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Study on the Preparaton of ZYO Thin Films by
M idd le Frequency A Jternatjve M agnetron Spu tter ing

and Their Properties
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Abstrac:t Y-dobPed zinc oxide ( ZY())

strates with ZY(Q ceramic tarets The influences Osz()s content and supstrate tanperature onmicmsnucmre§ optical and electrical

thin fims were prepared hym ddle frequency aJtemative magnetron sputtering on glass sup.

properties of he thin films have heen investi€ated The results show that the ZYO fims are of e stucture ofwurtzite tyPe with h€h ¢

— axjs orientatin The Jowest resistivity of he fiins in his work iS1 18x 10 °Q an with he transn jttance ofovergo% at te visible

regon
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1 Introduction

At present more and more research has heen fa
cused onT() hin fims based on zinc oxyde hecause of
their pw matera] cost low deposition tamperature and
stability in hydrogen Plasna campared © [0 fims' 7
which swidely used n mdustria] manufacture {or sojar
cells and flatPane] disPlays Among te elments do
Ping n zinc oxjde filn§ A,l Gg B have heen exten.
sively nvestigated® Furthemore it was repored
that Sc_doped Z1() fim has very excellent electrical and
optica] properties'”  (Considering elementyY is in he
same family wity S¢ it should Play sane of sm jlar do
pPmg effectj with the advantag&e of much, Jowver cost
than Sc - SO in this paper ZYQ filns were prepared
bY middle. freduence altemative magnetron sputtering
and the micostucures  optica] and electrica] proper
ties of this film have been discusse(

2 Expberin ents

7Y() ceran ¢ targets sintered fram the m xed pow.
derofZr0(99.99%; i Purit and'y,  (99. 994
n puriﬁf) with the sjze of250 mmy¢ 12()my qmm
were used as the sputterng tarets Three Yz(); con
centrations n the targets respectivly 2 5%’ 4. 0%,
5. 5% were chosed Glass s used as the substaes
The experinenta] paraneters are |isted mTable) Pre
sputtering of5 m 1 was carrijed out in order to clean e
t@aiget surface hefore ZYQ filn sanple deposition

o . 2007-01-10
(1983 ) .

E-majl

transn ittancg 'esistivity

Article ) 0529-6579 (2007) S1-0039-02

Tah 1 Thetchnopgica] parameters {or Erowing
7ZYO films by magnetron sputtering

Base pressure, Pa 3X 10 ?

A1gon gas Pressure, Pa 08

Supstrate tempreture,°C 50 ~300

Sputtering current/ A 20

Sputtering time, s 120

3 Results

The ZYO thin filns are of the stucture ofwurtzite
tPe with high caxis orentation prepared by different
dobed concen tration talgerS( 2. 5%7 4. ()%7 5. 5%)
and atdifferent supstrate tﬂnpeIHUIBS(SQ 100 200
300C).

Under the deposition parameters in te Tah [, we
observe the resistivity for the ZYO filns of different
dobed concentration as a finction of supstrate tan pera
ture

Fig1 shows that the wesitvity of the fins increa
ses as he Y, Q content mcreases at the same supstrate
tempreture and oher depositpn paraneters M ean.
whik  resistivity of he filns of the three different do
Pmg levels have the same varjation tendency of decrea
sing as the substrate tempreture ncreases Frm he
ﬁgur? it can he seen when the doped concentration s
2. 5% the decrease tendency of resistivity © most
sligh 1y WhenY2 Q conent 8 M a hBh 1eveyl the re
sistivity of the ZY(D) films ismore sensitive t0 the suh
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