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Device Schematic
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𝑄𝑔 = − 𝑞𝑛𝑖𝑡 − 𝑞𝑛𝑢 − 𝜎GaN − 𝑞𝑛𝑙 − 𝑞𝑛buf

Charge neutrality

Band diagram
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1D Poisson Eq
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Potential balance – upper channel

R. R. Malik et al, vol. 9, IEEE J. Electron Devices Soc. [2021]



where

Redo the potential balance for lower channel

where
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where

Sub-bands in triangular quantum wells
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Fermi Dirac Statistics

System of two non-linear equations with unknowns 𝑛𝑙 and 𝑛𝑢
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Drift-diffusion transport

Integrate with limits
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Final drift diffusion current
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Validation against TCAD
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Validation against TCAD
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Validation against experimental
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Validation against experimental
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Validation against experimental
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Conclusion

Sheikh Aamir Ahsan

• A physics-based compact model for double channel GaN 
HEMTs was presented

• The model is analytical

• Includes the essential physics of 2D density of states, double-
channel electrostatics

• Fits TCAD and experimental data reported in literature
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Thank You!


