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Lecture 7: Double tunnel junction
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Electrostatic energy (no tunneling)
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Island charge
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Electrostatic energy (with tunneling)
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Free energy :
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Can current flow?
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Can current flow?
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Can current flow?
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Similarly:
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Allowed only if:

n0 is the number of electrons on the island before the tunnel event.
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Can current flow?
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Can current flow?
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Can current flow?
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Similarly:
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Allowed only if:

n0 is the number of electrons on the island before the tunnel event.
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Summary
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Current
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Current
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Coulomb blockade
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From quantum circuit theory,
works even when voltage biased.

In single junction, Coulomb 
blockade hard to observe.

In double junction, Coulomb 
blockade easy to observe.

Let C1= C2
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Band diagramEnergy
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Band diagram with Coulomb “gap”Energy
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Band diagram under biasEnergy
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Band diagram with Coulomb “gap”Energy
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Band diagram with Coulomb “gap”Energy
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Higher voltages
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Higher voltages
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Coulomb staircase
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Overall slope is Rtunnel, which is large.
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