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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 Iintrinsically an n-type semiconductor due to oxygen deficiencies and has a high
energy-band gap more than 3.5 eV. It is known as a transparent conducting oxide because of its low
resistivity of 10° Q-cm and high transmittance over 90% in visible region. In this study, co—doping effects
of Al and Y on the properties of SnO2 were investigated. The addition of Y in SnO; was tried to create
oxygen vacancies that increase the diffusivity of oxygen ions for the densification of SnO,. 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)Al:03+(x/2)Y203}-SnO> was used for the source of Al and Y to prevent
the evaporation of Al:Os and for the charge compensation. And we observed the valence 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 300C in 60 mTorr of oxygen partial
pressure.
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Fig. 2. Electrical properties for the SnOs:(Al:Os+Y203)
films grown on glass substrate with different thickness.
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Fig. 3. XRD for the SnO:: (Al:03+Y20s3) films grown on
glass substrate with different composition.

10°
(3A1,0- 3Y,0)-Sn0,

E 10'F Tickness=300nm
< Ts=300°C
£
£ 10°F
E:
>
g 107F
Z
= 2

10°F ]

10° . . : A .

20 40 60 80 100
Oxygen Pressure (mTorr)

SnOy : (AlLOs+
Y203) films grown on glass substrate in different oxygen

Fig. 4. Electrical resistivity(p) for the

pressure.

AlO3Z 5 wt.% Y2039 4= 1 wt.% ALOs3 1 wt.%
Y0343 vg Ay 2 XRD 232 Uehglen
AR PR Ane 24 a7 29 WA

% =< 0 AL |
@ $HARY} BAF S Gl Ae & 5

o}

¥ 45t 19 5 AARGI JBeEE 247 W
shato] wAZe] WS FAF ANty
AR-qre] Wbl A MRS 300 nm, 7B E
£ 300C= 3agem 4ka #¢te] 20 mTorr ~ 60

8
)—]
@]
=
>
i
2,
>
e

H] | =3l
gol3td o, E3] 40 mTorr ~ 60 mTorr AFA <t
oA H|A o] 7P T Fo=m Yolx]= A& FRIE

ot
o

| #2438 webe 44

10°F -
: (3A1,0 - 3Y,0,)-Sn0,
2[ Tickness=300nm
10
T f P{O,|=60m Torr
L) L
: 1
E10F
=
S (]
Z 0}
=
)
E 107
=1
10?2 s °

100 200 300 400 500 600
Substrate Temperature’C)

(AlO3 +
different

Fig. 5. Electrical resistivity(p) for the SnO: :
YZOS)
substrate temperature.

films grown on glass substrate in

10° -
6(ALO +Y,0,)-Sn0O,
P|O,|=60mTorr
E Ts=300°C
;10",-
—
=
=
=
Z10%k
g
-
LUy s Fr 7w T o )
0:6 1:5 2:4 3:3 &2 51 6:0

Composition Ratio(Al:Y)

Fig. 6. Electrical resistivity(p) electrical resistivity(p) for
the SnO, :

in different composition of AlxOs; and Y20s.

(AloO3+Y203) films grown on glass substrate

Atk 283l 60 mTorr ~ 100 mTorr AloloA+=
A gko] & W3l glo] mAsHA F7eke S B

kv

o o N7

F2zo WM E BT AE 300 nm, A
0 mTorr® 3t1e™ 100CY w 7 =& H|A
el £=7F 2718kl wEl 100T ~ 30
oAl HA} wA o] wolx= AL A1 F U
3] 100TC ~ 200C Afolel A 718 & F o7 H]
wolA = g ERlstlon 7jdex 300T
o " AF o] A= Aoz FelEgloe
Lo A= thA] v A o] HA S8t

3

Ia1
=
3z
=

Of

o §

O
—

R e 2 jo S o o
W)
N
~
o

M
ftlo
do
0,
]
-

S

Q



ANAAA 78] =i A,

0.11
A 6(ALO +Y,0)-Sn0,
0.10 \ P[O,|=60mTorr
.
0.09} \. Ts=300"C
0.08 \.

™~

L J
0.06 K*- Radius of Sn™ \.\

0.05 *

0.07 |-

Average of Ion Radius(nm)

0:6 1:5 2:4 3:3 4:2 5:1 6:0
Composition Ratio (Al : Y)
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