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Abstract: Bottom-gate tin oxide (SnOs) thin [ilm transistors (TFTs) were fabricated on N Si wafers
used as gate electrodes. 60-nm-thick SnO: thin films acting as active lavers were sputltered on
SIOV/ALOy films. The Si04/ALO; films deposited on the Si wafers were emploved for gate dielectrics, In
order to increase the resistivity of the SnO: thin films, oxvgen mixed with argon was introduced into the
chamber during the sputtering. The mobility of SnO: TFTs was measured as a function of the flow ratio
of oxvgen to argon (OJAr)., The mobility variation with O/Ar was analvzed through studies on
crvstallinity, oxvgen hinding state, optical properties. X-ray diffraction (XRD) and XPS (X-ray
photoelectron  spectroscopy) were carried out to observe the crystallinity and oxygen binding state of
SnO» films. The mobility decreased with increasing O»/Ar. It was found that the decrease of the mobility
is mainly due to the decrease in the polarizability of SnO; films.
Keywords: Thin film transistors, Tin oxide, Mobility, XRD, XPS
1. M2 A&l Fel 7h2o] w5 HeAle] &7] Wit}

elubA o5t SpOyute Ab4 Agel 28] n-type &b

MY (SnO)e FHEAT Ztaald Fe A A 548
gaa QYEet e tslo] gton [1-3], HitelE ¥ &% Wal= 5 1 #7)3 9 stA EAlo)

EE Eole UuS AT

vhepi A Rk, A 2o uhEbA p-type
) aA @
A= Aow a4 A 2ot [67]. #5478 SnOnz A%

Sl BAR 4ge

kg1 ¢l [45] o] #2 LCD
o) 8] gfo} Ak F7bel] whel
ITO (indium tin oxide)®]

a. Corresponding author; tyma@gnu.ac.kr

Copyright ©2014 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial  License  (hitp:/ereativecommons.org/licenses/by-ne/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Fo] vro} ububE el z] 2~ H (thin film transistor, TFT)
o] AFor AMEs7]o= o gel wErh 1efy
ShO:E& A ZFow st TFTE A2E + Yy,
Ao EAYE zdste] SnOyute] WAl Fi, A
A 5& WAL F A Heo] AN FoEAe &
f£A4e] g Aoz 7lhErl SnOyutel i &4
A L ulEeh o] Fojx] got SnOvE #4F
(o]

& AE-E SnO; TFTo djgh Kl =8



# 7| WA A} A 88 =)

(a) SnOx(O/Ar=0.2) Vgt 4 ¥
12}
2 =
E 8 // o
- 12V
a v
£ w0y
T 4}
=]
0

o 2 a 6 8 i0 12 14 16
Drain voltage (V)

5| (b) SnOx(0s/Ar=0.3) Yoy
g‘: //- v
= // Ay
& ¢ s E3Y
g ARy
5 Y
5 b
5]

1]

o 2 4 6 8 10 12 14 16
Drain voltage (V)

(¢) SnOAO/Ar=0.4)

v

v
=13

Drair currant (i)

0 2 4 6 8 10 12 34 18
Drain voltage (V)

Fig. 1. Output characteristics of SnQ: TFTs, (a)

Sn0:(0.2), (b) Sn0.0.3), and (¢) SnO(0.4).
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Fig. 2. Field effect mobility as a function of gate-source
voltage.
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wave length.
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