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Schottky Barrier 2D FET Model|



Existing Models and Motivation
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Existing Models and Motivation
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Model Description - Electrostatics
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Surface-potential — Explicit
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Surface-potential — Source & Drain
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Band Diagram — Potential Points
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A = screening length



Band Diagram — Bias dependent
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Electron TE Current at drain

Effective barrier height wrt drain terminal = maximum of ¢, and ¢, — Y4 + V4
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Electron FN Current at drain
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Overall Schottky Barrier Current
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Electron and Hole current components
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Validation — MoTe2
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Validation — Black phosphorus
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Circuit Simulation in SPICE
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Conclusion

e A physics-based compact model for 2D Material FETs
with Schottky-barrier contacts was presented

* Model is surface potential based & explicit — Lambert W

* Includes the essential physics of carrier emission and
tunneling, as observed in Schottky Barrier FETs

* Takes into consideration Fermi-Dirac Statistics, ambipolarity,
unlike prior models

* Fits different 2D material FET technologies and is SPICE
compatible
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