Tunnel junctions
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An important circuit element in
single electron transistors.
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Quantum tunnel probability
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Band diagram under bias
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Band diagram under bias
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Band diagram under bias
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Band diagram under bias
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I-V curve
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I-V curve
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Treat particles in left as “particle in a box”

Recall our way of labeling states, and each E= n(z/L)’ (n 2 20y 2)
state has energy: 2m g ” ‘
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I-V curve
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Energy and momentum are conserved in physics so:
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I-V curve
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Energy and momentum are conserved in physics so:

T =0 unless
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Eleft —el = Eright
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I-V curve
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I-V curve
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I-V curve
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A nice, simple result.
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I-V curve
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In the macro world, states are very finely spaced and we have (discuss):
(Later in the class we will see that this fails in nanosized circuits.)
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I-V curve
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In the macro world, states are very finely spaced and we have (discuss):
(Later in the class we will see that this fails in nanosized circuits.)
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