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Abstract Al-doped ZnO thin films were prepared by an RF magnetron sputtering method using AlQO,
added ZnO sintered targets. The effects of the Al:O; concentration in targets and the substrate position
in the sputtering chamber during deposition on the electrical properties of the films were investigated.
The films sputtered from 2wt% ALQO, added ZnO target showed resistivities of about 8 X107°2-cm. As
the ALO; contents of target increased above 2wt%, the film resistivities, however, increased because Al
atoms in the ZnO films were not substituted completely for Zn atoms and thus the excess Al atoms acted
not as donors but as neutral impurity scattering centers. The films deposited on the center of the sub-
strate, which faced directly the eroded area of the target, had higher resistivities than those on the edge
of substrate. It appeared to be due to the bombardment of the energetic O species during deposition.
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Fig. 1. Schematic diagram of an RF magnetron sputter-
ing chamber, showing the target and substrate configu-
ration
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Fig. 2. Variation of growth rate of Al-doped ZnO films
as a function of AlL:QO; content in target
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Fig. 3. Variation of XRD patterns of the films deposit-
ed from 0~4wt% ALO; added ZnO sintered targets at
(a) 80W, 100 mTorr, 300°C and (b) 80W, 40 mTorr, 300
T

A74g ZnOwtebe XRD =27} vhehz] o
stth BHAEo] ALOY B X7l 3wt%olshel
A4l 250C o4 FBLEd F2sw
(002) ={zvte] A= gict. olziy YL
hebe] Faa] AlS Hrbgtel web 7]l
E9¢ A5 EWelSEs) doiH vy
st 7, Ale] 24 AAE AAste 9%
< &ell o2t =bute] =) Al A A j)( microcrys
talline) &2 o]0} x)7] wWEoletm 4z},
BAE A zAledl ALO, H7}go] FrlgsE
ool A& ool ¢stdl oz nlFof
2 9, Ale] ZnO9] #4t Y o5& walst=
dLE Fdopn ARG ol Y WAL AlY
ool ZFrbstw ©% @ dehie, slgex
300Cell A+ T2 whetel ALOSel wE 2
A Fa(Fig 3)= A4 olejg ojfz A
HE 4 9ok

32. 2715 44

S% ZnO where giRE 27 wWe o)y
o Fe Aghe ephAu, AlHe) )3
el ¥abstel Aol sl ABEL n
AFgich o) FHAe] 2 oixE FAx



ARG olgel - malA o5 - Hdal - PeE

FE3= *\}i§°l dAGY ERSoE 44
F3so] ALY # "ii— 7& ] 7171 w&
d Aoz Az7gd. ¥
7121712 A71H éa% ‘L“éii}*l?] 71§40
ALOE #713} el A EE 01%?'404 wpahg 23k
ot eHAESY ALO, Ff3o] Frtge=
v A ggrE ZFAsioil 2wtk ol ez ALO,
§Hfredol Frhsbd ohA] F7bsk ok Fig 4).
7l FAldd(Fig 19 718549 04)
ol A Fabgl upubEe ofe] F @AM o
hsle vlA g e} o) S 2L BN ES
2ok oy £4% Zn0Y A$-9 upatriz)
2 2 AR ZddlA ves
Z oz Abaqlate] FEd 93 Jgoz
AAZCt Fepzul dAelA Hoint odode
A F2E ntebge] FAlYCA ZRE A5
Hoh o] GE v Ak Holu ARr o4
olglgt A A AdgaFz . Ale)
2wt% #H7bd ZnO¥rehe] #H$-¢) Hall mea-
surementg 39, Azle FE= v)ae] 54

B0l Zlabe] FANEA v 10 A
¥ 10"~10%m e} k& Holu, HrlelE

Ex ZA wekA] ook webA eleig &
iz Abxslat FE9 dee ubuhyig
Azt FEo FAaE Fuwste] Ao n
A F7HA 713 ok

olzidt 71&e A wWE grFE of

g st A4 2wi% ALO, H7b e
g olgatol Wyl YL wWaA|7HA
18 FHL2RE Aelel B wlAg W
#% 24s Hoch(Fig 5). B8 4% FA4
Fiol A Do ArE AP Fashdn,
eAEe vhmed(Fig 182) Aol Za
g o] g 2 uARGEE B o]

Fig. 49 Zzte} & Atz 9ich

Z|#e FAFEAA vHFGe Frhe &
N §2te} ZigEEo] WolrA He @
< o2 FHAFE oS Al An, A4t
go]l Weol dejuA siAFEaIs He
100mTorrz Aol A & nwlxghghe =d 4}t
ato] dojzch stz 20mTorrelsle] o

el F2gE bt APz e
vl A &S Byt ZnO oA A wbure] u
AL F2 slAH FAEE oz Ay
o Z7lek ol g AYHE 2 A Y

F ol2uER Asfgegdyos Zig Alo)... 283
104 E T T T T T M T T T
10°L 1

—&— center of substrate ]
10°F ® | @ edge of substrate E
£ 5 \ ]

? 10’ \ o3

< \ / ]

2 10°F = 3

S E / - ]

= Sf ./ [ ] ]

Q2 10 4

@ j / ]

[ E ]

- -2
107 F » E

: 3
103F 3
10»4 L I " L n 1 " 1 " {

0 1 2 3 4
AlL,O, content (wt%)

Fig. 4. Variation of resistivities of the ZnO films depos-
ited at RF=80 W, P,,=100 mTorr and T,=300°C, as a
function of AlO; content
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Fig. 5. Positional dependence of the resistivities of the
2 wt% Al-doped ZnO films deposited at RF=80W and
T.=3007C, as a function of sputtering pressure
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Fig. 6. Resistivities( 4 ), Hall mobilities( 4 ) and carrier
concentrations(@ ) of the 2wt% Al-doped ZnO films
deposited on the edge of substrate at the same condi-
tions as in Fig. 5.
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