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▪ SiC Status & Outlook

▪ GaN Status & Outlook
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WBG Power Devices I Introduction
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Increase of power consumption demands efficient, low loss power conversion

→ Reduction of Power Device Losses is needed

Main Power Device Loss Contributors

▪ Conduction losses

▪ Device thickness (vertical 

devices)

▪ Material properties

▪ Device type & design

▪ Switching losses

▪ Frequency dependent

▪ Material properties

▪ Device type & design

Source: Yole

Using WBG materials can reduce losses

▪ Materials with lower on-resistance can offer a conduction loss reduction

▪ Materials with higher electron velocity can offer switching loss reduction, especially at 

higher frequencies

Focus of this presentation on SiC & GaN

Source:O. Deblecker et al: “Comparative Study of Optimally Designed DC-DC Converters 

with SiC and Si Power Devices”
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Vertical Power Devices I Advantages and Challenges
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Increase of power consumption demands efficient, low loss power conversion

Advantages of vertical Power Devices compared to lateral devices

▪ Higher device safety (Lateral devices have risk for electrostatic 

discharge)

▪ Smaller devices (As voltages become bigger, lateral devices would 

become larger

General Challenges of vertical power devices

▪ Wafer front and back side processing

▪ High Material quality throughout the device

▪ Conduction losses depend on device thickness → thinning is 

necessary to increase device performance

▪ Handling concepts because of thin wafers

Vertical Structure of power MOSFET v

Source:Cen Chen et al: “PHM Application of Power Converters Using Health Precursor of 

Power MOSFETs”,  Harbin Institute of Technology 

Majority of Power Devices are vertical devices (exception: GaN)

Source: electronic specifier
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SiC Power Devices I Status & Outlook 
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SiC already well established and growing

Main driver: EV

▪ Transition to 200 mm is happening (substrate quality is 

still a challenge)

▪ Generally SiC is a very robust material – good to 

handle

▪ Thinning is necessary – need for mechanical support 

on 200 mm is needed → temporary bonding to a 

carrier wafer

Source: Yole

Challenges of SiC vertical power devices
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SiC Power Devices I Mechanical Support with TBDB 
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Temporary Bonding Process SiC power devices – process integration

Front Side Processing

Temporary Bonding

Thinning

Metal deposition & Contact 

formation

Debonding

Electrical testing

Laser Annealing to be compatible 

with TBDB process
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Temporary Bonding and Debonding of 200 mm SiC wafer

SiC + Carrier Wafer
thinned SiC + 

Carrier Wafer

Si Carrier

Thermoplastic Adhesive

Glass Carrier

Thermoset Adhesive
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Temporary BondingIncoming 200 mm SiC Wafer Debonding

This project has received funding from the ECSEL Joint Undertaking (JU) under grant agreement No 783158. The JU receives support from the European Union’s Horizon 2020 research and 

innovation programme and Italy, Germany, Belgium, Sweden, Austria, Romania, Slovakia, France, Poland, Spain, Ireland, Switzerland, Israel.

first and euRopEAn siC eighT Inches pilOt line

Coordinator: ST Catania
Work conducted within EU 

project REACTION

(now Coherent)
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GaN Power Devices I Status & Outlook 
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GaN market strongly growing

Main driver: Consumers (lateral devices)

▪ GaN typically grown on foreign substrate (Si or 

Sapphire) because of cost reasons

▪ Dislocations threaten the device safety of vertical 

devices 

▪ at the moment lateral devices commercially 

available

▪ Maximum power is limited for lateral devices with 

reasonable size

▪ R&D is going on for vertical GaN power devices

Challenges of GaN vertical power devices
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Backside process technology for membrane access

Funded by the 
ECSEL JU

Grant No 101007229

GaN Power Devices I Vertical GaN on foreign substrates 

Up to 5 mm GaN membrane diameter has been realized on 150 mm wafers using temporary bonding with laser debonding.  
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GaN Power Devices I Vertical GaN on foreign substrates 
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Temporary Bonding necessary to enable backside processing

(process implementation on 150 and 200 mm wafer)

Organic adhesive used at temporary bonding has to be compatible 

with used temperatures and chemistry

▪ Backside access etching

▪ Temperature input during etching must be limited –

compatible process recipe was found

▪ Backside metallization

▪ Especially annealing for ohmic contact formation is critical

▪ Laser annealing / chemical treatment for ohmic contact 

formation

Process Compatibility Challenges

Funded by the 
ECSEL JU

Grant No 101007229
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Summary
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Temporary bonding enables 200 mm SiC backside 

processing

Vertical GaN power devices need support during 

thinning and backside processing – temporary 

bonding is compatible with the process flow
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Process Technology and Services

▪ State-of-the-art cleanrooms and application labs at headquarters, in North America and in Asia.

▪ Process development services ease adoption and enhance efficiency of EVG equipment.

▪ Partnering with customers to deliver peak performance throughout the entire product lifecycle.

▪ NILPhotonics® Competence Center established in 2014.

▪ Heterogeneous Integration Competence Center established in 2020.

▪ First-of-its-kind Step-and-Repeat Mastering Services for nanoimprint lithography launched 2021.
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Disclaimer

The information contained in this document is provided “as is” and without warranty of any kind, express or implied. Any express or implied warranties including, but not limited to, any implied warranty of merchantability, fitness for a particular purpose, and patent infringement or other violation of any intellectual property 

rights are hereby expressly disclaimed.

EVG makes no representation that the use or implementation of the information contained in this document will not infringe or violate any copyright, patent, trademark, trade secret or other right.

In no event shall EVG be liable for any claim, damages or other liability, including any general, special, indirect, incidental, or consequential damages, whether in an action of contract, tort infringement, misappropriation or otherwise, arising from, out of or relating to the use or inability to use the information.

Acceptance and/or any use of the information contained in this document shall be deemed consent to, and acceptance of, this disclaimer.

Confidentiality

Any and all information disclosed during this presentation by EVG is confidential.

Data, design and specifications may not simultaneously apply; or may depend on individual equipment configuration, process conditions and materials and vary accordingly. EVG reserves the right to change data, design and specifications without prior notice.

All logos, company names and acronyms or any combinations thereof, including, but not limited to, EV Group®, EVG® and the Triple i logo, equipment and technology names and acronyms such as GEMINI®, HERCULES®, BONDSCALE®, SmartView®, SmartNIL® and many others, as well as website addresses, are 

registered trademarks and/or the property of EV Group. For a complete list of EVG trademarks visit www.EVGroup.com/Imprint.

Other product and company names may be trademarks of their respective owners.

Thank you!
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