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Abstract: Transparent conducting oxides (TCOs) have wide range of application areas in transparent
electrode for display devices, Transparent coating for solar energy heat mirrors, and electromagnetic wave
shield. SnO. is intrinsically an n-type semiconductor due to oxvgen deficiencies and has a high
energy-band gap more than 35 eV. It is known as a transparent conducting oxide because of its low
resistivity of 10* Q-em and high transmittance over 90% in visible region. In this study, co-doping effects
of Al and Y on the properties of SnO. were investigated. The addition of Y in SnQ. was tried to create
oxygen vacancies that increase the diffusivity of oxyvgen ions for the densification of SnQO.. The addition of
Al was expected to increase the electron concentration. Once, we observed solubility limit of SnO.
single-doped with Al and Y. {(x/2)ALO;+(x/2)Y203)-Sn0: was used for the source of Al and Y to prevent
the evaporation of AlLO: and for the charge compensation. And we observed the wvalence changes of
aluminium oxide because generally reported of valence changes of aluminium oxide in Tin — Aluminium
binary system. The electrical properties, solubility limit, densification and microstructure of SnO: co-doped
with Al and Y will be discussed.
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Fig. 1. Electrical resistivity(p) as a function of trivalent
content in the at 300T in 60 mTorr of oxygen partial
pressure.
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Fig. 2. Electrical properties for the SnO:i(ALOx#Y04)

films grown on glass substrate with different thickness.

B Ao ¥ oEd HAPE U FEE YEE
AADA olHttE FAAHS A§ FolE A
FA A3 Z3E A EA o]e] o]yt FAEo] 7}
Talo] o wre uAYg 54L% 7Hd g dde A
& FWstanzt § Aol Ao HFo|t}, waty £
Aol 7} HAgtE TAAE 942 4¥ £ 2o
tp o] 24 Aol WFo] AR K} B2 ]
A EAE 58 & dde AL FHEHALA I
otk ALO:8F Y055 o2 37} 4ol & 4
ol A b @& ge B # A= ALO;,
ot Y20:8 HA SAAH Q4R A9 F 67 A
L A% 3%

a9 2% WHFAE 300 nm, A24HE 60
mTorr, 7| #&%E 300TC A2 ALOsY Y038 1
110 &2 EE F AEHE 0~10 wt% =HA
ato] SnOwoll 54 #A3E F ALO:: Ys0;—SnOpu =t
S Az F vAYgE FFsid. FP49% WAEE
3 wt.% ALO:? 3 wt.% Y.0s8 SnOwol FA] 2 §3}
AL u 7 e vAFE 89x10° Qm)& e
Wou o= ALO:¥ Y.0:& Ztz A EHPE o »rd
o ge e A E AR A

2y 32 2242 60 mTor, 7|#HLEE 300T
adgom ALOF Y.0& SnOol 54 #8819l e uf
o] XRDE §% FAATZ2MN ¥4 d3 H7lego] 2
wt.% AbO;¥ 2 wt% Y.0:% wl AGAe] eh}r]
Alzbatelen] ALOset Y050 7ol 3 wt.% AbO;
3 wt.% Y:0:2 F7HslHA AR Aol FdE=
Ao FAEU. AT 2 oo HIMHF L wt.%

i



808 J. KIEEME,

[(x/2)ALO + (x/2)Y,0 |-Sn0O,
P|O,| =60mTorr
Ts=300"C

5AL,0,- 5Y,0,
I

(110) (509, ‘
(211) 3A10, - 3Y,0,
s A 2A1,0,- 2Y,0,
i IALO, - 1Y,0,

20 30 40 50 60 70 80
2Theta (deg.)

Intensity (a.u.)

Fig. 3. XRD for the SnQO::

glass substrate with different composition.
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Fig. 4. Electrical resistivitv(p) for the SnQ:: (ALQO+

Y204) films grown on glass substrate in different oxygen

pressure.
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