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Abstract

We have considered the influence of electron irradiation on the optical and electrical properties of

SnO, thin films deposited with reactive RF magnetron sputtering. After deposition, the films electron irradiated at
300 eV shows a lower sheet resistance of 277 Q/ [] and the optical transmittance in a visible wave length region
also influenced with the electron irradiation energy. The film that electron irradiated at 400 eV shows a higher opti-
cal transmittance of 82.6% in this study. By comparison of figure of merit, it is concluded that the post-deposition
electron irradiation at 300 eV is the optimum condition for the enhancement of opto-electrcal performance of

SnO, thin film in this study.
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Table 1. Experimental conditions for the reactive SnO,
deposition

Parameters Condition
Thickness (nm) 100

Base Pressure (Torr) 6x1077
Deposition Pressure (Torr) 1x107
Target Power Density (W/cm?) RF 25
Argon/Oxygen Flow Rate (sccm) 10/4
Electron beam energy (eV) 100, 200, 300, 400
Electron irradiation pressure (Torr) 1x107™
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Fig. 1. AFM images and surface RMS roughness of SnO, films irradiated with different electron irradiation energies.
(a) As deposited film, RMS : 2.3 nm. (b) 100 eV, RMS : 2.1 nm, (c) 200 eV, RMS : 1.9 nm (d) 300 eV, RMS : 1.8 nm, and

(e) 400 eV, RMS : 1.7 nm.
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Table 2. Figure of merit of SnO, films irradited with different electron energies

Condition Transmittance Sheet resistance Figure_?f rzllerit
(%) «/0) 107°Q™)
As deposited SnO, film 80.7 374 3.1
100 80.8 353 3.3
Electron irradiation 200 81.0 338 3.6
energy (eV) 300 81.6 277 4.7
400 82.6 443 33
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Fig. 2. Optical transmittance of SnO, films irradiated
with different electron energies. (a) As deposited film,
(b) 100 eV, (c) 200 €V, (d) 300 eV, and (e) 400 eV.
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Fig. 3. The optical band-gap of as deposited SnO, films
and the electron irradiated films at 300 eV.

HHAS & 5= YTt
Fig. 39 300 eV AR Al @& SnO, HF2t
o] 33384 Wi=-7](Optical band-gap)?} 4

I
(ahv)?e] BAE L}E}LH A}, FakA wi= ML E)

=t Z23 vhake] S5 oS PARIeE
ERd 4= ITH7I.
a = In(1/T)/d @)
A @A o= F5ASE, de vhte] A,
T Hdt 7P 8FTeS 41110}111, uhako] FA |

s} B W= A T WA o
ehd 2 9lehl

(ahv)? = A(hv-Eg) (6))

TAA 20IM, AE SFEAAES} BEE A
9, he Planckds, ve 3R] 3155, Ege %
k4 W= 7S UeRdtt. Fig. 304 B8k wi=.

[ T
_0_
BT

ool ] Aol 712712 10 (ahv) =

o}

—

iy s
5



112 el -

HE Ao FA2A, WA 24} o)xle) FEkH
M= 4.085 eVollA] A SlU=]7} 300 eVE
Z71shl et 4.094 eVE Z718HS- BT}, o243
B3 M=) 2 9 H. Koseoglu®] ITO
whako] Mz Axjz] Axje} o), B A=
A= Z7}o] w2 Burstein-Moss ©5&3 =2
AR ETHS].

4.4 &

B AFAE RF FEIU|EE AHEE o]83}o
f2]71%e] 100nm FA9] SnO, HHERS Z3 &
5, A2 AU wE whke] g8y, X7
2 Sdwsts aEEh

HA ZAL ©179] SO, whEke] 7pAlE Rk
3} BAERe 22 80.7%, 3.7x107° Qemz A

o1} 300 eV HApo] A Bieke] HIAR}
7B BoEE 2.7x107° Qeme} 81.6%2 T
At

B AolA, ufuhEae]

— =

A7) 7 A

M

&7 - 7o)

ZAk 93ked 2.35 nmellA] 1.70 nm(400 eV)E 7+
Ao 2H, Sn0, HhEke] 124 H714, 33 &
o] aapxo g JJES & 4 A

References

1. L. Liu, S. Ma, H. Wu, B. Zhu, H. Yang, J. Tang and
X. Zhao : Mater. Lett., 149 (2015) 43.

2. C. Ke, W. Zhy, J. S. Pan and Z. Yang : Curr. Appl.
Phys., 11 (2011) 306.

3. A. H. Ali, A. Shuhaimi and Z. Hassan : Appl. Surf.
Sci., 288 (2014) 599.

4. Y. ]. Jo, C. H. Hong and J. S. Kwak : Curr. Appl.
Phys., 11 (2011) 143.

5. Y. Kim, S. Heo, H. Lee, Y. Lee and D. Kim : Appl.
Surf. Sci., 258 (2012) 3903.

6. G. Haacke : J. Appl. Phys., 47 (1976) 4086.

7. H.]J. Moon and D. Kim : J. Korean. Soc. Heat Treat.,
29 (2016) 62.

8. H. Koseoglu, E Turkoglu, M. Kurt, M. D. Yaman, E
G. Akca, G. Aygun, and L. Ozyuzer : Vacuum 120
(2015) 8.

9. Y. Uno, A. Okada, K. Uemura, P Raharjo, T.
Furukawa, K. Karato, Precision Eng., 29 (2005)
449.



