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STANDARD OPERATING PROCEDURE 

Bruker Filmtek 2000 Reflectometer  

I. SCOPE 

The purpose of this document is to describe the requirements and basic operating 

instructions for the Bruker Filmtek 2000 Reflectometer.  This tool is intended to measure thin 

film thickness, index of refraction, and extinction coefficient using optical reflectometry at 

normal to the surface in the 240-950 nm wavelength range. 

II. SAFETY 

1. Do not touch any optical components or fibers on the instrument. 

2. Do not disturb areas labeled "DO NOT TOUCH." 

3. Never apply any pressure on the sample chuck. 

III. APPLICABLE DOCUMENTS, MATERIALS AND REQUIREMENTS 

1. The complete FilmTek 2000 Reflectometer manual is available on the desktop of the 

FilmTek computer. 
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IV. TOOL OVERVIEW 

1. The tool measures the film thickness, refractive index (n), and extinction coefficient (k) 

by analyzing the light reflected from the sample surface. 

2. The tool is configured to measure thickness and optical properties of films deposited on 

Si wafers only. 

3. Automated wafer mapping for evaluating thickness uniformity across the wafer surface 

is possible. 

4. Supports wafer sizes ranging from 2”-8” in diameter. 

V. OPERATION 

1. Turn on iLab. 

2. Turn on the main vacuum switch. 

3. Turn on the rear power switch located on the lamp unit 

 

4. Press the Deuterium lamp button. 

5. Press the Halogen lamp button. 

 

6. Allow the lamps to warm up and stabilize for few minutes. 

7. Once stabilized, press the green Shutter button on the lamp unit to open the shutter. 

8. Turn on the Controller power button. 
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9.  

10. Turn on the green power switch. 

 

11. From the Windows taskbar, open the FilmTek software. 

 

12. Click Yes when a dialog box appears asking whether to Home the XY Stage. 

 

13. Wait until the XY stage completes the homing process. 
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14. Select Security to Login. 

 

15. Enter the following login credentials in the ‘power user’ mode. 

Username: AFNF 

Password: AFNF 

 

16. Navigate to ‘Motion’ 

17. Click ‘go to load position’ and load the wafer.  

 

18. Pins can be used to locate the position of the wafer. 
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19. Turn on the vacuum switch located beneath the stage to secure the wafer and the 

reference. 

 

20. Click ‘File’ and go to ‘Open recipe’. 

21. Navigate to the recipe library and select the appropriate standard recipe for your 

sample. 

22. Click ‘Background’.  

The system will measure the dark background signal and establish the baseline for 

reflectance measurements. Wait until the background acquisition is complete. 
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23. Click ‘Reference’ 

The instrument will collect the reference reflectance spectrum from the silicon 

reference wafer. Wait until the reference measurement is complete. 

24. Navigate to ‘Motion’ and select ‘go to XY Center’. 

25. Wait until the stage reaches the center position. 

26. Click ‘Measure’. 

27. The measured thickness will be displayed in a results window. 

28. The Root Mean Square Error (RMSE) should ideally be < 0.5 

A lower RMSE indicates an excellent agreement between the measured and fitted 

reflectance spectra, resulting in a reliable thickness measurement. 

 

 

29. To save the measured data, select the menu item ‘Data’ and then click ‘Save Data’. 
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30. Navigate to ‘Motion’ and select ‘Go to Load Position’. 

31. Wait for the stage to move to the loading position before removing the wafer. 

32. Turn OFF the vacuum. 

 

33. Remove the sample wafer. 

34. Go to ‘Security’ and select ‘Log Off’ 

35. Confirm that you have been successfully logged out before closing the software. 

36. Close the FilmTek software. 

37. Press the Shutter button on the lamp unit to close the shutter. 

38. Turn OFF the Halogen lamp. 

39. Turn OFF the Deuterium lamp. 

40. Wait for few minutes before you turn off the rear switch of the lamp unit. 

41. Turn OFF the controller. 

42. Turn OFF the main vacuum switch. 

 

I. Automated Wafer Mapping 

1. From the menu bar, select ‘Motion’ 

2. Go to ‘XY Coordinates’. The XY Coordinates window will open. 
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3. Enter the appropriate mapping parameters for your wafer, including: 

Wafer diameter, edge exclusion, grid type, scan diameter, number of measurement 

points etc. New maps can be made in the software using one of the various grid types. 

 

4. Click OK to save the mapping configuration 

5. Select ‘Measure Map’. The mapping setup window will appear. 
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6. Under Sample Info tab, enter the desired Sample ID. 

7. Under Data Options tab, check the appropriate boxes if you wish to save the mapping 

results. 

8. Under Flat Detection tab, check the ‘Find Flat’ option. This allows the software to 

automatically locate the wafer flat and correctly orient the wafer before beginning the 

mapping sequence. 

9. Click OK. 

10. The FilmTek software will automatically generate a complete wafer thickness map. 

11. Upon completion of the scan, a results window will automatically appear displaying: 

Average film thickness 

Standard deviation 

Thickness uniformity 

Two-dimensional wafer thickness map 
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12. Click ‘3D Surface Plot’ in the results window. The software will display a three-

dimensional representation of the wafer thickness distribution. The results can also be 

viewed in a table by clicking the table button. 
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II. Creating a Custom Measurement Model  

1. From the menu bar, select File and click ‘Open Recipe’ 

2. Select the ‘Default Recipe’.  

 

3. Go to the ‘Model’ option. The Model Editor window will open. 

 

4. For each layer in your sample structure, select the appropriate material from the 

Material File (material database). 
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5. Specify a reasonable fitting range (minimum and maximum thickness) based on the 

expected film thickness. 

6. Add or remove layers as required to match the actual structure of your sample. 

 

7. Click OK and save the model if needed. 

8. Go to ‘Solve’. The software will compare the measured reflectance spectrum with 

the simulated reflectance spectrum generated by the optical model. A close 

agreement between the simulated and measured curves indicates that the optical 

model accurately represents the sample. 
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9. To view the optical constants used in the model, open the N/K Table. 
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