50 kHz
Mode M<1.25 TEMoo
Beam divergence (full angle) <3 mrad
Polarization, linear, vertical 30:1
Power stability over eight hours , rms <3 %
ELECTRICAL:

Input voltage 110-240 VAC
Power consumption, maximum 80 W
Ambient operating temperature (non-condensing3a.&

PHYSICAL:

Laser head dimensions in centimeters 19.2 x 9.9x 4
Laser head weight 0.8 kg.

Laser power supply dimensions in centimeters 13.2x 3.0
Laser power supply weight 0.4 kg.



Picture 1. Detailed drawings of laser head



Picture 2. Detailed drawings of laser controller

4. UTILITY REQUIREMENTS AND SYSTEM INSTALLATION

INCOMING INSPECTION :

Immediately upon receipt, the laser should be ukghand inspected for shipping damage. If none is
evident, test for satisfactory operation.

UNPACKING :
Inspect the packing list and verify that all medtyiare present. Note: Retain all packing maiteri

After unpacking, inspect the crate and all comptsef the laser for damage. If any damage isdpun
contact the carrier for immediate on-site inspectidll claims for damage should be directed to the
carrier. Write an email to info@altechna.com ffather instructions.

Note: DO NOT remove any covers or panels unlpssiged!



VENTILATION:

Provide adequate ventilation so that the ambienpé&gature of the air is in the range of 20-30CisTh
the preferred operating temperature range foraberl The lasers will operate satisfactorily aver
greater range, 10-35C, but some power loss mayerienced. It is important that air inlets or etsl
on the sides of the laser power supply are nototistd

MOUNTING:

The laser head is designed to be mounted in altydstt For testing purposes, the laser can sirsialyd
on a table on its feet. For permanent installatioa laser should be bolted to the user's systamtical
bench.

POWER REQUIREMENTS:

The laser power supply and cooling system are us@vénput devices. They will operate at any staidd
AC line voltage, worldwide (110 — 240 VAC). All rdels operate at 50Hz or 60Hz input.

5. SYSTEM CONTROLS

Before attempting to operate the laser, familiayi@erself with its various controls.

LASER CONTROLLER CONTROL BUTTONS (REFER TO PICTURE 4):

The following is a description of the control burtsofound on the power supply:

1. ON/OFF Switch: Enables all the control desiwgthin the power supply to turn on. It indicates
blinking green CONTROLLER ON led on laser controlle

a) ‘O’ OFF position
b) ‘1" ON position

2. 'LASER ON/OFF Button: When pressed, the lasactivated. It takes several seconds to reach
operating power of laser. It indicates red LASER Bi\.

3. 'FREQUENCY UP’ and ‘FREQUENCY DOWN'’ Buttons:h&se buttons increases and decreases
laser pulse repetition rate. The exact pulse répetiate value is indicated on LCD screen.

If you want to use external trigger source, set Hailue to Single Shot by pressing ‘FREQUENCY
DOWN'’ Button few times. Now you can connect extétnigger source.

NOTE: in external trigger mode the pulse repetitiaie is not displayed in LCD screen



6. CONNECTING THE LASER CABLES

CONNECTING THE LASER CABLES (REFER TO PICTURE 3):

1. Place the laser head on a table.
2. Find the end of the cable marked “Laser Headl’@nnect connector to it's corresponding mate.
3. Repeat the above step with the free end ofab& at the laser controller end.

4. With the key switch in the OFF position conribet power supply cable into the side of the laser
controller.

5. Connect the AC power cable into the rear ofpiveer supply and then into a suitable AC power
outlet.

Picture 3. Connecting the laser cables



Picture 4. Laser controller control buttons



7. TURNING ON THE LASER SYSTEM
TURNING ON THE LASER SYSTEM

1. Turn on the laser controller by pressing ON/GH#ich to position ON. Verify that the fan under
The controller works well and the air is circul@tinAllow the system to run for several seconds.
CONTROLLER ON led must blink continuously

2. To turn on the laser, press the LASER ON/ORffobu The LASER ON led will start blinking and
the CONTROLLER ON led will shine continuously.

8. DAILY OPERATION OF THE LASER SYSTEM

WARNING: Install a power meter or beam block in front of the output of the laser before
turning on the laser. Place the power meter or bea block approximately one foot from
the laser output aperture to avoid contaminating tle output window with ablated material.

WARNING: If the laser beam strikes any semi-glossor reflective surfaces, dangerous
and potentially blinding reflections or scatter canresult. Never work around the laser or
enter a room where the laser is operating without waring laser safety glasses!

1. The laser beam can be tracked by briefly ptaainisualizer card in the beam path. Move thd car
continuously to prevent burning the card. Doplate the card in the beam any closer than few
centimeters from the output aperture of the laser.

2. When performing a cold start, the first minote@peration may exhibit slight power fluctuations
while the laser reaches 90% output. Over the féwtes, laser power should rise from 90% to 100% of
specified power. After this period, the laser atitghould be stable and ready to use.

3. The Altechna Co. Ltd AltLas laser system isigieed to operate continuously for the lifetimetaf
laser with very little maintenance.



9. SHUTDOWN PROCEDURE:

SHUTDOWN PROCEDURE:

1. Press the LASER ON/OFF button. The LASER @NRtlwill extinguish and the CONTROLLER
ON light keeps blink continuously.

2. Press the ON/OFF switch to position OFF. TheNCROLLER ON light will extinguish.

Note: To extinguish the pulsed output beam fortgheriods of time, the system can be set to the
LASER OFF mode by pressing the LASER ON/OFF butt®he system can later be returned to the
pulsed output state by again pressing the LASERGBIN/button.

Note: To extinguish the pulsed output beam faglperiods of time (several days), the laser mest b
switched off and we recommend to disconnect thegp@upply from the wall outlet. To restart theelas
connect the power supply to wall outlet and follin turn-on procedure above.

10.TROUBLE SHOOTING GUIDE:

PROBLEM

POSSIBLE CAUSES

SOLUTION

Controller-On light not on

- Line cord not connecte
- Main power switch at

side of laser controller
not on

Connect line cord to power supply ar
suitable AC power source.
Turn on main power switch at the sio
of laser controller

nd

e

Controller-On led is on, but not -

blinking

Laser controlled
software error

Turn off the laser controller,
disconnect and connect the power plug
turn on the controller.

If the problem still exist contact
Altechna Co. Ltd. For further instruction

Laser is turned on (LASER ON -

led is shining), but laser isn’t
emitting.

Cable not connected
between laser controller
and laser head

Check the cable between laser
controller and laser head

Laser is turned on, but
CONTROLLER ON led isn't
blinking. It is shining
continuously or extinguished.

- Laser controlled

software error

Turn off the laser controller,
disconnect and connect the power plug
turn on the controller.

If the problem still exist contact
Altechna Co. Ltd. For further instruction

If the problem experienced cannot be resolved by th troubleshooting guide, please contact a
Altechna Co. Ltd., Customer Service Representativat either your local distributor or directly
through Altechna Co. Ltd. For contact information, please refer to the Contacts page of this

manual.



11.IMAGES AND GRAPHS

Picture 5. Laser beam structure and laser head/sde

Picture 5. AltLas laser head and controller



Picture 6. Laser pulse shape

Picture 7. Pulse train of Yb:YAG micro laser



12. APPENDIX |. STORING YOUR LASER

Altechna Co. Ltd. has designed the AltLas lasenfaximum reliability and flexibility.
However, if you plan to store your laser for aneexted period of time, there are a few steps that
you can take to assure that your laser will alwtays on at peak operating performance.

1. Unplug the system.

2. Disconnect the cables from between the laszdl bad power supply.

3. Disconnect the hoses and drain the water frenaser.

4. Wrap the units in their plastic bags and paekt in their original shipping container.
5. Store the system in a cool dry place, prefgrabke from dirt and contamination.

Following the above procedure will insure outsitaggerformance from your laser, even after
long periods of storage.

13.APPENDIX 1l. COMMON LASER BEAM TERMS

The following is a list of the parameters that eleaerize the laser beam emitted from a DPSS laser:

1) Wavelength - Electromagnetic energy is transmitted in themfoof a sinusoidal wave. The
wavelength is the physical distance covered by oybe of this wave; it is inversely proportional to
frequency. In the case of the DPSS laser, the leagth is expressed in nanometers.

2) Repetition Rate— Defined as the number of optical pulses emittach the laser per second.

3) Pulse Length— The interval duration of each pulse from thetasThe pulse length is the measured
length in time at half of the maximum amplitudetiod pulse (FWHM).

4) Average Power The product of the energy per pulse (joule) tedrepetition rate (pulse frequency
in hertz); expressed in watts.

5) Spatial Profile - In the case of the DPSS laser, the output beadhose to Gaussian or TEMoo in
shape. The 2, where r is the distance from thenbeaircular in cross-section and the amplitisd@)=
E(0) exp-(r/w)beam center and w is the radius dtlwvthe amplitude is 1/e of its value on the awiss
called the beam width. Sometimes the ‘Spatial Rrofif the laser is referred to as the ‘Mode’ oéth
laser.

6) Beam Diameter- As the beam in the DPSS laser is approximat&ido, the beam diameter is
defined as the calculated distance between twatlgx@gposed points on the beam where the energy has
dropped to 1/e”2 of its peak center energy. It @lapn be viewed as the diameter of a circular apertu
through which 86% of the total energy of the beaithpass.

7) Polarization — The direction of the electric field vector iretlaser beam. The polarization vector is
always in the plane at right angles to the directd the beam. In the case of the DPSS laser, the
polarization is vertical. The value given to pdation is expressed as a ratio of the amount dfoadly
polarized to horizontally polarized light presemthe beam.



14.CONTACTING Altechna Co. Ltd

CORPORATE OFFICE

E-mail: info@altechna.com
Address: Konstitucijos ave. 23C-604, Vilnius
Postal code: LT-08105
Country: Lithuania, European Union
Tel: 370-5-2725738
Fax: 370-5-2723704

Web: www.altechna.com

DISTRIBUTORS

http://www.altechna.com/cateqories.php?main cateqge359

Copyright
No information contained in this document may h@oduced in any form, in full or in part, withoutiqr written
permission from Altechna Co. Ltd. All informatiomqvided isSCONFIDENTIAL.



