Ellipsometer L1106B: Standard Operating Procedure
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A. Turn-on and Warm up

1. Close beam attenuator (push to close)

2. Place mode switch on the analyzer to AS position

3. Place power switch to ON position

4. Allow 15 minutes to warm-up

5. Open beam attenuator (pull to open)

B. Sample Stage Alignment

1. Place sample on stage such that beam hits desired area of measurement

2. Loosen sample table clamp screw
3. Raise or lower stage (screw is behind and under the stage) to obtain maximum reading on the meter.  The actual power read by the photo detector will depend on the position of the analyzer drum
4. If reading obtained in step 3 overshoots the upper limit of the meter scale, switch the mode control to M, rotate the analyzer drum to reduce the gain

5. Tighten sample table clamp screw

6. Observe the position of the reflected image via the eyepiece in the monitor assembly.  If you do not see crosshairs and diagonals, turn the Sample Monitor Controls (above the objective lens) until you do

7. Adjust the X and Y plane tilt controls to center the diagonals precisely on the crosshairs intersection.

8. Recheck gain level and make slight table height adjustment if necessary. (This may result in an offset between the image and the crosshairs, it is fine).

C. Measurement

1. Place mode switch (on Analyzer) to A position

2. Double click the GEMP icon on the desktop to open the measurement software (You may have to hit ‘esc’ to leave the title screen)

3. Click continue to open the main window

4. Click the Measure and Calculate icon on the toolbar

5. The parameters are as follows: Phi=70, Polarizer=45, wavelength=6328, Ambient N=1. Calculation mode is set to Autofix Nf1.  

6. Input the substrate Ns and Ks and the expected film thickness.  If you are using a Si substrate, Ns=3.870 and Ks=-0.0158

7. Click the ‘Measure and Calculate’ button in the lower left corner.  The results (Psi, Delta, thickness and Nf1) will be shown in the right bottom of the screen

8. If you want to save the measurement data, save your file as .smd file using SMD button, or as .txt file by using As TXT button

9. If you want to save your measurement setup, user Save Current Setup to a File. It will make a .csf file

10. Close the measurement window and exit the software when you are finished

Note:

Phi: Angle of incidence

N: Real value of refractive index (Ns: substrate, Nf: film)

K: Extinction value of refractive index (Ks: substrate, Kf: film)

Psi: Amplitude ratio as determined by measurement

Delta: Phase difference as determined by measurement

For more information, please check the Ellipsometer manual.  It is two green binders on the bookshelf in the student office.

