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Abstract Insulating and conducting 12Ca0O-7A1,0, (C12A7)-doped indium tin oxide (ITO) (ITO:C12A7 insulator and
electride) thin films were deposited on glass substrates by an RF magnetron co-sputtering method with increasing number
of insulating and conducting C12A7 target chips. The structural, electrical and optical properties of these films were
investigated. The carrier concentration decreased and resistivity increased in the films with increasing number of CI12A7
target chips. The optical transmittance of all of the thin films was above 80 % in the visible wavelength range. The
structural property and surface roughness of the films were examined and the decrease of crystallinity and surface
roughness was strongly dependent on the change of grain size.
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Fig. 1. High resolution X-ray diffraction patterns for (a) insu-

lating C12A7-doped ITO films and (b) conducting CI2A7-

doped ITO films with increasing the number of insulating and
conducting C12A7 target chips.
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Fig. 2. Variation in surface roughness (RMS) of the insulating
and conducting C12A7-doped ITO films as a function of the
number of insulating and conducting C12A7 target chips.
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Fig. 3. Optical transmittance of the insulating and conducting
C12A7-doped ITO films with increasing number of insulating
and conducting C12A7 target chips.

10’ 10’

10°f —————g—— 5 11¢°

— e
5 0ot 1 4
o ©
2 10'h % 1=
A : 4'—/' Q
—
o'l —8=N (C12A7 insulaton)] | 41

—@— N (C12A7 electride)
—de— o (C12A7 insulator)

(C12A7 electride)
10° L— . T . : — 10°
1 2 4 5

Number of C12A7 [Chip]

Fig. 4. Dependence of the carrier concentration and resistivity
on the number of insulating and conducting C12A7 target chips
used for doped ITO films.
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Fig. 5. Variation in work function of the insulating and con-
ducting C12A7-doped ITO films as function of the number of
insulating and conducting C12A7 target chips.
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Fig. 6. XPS spectra of O (Is) core level for the as-deposited
ITO and insulating and conducting C12A7-doped ITO films.
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