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1. The PLD Control 

With the PLD Control Software you can run a complete process, where all devices operate 
automatically according to the physical parameters in the recipes. 
 
Recipes are the single process steps where you define e.g. temperature, time or laser-frequency. A collection of 
ordered recipes is called a process or batch. 
 
The Service Screens of the PLD Control Software let you operate the laser, turbo-pump, motors and voltage levels 
of the analog/digital output board. 
This is the case if you want to see maintenance counters or to manually set up some values for the connected 
devices for service purposes. 
 
On the introduction screen you can select a process, login as a different user and navigate via the menu to all 
functions of the software. 
Please refer to the appropriate chapters to get more detailed information about the features. 

 

Figure 1 : The Welcome Screen 
 
From the main menu you can also switch ventilate and the led which illuminates the chamber. 
Some screens are interlocked which other ones, so sometimes you have to leave one screen before entering 
another one because some functions occur in multiple ways, so the software would have a different status for 
buttons on the first screen than on the second one. The main screen for operation manually is the  
Manual Mode whereas the recipes are executed in the Process Mode.
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2. The User Management 
 

Menu navigation: Introduction-Screen / button User Management 
 
To login into the software use the “User Management Button” on the main screen. 

 

Figure 2: User Management 
 

 
Here you can change your user-level from PLD Operator to Administrator or if required to service technician, if  
problems with the hardware occur. 
With the Administrator user level you are granted to enter the maintenance screens and manually control all devices. 
Please take care of the fact that mistakes in these screens may lead to severe problems. 

With the “QuickLogin” field you can select an existing user and change him by entering the password and 
pressing the “login” button. 

The current data will be saved into a ZIP-File upon changing the user. 
If there are many manual logfiles in the directory it can take several minutes until all data is compressed into the 
ZIP file. 

If you are logged in as administrator you can generate new users using the “Admin-Operation”  
drop-down-menu. To do this you must first select a user name and a password and afterwards select  
“generate new user” from the “Admin-Operation” menu. 

To login as Administrator use the “Rights Section” at the right side of the window. 
The password has been given to you separately. 
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3. The PowerOnSelfTest 

Menu navigation: Service/Hardware reset 

 

Figure 3: Power On Self Test 
 

To check if all devices work properly you can select POST from the Service Menu. 
Then all devices are tested and you get a green box if the device under test is working, or a red box if the 
software can’t communicate with the device. In such a case you have to acknowledge the failure by pressing 
the acknowledge button. The corresponding device is then disabled for the rest of the process until a new 
PowerOnSelfTest is done. 
 
The existence of a device failure can affect the proper execution of the process. Under some 
conditions the process can’t be started until you solve the problem and repeat the POST. 
 
If a file system error occurs the procedure continues but you should verify that there are no occasional changes 
made to some necessary configuration-files. You can do so by selecting Verify File Integrity from the 
Advanced Menu on the Introduction Screen. 

The “Index Calibration Field” is intended for exact calibration after the motor went to it’s calculated 
position. 

 

If an error occurs and you don’t need the motor calibration routine, you can press the “SKIP POST Button” 

before pressing the “Acknowledge Button”
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4. Manual Mode 

Menu navigation: Service/Manual Mode 

 
In this screen you get the process scheme which lets you operate all process relevant devices manually. To 
leave the screen please use the abort button. 

Figure 4 : Manual Mode 

 
Enter a rotation speed for the target or substrate motor. The substrate motor is shown upper and the target shown in 
lower region of the left process scheme. The “index” lets you choose a different target. 
 
The current temperature is above the red substrate. Above this indicator you see the temperature as it should be. 
Beside this indicator you have the thermocouple temperature T(TC). 
 
The external laser-heater is steared via the Power/Enable/Heat Buttons in the left area of the screen.  
Then the heater quickly approaches the temperature at the input-field mentioned above. 
The “Power LED” switches on the relais of the heater. The “Heat button” switches on heating in the 
software. 
If you are sure and all interlocks are cleared then the “Enable button” gives the hardware the 
permission to heat. So if you uncheck the “Enable button” the heater will not have a beam output. 
To see which interlocks may occur please refer to the chapter describing the laser-heater. 
 
The “ramp field (R)” lets you enter a temperature ramp in degree per minute, so that the temperature will run 
up/down from the current value. The field in the middle lets you enter a new end-temperature. 

The laser functions let you start the laser by pressing the “Laser Button” and enter a fluence and a repetition rate. 
The “Shutter button” opens the shutter between the laser and the chamber.  
 
The two gauges show the pressure in the PLD-Chamber (CCR or  PKR) and the PKR shows pressure in the  
loadlock chamber. 
You can open the valves for the  two gases and enter a flow in sccm (O2, N2). 
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If you click on the turbo-pump the turbo-pump will run up and give power to the backing pump too. 
Then you can open/close the gatevalve between the pump and the chamber as well as the valve between the two 
pumps. The bypass valve is intended for use with closed gate valve. 
 
The pressure is shown in mbar. Here you see the current value. 
In manual mode the automatic gain for the two gases is disabled so that you can only read the actual pressure. 
 
If you enabled the turbo-pump you get the actual rotation speed and errors near the turbo-pump. 
 
The RHEED part / Pressure Control 
 
The RHEED system can only be enabled if the pressure is below  0.65 mbar. 
Therefore you have to pump down the RHEED with the turbo-pump. 
This area is positioned in the middle of the workstation sketch. 
 
If you press enable, the RHEED will be switched on.  
 
The “Cal LED” brings the target caroussel to the fluence position near target 1. 
The “ShFluence LED” opens the shutter for the external powermeter. 
 
The “Evac button” in the right sketch of the workstation starts a sequence of valve changes which evacuate the 
loadlock via the backing pump not using the turbo pump. After the sequence has completed the gatevalve will open 
so that the chamber is again evacuated through the turbo pump. 
 
The pressure is monitored by the CCR and the PKR gauge. The gauge which is in range is shown in the pressure 
field. 
 
The Autopressure Button enables automatic pressure regulation in manual mode. Then the gatevalve will operate 
in three modes: 
 

1) for high pressures to be reached by the desired pressure field the gatevalve will be closed 
2) for medium pressures the gatevalve will partly open 
3) for low pressures the gatevalve is completely open 

 
These modes are steered by the following Setups in the Support Tools screen 
 

“GVSetpLow” for the low setpoint/switchpoint 
“GVSetpUp” for the high setpoint/switchpoint. 

 
The “PyL” LED switches the Laserpointer on or off which resides in the external pyrometer. 
The “TE” field shows the temperature measured with the external pyrometer whereas the TL field shows the 
temperature from the Pyrometer which is built into the laserheater itself. 
 
 
 

4.1 Motorized shutter control 
 
The controls for the motorized shutter motion are located underneath the laser controls at the left side of the manual 
mode screen. The “Position” field indicates the actual position of the shutter in mm. The shutter can be driven to a 
desired position n two ways: A position in mm can be entered in the input field labeled by “Set”. The software 
allows positions ranging from -30mm to +30mm. Second possibility is to choose one of the predefined positions 
listed in the “Preselect” field. The listed positions are: 
 

• Home  - home position of the shutter located close to the left (as seen on camera) end of the  
  driving range; the sample is fully visible in this position; can be calibrated in the motor  
  calibration screen. 

• Shutter Open - this position should be used for depositions where the shutter is not intended to be used. 
  The sample is fully visible. In addition to the “Home” position, the distance to the edges 
  of the shutters is larger. 

• Shutter Close - in this position the sample is protected by the shutter at the right (as seen on camera) end  
  of the driving range. 

• Sample Center - in this position the center of the shutter, which can be used to create a wedge shaped thin  
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  film, is located underneath the center of the sample; this position can be calibrated in the  
  motor calibration screen. 

 
The remaining input fields are needed for the deposition of a wedge shaped thin film:  
 

• “Size”:  defines the size of the sample. 

• “L(-1)/R(1)”:  the user can select, whether the shutter should drive to the left or right side (as seen or 
camera) starting from the “shutter clode” position by inserting a “-1” or “1”, respectively. 

• “Time”:  defines the total time the shutter will drive from close to open position. 
 
After defining these parameters, the values can be send to the motor by clicking the “R” button (“Ready”). Clicking 
“G” (“Go”) will then start the motor motion. The motor will drive with constant velocity in time “Time” from close to 
open. If necessary, the motion can be stopped at any time by clicking “S” (“Stop”). 
 
 

5. Hardware Configuration 

Menu navigation: Advanced/Hardware Configuration (not accessible without service password) 

Please use this screen only if it becomes necessary by advise from the Surface support. 
 
This Screen gives you the survey over all digital and analog input and output channels, which are accessed during 
the process. When you enter this screen all devices are switched off so that you can check functionality by 
setting the digital switches or entering a value for the analog output signals. 
 
The “accuracy column” is intended to change the bound which controls if temperature and pressure are in 
range during execution of the process. The bound is symmetric so that a value of 10 degree for the 
temperature will allow the process to run (e.g. you select 800 degree in the recipe) from 790 to 810 degree, 
accordingly for the pressure given in mbar. 

When you return to the Intro-Screen all devices will again be disabled. 
Please make sure that you have left this screen before you start any process or other service screen ! 
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6. Turbo-pump 

Menu navigation: Service/Turbo-pump 
 

Figure 5: Turbo Pump Maintenance 

This couple of screens let you operate the turbo-pump manually. 
Please refer to the manual from Pfeiffer Vacuum for a description of the functions of the turbo-pump. 
In the turbo-pump screen you can see and change the turbo-pump settings, according to the manual.  
To do so you need to power up the pump with the Turbopump-Relais button (the „PLD-Power” button must 
also be enabled). 
 
If you want to see a value permanently press the “Permanent View“ button and be sure that the parameter is 
set read-only. 
Whenever you execute a command using the function menu ring please confirm your selection by pressing the 
“Confirm button”. 
 
To change the status of the valves press the buttons “Gate Valve”, which is the valve towards the chamber or  
“Angle Valve” which is between the backing-pump and the turbo-pump.   
If you are in manual mode or within a process you can only change the valves (please be careful). 
You can see the pressure in the PKR / CCR display.
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7. Pump station control 
 
 

 

Figure 6: Pump Station Control 
 
The buttons let you start the turbo-pump for Loadlock and PLD chamber as well as the valves between backing-
pump and turbo-pump and the turbo-pump and the chamber. 
With the “Evac & Valves Button” you can switch the pumps and valves to the default running mode meaning 
evacuation of the two chambers. 
 
The “Ventilate Button” fills the chamber with gas (nitrogen).  
This function should not be used if the Gate Valve is open. 
 
The Pumpstation screen shows all valves together with the pump rpm. 
To activate the O2 Bypass valve you can press the “O2 Ventilate button”. 
To use the bypass for the loadlock select the tp-bypass button. 
The other buttons switch the valves on/off which are described in the button text.  
 
So this screen lets you operate the vacuum system outside the manual mode. 
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8. Laser Server / Laser Shoot Permission / Automatic Mirror Switch 

Menu navigation: Service/Laser Maintenance Screen 
 

 
Figure 7 : Laser Server on Machine 1 

 
This screen is the diagnostic display for the Laser on Machine 1.  The functionality is described in the manual of 
Machine 1. The two machines are connected via TCP/IP so that the first machine may request the mirror (which is 
connected to the second machine) and the second machine may request the laser shooting which is connected to 
the first machine. All commands are handled by the first machine, which has the Laser Server implemented. 
When the user of any of the two machines requests a process then the internal logistic checks if the other machine 
is currently using the laser (LOCK) and if possible, it requests the laser which is then assigned to the requesting 
machine. In process it will wait so long as the machine with the process, using the laser is, over – meaning that the 
laser is no longer needed by the machine currently running the process with the laser. 
In Manual mode you can use the RQ Button to request and lock the laser. It will then show the machine ID of the 
machine which currently owns the laser. Then all values/parameters from the laser part of the screen are taken over 
to the active laser configuration and when pressing shoot (the button at top of the laser control tab), the laser will 
fire. The shutter will automatically be opened at machine 1 when the laser is starting. 
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9. Motor Calibration 

Menu navigation: Service/Motor Calibration 
 

Figure 8 : Motor Calibration 

The Motor-Calibration screen is intended to adjust the target's position and define the borders for toggling. All 
adjustment-parameters are defined in motor-steps so 2048 steps is 360 degree meaning one round at the 
target carussel. 

In the "target 1 center" field you can define the center of the calibration target. 
The "target index" lets you choose the target 1-5 so that the target manipulator moves 72 degree from one 
target to the other. 
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The border defines, relative to the center, how far the toggling will take place. 

The target rotation field lets you define a rotation speed in rpm. 
 
The Front and Rear field is intended for asymmetric toggling to adjust the general behaviour  for each target. 

The toggling speed is a measure for the cycle-speed for one complete cycle when toggling. Higher values 
mean higher toggling speed. Usual values are between 5 and 20 to allow several speed parameters, which 
are finally (in the manual mode) coupled to the laser's repetition rate and the rotation speed of the target. If the 
laser shoots more frequently it is necessary to have a higher toggling speed, too.  

The coupling is done by an excel file which resides in the config-directory. 

The “alignment speed” and the “index speed” define two internal parameters of the carussel rotating while 
alignment or indexing is done. This has to do with the coupling of the wheels and should only be altered if 
recommended by SURFACE support. 

The “toggle button” starts the toggling in this screen. 

The “Load Default Button” loads the manufacturers default settings to the motors. 
The “Save Both Button” saves the screen-settings whereas the 
“Save Calibration Button” will save the Calibration Data (Center Border etc.). 

To see if the toggling and the adjustment is all right, please power on the laser before entering this screen and 
press the "Shoot with Laser" Button, which will then make shots onto the rotating target. 

The Button "Release Target/Index Motor" makes the appropriate motors powerless. 

To be able to go to target 4 and then nevertheless calibrate target 1 again, you can press the "Reset 
Calibration to Target 1" Button, normally when adjusting target 1 you will not need it. 

“Initialize Target” will reset the motor-communication at Target 1, use this button only if advised by SURFACE 
support. 

There are also some diagnostic information tables in this screen. 

 

Figure 9 : Motor Communication 
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The Motor-Communication shows the rotation and the target index (as reply from the motor) whereas the 
toggling control diagnostic panel shows the current settings from the toggling motor. There you see also a 
direction indicator which shows you if the targets are toggling forward or backward and if the sectors are 
working properly. 

You can access this screen via the button “advanced motor settings” 

There is an internal calibration routine which optimizes the toggling after a few moves so that toggling will take 
place smoothly. 

The “Position-Update” and “Indexing LED” show you when the index-motor updates its position. 

The “Advanced tabs” show more details which can be used by SURFACE support to check the motors for 
problems and to stop the motors for emergency purposes if something is wrong with the hardware. 

The “Encoder Position” field on top of the screen (in the middle) gives the response (if enabled by control-flag) 
of the target indexing motor so that one knows exactly where the motor is. 

The values from this screen are used when you run a process and in manual mode. 

The preset for each target is 1 inch so that there is no size adaption. 

The fluence control field lets you calibrate the position for the position at target1 where the powermeter can 
measure the actual energy in the chamber. This position is relative to target1. 

The switch for the border select lets you select border or center of target1 as well as the fluence position. 
You can change the value by clicking with the mouse into the field . 

 
Shutter calibration: 
 
In the bottom right box of the motor calibration screen the user has the possibility to calibrate the “Home” and 
“Sample Center” positions of the shutter. The actual shutter position is given in units of mm (“WedgePos [mm]”) and 
motor steps (“WedgePos [ms]”). Like in manual mode, predefined positions for the shutter can be selected in the 
field labeled “Preselected” (see chapter 4). If an adjustment of either the home or sample-center position is 
necessary, one should drive the shutter to the position, which is intended to be calibrated. Then the corresponding 
offset (the unit is motor steps) – either in the “Home” or “Sample Center” input field – needs to be calibrated until the 
indexing needle mounted on one of the four rods that hold the shutter matches with the mark on the shutter frame. 
The new setting for the offset value needs to be saved by clicking “Save Calibration” in the upper left box of the 
motor calibration screen. 
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10. Loading Materials 

Menu navigation: Chamber/Loadlock Material 

 
Figure 10: Loadlock Materials 

 
To load new materials you must type in their names in the target area in the Loadlock screen.  
The size for all targets is set per default to 1 inch. 
 
The motor will automatically index the right position so that you only have to directly transfer. 
The exact calibration of where the target is being positioned must be done in the motor calibration screen.  
 
When you have transferred the target to the final position please press the Target-Alignment Button 
which will then let the holder fit into the appropriate holes until the LED “Alignment in Progress” is off 
again. To activate one configuration please select the “Activate 1” / “Activate 2” LED. 
 
The “Exchange” button is intended for clearing the name and the size field. 
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Figure 11: Loadlock – Transfer - Pressure 

 
You can select “evacuate” or “fill chamber” from the Task-Menu.  
This is also used when you want to fill or evacuate the Loadlock during a process. 
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11. Recipes 
Menu navigation: Recipes/Open or New 
 
The Recipes are the single steps which are executed within the process. 
They consist of physical parameters such as time, temperature, pressure, which control the devices during the 
process. 
The criterions when to switch to the next recipe are the given time and that the measured temperature is in range. 
All values within the recipe are range checked against the internal configuration-file, so that you can't enter a value 
which is beyond the bounds. 
 
To load an existing recipe press the “load button”. 
To clear all values press the “new button”. 
To save the current parameters under a new or existing recipe name please press the “save button” and enter a name 
for the new recipe. 
From the selector you can choose what recipe type you want to edit. 
 

 

Figure 12: Recipes / Evacuation 
 

There are 3 types of recipes which you can select from the Menu Ring 
 
The Evacuation Recipe is intended for making good vacuum conditions at the beginning of a process. 
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Figure 13: Recipes / Deposition 
 
 
The Deposition recipe consists of the following parameters: 
Step time: the time it will take for the current recipe. 
Substrate temperature : the temperature which must be reached at the end of the current recipe. 
If you enter 0 for temperature the temperature control and the heater will be switched off. 
 
The program will only advance to the next recipe if the time is over and the temperature is reached within   
the temperature accuracy. 
 
Degree per minute : how fast should the heating/cooling progress be. 
Target material : select a target material from the list of loaded materials (push the switch to the right to alter) 
 
Target rotation :  the speed in rpm at which the target rotates 
 
UseWedge :  Flag to indicate, if a wedge should be deposited (1=use wedge, 0=don’t use wedge) 
MoveLength :  defines the distance the wedge drives during dedposition (usually equal to sample size) 
Direction : indicates, if shutter should drive to left or right side from close position (-1=left, 1=right) 
  
Laser Energy :  the energy preset for the laser 
Laser frequency :  the repetition rate of the laser in Hz. For Brilliant/Quantel this is the Divisor. 
Pressure :  the pressure in mbar at which the process operates during this recipe. 
 
Pressure can be entered in the representation of 0.01 e.g. or 1e-2. 
 
The laser and the rotation of target starts if the pressure and the temperature are in range. Otherwise no 
laser action will be taken.  
 
Gas O2, N2:  gives the initial gas flow in sccm which will then be proportionally regulated. 
 
The material is selected from the available material. You select the material by pressing the appropriate switch. 
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Laser-Frequency and energy are optional fields, because you can define a heating recipe, which is not used for 
deposition, that means the target and substrate manipulators as well as the laser are disabled. 
Here you would enter a 0 as value. 
The process will switch off the Laser if the Target Shots are done and the Target Time is over. Entering a 0 will 
switch off the current feature. 
There are two parameters (Target-Shots1 and Target-Shots2) to determine, how many laser shots will be send 
to the laser: In general only Target-Shots1 need to be used and Target-Shots2 can be set to zero. But in case a 
wedge shaped film should be grown, Target-Shots1 indicate, how many shots will be send to the sample during 
the time the shutter drives from “close” to “open” position. Actually, from Target-Shots1 and the Laser-
Frequency, the drive time of the wedge is calculated (unlike in manual mode, where the drive time is entered by 
the user). In addition to Target-Shots1, Target-Shots2 defines the number of laser shots, that will be send to the 
sample after the shutter is completely open. In fact the laser will shoot the sum of Target-Shots1 and Target-
Shots2 in a row, but the drive time of the shutter is calculated in order to end up with the shutter in open position 
after Target-Shots1. 
The Laser Energy is entered in mJ. 
 
The line at the bottom contains an optional process script which can be written in the command-syntax of the 
laser-heater (the syntax can be found in a separate manual) to run the laser-heater with fast temperature ramps 
of several hundred degrees per second if this is required. Then the normal ramping will be disabled. 
 
 

 
 
 

Figure 14 :  Recipes / Post Process 
 
The post process recipe is intended for the annealing process after a deposition has been taken place. 
Therefore you can enter the gas distribution and the pressure here for a given time. 
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12. The Batch 

Menu navigation: Process/Open or New 

 
The batch is a collection of recipes which you have entered in the recipe section. 
To load an existing process press the “load button”. 
To clear all entries press the “new button”. 
To save the process under a new name press the “save button”. 

 
 

Figure 15: Process / Batch 
 

With the “add recipe” button you can insert the recipes.  
If insert mode is enabled the recipe will be inserted into the list, otherwise the highlighted recipe will be replaced.  
To delete a recipe from the list, press the “delete button”. 
 
With the “Add Macro” button  you can add multilayer recipes which have been generated from the  
“Multilayer” menu from the main screen. 
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13. The Process Screen 
 
During the process, the following screen will be displayed. 
 
 

Figure 16: Process Screen 
 
It shows the system configuration and the process relevant data as setpoint/value pair. The setpoint is online 
changeable. 
 
Within the Parameters menu you can change the PID Parameters for heating and pressure. 
The Hardware menu gives you the status of the laser and the motors. 
 
The bottom section shows the live Datalogging configured as line printer. The top section shows the status of 
the process and the step time. 
 
In the temperature section (below the „Ramp“ field) you see (from top to bottom) the ramp-value, the 
temperature as it should currently be. These values are over-programmable during the process so that you can 
correct them online. 
 
Moreover you can change all white fields in this screen during process except for the target-index as it could 
cause material exchange during laser action. 
 
For more information also see the chapter about the “Manual Mode“ and the “Laser Server”. 
 
The “Range LEDs” in the middle of the screen show if the process can switch to the next recipe (T-range = 
temperature, P-range = pressure, laser = laser shots reached). 
The “PyL” LED switches the Laserpointer on or off which resides in the external pyrometer. 
The “TE” field shows the temperature measured with the external pyrometer whereas the TL field shows the 
temperature from the Pyrometer which is built into the laserheater itself. 
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14. PID Parameters  
 
Menu navigation: Parameters/PID within Process/Manual Mode 
 

 

Figure 17: PID Pressure 
 
The PID controller uses the following formula for the controller action. 

 
Ti is the integral time in minutes, also called the reset time and Td is the derivative time in minutes, also called 
rate time. 
You can change the settings (P, I and D part) and save them with the “Save Parameters” button. 
You can see the signal on the scope and the temperature difference on the right side. 
 
The Flowcontrol PID shows you the two gas-flows on the right side as well as the pressure in the PLD chamber 
and the difference between measured and wanted pressure. 
Here you can also change the gains and save them with the “Save Leakvalve/FC-Parameters” button. 
For the flow control below (on the second tab)  you also see the maximum and minimum multiplier 
 
To close the PID-window simply use the normal windows-close sign on the border of the window. 
 
The “Parameterset field” shows which parameter set is active : The parameter set is automatically 
determined by the pressure you have selected according to the pressure setpoints.  
 









∫ ++=
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The “GVSetpLow” and “GVSetpUp” Values define the pressure setpoints for the high, the medium and the 
low pressure range where the Gatevalve opens or closes.These reside in the “Support Tools Screen”. 
The motorposition shows the position of the leakvalve’s motor. 
 

Figure 17.1 : Flow-Control 
 
The Restart button for leakvalve and flowcontrol lets you restart the pid. 
 

Figure 17.2 : Status-Tab 
 
The above screen is for diagnostic purposes only. It shows the status of the valves 
 

Figure 17.3 : Advanced Tab 



SURFACE 
 

 24   

  

Figure 17.4 : Leak-Advanced / Motor sending 
 
The Leak-Advanced screen gives you the option to send commands to the motor or disable it. This screen is 
intended only for use by a technician or if requested by SURFACE. 
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16. Temperature correction by the external Pyrometer  
 
 
The external pyrometer makes a correction to the internal pyrometer so that the real temperature on the substrate 
is controlled by the external pyrometer. 
The algorithm is shown in the following flowchart. It is safe against noise from the pyrometer and can be limited 
using the appropriate field in the steering routine. 
The pyrometer control screen is available via the PID Control screen in the process view  
(manual-mode/process-mode). 
 
 
 
 

 

Figure 20 : external pyrometer correcture 
 
The Factor_I controls the integral part of the controller. The PyroFilterN is intended to change the order of the 
lowpass filter. The PyroFilterBand limits this noise reducer. 
The offset limit lets you define a maximum value for the correction which is made on the internal pyrometer value 
according to the desired temperature measured by the external pyrometer. 
You will see the “SetPoint-Ramping” LED on when the ramp is not yet completed. In this case the correction will 
not take place. 
The “PyroCorrection-Enabled” LED shows if the correction mode is on or off according to the value called 
“ExtPyrometer” in the Support-Tool. There you can switch the external pyrometer on or off (1=on/0=off). 
The LED “Temperature-Steered-Mode” gives the information that the controller has left the power ramp and is now 
controlling the temperature. 
To save changed settings press the “Save Settings” button. 
 



SURFACE 
 

 26   

 

Figure 21 : Pyrometer correcture algorithm 
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17. View Offline  
 
Menu navigation: Datalogging/View Logfile 
 

After the process you can access the process parameters using the Data-Logging entry from the main-menu. 

The logfiles are sorted by the beginning date and time of the process and the name you gave it. When you 
have chosen a logfile from the list, you can see the parameters in a multiscaled environment. 
The parameters are : 
- Time (in minutes:seconds) as y-scale, 
- Pressure (in mbar for all gauges) on the logarithmic (10^-10..10^3 mbar) and on the linear scale (0..1000=1mbar) 
- Temperature (in degree celsius) in the range from 0 to 1000  
- Laser fluence 
- Laser frequency from 0 to 10 Hz 
- Gas flow from 0 to 100 sccm 
- 2

nd
 Pyrometer : temperature measured by the external pyrometer (in degree celsius) 

- Shutter for the Wedge to be displayed in a zoomed scale between ... and ... 
 
To have a detailed view on the time-scale you can zoom in and out using the mouse by clicking the middle 
button below the legend. 

 

To generate a html report file you can select generate report. The FirstProcessNo links to the Lascon 
process counter if using the external LASCON software. 
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Then you will get a report in the log directory which contains the event logfile and the graph. 
To export the data to Excel press the export button. 

 

Figure 22: Datalogging 

18. Printing the logfile 
 

Menu navigation: Datalogging/View Logfile then press the Print View button 

Please select the logfile as described under View Offline 

To print the logfile on a printer you can select Print View, which will give you a new window with white 
background and differently marked lines. In this window you can select print from the menu. 

 

19. The Live-Log 
 

Menu navigation: (within the process, select Datalogging/View Live-Log from process-menu to toggle view)  

You can setup the channels you want to see with the menu “Live-Log channel selection”. 
 
In the lower region of the “Process Control  Screen” you see the Live-Log window.  
Here you can see the following measurements : 

- The temperature and thermocouple-temperature from 0 to 1000 degree, 

- Two pressures in mbar where one scale is linear, the other is logarithmic (due to the different range of the two 
measuring devices). 

- Target laser-energy and the repetition rate of the laser. 

- The two gas flows on a scale from 0 to 100 sccm 

You can disable live-logging using the corresponding item from the menu-bar. 

The Live-Log consists of the last 30 seconds recorded into the log-file. To get more detailed information about the 

Data-Logging please refer to the View Offline Chapter 
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20. Laser-Heater Component 

 

Figure 23 : Laser-Heater Screen 
 
The Laser-Heater-Component shows the interlocks which can occur. Moreover it automatically connects to the 
unix realtime core and shows the voltage / current and temperature of the pyrometer. 
On the right side a script can be shown / loaded when you use the appropriate field in the recipe. 
The Enable Button is on if the heater will be ready to shoot.  
If the linux pc is not reachable for some reason the connection will be  tried continuously until you switch on the 
linux pc again. The linux pc will be started upon need of the laser-heater or when you give the power to the 
device in manual mode. 
 
If you need to change the IP address of the linux pc please call SURFACE for help. 
 
The heater will ramp up from the room temperature up to 320 degree when the pyrometer is in range. Then the 
heater will operate in temperature-controlled mode, otherwise it operates with a power-ramp. 
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22. Advanced Configuration Files 
 
The Toggle Coupling between the repetition rate of the laser, the rotation speed on the target and the toggling 
speed can be adjusted in the toggle-couple.xls file which resides in the config directory. 

In the columns the rotation speed is entered while in the lines (horizontally) the repetition rate of the laser is 
given. The result is a matrix which will be interpolated between the values between the nearest two entries. 
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23. Error Handling 
 

 

Error Type Description What to do now 

Emergency button pressed The system is stopped due to pressing 
the emergency button or an interlock 
occured 

check water flow or release the 
emergency button 

 

If the laser or the motors have an error during the process please view the “Hardware/Hardware-status” menu. 

For information about hardware errors initiated by the laser or the turbo-pump please refer to the appropriate manual. 
These manuals are also available as PDF. 

If you press the emergency button or the water-control becomes active the power from all devices will be 
off until the error/emergency is undone. 
Afterwards all valves, the motors and the heater are switched off and only the turbo-pumps will either go in 
“evacuate-mode” if you are within process or in the last mode before the emergency if you are in manual-
mode. 

Appendix 
 

All input fields accept fractional values in “.”-format. 

The datalog-files will return the entries in “.”-format using exponential representation. 

Material-names may not contain the following characters: comma, semicolon, blanks. 

You can influence the behavior of the program by entering the “Support-Tool” as Administrator. 
Please contact SURFACE for the latest settings, because these options should not be altered if the system 
is operating properly. 
The support tool is also intended for sending a snapshot of your pld-control-system to get assistance from 
SURFACE. 

Item Default Description 

Thermo 1 Temperature PID Control (don’t change) 

Log 1 Log-File Generation (don’t change) 

ForcePost 0 Run Process even if one device fails 

EMP 1 Run up Turbo-Pump after Emergency 

TPDelay 10 Delay for Turbo-Pump (don’t change) 

RepChange 1 Change Rep-Rate within Process manually 

Autoacknowledge 0 Automatically clear POST Errors 

PyroLowLimit 320 Lower limit of the pyrometer in heater 

DebugLevel 1 Setup the amount of data being logged 

EventMonitor 0  

PowerMinLH 30 Switchpoint for Laser-Heater 

ExtPyrometer 1 Temperature correction via external pyrometer 
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The Directory structure of plume-master  
 
 

Subdirectory Description 

Config Internal configuration & calibration data 

Extra Online help & labview driver 

Data Recipes & Processes (made by the user) 

Log Log-files of process / manual mode 

Manuals Software / Hardware manuals 

Main-directory Executable and directory setup 

 
The directory setup for recipes and logfiles can be changed using the directory setup from the “file menu” on the 
welcome screen. 
 
 

Version History 
 
Version 1.00 
 
 Initial Release 
 
Version 1.02 
 
 Fluence Control 
  Run processes with defined Fluence in each recipe 
 
 Pyrometer Correction 
  External Pyrometer measures the real temperature and corrects the laserheater’s pyrometer 
 
 Leakvalve/flowcontroller pressure regulation for all pressure ranges 
  Automated procedure for pressure control 
 
Version 1.03 
  
 New intermediate valve for pressure regulation 


