k-Space Associates, Inc.

kSA RateRat Pro

Examples of Real-Time Growth
Rate Analysis

The kSA RateRat Pro metrology tool analyzes the reflected laser signal in real-time to determine the
deposition rate and optical constants of the growing film. By using a patented Virtual Interface model, the
complexity of the underlying layers does not affect the modeling of the current growth layer. Below we

show some examples of real-time acquisition and analysis using the RateRat Pro tool.
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Rate Rat Module

Below we show kSA RateRat Pro data taken during DBR (Double Bragg Reflector) device deposition on a Veeco
Gen Il MBE reactor. Every layer was fit in real-time to determine growth rate and optical constants, and
optional RateRat Pro recipe control was implemented to close the source shutters when the desired layer
thickness was shut, guaranteeing proper DBR layer thickness for every individual layer. Notice the real-time
display of the growth rate, n, and k, along with error estimates for all 3 parameters.
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s | 1.00+| 0.000 s Successful fit

M Real-time Reflectivity (Single Layer)

Fiting - — StepCode: o
Enable fit: Yes
Ignore For Ftting (s): 2,00 Yolts
Fit after (s): 12000 Triggervokage (V) |8.000
n (estmate): 47| Tolerance (+1-¥): [0.100
k (estimate): 030 ‘
G {nmjs) {estmate): 017 Output trigger
& (mfs) (miniman): ;?;-10 ] Enabie target thickness: | No
G (nmfs) (mavimum): 0.30 Targer thickness (ren): 53000 —‘
1204 2407 11 4814 s (estimate): Lo Enable target reflactivky: | No
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#| 1.00+| 0.000  rass Successful fit
Rel. Dats Pt.: 930 Rel. Elapsed Time: 481,42 Layer: 30 Stmoothed Reflect: 0,332
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