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The Photon Energy Characteristics of ZnO Thin Film Fabricated by RF
Sputtering
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Abstract

This study evaporates ZnQO layer thickness' differently with RF sputtering method on Si
Wafer(n-100). This study is performed to examine the characteristics of photon energy and dielectric
loss according to the thickness of ZnQO and increase the reliability and reproduction of ZnO thin film.
It is confirmed that the variation of electric Permittivity by frequency is resulted from the formation
of particles within thin film, the particle size and the polarization on grain boundary. Peak of electric
Permittivity value of thin film has slower and less value in early low wavelength by the coulomb
force involved in carrier combination according to the increase of frequency. Reversal of electric
Permittivity values is induced by dipole polarization shown in the dielectric of thin film. Complex
electric constant (&),e2) has larger peak values as its thickness is thinner and then it is larger
according to the increase of frequency. Electric Permittivity by photon energy has large value in
imaginary number and is reduced exponentially by the increase of carrier density according to that of
photon energy.
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Fig. 1. Ionic positions in cubic perovskite ZnO
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Table 1. Physical Properties of ZnQ.

Hexagonal Wurtzite

a:3.2426[ A, ¢:5.1948[ A ]
¢/a'1.602

Zn-O0r1.94[A]
Zn“:0.70[ A, O°1.32[ A]
2000(C1

1720[C]

100[cni/volt - sec]

Crystal Structure

Lattice Parameter

Bond Distance

Ionic Radius

Melting Point

Sublimation Point

Electron Mobility

Molecular Weight 81.38[g/mole]

Density 5.606[g/cr]

Dielectric constant & =8.5{24 X 10'""Hz)

Resistivity 10'~10™2 - cm]

Band gap 3.4[eV]

ZnO vhE]AE = Table 2914 B2 848 & 2te &
Zhqlelal ZnO wpel ¥ ot 24 B4 (ZnO-
S$n0z,  ZnO-TiO,, ZnO-Si0z) Ale=lsel A K€
ANAH At 1% Delaney'@= §31 S4L AT
F A" 54& HA59

Table 2. Characteristics Comparision of
Various Kinds of Varistors.

aristor SrTi0s | ZnO SiC 88’31‘1 TiOz Z[()?::j:

character.

v sElect,ed PN

aristor . ~Sinter P

origin Grain Boundary 700 Junr():no
Interface

Varistor(V) | __ o | 20~50108~ [7~3]
Voltaga | 51000 [8~9000( 2G| OG5 2300

Nonlinear 10~
( a N 37 [20~100| 515 20 ~2 16~150
exponent

gg{)%gility large large menc]iiu small[small| small
Noise | Lightn Standar
Absorbe | Arresto| Spark elimination d
r r Voltage
Application Volt
oltage
OverVoltage Protector Stabiliz

Voltage Stabilizers er
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W= Aol F2H(Photon)& ZAMANIIA FL& utvhe]
A3 xR o8 d¥E FARAY F5
sl AA Zgase] o utthy o= HelM 9l
e BETt LY Fel x ANE AP A
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elw)=edlw)r i edw) 3)
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Table. 3. Measurement and equipment

Parameter Condition
Vacuum less than 10 ™* [torr]
Gas pressure 3 [mn torr]
Target(T) A4 e
Subst ate(S) Si (n.100)
S-T d stance 100 [mm]
Input power Z?\(l)" -253000[\%1]

Zn0-5. 20 [min}

Sputter time. Al - 12,5 [min)

Substrate temp 220 0C]
Deposition rate 22?13'34[ Eééggd
Thin film T
thickness Al - IS(X)[A]

Yaomum

| Pumes P, and RP)

Fig. 2. Schematic diagram of the sputtering
chamber
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Fig. 3. The sﬁmcturc of fabricated
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Fig. 4. Flow chart of experimental
procedure
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