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SiC: Paving the way for sustainable mobility
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Sustainability, new mobility and decoupling are megatrends shaping the SiC market
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Source: Adobe Stock, Volkswagen Commercial Vehicles, Porsche Consulting
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Silicon carbide is an important technical lever to improve performance, efficiency, package and weight 
in automotive electric drivetrains – cost potentials on a system level can be captured, too
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1 Primarily engineering samples
Source: Porsche Consulting, Power America, Texas Instruments
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To reach maturity and make SiC technology widely accessible, three main challenges need to be 
overcome by all players along the value chain

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

Source: Porsche Consulting
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The global xEV market drives the demand for power electronics
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Source: Porsche Consulting, GlobalData Plc, S&P Global Mobility, Yole
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Penetration of SiC-based inverter design to reach S-curve inflection around 2027, highest with 800V 
BEVs – low penetration expected for PHEVs and volume-oriented OEMs as well as OBC and DC/DC
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Available capacity is subject to investment financials (e.g. government incentives), equipment 
availability and, particularly for emerging players, to achieve automotive grade qualification

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

1 Actual capacity considers 80% fab utilization and 55% boule yield through 2027, increasing to 60% by 2030
Source: Porsche Consulting, Yole
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Managing interfaces between the wafer, device and module level is crucial to achieve cost reduction, 
technical optimization as well as fast time-to-market

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

1 Assembly and interconnection technology
Source: Porsche Consulting
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Most important drivers and inhibitors will influence the global capacity ramp-up

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

Source: Porsche Consulting
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Compared to Si, SiC manufacturing is more complex and requires special equipment

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx
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Source: Porsche Consulting
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Device costs account for ca. 40% of inverter system costs, of which ca. 60% are wafer cost – system 
integration and associated costs need to emphasize thermal management due to higher power density

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

Source: Porsche Consulting, Yole
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We expect a cost degression of ca. 60% for applied semiconductors on a system level by 2035

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

Source: Porsche Consulting
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Intense quality management along the whole value chain is required – especially the wafer processing 
is most demanding due to material properties

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

1 Chemical-mechanical polishing
Source: Porsche Consulting, Entegris
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Strategic development trends on a system and entire vehicle level are pushing for higher efficiency and 
synergies across the vehicle portfolio

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

Source: Porsche Consulting
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SiC device

Inverter

New mission profiles on an entire vehicle and ecosystem level directly impact the requirements on a 
material and device level

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

Source: Porsche Consulting
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Conclusion

DVWW23041_231116_04_MRR_SEMICON_Keynote_SiC.pptx

Source: Porsche Consulting
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Let’s connect!
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