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1.) MOTIVATION: 2.) EXPERIMENTAL PLAN:
* Alternative precursors are well studied in single wafer reactors%3 but not in industrial scale warm-  m Epitaxy in AIXTRON planetary reactors (G5WW C, G10-SiC)
wall CVD reactors such as AIXTRON G10-SiC «  Growth rates of 30 um/h and 60 um/h

* Non-standard precursors are needed for isotopically pure 23Si'?C layers “ SiCl,H, (DCS) | SiCl;H (TCS)

* Higher epitaxial growth rates reduce manufacturing time, energy consumption, and cost
* Current precursor combinations are limited in their growth rate Mn-nn

Goal: Post-epitaxy characterization:

» Epilayer thickness and doping profiles by FTIR-based method and CV
- Defectivity of the epilayers by UVPL & DIC (Lasertec SICA 88)
« Carrier lifetime measurements by u-PCD

ldentify new robust precursor combinations for 4H-SiC homoepitaxy that maintain
excellent layer quality and are suitable for quantum applications and high-rate

epitaxy
3. RESULTS Homogeneities Efficiencies
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°* The methane/TCS and Ethylene/DCS process achieves majority carrier

lifetimes comparable to the reference process

4.) CONCLUSION AND OUTLOOK: * Higher lifetimes are in general obtained for thicker epilayers indicating a

high influence of the interfaces and the substrate

Methane being an important precursor for isotopically enriched epi showed promising results * Shockley-Read-Hall (SRH) recombination is not a limiting factor for

Next tests will include %8Si and 12C enriched precursors (Methane + Tetrachlorosilane) lifetime in these epilayers

Further work will focus on evaluating layer thickness and doping homogeneity, defect density, reactor * The results indicate a comparable intrinsic and extrinsic defect level for
deposition behaviour, and long-term process stability at increased growth rates of up to 60 um/h. methane/TCS and the established reference process

* These preliminary results have to be proven by DLTS in future work
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