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Abstract

Al-doped ZnO (AZO) thin film not only has high electrical conductivity, but also high optical trans-
parence in the visible region. AZO has become a kind of important optical-electronic materials.
Comparing with ITO thin films, AZO films have abundant resources, low price and low pollution to
the environment, so it is hopeful for AZO films to replace the ITO films in the future. In this article,
AZ0 thin films were deposited by using R.F magnetron sputtering method and the AZO target was
sintered in our laboratory. The films were characterized by four-point probes, ultraviolet-visible
light spectrophotometer, XRD, SEM. The influence of sputtering power on the morphology, elec-
trical and optical properties of AZO films was studied. The results showed that as the sputtering
power increases, the crystalline dimension increases, the crystal properties improve, and the
electrical conductivity as well as the light transmittance decrease.

Keywords

AZ0 Photoelectric Thin Films, Magnetron Sputter, Sputtering Power, Photoelectric Properties

TS THEITAZOIZE R F HERAY I RER N

F o0, RER, XX £ H,. B 7T

TR AR, bt
Email: ‘ghgzt@mail.tsinghua.edu.cn

B HER .

WEFIF: Bh, BB, TIEH, 2, BT, W TESN AZ0 B SR EBEAMRE ). MEEE, 2016, 6(1):
53-58. http://dx.doi.org/10.12677/ms.2016.61007



http://www.hanspub.org/journal/ms
http://dx.doi.org/10.12677/ms.2016.61007
http://dx.doi.org/10.12677/ms.2016.61007
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

2

s
Sps

=T

WhsH . 20164E1 A 7H; A HEM: 20164E1H22H; RATHI: 20164F£127H

wm B

AIBZHInOBE(AZO)RARHEFE, WRAHNEAKREELR, BEFN—FZBENGERLEBE
b HETARRITOMR, AZOBEASG REMERFEE, MMER, TEEFSMA, BT BARITO
HRKE AR . ASCRA B HIFAZORES, & S SRR I S B 7 ik ) R A AZOTER B, R U 4R %+
RUBEIRAL . #4h - WTIREA Bt T XRD. SEMXT R KM BEREAT RAE, BFA T AR RS T2 x
HWETES, SRR, SRR BEERNTIEN150 WE300 WES TR, BEKH
RRSTZEHHE R, Sdftese bFt, mERTE, W& RN 2L KGR NES .

Xiid
AZOZEW TR, BEIRS, WATHE, Surmiket

1. 518

175 B RV R ' H RV it R R SR 2 AN T T B 4Tz B S o 1 AR R B 5 F A (TCO)
R E A A T RER . SR AT IEOE S R R, MBI R R SR AR, T N T
AR AR R HR . RBHAE G e AR B A A S AR IR DG LA 435, ZnO 2 TCO #A k) H T HAK AR 1)
kg, KI5 TR, WAECEIIR T ZHE, BO B ITO MM EAEA k1]

SEIGER A, @I ZnO HiB 4k Al W] DL SRR MR RE, 1T AZO WA SR LA LR EE 450,
BHER AR ATIAE] 107 Q-om AR, 757 WOGIX (T E R AT 85%. £ SLubif 7T 41 R BES 5
FAE AZO HEHE T ALOs HIF 58 2%~3%K, X HL SR 3 TH R i i [2]

AZO I & TNERARZ, ORI R IREIR . ML IR S5 2 Rl 4 7k [3], HE
W AZO R IR R A2 S 1) 4% VR AL 2, R B AR N F o 2 s, 7V A TR R
fa I8 T KT AR R A5 S5O0 a5 o AR S rp SR P (19 02 S AT P e 52, 705 30 83 (s 3 ) 2 |
H14% AZO T,

2. EWTTIE
2.1. HEmBIE

il 2 JERME T ALO; B R (21 99.5%), ZnO ¥R (211 99%), RABREERA NI, FREASFRIFLLL
BB AR FATIR A, BLEHEA ZnO:ALO; = 98:2.0. EREETRA IS [ 15 /NN, FEBRES 5 15 2 1 OB T
B, B3] 7 SNRE R AR

BAS R FR AR BT PR RS, BRASIRE N 1250°C, THEEZE 20°C/min, RIEHE] 2 he ERELE 5K
JE K AS B REA AT AT BE AL 3R, A3 ¥EM R DRI TR, 5 T REAE A

FIH IGP280 R4z Wi A AT S A, &L I A 2 200°C, @I EN 20, HAE S Pa ki
KN 15 min, JERMRME BN, B A S iEVO TR &, RERIR TR A s I 7E 150 W,
200W, 250 W, 300W, 350 W, 733|HAAFEIIZE T 1) AZO HIEFE .

2.2. MEBESRIE
SEUG R SX1944 B PYERAEIIA SR I 2 R W A s B =R, H 57 U-3900H AL5841 - w67



T &

JEE X6} IR AT K DR 200 nm~900 nm (1) E A, 75 21 R 1 i o R i 28 . 48 FH H A HE T 1) JSM-7001
R IR A BB M SRR I 50, R H A Rigaku D/max 2500V B! 2 545 X SR ATS (X-ray dif-
fraction, XRD) 73 #1473 Hr A (1 P AH o

3. HREHHh
31 FEBSIETRAFLRS

L TR AR S T2 ) AZO i SEM [ R, £ 150 W RIS D) 28 T TR AR IR S KOREAR
HERA 2 AT, SGEABONECE, SRDRST2908 55 nm; 4IRS D4R T2 200 W I, dRRLRSE TR R, I
HELZ AFHCR GRL,  SRDRSTIAE] 160 nm,  BEAE RS DR (0t — D37 . SRR B 2 BUZ G
%, XREFOVEEETS DR AN, KT RE N, fERE B RYTRRRE A4 0R,  EA SIS BRI AE
Hhr BIUA% S i

3.2. FEFBSTHETHBEIRGI T

ANFIST Th#% N AZO M XRD 2 #r ERE W< 2 fizs, nTCAE H: A R b 2R A5 (002) 8 1 A7 it
U, XYW AZO AL KER R A WR ) C Bh(002) NI m] o« ARG dki AR K RIS, XERIIRMB AR IFK
HAE ZnO RIS, TR T SRR EEA B . 75 350 W IS DI T, fA7E— /MR K
ISR (002) AT e, X BB R D28 IS (1 285 i BEAR e T /N Dh 28R IR (002) T S W AR X A0 55, IX Uk BH 285
mmlERERCZE . BRIk 4h, 7E 200 W 5 250 W ] XRD &3 fHid GE L 42 B35 11(101) . (110) & AT, &
AT BE A T Tt i e i ok, It Td A R T H Il T 26 A 73 TR 4 R PR RE AR o

3.3. NEBH T HEREER S

AZO HR S HERETHEHZ BT Zn0 F8B400 AR 7B T Zn FTFHAE, Al =AM dE T
BEWANS5E O JRFHI4EE, 2R TN A0UR 75 B 7 22 I B E B faf A0 5 2 2310
M, M S R E RN T.

K 3 Far, (EASE IR SS Dh3 461, VoS ) e BEL R 0 B o W S S R () T i R R, Hed AL 150 W
F 200 W FJHLBHAR R RECH AR, X 2RO e Sk 8t S nT DU s W TP aGa sh e, A0l 25+
KRR REAEERTAEKITR, IReEEMS SRR, AR FHEWHEEEIR zZn 57, #7
o R P PR BRI IR . S AN ok R ST B S TR (8 R A, AR SR kD, N SR
B R VB R IR T 350 W I, EFEIA BRAR IR R, 484 x 1072 Q-cm.
3.4. ARBHIETHEEELES

I 4 vTDUEH, JFERBEE TR, HIRAED R HE K, X8 H TR SR S
B MfE, IS TR KR, — 5 S B0 R, MR RN, B — 5 S B0k SR
B BRI, MiX ek T2 B R B, St CORIRIE B BRI R A TR G, A
1M S 280E 2R B 56 K B 7E 150 W~250 W RIS D%~ AZO R AE v] D6 X 1 ~F 345 1k % 5 85%,
MRT 300 W BhR 2 J5, “FHiEd E MK T 85%.

4, &Eig
W T RF RIS AN R TR AU AZO SR A 4506 G P RE RS, 18 T W R 4518
1) AZO i ts) B A B 2 (0 (002) AL HL ), B Al L T-HB 24 R 0748 ZnO ) Sk sk, T 2B

T Zn HF I E



D 2

20.0kV SEI

(b) 200 W

100nm
X 60,000 20.0kV SEI SEM WD 9.9mm 11

X 60,000 20.0kV SEL

(c) 250 W (d) 300 W

100nm 1.
20.0kV SEI WD 9. Bmm

(e) 350 W

Figure 1. SEM photos of AZO thin films deposited at various sputtering power
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Figure 2. XRD patterns of AZO thin films deposited at
various sputtering power
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Figure 3. Relation of AZO resistivity with sputtering
power
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Figure 4. Transmittance spectra for AZO thin films at

various sputtering power
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