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Parasitic Surface
Conduction Layer (PSC)

GaN stack fabrication and the
fab process generate a
parasitic surface conduction
layer that severely degrades
RF performance.

High Resistivity CZ-Silicon Substrate

S. Yadav et al.,, IEEE International Electron Devices
Meeting (IEDM), San Francisco, USA, 2020, pp. 8.2.1
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RF circuits suffer from a conductive substrate
even with HR-Si

Diffusion of Al and Ga atoms at the AIN/Si interface
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» RF Losses and Non-linearities

POST-fab
porosification

After fab process, the handle
substrate is transformed in
nanoporous silicon to trap

Processed substrate

Backside processing
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charge carriers and suppress
PSC.

- Transparent for fabs
- Frontside circuitry not affected

- Simple and cost-effective

- Localized below areas

of interest
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AIN-on-Porous GaN-on-Porous
Passive RF test structures Passive RF test structures
AIN Full stack GaN
p- (> 1Q.cm) or
POST-Fab porous substrate from p+ (5-20 mQ.cm) POST-Fab porous substrate from o+ (5-20 mQ.cm)
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