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Motivation

 Graphene-based high-frequency electronics

 Tunneling with conservation of energy and
momentum

 Negative differential conductance (NDC)
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Differential conductance
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Differential conductance

Experiment Simulations
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Band structure
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NDC oscillator

0.3
0.6
0.2
L._., 04
«—

0.1 Loz
0.0 . 0.0
0.0 05 10
V, (V)

(A) apnydwe uoieIes0

fo (MHz)

|
L

P
IRINi
.“:.“',“"
IRIRIBIA

| ") AR

-5

o 5
Time (ps)

T
50

LVZI(H VY

100

1
fo —m Crot = 65 pF
i fONMHZ

* parasitic capacitance limits f

(contact pads to Si gate)

* no carrier dwell time limitation
e potentially can operate in THz range
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Load line
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Load line
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Load line
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Switching
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Switching
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Hysteresis
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Good contacts
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NDC amplifier
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Conclusion

 Resonant tunneling in graphene

e Hysteresis, amplifications and oscillations
based on NDC
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Experiment
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