ti-Series™ Water Cooled Laser & UC-2000 Quick Start Guide
a Novanta company

Important
Note:

Read all
Danger,
Warning,
Caution terms, symbols, and instructions located in the (Laser Safety Hazard information) sections in the ti-Series Laser Operation
Manuals. A pdf version is available online at: http://www.synrad.com/Manuals/manuals_laser.htm.

Laser Unpacking:
1.

Under your ti Series laser at the bottom of the box you will find the mounting hardware/components kit. Don’t forget to save all shipping containment and plug covers and set them aside.
1.1 Lifting the ti Series laser out of its
		 packaging.

1.2 Ti Series laser.

Tip:

2.

UC-2000 controller ships separately if ordered without additional accessories.

Upon arrival, inspect all shipping containers for signs of damage. If you discover shipping damage, 		
document the damage (photographically if possible), then immediately notify the shipping 			
carrier (responsible party for any transportation damage) and SYNRAD®. See the inventory section 		
with in the Introduction chapter of the Operation Manual for packaging list(s).

Important
Note:

Keep All Foam and Packaging, you will need to re-use it when moving your laser to
prevent damage that could void your warranty. Refer to this guide and the Technical
Reference chapters in the laser’s Operation Manual when re-packaging for shipping
and/or relocation. Remove all accessory items not originally attached to the laser prior
to re-packaging for shipping.
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Readying your Laser for use:
Note:

3.

Remove the laser aperture self-adhesive film before mounting your laser into final position.

Failure to remove the aperture seal can damage your system!
3.1 Remove the
aperture seal.

AVOID EXPOSURE
Invisible laser radiation
is emitted from
this aperture.

Important
Note:

(H2O-Cooled ti80 Shown)

Mounting feet and/or rails are optional, for complete details, refer to the ti-Series Operator’s
Manual. Remove the laser aperture self-adhesive film before mounting to the rail.
SYNRAD does not recommend mounting lasers in a vertical, (head and/or tail down) 		
position. Please contact the factory for limitations as a vertical orientation increases the risk
of damage to the lasers optics.

Consult the factory for further mounting angle guidance outside >20% from the horizontal. When mounting
the laser to the baseplate, use only one metric or SAE fastener per mounting tab on the baseplate. Do not use
any type of jackscrew arrangement as this will twist the baseplate and may distort the tube. The laser’s mounting feet are precisely aligned and shimmed at the factory to ensure alignment between the marking head and
the Mounting Rail. Do not loosen or remove the mounting feet from the laser.
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Cooling:
Attention:

The stability of the unit will
be affected if the water in/
out is reversed and if not run
in parallel!

Guidelines for cutting and installing tubing
Cut tubing lengths generously to allow for trimming.
Cut tubing squarely; diagonal cuts may not seal properly. Trim away any burrs if the cut is “ragged”.
Avoid excessive stress on fittings by creating a gentle radius when bends in the tubing are close to
fittings. Bending tubing too sharply will compromise the sealing properties of the fitting.
Never allow the tubing to kink, since kinking severely restricts coolant flow.
Push tubing completely into the fitting, then pull the tubing to verify that it is locked into place.

If tubing needs to be disconnected from a fitting:
First push and hold the tubing slightly into the fitting. Next push the white fitting ring evenly towards
the fitting, and then pull the tubing free.
After disconnecting tubing from a fitting, trim 12.7 mm (0.5 in) from its end before reconnecting. 		
Trimming the end of the tubing before reconnecting provides an undisturbed sealing surface.
If your integrated laser application uses metric cooling tubing, we recommend the installation of
tubing adaptors to convert cooling kit fittings from 1/4” tubing to 6 mm metric tubing and 3/8”
tubing to 8 mm metric tubing. These tubing adaptors are available from many tubing and fitting
manufacturers.

Important
Note:

Choosing the correct coolant temperature is important to the proper operation and longevity of your laser otherwise internal condensation damage will occur!

Reference the dew point chart for temperatures and range of air temperature and relative humidity values
in the technical references chapter of the Operation Manual.
Remember that the laser’s coolant temperature must be set above dew point temperatures.
Caution
possible equipment
damage

Do not flow coolant through the laser for an extended period of time
when the laser is shutdown. This causes condensation to form inside the
laser which may result in catastrophic damage to internal optics and electronic circuits.
Inlet cooling water temperature must always be maintained above the
dew point to prevent condensation and water damage to your laser.
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Cooling:
Important
Note:

Use distilled water as the coolant. If glycol is necessary, add no more than 10% by
volume. When filling your chiller, use at least 90% distilled or tap water by volume. If
you must use glycol, do not add more than 10% by volume. See the technical reference
chapter in the ti Series Operation Manual for the dew point table and cooling specifications.
Operating the laser with a coolant temperature below the dew point of the surrounding air may
cause condensation to occur that will damage the laser!
The setpoint temperature MUST be maintained above the dew point temperature.

When coolant temperature is lower than the dew point (the temperature at which moisture condenses out of the surrounding air), condensation forms inside the laser housing leading to failure of laser
electronics as well as damage to optical surfaces.
The greatest risk of condensation damage occurs when water-cooled lasers are run in a high heat/high
humidity environment and the chiller’s coolant temperature is colder than the dew point temperature of the
surrounding air or when the system is shut down, but coolant continues to flow through the laser for extended periods of time.
The chiller’s temperature setpoint must always be set above the dew point temperature. In cases where this
is not possible within the specified coolant temperature range of 18 °C to 22 °C (64 °F to 72 °F), then the following steps MUST be taken to reduce the risk of condensation damage.
A.

Stop coolant flow when the laser is shut down.

B.

Increase coolant flow by an additional 3.8 LPM (1.0 GPM).

C.

Air-condition the room or the enclosure containing the laser.

D.

Install a dehumidifier to reduce the humidity of the enclosure containing the laser.

4.

Locate the Ship Kit (
) Cooling quick-disconnect fittings and 1/2 inch polyethylene
tubing. See the cooling connections (rear and front interface) in the figure below.

4.1 Water Out
(to chiller)

4.2 Water In
(from chiller)
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Cooling (Continued):

4.1 Water-cooled Firestar ti60/ti80/ti100 package outline and mounting diagram(s).
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Cooling (Continued):
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Power & Control Connections:
5.

Connect the mini-Din to the power cord as shown below. The BNC from the UC-2000 controller to the
laser’s port(s) shown in the figure below located on the rear of the laser.

E
D
C
A B

5.1 BNC to laser

5.2

Mini-DIN to power

A.

ANV/ANC Connector- input BNC connector for applications using external analog voltage or current 		
control signals.

B.

Laser Connector- 4 pin mini-DIN connection for the Power/Control cable & tickle/PWM.

C.

Serial Port Connector- DB9 connector allows a computer or programmable logic controller (PLC) to 		
control the UC-2000 via an RS-232 serial port.

D.

C/L Connector- 8-pin mini-DIN connector allows closed loop power control of lasers equipped with 		
SYNRAD® closed loop kit.

E.

Gate Connector- Input BNC connector for applications using external gating signals to gate the laser 		
beam on and off.
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Initial Start up (with a UC-2000 Controller):
Important
Note:

When performing the initial start-up sequence, check that the factory-installed DB-9
jumper plug is installed. If not, you must provide the required Remote Interlock and
Remote Keyswitch signals to the DB-9 Connector. See the ti-Series Operation Manual
for DB-9 connections, pinouts and signal descriptions.

If you have not yet operated your UC-2000 Universal Laser Controller, refer to the UC-2000 Laser Controller Operator’s Manual for setup and operation instructions before continuing.
			

Ensure that all personnel in the area are wearing protective eye-wear!

Use the UC-2000 as a stand-alone controller; do not attempt to control the laser or UC-2000 externally.
6.

Before starting your ti-Series laser, verify functionality by placing an appropriate beam block 61cm 		
(24 in) from the laser aperture or a power meter to prevent the beam from traveling beyond the work
area. If using water for cooling, see the Operation Manual for specifications.

7.

Set the UC-2000 to MANUAL mode, utilizing the ‘SELECT’ button to scroll through the menu select-		
ions, and set the PWM Adj Knob to provide zero percent output (0.0%). The UC-2000’s Lase indicator 		
will also be Off.

A

Coarse ‘PWM’
adjustment knob

7.1 LASE indicator
		
on the laser will
		
be off too.

7.2
		
A.

To adjust PWM to 00.0%, turn the “PWM’ coarse adjustment till
0 percent PWM output displays.

PWM Adj Knob- Rotate to change PWM duty cycle. When setting PWM duty cycle manually, rotate to 		
change output in 0.5% increments OR press down and turn to increase/decrease laser PWM duty 		
cycle in 5% increments.
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Initial Start up (with a UC-2000 Controller-continued):
8.

If the laser has a Diode Pointer installed, remove its aperture dust cover.

9.

Turn on the DC power supply to the laser.

10.		
		
		
		
		

Press the UC-2000’s Lase ‘ON/OFF’ button. The Lase indicator on the UC-2000 should illuminate. Use 		
the “PWM” Adj Knob on the UC-2000 to slowly increase power. The intensity of the laser’s LASE indica-		
tor increases in brightness as the PWM duty cycle increases. The spot where the beam hits the beam 		
block should also increase in brightness to indicate increased power output. The LASE indicator on 		
the laser will grow bright.

Note: Each time an OEM laser is powered up or a Keyswitch version is cycled OFF/ON, a five-second
delay occurs between the time that the PWR LED illuminates and the laser is permitted to
lase.

10.2 Bright LASE LED.

10.3 Dim LASE LED.

10.1 LASE on/off button.
Important
Note:

Decrease power before proceeding to the next step, otherwise damage
to your unit could occur!

11.

Reduce the PWM duty cycle to 0.0% and press the UC-2000’s Lase ‘On/Off’ button to toggle on or off 		
lasing. The LASE indicator on the UC-2000 turns off and the laser’s LASE LED may go dim, flicker, or go
out entirely.

12.

Turn off the laser’s DC power supply if not utilizing the laser.

13.

If your ti-Series laser fails to lase, refer to Troubleshooting in the Maintenance/Troubleshooting 		
chapter for troubleshooting information.
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Initial Start up (Without a UC-2000 Controller):
Warning
Serious
personal
injury

In electrically-noisy environments, long lengths of unshielded wire act like
an antenna and may generate enough voltage to trigger un-commanded
lasing.

Note: If you have chosen not to use a UC-2000 to control the laser, follow the procedure below to verify
the laser’s functionality. You will need to provide a tickle signal and a pulse width modulated 		
(PWM) Command signal to the laser’s CTRL input connector. Refer to Controlling laser 			
power in the Technical Reference chapter for tickle and PWM Command signal descriptions.
Starting auxiliary equipment
14. 		 Ensure that all personnel in the area are wearing protective eyewear.
15.		 Assure the red self-adhesive aperture seal is removed from the laser faceplate.
16.		 Place a power meter, or appropriate beam block, 61 cm (24 in) from the laser aperture to prevent the 		
		 beam from traveling beyond the work area.
17.		 Ensure that your PWM controller is set to zero percent output (0.0%).
18.		 If the laser has a Diode Pointer installed, remove its aperture dust cover.
19.		 Turn on the laser’s DC power supply.

Caution
Possible
equipment
damage

ti-Series lasers MUST be provided with a pre-ionizing “tickle” signal
during standby or laser “low” periods. This signal is automatically provided
by SYNRAD®’s UC-2000 Universal Laser Controller.
A tickle signal keeps the plasma ionized during laser ‘low’ periods and
facilitates plasma breakdown and pulse-to-pulse fidelity. Damage to or
malfunction of the laser may occur if this, or equivalent drive signals are not
provided.
If the laser has been “OFF” or the tickle has not been applied for any
length of time apply the tickle signal for at least two seconds before applying any PWM command signal.
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Initial Start up (Without a UC-2000 Controller):
20.		 Verify that the red LASE LED illuminates dimly after approximately five seconds. This indicates that 		
		 tickle pulses are being applied to the laser and that it is safe to apply a PWM Command signal.
21. 		 Apply a PWM Command signal (a +5 VDC, 5 kHz square wave of 1 µs to 3 µs duration) to the laser’s 		
		 CTRL connector.
22.		 Slowly increase the duty cycle of the signal. The intensity of the laser’s LASE indicator increases in 		
		 brightness as the PWM duty cycle increases. The spot where the beam hits the beam block should 		
		 also increase in brightness to indicate an increasing power output.
Check your laser’s output power
23.		
		
		
		

With your PWM signal source set for maximum power output, measure laser output using a laser 		
power meter (such as SYNRAD®’s PW-250 Power Wizard®) to verify that output power is consistent 		
with the power rating for your particular model. Refer to General specifications in the Technical		
Reference chapter for output power specifications.

24.		 Reduce the PWM duty cycle to 0.0%. The Lase indicator on the laser’s LASE LED turns dim, flickers, 		
		 and can turn off entirely during tickle signal only.
25. 		 Turn off the DC power supply to the laser when not in use.
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