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Abstract

Al-doped ZnO (AZO) films were deposited on the plastic substrate by inductively coupled plasma (ICP)
assisted DC magnetron sputtering. The AZO films were produced by sputtering a metallic target (Zn/Al)
in a mixture of argon and oxygen gases. AZO films with an electrical resistivity of ~10° Qcm and an optical
transmittance of 80% were obtained even at a low deposition temperature. In-situ process control methods
were used to obtain stable deposition conditions in the transition region without any hysteresis effect. The
target voltage was controlled either at a constant DC power. It was found that the ratio of the zinc to oxygen
emission intensity, I (O 777)/1 (Zn 481) decreased with increasing the target voltage in the transition region.
The Ar/O, plasma treatment improve the adhesion strength between the polycarbonate substrate and AZO films.
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Fig. 1. The schematic diagram of the ICP-assisted DC
magnetron sputter.
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Fig. 2. The magnetron voltage shows a hysteresis loop

or an inverse S-curve according to the system
control (Magnetron power; 100 W, ICP power;
400 W)
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Fig. 3. The ratio of zinc to oxygen emission intensity at
different target voltages (Magnetron power; 100
W, ICP power; 400 W).
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Fig. 4. DC power, target voltage, oxygen flow rate and
optical emission of zinc and oxygen during the
AZO deposition at the target voltage of 345 V at
a constant DC power (Magnetron power; 100 W,
ICP power; 400 W).
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Fig. 5. The optical transmittance of the AZO fims on
Corning 1737 glass as a function of the target
voltage at different ICP powers.
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Fig. 6. The electrical properties of the AZO films on
Coming 1737 glass as a function of the target
voltage at different ICP powers: (a) electrical
resistivity, (b) charge carrier mobility, (c) charge
carrier density.
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Fig. 8. The optical transmittance of the AZO films on

polycarbonate substrate as a function of the
target voltage.
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Fig. 9. The electrical properties of the AZO films on
polycarbonate substrate as a function of the
target voltage: (a) electrical resistivity, (b) charge
carrier mobility and density.
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Fig. 10. The images of the AZO films on polycarbonate
films after ASTM D3359 tape test.

ook 2 e
FE R TN
lo e °;

s R

o

i

o

of A2
10] HL} 43]“{ x4,<LL1 (:J»Acl% 94
%-73 o) Sehau) FAREE Po
7p2 -

?JO\
et 8l A}f;oy
Adsto] 3I- 491

(c 0), 7}

Fede B g 2

ICP ¥H8] 100 W, 200 WA 3

o)

g
t

7
=

™

A2 ol PR

A0Z mol gl

5
=

L)
I
21
:
=y

o
50

P

Loox 0 iy
N
e 2
)
£
TS
X

)

lo

It
)

5

2

i
L
o g0




104

A5A S/ EHNATY

3] 39 (2006) 98-104

g 73 AR $4% S e AZO

dpebg st Bl A 2L 045
;‘Qo]oﬂcﬁoﬂ/\i\: oF A Q) _gr_z«lo] 7]-L‘

Kl L%g 80% HA 7
Ae BHol 2] &80 283 s gelst

o},

o ol
]
zug

st e b

4.

5.

W B

e Rem Rt

)

baea

Rl

>
o

do 32 i o

ICP 417k 2712 A% 7136 Yaks)E
Bou} duel Aaie] GREORA AZO
4715 Sl A4sian
ol Fel7hyolE

T. Minami, Semicon. Sci. Technol., 20 (2005) S35.
T. Minami, S. Suzuki, T. Miyata, Thin Solid Films,
398-399 (2001) 53.

. M. Chen, Z. L. Pei, X. Wang, C. Sun, L. S. Wen,

J. Vac. Sci. Technol.,, A19 (2001) 963.

S. Schiller, U. Heisig, K. Steinfelder, J. Striimphel,
R. Voight, G. Teschner, Thin Solid Films, 96 (1982)
235.

G. Szezyrbowski, G. Teschner, J. Bruch, European

12.
13.
14.

15.
16.

18.

. H. Czternastek,

patent specification EP 0795623A1, (1997).
A. Brudnik, M. Jachimowski, E.
Kolawa, J. Phys. D: Appl. Phys., 25 (1992) 865.

. J. Affinito, R. R. Parsons, J. Vac. Sci. Technol. A,

2(3) (1984) 1275.

. H. D. Na, H. 8. Park, D. H. Jung, G. R. Lee, J.

H. Joo, J. J. Lee, Coat. Technol., 169-170 (2003) 41.
Y. H. Han, S. J. Jung, J. J. Lee, ). H. Joo, Surf.
Coat. Technol., 174-175 (2003) 235.

. S. ). Jlung, B. M. Koo, Y. H. Han, J. J. Lee, J.

H. Joo, Surf. Coat. Technol., 200[1-4] (2005) 862.

. S. Berg, T. Nyberg, Thin Solid Films, 476 (2005)

215.

. Safi, Surf. Coat. Technol., 127 (2000) 203.

K. Ellmer, J. Phys. D: Appl. Phys., 33 (2000) R17.
T. Tsurumi, S. Nishizawa, N. Ohashi, T. Ohgaki,
Jpn. J. Appl. Phys., 38 (1999) 3682.

E. Burstein, Phys. Rev., 93 (1954) 632.

T. S. Moss, Proc. Phys. Soc. London B, 67 (1954)
775.

. W.-K. Choi, S-K. Koh, H.-J. Jung, J. Vac. Sci.
Technol., Al4 (1996) 2366.
E. T. Kang, K. L. Tan, K. Kato, Y. Uyama, Y.

lkada, Macromolecules, 29 (1996) 6872.



