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Motivation
Technology Downscaling for High Frequency Operation
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' Motivation:
i Quantifying the impact of barrier layer material and thickness choices
i on the large-signal performance of downscaled GaN-on-Si HEMTs
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GaN-on-Si HEMTs with Varying Top Barriers
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GaN-on-Si HEMTs with Varying Top Barriers

DC Characterisation

InAIN has a higher [ ., 2!
owing to its larger n -

Thinnest AlGaN barrier

has the largest peak g .
due to its small CET.

InAIN shows a larger
g at higher current
densities.
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Large-Signal Characterisation Setup
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Large-Signal Characterisation Results
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Large-Signal Characterisation Results
é6nm InAIN: Device Finger-Width Variation
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Comparison with State-of-the-Art

The performance of these InAIN HEMTs is
70 - competitive to state-of-the-art GaN-on-Si
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Summary

* InAIN/GaN-based HEMTs outperform AlGaN/GaN-based HEMTs owing to
InAIN’s higher | and better linearity:

* At 100nm Lg (8x25um): 2.8W/mm @ 50% PAE. baf:;j,b;; i:grzzwu:;frenqu:f;::r:: )
* At 150nm L (8x5um): 3.9W/mm @ 45% PAE. mm-wave.

* Accounting for several limitations can further boost the large-signal metrics:
* Gate-leakage mitigation to improve the linearity for thin barrier devices
* Adopting a MISHEMT topology can be useful.

* Reducing R for thinner AlGaN barriers to improve the linearity
* Replacing the 2DEG-based access regions with heavily N-doped GaN.

* Layout optimisations
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Thank you for your attention!
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Appendix

More positive Vth and Gate Leakage: The impact on device linearity at large-signal
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