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DL SERIES

<500 mW

CLASS IIIb

®

Compact Solid State CrystaLaser

USER MANUAL

DL375, DL405, DL473, DL488, DL633, DL635, DL638, DL640, DL655, DL660, DL690,
DL785, DL808, DL830, DL850, DL852, DL869, DL940, DL980, DL1550

READ THIS MANUAL CAREFULLY BEFORE OPERATING THE LASER

VISIBLE AND INVISIBLE LASER RADIATION
AVOID DIRECT EXPOSURE TO BEAM

MAX. AVERAGE OUTPUT POWER
495 mW AT WAVELENGTH
345 - 501 nm, 550 - 1064 nm

SOLID STATE LASER
CLASS llib LASER PRODUCT

LASER RADIATION
AVOID EXPOSURE TO BEAM
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VISIBLE AND INVISIBLE LASER RADIATION
AVOID DIRECT EXPOSURE TO BEAM
MAX. AVERAGE OUTPUT POWER
495 mW AT WAVELENGTH
50 - 380 nm

VISIBLE AND INVISIBLE LASER RADIATION
AVQID DIRECT EXPOSURE TO BEAM

2!
SOLID STATE LASER
CLASS Hib LASER PRODUCT

LASER RADIATION
AVOID EXPOSURE TO BEAM
CLASS b LASER PRODUCT

MAK AVERAGE OUTFUT POWER 438 i
AT WAVELERITH 180 - W o

MAX. AVERAGE OUTPUT POWER
495 mW AT WAVELENGTH
1400 - 1600 nm
SOLID STATE LASER
CLASS llib LASER PRODUCT

LASER RADIATION
AVOID EXPOSURE TO BEAM
CLASS llib LASER PRODUCT

WAL AV ERAGE OUTPUT FOWER 400 ma¥
AT AL ENSTH 1480 1480 o
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VISIBLE AND INVISIBLE LASER RADIATION
AVOID DIRECT EXPOSURE TO BEAM
MAX. AVERAGE OUTPUT POWER

500 mW AT WAVELENGTH
520-540, 790-820, 1047-1350 nm

SOLID STATE LASER

CLASS lliib LASER PRODUCT



http://www.crystalaser.com/

This Solid-state CrystaLaser® is easy to operate, but read this manual carefully before
operating it for the first time.
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MODEL NUMBER DESCRIPTION
H—j H—} H—j L Other Options
Wavelength in nm O = Other Standard Options (see sales order for details)
e.g. 488 =488 nm X = Special Option or Customization
e.g. 1064 = 1064 nm Standard Options
S = Single Longitudinal (or Spectral) Mode
L = Low Noise Version (if not included in base model)
DL = DL Series 3 = Extra-Long Coherence Length

T = Multiple Transverse Modes Present
AL = Alpine Option
TL = Tahoe Option
—— Laser Optical Power in mW
e.g. 050 =50 mw
e.g. 100 = 100 mw




CONTENTS OF THE PRODUCT PACKAGE

Carefully check the contents of the laser system package. The package should include the
following standard items:

1. Laser head

. Laser power supply (CL-2000, or optional CL-2005)
. Power cord

. Cable to connect laser to power supply

. Interlock connector (this one has connections for Analog Modulation)
Master key

This manual
The Certificate of Compliance
Any hardware options that were ordered (e.g. optical fiber)

©

If any items are missing, immediately contact CrystaLaser Customer Support.
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/!\ LASER SAFETY @\

. Do not try to open the housing of the laser at any time. The housing of the laser head is
sealed and not removable. There are no user serviceable parts inside the laser head. It is
not permitted to open or remove the housing during at any time during the operation,
maintenance or service of this laser. Opening the cover of the laser head is dangerous and
may result in hazardous radiation exposure. It will also cause laser failure, and voiding of
the warrantee.

. Do not aim the laser at an individual’s eye. Do not permit laser tracking of nontarget
vehicles or aircraft.

c. Permit only experienced personnel to operate the laser.

Operate the laser only in a restricted area, and place a warning sign on the door. The laser
should be operated within a localized enclosure, or in a light-tight room with interlocked
entrances to assure that the laser cannot emit while a door is open.

. The laser beam or its specular reflection should never be directly viewed with optical
instruments such as binoculars or telescopes without sufficient protective filters.

. Make sure that there is nothing in the path of the beam which can return direct reflections
into the laser.

. Enclose as much of the beam path as possible. Even a transparent enclosure will prevent
individuals from placing their head or reflecting objects within the beam path.
Terminations should be used at the end of the useful paths of the direct and any secondary
beams. Remove all unnecessary mirror-like surfaces from within the vicinity of the laser
beam path. Always double check that there are no obstacles in the beam path which will be
likely to cause dangerous reflections.

. Never push objects of any kind into the power supply through cabinet slots as they may
touch dangerous voltage points or shot out parts that could result in a risk of electric shock
or cause the laser system failure. Never spill liquid on the product.

This is a Class IIIb laser product. VISIBLE AND INVISIBLE RADIATION. AVOID

EXPOSURE TO BEAM. The laser output is of high intensity. The maximum laser

output power from the aperture of the laser is < 500 mW. A potential eye hazard exists for

the direct beam or a specular reflection. Always use proper laser eye protection: safety

goggles. Ensure that the goggles are suitable for the wavelength being emitted and they fit
snugly.

j. The “LASER ON” and “POWER ON” white LED lights, located on the front panel of the

power supply, are the laser emission indicators. On DL lasers that uses a Type 4 platform,
there is a white LED that is an additional laser emission indicator next to the laser head
electrical connector. These are designed to be visible through most laser safety glasses
used for the laser wavelength, but the user should make sure that these indicator lights are
visible through the specific safety goggles being used.



OPERATING PROCEDURES
CL-2000 Power Supply

FRONT PANEL OF CL-2000 POWER SUPPLY

CL-2000 DIODE PUMPED CRYSTAL LASER POWER SUPPLY
ON
( ". . OFF 3
®
= °$‘»G\~\ \ @ CrystaLaser
/ \ \
LASER HEAD LASER MASTER KEY
TEMPERATURE EMISSION SWITCH

INDICATOR INDICATORS

For the CL-2000, the LASER ON and POWER ON lights are the laser emission indicators.
The OVER HEAT light is a caution and an indicator of the temperature of the laser head. If the
over-heat light is on during the first 2 minutes when main power is on, then the LED light is
off automatically, this is normal and it is not actually over-heating.

If the OVER HEAT light is continuously on or flashing for more than 3 minutes, the laser
head is overheated; the laser should be turned off. Otherwise, the lifetime of the laser diode
may be shortened. Before turning on the laser again, it is necessary to increase the heat
dispersion of the laser head by, for example, increasing the surface area of the heatsink, or
connecting the heatsink with a large cold metal sheet.

Keep the master key in a safe place with authorized personnel. The manufacturer has no spare
key.

BACK PANEL OF CL-2000 POWER SUPPLY

CAUTION: RISK OF ELECTRIC SHOCK, DO NOT OPEN
AVIS: RISQUE DE CHOC ELECTRIQUE NE PAS OUVRIR
TO AVOID DAMAGE, POWER SUPPLY S/N
MUST MATCH LASER HEAD S/N

ON

INTERLOCK LASER HEAD

Cmasarlc Identification and
Model No. CLwww-ppp 1 i
st Clous Cer.tlﬁcatlon label
Manuacurect June 1997 Serial number

Complies wit 21 CFR 1040.10

100 - 240 VAC MADE IN U.S.A,

9-PIN LASER HEAD

REMOTE CONNECTOR
INTERLOCK

MAIN POWER
SWITCH XXX VAC SOCKET

LD CURRENT ADJUSTMENT



CL-2005 (optional upgrade)

CL-2005 POWER
SUPPLY’S FRONT

PANEL
OUTPUT POWER DISPLAY POWER MASTER KEY
(LASER EMISSION INDICATOR) ADJUSTMENT SWITCH
KNOB

The CL2005 is an optional power supply (upgrade). The OUTPUT POWER display also
functions as the laser emission indicators. Power is displayed as follows: For 500-950 mW
lasers, the display shows the power in mW as Oxxx (e.g. 0800 = 800 mW) . For >1W lasers,
the display shows the power in Watts (e.g. 02.50 = 2.5 Watts). The output power of the laser
can be adjusted using the POWER ADJ knob.

DC power supply

Power monitor wires

0 mV up t0 200 mV Note: The optional DC power supply is intended to go inside OEM equipment.

N\

x I

2-Pin
Interlock Interlock

Connector
Telephone 12 VDC Input

connector

9 pin, D-sub To Laser Head 12 85
Brown thermal resistor sensor. -
Orange 1D (=)
Fed TEC(+/-) Fran]
Yellow, Green, Blue, Grey N
Ground. 4-40 screw mounting
Pk power monitor (+)
White, black /A,

32

127 33

Input: 12 VDC +0.5/-0.3 V.
Maximum in rush current
0.6A. Typical normal

2 ing holes, §3.5 .
mounting holes, ¢3 operation < 0.3 A.

L ~

i
L

nY
L
]

35

52



SET-UP & OPERATION

other than those specified herein may result in hazardous radiation

f Caution: Use of controls or adjustments or performance of procedures
exposure.

Notice: Dropping the laser, or subjecting it to heavy vibration or strong shock may result in
laser failure and voiding of warrantee.

1. Before starting, thoroughly read and understand the “Laser Radiation Safety” and
the “Operating Procedures” sections. Follow safety rules at all times.

2. Mount the laser head onto a heat sink.

The laser will operate on optical table without any mounting hardware. Otherwise, a
distortion-free mounting is required. Mounting hole locations are shown in the drawings
in the appendix.

Note: We recommend that the temperature of the laser head case temperature be
maintained at a constant temperature during operation. This will result in the most stable
operation. The ambient temperature and the thermal characteristics of the plate that the
laser laser is mounted on (which acts as a heat sink), must allow the laser to stay within
the required operating temperature. Refer to the table below for operating temperature

ranges.
Product Laser Case Laser Case Ambient Ambient
Family Temperature Temperature Temperature Temperature,
Range, Range, Best Recommended
Maximum Stability
DL 10°C to 35°C 15°C to 30°C 5°C to 40°C 10°C-35°C”

" No heat sink is typically required within this temperature range. Additional heating or cooling may
be needed outside this range. Then, in most cases, an 8”x8” (20cm x 20cm) metal plate is sufficient.

3. Connect the laser head to the power supply
Notice: Mis-connecting the laser head will cause the laser failure. Lasers

Connect the laser head and the laser power supply. Make sure that the Serial No of laser
head and the Serial No of the power supply is the same. Each laser head having a product
serial number (S/N) should only be connected with the laser power supply having the
same S/N; Otherwise, the laser will fail. Do not connect the laser head to the other socket.
The laser power supply has been adjusted for the corresponding laser head.



4. Connect the remote interlock, and optional TTL signal to the power supply
The socket of the remote INTERLOCK is at the rear board.

Interlocks  pin 6

. ., . . . . M 3 X .
Short-circuiting pin 4 to pin 5 will keep the laser on. in2 ?}‘;IL pind pinS  ground

For TTL option laser, apply the TTL signal on Pin 3 and Ground =~ |Analee \\\ / pin7
. . Input .
Pin 6 of the connector in order to turn the laser on/off. Never LR pin 8

apply electricity voltage exceeding +/-5 volts on the pins of the pin

socket. For modulating the laser output, we recommend using

ov (laser off) and 3 to SY (laser on) lev.el square signals, REMOTE INTERLOCK
applied to pin 3. The required output resistance of the TTL SOCKET

circuit < 500 Q.

If you ordered the analog modulation option, then connect the analog input signal to pin 2.
S. Turn the master key switch to the OFF position.

6. Connect the power cord to the power supply

Check the line voltage before plugging the power cord into the electrical power source.
Make sure it is the same as the voltage indicated on the back panel of the laser power
supply, near the power receptacle.

Caution: The laser power supply is equipped with a 3-wire grounding

type plug, a plug having a third (grounding) pin. This is a safety feature. If
you are unable to insert the plug into the outlet, contact your electrician to

replace the plug. Do not defeat the purpose of the grounding-type plug.

Power consumption of the laser system is <15 Watts.

The laser is now ready to turn on for operation.

7. Turn on the main power switch.

The POWER ON indicator light should go on. Allow the laser to start to warm up for 30
seconds before proceeding to the next step.

8. Manually open the aperture shutter.

9. Turn on the master key switch.

After a >30 seconds delay, the master key switch can be turned on by an authorized
person. The LASER ON indicator light should go on. In this state, the laser can emit a
good quality beam from the aperture after laser warms up, whenever the aperture shutter
open. The laser output will be stable in < 3 minutes

SHUTTING DOWN

1. Use the master key switch to turn off the laser.
2. Close the aperture shutter.
3. Turn off main power switch.




TROUBLESHOOTING AND SERVICE

the power supply may expose you to the danger of laser radiation, or the risk of
electric shock, and may cause failure of the laser system. Do not open the
housing of the laser head or the cover of the laser power supply! Doing so
will also void the warrantee. If necessary, return to CrystalLaser for repair.

f Caution: Opening or removing the housing of the laser head, or the cover of

CUSTOMER SUPPORT

If the laser has any problems, please contact CrystalLaser Customer Support. Do not attempt
to service this product yourself. The housing or cover of the laser head is fixed and is not
removable.

RETURNING THE PRODUCT

If the laser needs to be returned to us, please contact us to receive an RMA number. You may
fill out the RMA form on the web site: www.crystalaser.com/rma. Return shipments will not
be accepted without an RMA number.

Please ship the laser well packaged, prefer using the original box, through UPS with freight
prepaid.

TROUBLESHOOTING

1. If the master key switch is turned on, but the laser does not go on, and the laser on
light if off, then check the remote interlock.

2. If the output beam is not the correct transverse mode or the output does not meet the
specifications, please try turning the key switch off and then on again.

3. If the laser power is not correct, first check to make sure that the laser and the power
supply have matching serial numbers.

ADVANCED PROCEDURES

Adjusting the laser output power

The LD current has been set properly by the manufacturer. The limit of the LD current is
already set by the manufacturer to protect the laser diode. The adjustment through the
adjusting screw located on the rear board shown in page 5 is permitted. Normally do not
adjust it. If you do need to change the laser output, you may use the optical attenuator to
reduce the laser output. Please notice: Changing the LD current may change the stability
of the laser output and may increase or reduce the longitudinal oscillating modes of the
laser, and may increase or reduce the output noise. Turning the current adjusting screw
counter-clockwise will reduce the LD current and will reduce the laser output, and may
prolong the life time of the laser diode. In most cases, the laser power adjustment screw is
already set at maximum at the factory, but turning the current adjusting screw clockwise may
increase the LD current and will increase the laser output and reduce the lifetime of the laser
diode.


http://www.crystalaser.com/rma

CL-2000 Power Supply Dimensions

Laser Head Dimensions (all dimensions in mm)

Type 1 platform
(Most Common)

Note: 4 holes and 2 screw
holes on base plate for
mounting the laser head on a
metal heat sink.

Type 4
platform
(Some DL Only)

10



Laser Head Labels

Base
plate

Laser Output
Aperture

Shutter

g -

AVOID EXFOSURE
WVISIBLE AND INVISIELE LASER RADIATION
1S EMITTED FROM THIS APERTURE

VISIBLE AND INVISIBLE LASER RADIATION
AVOID DIRECT EXPOSURE TO BEAM
"

SOLI LASER
CLASS Wb LASER PRODUCT
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Top View

Aperture label and

‘Warning logotype label

Identification and
Certification label

Laser
ouptut

& CrystaLaser”

CrystalLaser LC
Reno, NV 89508, USA
Model No. CLwww-ppp
Serial No. 24806 XX

Manufactured: June 1997
Complies with 21 CFR 1040.10

Side View

Base plate
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