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Abstract:Y-dopedzincoxide (ZYO) thinfilmswerepreparedbymiddlefrequencyalternativemagnetronsputteringonglasssub-

strateswithZYOceramictargets.TheinfluencesofY2O3 contentandsubstratetemperatureonmicrostructures, opticalandelectrical

propertiesofthethinfilmshavebeeninvestigated.TheresultsshowthattheZYOfilmsareofthestructureofwurtzitetypewithhighc

-axisorientation.Thelowestresistivityofthefilmsinthisworkis1.18×10 -3Ψcmwiththetransmittanceofover80%atthevisible

region.
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1　Introduction

Atpresent, moreandmoreresearchhasbeenfo-
cusedonTCOthinfilmsbasedonzincoxidebecauseof
theirlowmaterialcost, lowdepositiontemperatureand
stabilityinhydrogenplasmacomparedtoITOfilms

[ 1-5]

whichiswidelyusedinindustrialmanufactureforsolar
cellsandflatpaneldisplays.Amongtheelementsdo-
pinginzincoxidefilms, Al, Ga, Bhavebeenexten-
sivelyinvestigated

[ 6-9]
.Furthermore, itwasreported

thatSc-dopedZnOfilmhasveryexcellentelectricaland
opticalproperties

[ 10]
.ConsideringelementYisinthe

samefamilywithSc, itshouldplaysameofsimilardo-
pingeffects, withtheadvantageofmuchlowercost
thanSc.Sointhispaper, ZYOfilmswereprepared
bymiddle-frequencealternativemagnetronsputtering
andthemicrostructures, opticalandelectricalproper-
tiesofthisfilmhavebeendiscussed.

2　Experiments

ZYOceramictargetssinteredfromthemixedpow-
derofZnO( 99.99% inpurity) andY2O3 ( 99.99%
inpurity) withthesizeof250 mm×120mm×6mm
wereusedasthesputteringtargets.ThreeY2O3 con-
centrationsinthetargetsrespectivly2.5%, 4.0%,
5.5% werechosed.Glassisusedasthesubstrates.
TheexperimentalparametersarelistedinTable1.Pre-
sputteringof5minwascarriedoutinordertocleanthe
targetsurfacebeforeZYOfilmsampledeposition.

Tab.1　Thetechnologicalparametersforgrowing
ZYOfilmsbymagnetronsputtering

Basepressure/Pa 3×10 -3

Argongaspressure/Pa 0.8

Substratetempreture/℃ 50 ～ 300

Sputteringcurrent/A 2.0

Sputteringtime/s 120

3　Results

TheZYOthinfilmsareofthestructureofwurtzite
typewithhighc-axisorientationpreparedbydifferent
dopedconcentrationtargets( 2.5%, 4.0%, 5.5%)

andatdifferentsubstratetemperatures( 50, 100, 200,

300℃).
UnderthedepositionparametersintheTab.1, we

observetheresistivityfortheZYOfilmsofdifferent
dopedconcentrationasafunctionofsubstratetempera-
ture.

Fig.1showsthattheresitivityofthefilmsincrea-
sesastheY2O3 contentincreasesatthesamesubstrate
tempretureandotherdepositionparameters.Mean-
while, resistivityofthefilmsofthethreedifferentdo-
pinglevelshavethesamevariationtendencyofdecrea-
singasthesubstratetempretureincreases.Fromthe
figture, itcanbeseenwhenthedopedconcentrationis
2.5% thedecreasetendencyofresistivityismost
slightly.WhenY2O3 conentisinahighlevel, there-
sistivityoftheZYOfilmsismoresensitivetothesub-
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stratetempreture.

Fig.1　ResistivityfortheZYOfilmsofdifferentdoped

concentrationasafunctionofsubstratetemperature

Theaveragevisibletransmittanceofthefilmsat
substrstetemperature250℃ withthreedopinglevels
( 2.5%, 4%, 5.5%) is 83.01%, 82.61%,
82.86%, respectively.Thechangeofdopedconcen-
trationdosentinfluencetransmittancemuch.

TheaveragetransmittanceoftheZYO filmsof
dopedconcentration2.5%atdifferenttempreture( 50,
100, 200, 300℃) withinthevisiblewavelengthrange
( 400 ～ 800nm) is79.21%, 82.29%, 83.01%,
82.85%, respectively.Andthemaximumisobtained
at200℃.
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中频磁控溅射法制备氧化锌钇薄膜及其性能研究

孙若男, 庄大明, 张　弓
(清华大学 机械工程系, 北京 100084)

摘　要:利用中频磁控溅射法, 溅射氧化锌钇 (ZYO) 陶瓷靶材, 在玻璃基底上制备 ZYO透明导电薄膜。研究了氧化钇

掺杂量和基底温度对薄膜的结构 、 电学性能和光学性能的影响。结果表明, ZYO薄膜为钎锌矿型结构, 呈 c轴择优取向,

平均可见光透过率 ( 400 ～ 800nm) 达到 80%以上。制备的 ZYO薄膜具有的最低电阻率为 1.18×10 -3Ψcm。
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