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[1]B. Romanczyk, S. Wienecke et al., “Demonstration of constant 8 W/mm power density at 10, 30, and 94
GHz in state-of-the-art millimeter-wave N-polar GaN MISHEMTs,” IEEE Transactions on Electron Devices, vol.
65, no. 1, pp. 45-50, jan 2018
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Need devices with high OIP3/Pp.
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[\ oo gm3 zero-crossings result in two
peaks in the OIP3/P but it occurs
in @ narrow range of gate bias
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Novel device structure where threshold voltages are shifted instead of the
conventional gate bias offset in circuit level derivative cancellation
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[3] R. R. Karnaty, P Shrestha et al., “Compact Modeling of N- polar GaN HEMTs for Intermodulation Distortion in
Millimeter-wave Bands,” IEEE Transactions on Microwave Theory and Technlques 2023
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using the extracted models of
the V;, and V,, devices. The
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onIMS Dual-V; Model Results
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o2 IMS Improved sensitivity to bias
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Dual-V;device has higher range of gate bias with high OIP3/P,. without
degrading the gain.
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o IMS Deep Recess HEMT
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GaN Cap with Deep Recess
* Interface/bulk traps removed
* Enhancement of access region charge and mobility

SiN

Interface Surface
raps traps /

Traditional SiN Passivation
* More potential charge traps

Surface traps SiN

GaN AlGaN GaN 2DEG GaN AlGaN GaN
GaN Channel >pgg / \ GaN Channel >rpgg
AlGaN backbarrier AlGaN backbarrier
GaN Buffer GaN Buffer
Substrate Substrate
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