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Abstract: SnO, in AgSnO, contact material is a kind of wide band gap semiconductor with high hardness
and almost insulation. This makes the resistance of contact materials increase and cause them processing
difficult. SnO, doped rare earth element La, Ce, Y can improve the performance of contact materials.
According to the first principles of density functional theory, the electronic structure and elastic constants
of SnO, and SnO, doped with rare earth elements are calculated by plane wave super soft pseudo- potential
method. The results show that the doping can improve the conductivity and reduce the hardness of SnO,.
SnO, doped La has the smallest hardness, while the SnO, doped Y has the highest conductivity and the
smallest index of universal elastic anisotropy.
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Tab.1 Calculated value of band structure parameters

o e

He iy SnO, SnO,-La Sn0O,-Ce  SnO,-Y
SRV 1.011 0.812 0.678 0.629
FHIE T #/leV / 0.199 0.333 0.382
Wit Tii/ev 0 0.213 0 0.275
W T A% /ev / 0.213 0 0.275
WV 1.011 0.599 0.678 0.354
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(a). SnOy; (b). SnO,-La; (¢). Sn0,-Ce; (d). SnO,-Y
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Fig.3 Simulation of states density
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Tab.2 Simulation value of lattice constant and enthalpy change
N En A% HUnm faileV
B
a b c I—Ilni HEnd AH
SnO, 0.4737 0.4737 0.3186 —1938.147 —1938.159 —0.012
SnO,-La 0.4983 0.4983 0.3419 —6576.854 —6584.320 —7.466
SnO,-Ce 0.4947 0.4947 0.3342 —6783.151 —6786.699 —3.548
SnO,-Y 0.4991 0.4991 0.3368 =5907.065 —5914.647 —7.582
x3 BEEHREEE
Tab.3 Simulation value of elastic constants /GPa
k] Ch Cy Cs3 Cy Css Ces Ci Cis Cs
Sn0O, 246.8 246.8 446.7 112.0 112.1 112.1 151.3 131.5 131.5
SnO,-La 236.2 175.3 237.7 50.4 81.7 33.7 -32.2 90.4 55.6
Sn0,-Ce 252.0 239.4 288.3 71.0 80.2 40.9 -254 93.1 69.3
Sn0O,-Y 210.7 173.0 251.9 59.8 79.8 40.3 -33.9 66.6 424
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Tab.4 Calculated value of Young's modulus(E), bulk modulus(B), shear modulus(G), Poisson's ratio(c), microhardness(HV) and

universal elastic anisotropy index(4")

B E/GPa  E[100]/GPa  E[010]/GPa E[001]/GPa B/GPa G/GPa  G/B o HV AY

SnO, 2742 147.2 147.2 359.8 191.9 1087  0.57 0.26 164 1326
SnOyLa 1522 184.3 148.2 176.1 906 624  0.69 0.22 9.4 1325
Sn0O,-Ce 1843 2117 2125 2278 1117 752 0.67 0.23 114 0983
Sn0,-Y 1605 180.9 155.4 214.1 814 685 084  0.17 103 0914
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