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Cultivating a Thriving SiC Market

Turbocharged Transistors: Silicon Carbide Shifting to Next Gear
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Abstract

In the context of global megatrends — including the climate crisis, the impact of Al on various industries, and
global decoupling — the demand for high-performing, efficient, and reliable power electronics remains
substantial. Silicon carbide-based power semiconductors offer technical advantages over traditional silicon-
based solutions. The automotive sector is expected to drive significant market growth. However, in specific
applications, other substrates like Si, GaN, or ultra-wide bandgap materials may remain relevant or take
precedence. To foster a fast-growing and sustainable SiC market, addressing three key challenges in
product development, process optimization, and raw material supply chain management will be essential for
the entire value chain.
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Abstract

The era of SiC-based power chips has undeniably begun. Factories are producing substrates and chips to
meet current demand, but given that these chips aim to improve end-use efficiency, is the manufacturing
process of SiC chips itself running efficiently?

The answer is, not yet. But that should not be surprizing as high volumes have not been running for long
enough for teething problems to be solved. Here we will touch on some of the areas where SiC material
properties present the chip makers with challenges. These challenges are at varying levels of resolution and
will no doubt be solved in time. This resolution will enable SiC power chips to take its predicted place in the
future eco system.

Our examples shown are based on Entegris's view which is determined by our particular contact points. So,
this may not be an exhaustive list. What we see are challenges relating to:

1. CMP (Chemical Mechanical Planarization): SiC is harder than Si.

2. Handling: SiC is more brittle than Si.

3. Implantation: SiC is more difficult to implant than Si.

4. Thermal processing for wafer growing and epi processes: SiC processes are hotter than Si.

For each of these areas, we will provide insights and considerations, highlighting the path toward achieving
efficient, high-volume SiC power chip manufacturing.
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Abstract

Silicon Carbide, thanks to its electronic and thermal properties, is a revolutionary bulk substrate for Power
Devices Schottky Diodes and Field Effect Transistors, both in the automotive and industrial market
segments. SiC substrate, since its discovery in 1893, has been a case of study but only in the last few years
has become a subject for manufacturing first at 150 mm and now also at 200 mm where fully vertical
integration from powder to final product is a key factor of cost and quality success. Automation supported by
Any Logic model is functional to industrial KPI. Most of the defects present in the crystal ingot, micropipes,
polytype and others, only partially recovered during the epitaxy steps can determine electrical failures at
device level. For that reason Atrtificial Intelligence with the associated statistical models is suitable to identify
specific defects improving significantly the quality of the substrates and increment yield.
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Coming soon
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