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Abstract: The etching characteristics of indium tin oxide (ITO) thin films in an OBCly/Ar plasma were
investigated. The etch rate of ITO thin films increased with increasing O: content from 0 to 2 sccm in
BCly/Ar plasma, whereas that of ITO decreased with increasing O: content from 2 sccm to 6 sccm in
BCls/Ar plasma. The maximum etch rate of 65.9 nm/m in for the ITO thin films was obtained at 2 sccm
O, addition. The etch conditions were the RF power of 500 W, the bias power of 200 W, the process
pressure of 15 mTorr, and the substrate temperature of 40°C. The analysis of x-ray photo electron spectroscopy
(XPS) was carried out to investigate the chemical reactions between the surfaces of ITO thin films and
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Fig. 1. Schematic diagram of ICP system.
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Fig. 2. The etch rate of the ITO thin films and the
selectivity of ITO to SiO; for an etching time of 1 min
as a function of the Oo/BCly/Ar gas mixing ratio. The
BCls/Ar gas flow was fixed at 4:16, the RF power was
maintained at 500 W, the self-bias power was 200 W,
the process pressure was 15 mTorr and the substrate
temperature was 40°C.
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Fig. 3. The etch rate of the ITO thin films and the
selectivity of ITO to SiO; for an etching time of 1 min
as a function of the RF power. The O«/BCly/Ar gas flow
was fixed at 2:4:16. The self-bias power was 200 W,
the process pressure was 15 mTorr and the substrate
temperature was 40°C.
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Fig. 4. The etch rate of the ITO thin films and the
selectivity of ITO to SiO; for an etching time of 1 min
as a function of the self-bias power. The O»BClsy/Ar
gas flow was fixed at 2:4:16. The RF power was 500 W,
the process pressure was 15 mTorr and the substrate
temperature was 40°C.

Sof WIAWA PAES 4A ABAANA e, O,
b A7k Qs Cl3k 0] A W Ol E A
A7t EolEth mebd we weA % mds 8

<
2

kS wio] ITO 8hute] 2]7:
Ao 8 AtmEr

a9 32 RF dge] w& ITO Hete] A 7t& e
SiOzell wWigk dejn] & el Zlolth
400 WellA 600 W= WA 7] HA, 7}
02(2 scem)/BCl3(4 scem)/Ar(16 scem), Wb
g2 200 W, #3482 15 mTorr, 7|3
A0CE 2ASYTE o] w ITO Hre] Alzk&
885 nm/min°ll A 56.1 nm/min® &°]E3 IT
7 Si0.2] AEH]= 400 W dE oA 0952 714
017/4\—0— RF d¥o] S71&d45 gz o
371 wiitel =4 ARk of

&3

o]/\

o7
i

=2l rlo

rore

™

N
-

N
—|—‘
ol
-
bats
N

.

&
ax
T,
o olo
o
fu F
[40
o
s,
[e]
v
u
A
i
1>
> o N T orle *J;E Pﬂ k1

o mﬂmm&

- N
-EHX?L'OIN

_O‘L
M I = Lo pr B or

ie o
N
d

(2 orE o K

=<

o
o
)

2

>

1o

=

oo

_ﬂ‘

FE, 1>, i

N
B=)
ki
o
AC
a
N
a
N

oz A
T

o =
Z =
D
=4
5 ol
i)
% 0,
]
&

{2l IHZH HaE

fetl
n
Mo
U o X T
o
i)
>
N
)
o H
:(|)1:4”
1>
NF
b
k
N
o
B~
i)



ANAAA 78] =i A,

@ O,/BCIL/Ar -2: 4:16

140 5
120 L —o=1mo
i —o—ITO/SiO, 7 1
100 [ 1
st E
E 80 <\ J .Y
<~ 60 [ o 12 3
& L | =
: nr \D 1, ;
< - o o
3] .
N
=20 - N o
O I . l . L 1
7.5 15.0 22.5

Pressure [mTorr]

Fig. 5. The etch rate of the ITO thin films and the
selectivity of ITO to SiO; for an etching time of 1 min
as a function of the process pressure. The O»BCly/Ar
gas flow was fixed at 2:4:16. The RF power was 500
W, the self-bias power was 200 W and the substrate
temperature was 40C.
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Fig. 6. In 3d XPS narrow scan spectra of surface
treated ITO.
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Fig. 7. Snsds» peak XPS narrow scan spectra of surface treated ITO thin films for different treatment methods; (a)
As—deposited, (b) BCls/Ar = 4:16, (¢) O«/BCls/Ar = 2:4:16 and (d) Pure BCls.
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