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Outline:

. Bulk transport — two approaches

Laudauer approach — illustrative for phenomena

BTE — describtive for correlations in transport

. Transport at interface
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Thermoelectric phenomena
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Thermoelectric phenomena
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MEMS thermoelectric generator
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Yang et al. (2013), Sensors, 13(2), 2359-2367



UiO ¢ Department of Physics

University of Oslo

* Bulk transport properties

* Interface transport properties <
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* Bulk transport properties

o Landauer approach — Thermoelectric phenomena
Ballistic transport;

Approximate but illustrative.

o Boltzmann transport equations — transport coefficients
Diffusive transport;
Statistical behaviour, relatively closer to reality, but realitively;

Correlation of transport coefficients.
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« Optimizing power factor
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« Optimizing power factor

Insulators:  Semiconductors :  Metals
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* Bulk transport properties

» How much electrons/ holes, a, n

» The ability electrons/ holes move, g, u, n
» The ability heat propagate, k

» ExpectzT >1

* Interface transport properties

» Non-rectifying contact
» Rectifying contact, R

> Interface states, N,

Insulators: Semiconductors :  Metals

. V]
metal semiconductor
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Interface transport properties
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Interface transport properties

The ideal non-rectifying barriers (Ohmic contact)

Metal work function ¢,,,= Semiconductor electron affinity y
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Interface transport properties

The Tunneling Barriers
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Interface transport properties

More complicated- interface states in reality

» Pinning the Fermi level
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Interface transport properties

More complicated- interface states in reality

» Pinning the Fermi level
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Sum up:

. Bulk transport —two approaches

Laudauer approach — illustrative for phenomena

BTE — describtive for correlations between a, n, o, u,x

. Transport at interface
Non-rectifying contact

| need learn more from you



