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The balance equation prescription
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The balance equations
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The DD equation
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Coupled current equations

Recall that we derived the coupled current equations for
the flow of charge and heat by solving the BTE in the
Relaxation Time Approximation.
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Coupled current equations
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Balance equation prescription
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Current equations

Charge current:

6(5)=(-q)v,

(1) =, (F.t) = 2o (P)/ (7. pu1)
Heat current:

o(p)=(E(B)+E.~F,)v,



Charge current
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Seebeck coefficient

J =ngut +u %{nkBT}

(nkBT) =k, Tl a—z +ngll, (%j{l + Tl on }

Lundstrom ECE-656 F17

10



Seebeck coefficient
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Seebeck coefficient
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Seebeck coefficient
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Comparison

N
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Landauer / BTE vs. moments

See Fundamentals of Carrier Transport, Sec. 5.5.2 for
a discussion of how to make the moment equations
consistent with the Landauer/BTE approach.
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Charge and heat flow balance equations
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Heat current

Repeat the process for the heat current.

Is the Kelvin Relation satisfied?

What is the Wiedemann-Franz Law in this approach?
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Questions
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