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Abstract: The effects of different parameters on the electrical properties of ZnQ :
Al thin film prepared at low substrate temperature were investigated in a DC-planar
magnetron sputtering system. Near-substrate plasma density was varied using a
balance magnetron along with axially external coil, and characterized by a flat
Langmuir probe. Experiment results showed that the electrical properties and its
spatial distribution of ZnO ¢ Al thin film prepared at low substrate temperature as
well as surface morphology can be significantly improved with increasing near-sub-
strate plasma density. In addition, possible reasons for this improvement were al-
so discussed.
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MDY, MEFHE RS, KHEGRMYATE, EREREKRBE (<100°0) FHHA
AZO HE™, R EBRERAR FHEELK, AN AZO HEREMTEE, HHHH
BB 23 1] R 48 50 [ S 0 ‘

ARSI REABEREER ST EEBRST ZnO: Al EZHSHER, ALY
SMMESR R EREREBEFRER, AREXN AZO HEGRHERRR SRR GE N,
2 ERKE

FEFRERI RS LIMT - MRS, nE L iR, L8RS, MBS
53312 0, 100Gs B, RBARMWFAES FHFEFEERS (LPD F1 HPD R, 4513
MEFESHBEREFESS . RAERRUBHEARBERL EHE&T AZO MK, BiT
EMAER76mm K Zn: Al 2%) A&, NRSHN. BEEN 70mm, KKESTH 3
X107°Pa, TAEEEN 0.8Pa, HMEIME EN 0.03~0.06Pa, K BAEN 90°C, Vi
K S0W, XL 320~330V MERSTHEE, FIBERYA N 30nm/min, HETNBZIH LR
AER Smm BB/RERPEFEHESH, WEAMINERRAEFERERE. EHARTFHEM
ZBETHRSEHTTUE. XA X HEMH (XRD, CuKa H£) MEERYAHEEH; RA
AR/ 8] CSPM-3000 B AFM (U B A IR &M T LB xt 220 BEHITREEH R &
TR B RAE; 5 Bee BRI IO S R sl 5 s R ¥ 41 m) L B R A HITACHI 2 Rl A 7=
) U-2800 BISP LTI R MEEE RN FTG 5K A B A TERE.

3 KRLERRWR

3.1 FBFHRENE

KA Langmuir BEE X HEBRFELEBFERAT TEH. B2 AAFRLE T/EER
T, BB TFTERAOARNME (R=0cm, 2cm, 4cm 435N T PO, 2K, H%RK)
B EReH B Fad J.. BERBRPRAsE V oAME, HPmaREsiugsts
ER—60eV XM FRFANEHEFRE. ATUEH:. OMATAELERXT, BEFHERK
¥EJZEPAERYY, EEFPONER, BEnE L%, HP, #H3F LPD
B, £ HPDEXT J 4G A EM™E, POMIZHEBREN 2 FTE 10 £4;
QERBFOMTHERBEMY, MANEEEFLMNERE, ZHERM ORI L, HaE
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Fig.1 Schematic diagram of planar & TRV ER
magnetron sputtering system Fig. 2 Lateral distribution of J; and V|

under the different plasma conditions
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HPD X TAEEM K. B 34N TEAFLE TERL (LPD f1 HPD) T, Frariixt
MG EFIRE R, FTLLESY: M F LPDER, #f HPDERX T, EHEE A4 G ¥
HETRIEEPEHE, HFER— B, EEELAHEL, BERBREANNTFRSE, It
LA 2 8 T AEE .
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B3 FAZETHEEATELEZTEE, (o LPDEX. (1 HPDRRK
Fig. 3 Photograph of glow discharge under the dilferen:

plasma conditions, (a) LPD mode, (b) HPD moue
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stF LPD#3X, 78 HPD X T E N S EH B Al , FEAREEN PO, B2MX
(R<Z2em) HMMEAPHRMMEEME, REARERRIEEL -MREL,

segh, 3t 4 Rt AZO BREHAT T X HERME S, WA S Frin., $EEE E
HFEAFH 002) HEBREAER, BT (002) s, HERMBIEMER Zn, AlUXK
A ALO, . ZnAlL O, SHAFfiT T 6 1 BL, RA7ZE XRD MG HEE A, BAKHHE
. XFH R AR T AT ST AE . &M AZO K (002) R, A TH
K ZnO B (002) #RAElE (34.45°) fEZfw. U c Bhpi, WS B ) 00 JR B R R Btk
FEL. mAEBMREE, HEFHRA (atom peening) HLHEIN MR, HWAMEBH BN
EXtZMKX (R=2cm) HEMMAHEREXF P00, HEE LPDEXTR, ZRBENNT
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AR RS R E Fig. 5 X-ray diffraction patterns of AZQO films

Fig. 4 Lateral distribution of the resistivity
of AZQ film under different conditions
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i (R=0cm) AZO MR 20 HE/DTFEXMZMEK (R=2cm) HEK, RHAPOLMLE
MREAHERMENNHEELR, REFRTFRANHEARZIERANEERTRE.

ATH— LU HBRNY S HEEHR FEXR, B6HHT (002) A5 idxtn M
B A20=34.45—-20 MY /R (FWHM) BHERMEMNSAE, B THERNFMHELT
(002) #efrfyBEAIRE A20, BRULXT LI 4 A0/ 6 AT LIE Y, A BH % o 28 b X B 7 9 JBE 57 77 B
Al MERMERXTH 002) MEEXTRAE 20 MERE (FWHM) TLIFES. &
LPD KT, (002) figtiefi B B AW, JEE™E R, U0 N 8 ER D H8H K.
FHRERR. £ LPDEAT, SN THERNEEERS . RARGRBBOFRSEET, @
#EHPDBRAT, i FHBRTHRERFRS (WE 2R, SHGREENEZHER T
UEE., W, BmMRMERNERN BN, 20 8T mE. Xt NG &g
X RBE BEE, HHERR (FWHM) HE/NT LPDEXTH, HELHREALE
¥, @RLRCTHEMEAREHA,

B7/HT LPDEKXTEAFAFMERB AZOMBHA¥ELR (KR XHAEFNR
EEREAMBRERARNOEE . AETLUEY: AREACENEEAX, TRXER
P ELRAKT 80%., o, X F HPDERAT, A LEFHERM, THBXH, &
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Fig. 6 Lateral distribution of A2¢ Fig. 7 The transmittance spectra of AZQ
and FWHM of (002) peaks films grown under the LPD condition

3.3 #Be AFM ABHRK

HERRENF AZOFEABRBG T AAEEMNNAE L. Chanl“ EHREIEK
BN AR, WRMHR ITOHBELET KEKE, S~ EMKBE R (leakage current),
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WERE XA AFM DU TR R WE, 7 Sum X 5am B B A H T 7 888
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Fig. 8 AFM image of AZO films under different plasma conditions, (a) LPD raode, (b) HPD mode
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