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Figure1. Thermoelectric Principle

electrical conductivity o [S/cm]
Seebeck coef ficient,S [uV /K]
K Thermal Conductivity [W /m - K]
Absolute Temperature, T [K]

P.F.= ¢S? Power Factor, P.F.[mW /mK? ]

Figure2. Peltier Effect and Seebeck Effect

Figure3. Structure of Thermoelectric module
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Figure4. Dimensionless figure of merit zI, according to materials
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Table 1. Band parameters obtained using the two-band model

Table 1. Band parameters obtained using the two-band model.

Cuy gosB1yTez 7.Seqg 5
Band parameters x=0 x=0.005 x=0.01 x=0.02
‘ CB Eg(eV) 184 18.0 177 175
C"r;‘ii‘;“"“ CB m* (in ny) 1.06 1.07 1.08 1.09
(CB) Ucg (cm™/Vs) 291 299 306 313
Electron conc. i, (10"%em™) 2.98 3.28 324 4.01
VB Egr(eV) 295 29.0 29.1 27.1
Valence VB m* (in mo) 1 1 1 1

band 3
(VB) Uyg (cm/Vs) 119 124 123 142
Hole conc. m, (10'%cm™) 474 425 441 3.30
A (Ugp/Uyg) 2.44 242 2.50 2.21

E, = deformation potential

m = density-of-states effective mass (m; = electron mass)
1ty = nondegenerate mobility

U= weighted mobility

A = weighted mobility ratio
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Fig. 8. (a) The total thermal conductivity K,

(b) the electronic thermal conductivity K,

(c) the bipolar thermal conductivity k,, and (d) the
lattice thermal conductivity K, of the Cug gogBi,Te, 7.
«S€, 3 With x=0, 0.005, 0.01 and 0.02.

Fig. 5. (a) Temperature dependence of the dimensionless
figure of merit zT (b) ZT520K, ZT,erage aNd ZT 5, Of the
Cug gogBis Te, 7.,.Se, 3 with x=0, 0.005, 0.01 and 0.02.
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