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ABSTRACT

Tin-doped In, O (TTO) films were fabricated using a d.c. magnetron reactive spullering of a In-10 wt%Sn alloy target in an Ar and
0, gas mixiure. To understand the behavior of the carder mobility in [TO [(ilms with O, partial pressure. the resistivity. carrier
cenceniration and meobility, [ilm density, and intrinsic stress in the films were measured with O, partial pressure. It was found
experimentally that the carier mobility increased rapidly as the film density increased. [n the ITO film with the density close to
theoretical one, (he mean free path was the same as the columnar diameter. This indicated that the mobility in ITQ films was strongly
influenced by Lhe crystall size. However, in the case where the film density was smaller than a theoretical density, the mean free paths
were also smaller the columnar diameter. Tt was analyzed that the electron scatlering at pores and holes within the crystalline was the
major abstacle for electron conduction in ITO films. The measurement of intrinsic stress m ITO films also made it clem that the densi Ly
of ITO films was controlled by the bombardment of oxygen neutrals on the growing film
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Table 1. The Atomic Concentranon, Lattice Parameter. and the
Calculated Mean Free Path with O./(Ar+0,) Flow Ratio

Oa(Ar+02) | 0.10 012 0.14 0.16

In 335 34.9 36.1 36.3
Sn 41 35 3.9 39
G 60.4 6l.6 60.0 59.8

Atomic
concentration (%)

Lattice Parameter (A) | 10187 [ 10,194 | 10.204 | 10,179

Mean free path (A) 216 449 118 12
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Fig. 1. Vanation of resistivity in ITO films as a function o Oy/
(Ar+0,) flow ratio.
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Fig. 2. Dependence of the carrier concentration and mobility in
ITO films on O« (Ar+0;) flow ratio.
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Fig. 3. Typical SEM surface morphology and cross-sectional view of ITO films as a function of O,/(Ar+0;) flow ratio.
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