’e)-34 APPLICATION NOTES

In Situ Thickness Monitoring
for Quantum Cascade Laser

Advantages of in situ monitoring for manufacturing
Quantum Cascade Lasers
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Monitoring and analysis of layers less than 204;
Automatic real-time analysis of growth rate allows for
control of the QCL process;

Yield improvement by ensuring individual layer
thicknesses;

Accurate time markers for start and end points for
layers within a multilayer structure.
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Live, in situ growth-rate monitoring provides a method to increase material quality

for Qunatum Cascade Laser structures. Figure 1 outlines the R-Fit analysis of the
QCL structure.

Layer Start t (s) Endt (s) Index N Rate (A/s) Thickness (&)

Sigma m (Ais) End sigma (&) Fit Passes
1 0.0488 66.95 4.023+i0.3616 1.682 1125 0 1] 0.03589 3
2 66.95 99.95 3.996+i0.3401 2.361 779 0 0 0.0893 3
3 99.95 118 3.994+i0.3322 3108 56.27 0 0 01031 3
4 118 187 4.057+i0.3588 4936 3406 0 1] 0.06288 3
5 187 287 4.105+i0.4767 6.082 608.2 1) 0 0.02573 3

Laser Wavelength () 650 nm Angle of Incidence @) 0 Degrees  Refractive Index of Substrate (Nb) 1355 i j0.31
Initial Roughness |0 A Number of passes used [0

Showing layers: 1 to 45
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Figure 1 R-Fit analysis of full QCL Structure

During the data analysis, it is possible to determine:

~ Initial InGaAs layers (Layers 1 to 6 in the fit matrix) show an increase
in the growth rate from 1.6A/s to a steady 6&/s;

o« A corresponding change in the refractive index from 4.023n +
i0.3616 to 4.113+ i0.4901.

For further information, contact ORS-Ltd. 2



