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Warning! Read this manual carefully before starting laser system installation. Should you have any questions or concerns, please contact YUCO Optics for assistance.
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1. PREFACE











This manual contains user information for the model F3w-40, 355 nm laser.  Below are two specific symbols use through out the manual please note and read carefully all of the places that they are used. 
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This symbol is intended to alert the operator to the danger of exposure to hazardous Visible, Invisible, or Ultra Violet radiation.
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This symbol is intended to alert the operator to a potential danger to operator or equipment, or to give the operator important instructions.

We strongly recommend reading the Manual carefully before installation. Please do not open the hermitically sealed laser head. Unauthorized tampering will invalidate the warranty. If you need any assistance, please call YUCO Optics at (631)589-7888.

U.S. Export Control Laws and Compliance

It is the policy of YUCO Optics to comply strictly with U.S. export control laws. Export  and re-export of lasers manufactured by YUCO Optics 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 should be obtained from YUCO Optics or an appropriate U.S. Government agency.
2. 
LASER SAFETY
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DANGER!  F3w-40 laser is a Class IV-High Power Laser. Extreme care should be taken when operating.  The laser beam is a fire and safety hazard. Only personnel who are familiar with the safety precautions listed in this manual should operate the laser system.  Precautions must be taken to prevent accidental exposure to direct or reflected laser beam. Both diffuse and specula reflections can cause severe skin or eye damages.  Proper eyewear must be worn at all times.

Safety Operation of Class IV-high Power laser.

1. Do not stare at the output beam directly.  Specula and diffuse reflections are hazardous.

2. Avoid wearing jewelry, watches and any reflected items when operating the laser.

3. Use protective eyewear that is right for 355 nm i.e. optically dense at the 355 nm wavelengths of operations at all times. Consult YUCO Optics and/or Laser Safety Wear Company for proper eyewear.

4. Use an UV fluorescence card to verify that the laser beam is safety off.
5. Be sure to use non-reflective beam stops to block the laser beams.

6.  Use the enclosure for beam paths whenever possible.

7.  Set up of the laser beam should not be at eye level, recommended height is below eye level.

8. Post warning-signs near the laser operation area for Class IV laser products.

9. Set up a caution zone around the laser, use safety interlocks to prevent non-experienced personnel from entering the working area.
Laser light is very bright and intense compared to a conventional light source. It poses safety hazards.  All laser operators, and every one near the laser system, should be aware of the dangers of using the F3w-40 laser system.
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DANGER!  Direct eye contact with the output beam from the laser will cause serious damage and possible blindness.

The greatest danger is the direct exposure to the main laser beam when using a laser.  In addition to the main beam, a few smaller weaker power beams may exit at different angles near the laser system. The weaker beams may still be sufficiently intense to cause eye damage. 

Laser beams are powerful enough to burn skin, clothing or paint.  They can ignite volatile substances such as solvents even at a distance. The laser beam can damage light sensors in video cameras and photo diodes.  The user is advised to follow the precautions below and in this manual.

1. Observe and follow all safety precautions in this manual.

2. Extreme caution should be taken when using volatile substances in the laser area.

3. Only qualified operators who are familiar with laser safety practices and who are aware of the dangers involved should be allowed to access the laser.

4. Never look directly into the laser beam or at scattered laser beam from any reflective surface.

5. Design and set the laser beam at low heights to prevent inadvertent beam-eye encounter at eye level.

6. Always wear the laser safety goggles, which are optically dense at the 532 nm whenever in proximity to the laser working area. 

7. Avoid direct exposure to the laser beam. The intensity of the beam can easily cause flesh burns or ignite clothing.

8. Use the laser in an enclosed area. 

9. Post warning and caution signs around the laser’s working area to alert those present.

10. Advise all operators with safety precautions.  It is good practice to operate the laser in a room with controlled and restricted access.
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DANGER! VISIBLE, INVISIBLE AND ULTRA VIOLET RADIATION

The F3w-40 Laser produces both visible and invisible radiation. The invisible radiation has a wavelength of 1064 nm and corresponds to the infrared (IR) optical region. The visible radiation is 532 nm.  These radiations can easily cause permanent damage to the retina.

3. 
LASER SAFETY FEATURES 








1. Remote Interlock Connector – A remote interlock connector is provided, which is located on the rear of the laser controller. 

2. Key Control – The laser controller cannot be turned on for operation unless the system key switch is in the on position. It is located on the front of the laser controller. 

3. Beam Shutter – A mechanical shutter is inside of the Fw-50 laser head. It can be ON/OFF by using the switch on the front of the laser controller.

4. Emission warning lamp – A light emitting diode (LED) is ON when the Shutter is open.  The LED is at the laser head.  However the customer should not rely on this LED for laser ON/OFF.  Extreme caution should be always taken when using the laser.

5. Emergency Stop - In an emergency, the operator can shut down the laser by pushing the EMO switch in the front panel, which will shut the laser completely. To restart the laser, turn the key switch in the OFF position and release the EMO switch by clockwise rotating the red button, then, turn the key switch in the ON position to start to turn the laser.

6. Operating Controls – All the Control Buttons for the operation for the F3w-120 laser system are located on the front panel of the laser controller. The controls can be accessed without exposing the operator to laser emissions.

7. Reset – If the is laser shut down due to a loss of electrical power, high temperature alarm or the activation of the remote interlock, the laser cannot be restarted until the operator pushes the Resets Button.

8. Danger Labels – Indicates the laser Class, wavelength, maximum pulse energy and minimum pulse width on back panel of laser head.  Aperture indicating label, triangle pointed in the direction of the emitted radiation with Laser radiation label below, located on the top front of the laser head.   
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4. 
UNPACKING AND PARTS  IDENTIFICATION





Inspect shipping containers for signs of rough handling or damage. Indicate any such signs on the bill of lading. Report any damage immediately to the shipping carrier and to YUCO Order Adminis​tration Department.

Retain shipping containers. The containers will be required if the system is returned to the factory for service. The containers may also be needed to support a shipping damage claim.
1. All parts of the F3w-40 laser come within one carton:

a)    Laser head, laser Controller and documentation

Caution! Open Laser box carefully. The laser head contains extremely fragile parts.

Please retain the original packaging materials.  If the laser system needs to be shipped back to the factory, use the original packaging materials to avoid damage during shipment.

5. 
HARDWARE and ELECTRICAL



Warning! The diode inside the laser controller is Static Sensitive.   

External Interlock

The system will not operate with the interlock open. An interlock connector is located on the power supply’s rear panel.  An external interlock circuit can be connected to the laser system and wired into a door switch or access panel to provide additional operating safety. When the door is opened, the laser will shut down. The fault must be cleared by pushing the reset button on the front panel. For restating the laser, it is recommended to lower the diode current setting to the minimum and increase it to the previous setting gradually.  To incorporate an external safety interlock circuit into the laser system, turn off the laser and remove the jumper from the interlock connector on the power supply’s rear panel. Attach the user furnished external interlock circuit to this connector. Any external interlock circuit should be equivalent to a mechanical closure of the circuit. Under no circumstances should an external voltage or current source be connected to this circuit. External interlock circuitry should be isolated from all other electrical circuits or grounds. Pin 1 and 6 is for the External Interlock.

Remote Shutter Control

The open/close of the mechanic shutter can be controlled by pin 4 and 8 at the interface at the back panel. If pin 4 and 8 shorted, shutter will be open. 

Computer Control


This laser controller provides a RS232 interface to allow the customer to control the laser through their own computer. It is an optional feature. Contact with YUCO Optics for technical details.

Dynamic Power Control


Customer can control laser pulse energy by applying 0-5 Volt DC voltage through the interface at the back panel. It is an optional feature. Contact with YUCO Optics for technical details.

Laser Head and Controller Installation

1. When installing the F3w-40 laser head on the work surface, make sure that the laser head is safely secured on the table.  The laser head is supplied with four mounting slots and it should be mounted to a flat and leveled surface.  
2. Install the laser controller into a convenient location and without heat source nearby. Ensure that the cooling intake and exhaust are not blocked or obstructed.  Make sure that there is enough length for the electrical cable to reach the laser head.   Gently layout the cable and do not bend the cable.

Important! 
Make sure the outlet that you plug the power supply into is rated for at least 5 Amps/ 120 Volts or 3 Amps/220 Volts

3. Plug the power supply box into an outlet that is rated for at least 5 amps/ 120 volts or 3 amps/220 volts. 

Umbilical Bend Radius



Ensure the umbilical has a bend radius of 5 inches or greater

Important!
Excessively tight fiber bend (less than 5 inches radius ) can cause permanent damage. 

Table 1. Utility Requirements

	parameter
	requirement

	AC Voltage Requirements
	100-120 VAC, 50 -60 Hz 

	Maximum Current
	10 Amps@ 115 VAC / 5 Amps @ 230 VAC

	Coolig:
Laser head:

 Power supply:
	Air cooled with ambient air

	Note: All specifications and requirements are subject to change without notice.  The power supply is Pre-set and will accommodate the input voltages of either 90 - 120 or 200 to 264 VAC by setting the switch inside of laser controller. The unit has been pre-set to the right AC voltage before shipping. Please consult with factory more information.


Table2. Environmental Requirements

	parameter
	requirement

	Ambient operating temperature
	150C to 300C

	Relative humidity
	5 to 90% (non-condensing)

	Altitude
	Sea level to 10,000 feet (3,000 m)

	Note: All specifications and requirements are subject to change without notice.


Table 3.  Dimensions and Weights

	
	power supply
	laser head
	umbilical

	length
	16 in
	 9  in 
	2.4 meters (8 feet)

	width
	17 in
	  7.5 in with fan
	

	height
	7  in
	   3.7 in
	

	weight
	25 lbs
	10  lbs
	


6.
 FRONT AND BACK PANEL CONTROL FEATURES
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Figure 1.  Picture of the laser controller Front Panel

Table 1 List of Front Panel Controls

	Num
	Description
	Function

	1
	QS-EXT
	Select the Q-switch triggering mode, either External or Internal. When lit on, it is External triggering

	2
	QS-ON
	Turn ON or OFF Q-switch. When lit on, Q-switch is power on.

	3
	SHT-ON
	Turn ON or OFF mechanic shutter inside of laser head. When lit on, shutter is open.

	4
	PULSE RATE
	Adjust the laser internal triggering repetition rate up and down by depressing the up and down arrow.

	5
	CURRENT 
	Adjust the diode pump current by depressing the up and down arrow.

	6
	RESET
	Reset the laser controller when any interlock is activated.

	7
	REM/LOC
	Select the laser to be controller by remote computer or locally through front panel (optional features)

	8
	EXIT
	Exit of sub-menu and back to the home screen of display.

	9
	ENTER
	After change the settings in the menu, by pushing the ENTER to activate the settings.

	10
	FUNCTION
	By using the up and down arrow to select the menu or sub-menu at the display.

	11
	ADJUST
	By using the up and down arrow to change the settings through software.

	12
	 EMERBENCY OFF
	Shut down the laser in case of emergency.

	13
	POWER ON
	LED light on indicates the laser controller is power on.

	14
	KEY SWITCH
	Turn on the laser controller by using the key switch

	15
	LCD DISPLAY
	Display the laser running status and menu
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Figure 2 Picture of the laser controller back panel

	Num
	Description
	Signal Type
	Function

	1 
	EXT TRIG
	+5 Volt TTL
	This BNC connector is for input of an external TTL signal to trigger the laser

	2
	GATE IN
	+5 Volt TTL
	This BNC connector is for input of a TTL signal for gating of the Q-switch.

	3
	SYNC.OUT
	+5 Volt TTL
	This BNC connector is send out the synchronization signal of laser pulse.

	4
	INTERFACE
	
	Computer control interface (RS232)

	5
	INTERFACE
	
	User control interface (Optional)

	6
	MAIN PWR
	
	This is a main AC (100-110V, 200-240 V) power circuit breaker for the laser controller. 


Pin Map of the Interface D-sub connector ( Analog Control Port)

	Pins
	Description

	1
	Ground

	2
	For optional features

	3
	EXT Power Control/Q-switch

	4
	External shutter, pin 4 and pin 8

	5
	Ground

	6
	Interlock, pin 1 and pin 6

	7
	Unused

	8
	External shutter, pin 4 and pin 8

	9
	EXT Power Control/Diode Current


1. Q-switch Driver Operation

1) 
Frequency Display








The laser frequency is displayed on the LCD screen, either internal triggering or  external triggering.  

2)
QS-ON


This switch turns the power to the Q-switch driver on and off.  To switch the Q-switch on press the button.  

3) 
QS-EXT Switch








This switch controls let customer to select internal or external frequency triggering of laser.  The operator can also see the EXT or INT in the LCD display.  For EXT triggering, the customer should provide the TTL signal to connect the BNC (EXT TRIGGER) on the back panel.

4) 
PULSE RATE

By pressing the UP and Down arrow to increase or decrease the laser repetition rate. 
5) 
EXT TRIGGER

This BNC connector is provided the operator to control laser pulse as desired. The signal that is inputted must be +5V TTL with a pulse width of no less then 100ns.  The EXT TRIGGER circuit uses a leading edge trigger. For using the EXT TRIGGER, the operator has to select the EXT  on the front panel.  

Important!
EXT triggering signal has to be +5 V TTL only.  Other signal may damage the circuit.  

6)
SYNC. OUT

This BNC connector provides the synchronized signal of laser output, which can be used to synchronize external electronics with laser pulse.  Output from SYNC. Out  is a TTL signal.  

7) 
GATE IN
This GATE IN BNC connector provides the user another option to control the laser for its application such as generating the burst mode.  Laser enable should be TTL low (0~0.4V) and laser disable should be TTL high (3.5~5V). The GATE IN circuit uses a leading edge trigger.    
Important!
EXT triggering signal has to be +5 V TTL only.  Other signal may damage the circuit.  

7. 
 INITIAL START OF THE LASER AND SHUTDOWN.

Important!
Before turn the laser on put a power meter or beam dump in front of laser exit port.

Initial Start

1. The laser system should be allowed to reach room temperature before attempting the start up procedure.  The room temperature should be between 15 and 30 oC to afford proper heat removal.

2. Once the laser controller is plugged in, turn the main power circuit breaker (back panel) and the main power key switch (front panel) to the ON position. The POWER ON LED will be lit up.  
3. The micro-processor will start the self-diagnosis process. If it is passed, the display will stay in the Start-up screen. If it failed, the LCD display will show the warning message.
4. After completing the start-up process, the LCD display will be in running status screen. It displays information of laser pulse rate, Q-switch triggering mode EXT or INT, diode current.

5. Allows 10-15 minutes to warm up of laser head. 

6. The system is ready to be used.  You have to push the RESET button every time when the laser shuts down by the interlock.

7.  Select Q-switch to INT, turn on the Q-switch by depressing the QS-ON button and LED is lit ON

Always wear appropriate eye protection when operating the laser!

Important!
Keep the mechanic shutter at close position. 

.  

8. Turn on Shutter by depressing SHT-ON and the LED inside of button is lit ON.  This will open the mechanical shutter in the laser cavity. Once the shutter is open, the laser is ready to emit light.  Increase the diode pump current to operating current as indicated in the test report by pressing the UP arrow of CURRENT button. Now the pump diode is running at the setting current. Please refer to the Test Report for the operating current. Now, the laser is running with intense output.  
Important!
It is recommended to close shutter then switch the triggering mode from INT to EXT and via versa. 

Laser Shutdown

9. For shutting down laser, gradually reduce the diode current to the minimal, Turn OFF the Q-switch, turn off the mechanic shutter, and turn the key switch.  Leave the main circuit breaker on the back panel at ON position.
Important!
It is recommended to keep the main power circuit breaker always on. 

8. 
REPLACING THE LASER DIODE.







The Laser Diode can be damaged by electrostatic discharge (ESD).

Follow the instructions carefully!

NOTE: THE DIODE IS WARRENETED FOR 5,000 HOURS OR TWELVE MONTHS. WHICHEVER COMES FIRST.

1. To replace the diode, shut the power off first.

2. Remove the top cover of the laser controller by loosening the screws.

3. Loosen and remove the fiber connection from diode taking care that the fiber tip is not damaged and put the fiber tip cover immediately to prevent the dust.

4. Connect the clip-on wire across the diode electrical connection. Unscrew the positive and negative connections of the diode.

5. Loosen and remove all four mounting screws of the diode.

6. The replacement diode will come with a clip-on short circuit wire across the connecting ends. Keep the clip-on short circuit wire until the laser diodes electrical connections are plugged into the correct positive and negative leads. 

7. Mount down the diode making sure that the thermal pad is underneath the diode and in the proper position, and reconnect the fiber to the diode. 

8. Plug the positive red male connector of the diode into the positive red female connector, and the negative black male connector of the diode into the negative black female connector.

9. Remove the clip-on short circuit wire from the diode, and place the top cover on the laser controller back. 

9.
 Q-switch Operating Mechanisms


Figure 3  The Schematics of Q-switch Operating  Principal
The application of Q-switching techniques to lasers has made it possible to produce short pulses, called giant pulse. Many standard Q-switched lasers are capable of producing pulses with a duration on the order of a few cavity decay times (i.e., from a few nanoseconds to many tens of nanoseconds or hundred nanoseconds) and peak powers from the kilowatt to the megawatt range.

In lasers without Q-switches and in which the lasing medium is continuously pumped, the population inversion (i.e., the proportion in the high energy state and ready to participate in stimulated emission) is fixed at a threshold value when oscillation is steady. Even under pulsed operating conditions, particularly at high repetition rates, the population inversion exceeds the threshold value by only a relatively small amount due to the onset of stimulated emission. Q-switching techniques employ a Q-switch positioned inside the laser cavity to modulate the laser cavity loss. When the Q-switch is on cavity loss is very high and laser action is prevented. Consequently, as the lasing medium is pumped the population inversion builds up to levels far exceeding the threshold population holding when the Q-switch is absent. Now, when the Q-switch is suddenly turned off, the cavity loss decreases rapidly and the laser suddenly has a gain that greatly exceeds loss. As a result, the energy stored in the lasing medium is released in the form of a short and intense pulse.

Various types of Q-switches employing different prin​ciples have been described in the prior art. In general, these Q-switches fall into two groups: active Q-switches and passive Q-switches. Active Q-switches require external con​trol to turn them on and off. For the most part, active Q-switches either employ mechanical elements (e.g., mechanical shutters, rotating prisms, etc.) or  the electro-optic or acousto-optic effects. Passive Q-switches typically rely on an optical nonlinearity of the element used (e.g., a saturable absorber). For more infor​mation on Q-switchcs the reader is referred to Orazio Svelto, "Principles of Laser Optics", Plenum Press, (translated by 5( David C. Hanna), 1998, pp. 313-319.
FIG. 3A shows a typical prior art Q-switchcd laser with an active Q-switch.  When Q-switch is in the on state it prevents lasing by generating high loss.  Hence, loss in cavity is high and no output lightis coupled out through output coupler. As Q-switch is turned off, the loss in cavity decreases and once it equals the gain (first intersection), stimulated emission takes place, as shown in FIG 3. More specifically, as loss y(t) drops below gain g(t) laser starts to build up and laser is out-coupled through output coupler in the form of a pulse. The peak of pulse generally coincides with the time at which gain g(t) and loss 'y(t) are once again equal (second intersection). After that, pulse decays along with decreas​ing gain g(t). Typically, Q-switched laser  is operated to produce a number of pulses  at a certain repetition rate, as shown in FIG. 3C. This repetition rate is shown as fixed, but it may also vary with time. For that purpose, pump source is set up to continuously pump medium at a constant pump rate Rp. Meanwhile, loss y(t) is periodically modulated by Q-switch, which opens and closes Q-switch very rapidly. Thus, loss y(t) changes between a low level (Q-switch off) and a high level (Q-switch on). In response, lasing medium generates photons j(t)  in pulses, as shown in 3D. The population of atoms in the upper state is at a high or initial level Ni, before each pulse. A number of photons are emitted as a function of time from atoms during pulse. The population of atoms in the upper state reaches a low or final level after each pulse. Once pulse is completely out-coupled from cavity, Q-switch waits and then turns Q-switch back on to build up the population of atoms to the initial level Ni, in preparation for subsequent pulse. After each pulse 32 gain g(t) is depleted well below the lasing threshold and remains there for a substantial amount of time even while being pumped by pump source in preparation for subsequent pulse. In fact, when laser is continuously pumped at rate Rp,, as shown in FIG. 3B, gain g(t) is below threshold without the aid of Q-switch 12 being turned on for a duration after pulse that is significant. 

10. Front Panel Laser Operation


A DSP (digital signal processor) is used to control the whole laser system. Right after the laser is turned on, a self-diagnostics process will be conducted by the DSP. It will check out hardware, environmental temperature, interlock, over temperature or under temperature to protect the laser from potential damage.  If there is anything wrong, the warning message will be popped up at the LCD display with beeping sound.





System Initialization Screen

The ambient temperature for the laser head to be operated is 15 to 35 0C. If it is beyond this range, an alarm beeping sound will be activated and the laser will be shut down for protection.  By the same token, if there is any interlock broken, or laser diode is over temperature or laser head is over temperature, the laser will be shut down either and the warning message will be displayed at the LCD screen as well. Please check and find out what is wrong before turn the laser system.


The second screen is called the running status screen and it will show up as follows right after the laser pass the self-diagnostic tests.  The laser running pulse repetition frequency (PRF), diode current, Q-switch EXT or INT and Shutter ON or OFF, LOC/REM (laser is controlled locally in front panel or through a computer remotely) will be displayed.  The operator can adjust the laser settings from the front panel while the status information will be updated lively on LCD display. 





Running Status Screen


In the LCD display,  the software version is shown at the upper right corner  and

PRF - - laser operate repetition rate, it only display the PRF for Internal Triggering
Is - -  user set pump current of laser diode

IA - -  the actual pump current of laser diode (read back from sensor)


In the bottom line, QS EXT indicate the QS triggering status. When the QS is selected to INT ( internal triggering), it will display as QS INT. SHT  ON display the mechanic shutter inside of laser head is ON, while the SHT OFF indicates the shutter is OFF.  LOC means the laser is controlled locally. While REM indicates it is remotely controlled through a computer RS232 interface.


The operator can increase or decrease of diode pump current by depress the CURRENT UP and DOWN arrow. The current setting and the actual will be displayed lively in the running status screen.  Although there is current limit setting for protect pumping diode from over driving, it still be safe to operate laser by using the pump current setting from the test report.

  

Please run the laser at the advised current as indicated in the test report.

Setting Menus


The user can access to more settings of lasers by depress the FUNCTION button at the upper right of display. The first screen will be shown as follows after depressing the UP arrow of the FUNCTION once.




Diode Hour Meter Screen

It is diode hour meter screen and shows how many hours have been used for the pumping diode.  It will update every 0.1 hour. By depress the EXIT, the display will be back to the status screen menu. 

  

Press EXIT button at any menu will bring you back to the Status Screen. 

If the operator depresses the UP arrow of FUNCTION button twice, it will get into First Pulse Suppression (FPS) as follows.  The detailed introduction on FPS is presented in the next section. Depress the EXIT, the display will be back to the status menu




First pulse suppression screen

If the operator depress the UP arrow of  FUNCTION  button third times, the display will be DIODE1 Temperature setting screen as follows.





Diode setting temperature screen

Set gives the setting temperature of laser diode and ACT indicates the diode actual temperature.  Operator can change the temperature settings by depressing the UP and DOWN arrow of ADJUST to increase or decrease the setting temperature. After depressing ENTER, the setting value will be applied. Depress the EXIT, the display will be back to the status menu.  


The diode temperature has been optimized in the factory. It is not recommend to change the setting unless it has been approved by YUCO or its service Engineer. 

First Pulse Suppression (FPS)


When a laser is stop lasing by a Q-switch ON for some time period, (, and if the ( significantly longer than the pulse interval t (t=1/PRF), the energy accumulated in the laser upper level will be much more than that of the laser continuously at the PRF. Once the Q-switch suddenly off, the first pulse will start to build up and utilize the excess energy accumulated during the time period (. As a result, the first pulse will have significantly more energy than the rest of pulses since other pulse only have time period of t (t <<  () to accumulate the energy.  For example, a Nd:YAG laser is running at a burst mode, say,  at 20 kHz  (t = 50 us) with 1 s running but stop 10 ms ((=10 ms) between each group of pulses.  It is obviously that the first pulse of each group has 10 ms to accumulate the pump energy (of course, the total the energy will be limited by the upper level lifetime of Nd:YAG,  (230 us), however, the other pulse only has 1/20000 = 50 us. Therefore, the first pulse will have about 5 time more energy than other pulses. 

The much higher peak power of the first pulse is not good for certain applications.  Laser controller from YUCO Optics has two methods to do first pulse suppression (FPS), which are optional features.  Please contact the YUCO Optics for details. The basic introduction about FPS functions of YUCO Optics Controller will be presented as follows.





First Pulse Suppression screen


The operator can depress the up arrow of FUNCTION button to the First Pulse Suppression screen as shown above.  In this menu, it has the selection of Mode and Level. 

Mode = 0, means the first pulse suppression  (FPS) function is OFF (normal mode)

Mode = 1, means the FPS is ON and at method one to do the FSP

Mode = 2, means the FPS is ON and at method two to do FSP.  In this method, the operator will optimize the suppression level to get the best results for his application by using the UP/Down arrow of ADUST button to set the right suppression level.

Mode =1, Method One


  Method One (Mode = 1) is designed for Internal triggering plus the gating input and External Triggering plus Gating as well.  A build in software and hardware will do the first pulse suppression automatically as long as you change the Mode =0 to Mode =1 as follows:

1) Depress the UP arrow of FUCTION button and get into FPS screen

2) Use the UP arrow of ADJUST to set Mode=0 to Mode=1

3) For Turn OFF the FPS at mode = 1, depress the UP arrow of FUNCTION button to set Mode=1 back to Mode=0. Now, the laser is back to normal operation mode again.

Now, as long as you see the Mode = 1 is displayed on the FPS screen, the laser has set in FPS operating mode. No any more setting is needed. In addition, it works for any Gating frequency and Internal/External triggering repetition rate.

Mode = 2, Method Two


 Method Two  (Mode = 2) is designed to Gating with Internal Triggering or Gating with External Triggering. A build in software and hardware will do first pulse suppression automatically as long as you do the settings as follows: 

1)  Depress the UP arrow of FUCTION button and get into FPS screen

2) Use the UP arrow of ADJUST to set Mode=0 or Mode =1 to Mode=2 and Press ENTER,  the cursor will move to the level adjustment.

3) Use the DOWN or UP arrow of ADJUST to increase or decrease level to the desire one, which makes the first pulse energy is similar to other pulses and works good for the applications.

4) For Turn OFF the FPS at mode = 2, depress the EXIT and get back to the running status menu.  Then, depress the UP arrow of FUNCTION button and get into the FPS screen again. Use the UP arrow of ADJUST to set Mode=2 to Mode=0 and press ENTER. Now, the laser is back to normal operation mode again.

5) Depress EXIT and back to the Status Screen.

Please contact with YUCO Optics for more detailed information on how to use oscilloscope to optimize the suppression level.   

11. Laser Pulse Energy Control

Optional features are available to allow users to control the laser pulse energy for their applications.

Dynamic Pulse Energy Control

For certain applications, the user would like to change the pulse energy very rapidly.  As shown, the first five pulses have the same energy, however, the 6th and 7th need to be 70% of previous pulses. In order to achieve such rapidly energy adjustment, YUCO laser allows the customer to use 0-5V signal to 

Pulse Energy

Control Voltage

control pulse energy in live mode. Please contact with YUCO Optics for more details. 
 
Constant Pulse Energy 

For certain applications, the user needs to have constant peak power at the different repetition rates. However, the Q-switch laser pulse energy, in general, will decrease with repetition rate while the pulse width will increase with the pulse width. Thus, the peak will decrease rapidly with the laser repetition rate.  YUCO Optics provides a feature that the Q-switched laser has same peak across wide repetition rate range.  Please contact with YUCO Optics for more information.
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