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Fig.2 AFM surface images of the CIO thin film (a)

Oxygen concentration of 4. 29% ; (b) Oxygen concentration

of 9. 38% ; (c) Oxygen concentration of 4.29% after annealing treatment

#1 WEX REEREAFHRRANMGXR
Table 1 Relationship between preparing conditions,
surface roughness and average crystalline size

Surface

Preparing conditions roughness/nm Averagc
Sampl 5 Gnanncaled crystalline
xygen nanneale X
R R size/nm
concentration/% /Annealed - * /
1 4.29 U 2.4 1.92 35
1 4.29 A 2.6 2.00 36
2 9.38 1¢) 2.1 1.60 20
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Fig. 3 X-ray diffraction spectra of CIO thin film before and after annealing treatment
temperature of 250°C ; (b) Deposited at substrate temperature of 16T
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Fig. 4 X-ray diffraction spectra of CIO thin film in
different substrate temperatures
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Table 2 Relationship between substrate temperature
and crystalline size

Substrate temperature Crystalline size/nm

/C CIO Inz O3 Cdo
16 14.09 13.14 -
250 16.06 24.74 26.09
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Table 3 XPS results of the Ols spectra

Preparing Binding FWHM Area Area percent
conditions  energy/eV /eV /%
531.00 2.40 21365 40.88
Unannealed 529.71 1.30 24276 46.45
529.05 3.12 6625 12.68
531.38 2.21 28022 41.41
Annealed 529.71 1.73 30598 45.22
529.53 1.10 9043 13.36
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Fig. 7 Relationship of CIO thin film between resis-
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Fig. 8 Resistivity of the CIO thin film in different
oxygen concentration before and after annealing
treatment
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Structure and Seebeck Effect for Transparent
and Conductive CdIn,O, Thin Film*
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Abstract: Cdln; O,(CIO) thin films was prepared by direct-current (DC) reactive magnetron sputtering from a Cd-In alloy
target in an Ar and O, atmosphere. The surface morphology and structure of the CIO thin film were analyzed by AFM,
XRD, chemistry composition and element valence state of it were analyzed by XPS. Both the Seebeck effect of CIO thin film
and Seebeck effect under magnetic field have been investigated. The results indicate that the CIO thin film is polycrystalline
structure,its surface roughness is 1. 6~2. 6nm, with the crystalline size being 13~36nm and very clear grain boundary. The
CIO thin film consists of CIO phase and In; O; phase,some samples still contain minimal CdO phase,Cd,In,O and C element
are included in CIO thin film which is in oxygen-deficient state, the electrical property of thin film is improved. Seebeck
effect is very striking; thermoelectromotive force increases linearly with the increase of differential temperature, the thermo-
electromotive power decreases with the increase of resistance;the thermoelectromotive power of the thin film decreases un-
der magnetic field. The relationship between preparing conditions and structure and the mechanism of Seebeck effect no
magnetic field and under magnetic field are explored in detail.
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