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Abstract: The ITO thin films were prepared by radio frequency magnetic sputtering using a ceramic target with
mass ratio of In203 to SnO2 1: 1. The experiment parameters such as Ar gas pressure (p(Ar)), oxygen flow rate
(f(02)) and substrate temperature (ts) all have important influence on the transmittance and square resistivity of
the thin films. The semiconductor mechanisms of IT O films were studied. The results show that lower p(Ar) can
reduce R, the optimal p(Ar) of about 0.2 Pa was determined. The transmittance of 120 nm thick ITO thin films in
visible light range is about 90% . The IT O properties can be changed obviously by f(02), the carrier concentration de-
crease from 3.2 x 10% to 1.2 x 10"/ em® when f(02) increases from 0 to 10 L/ min( standard state) , which is related to op-
tical forbidden band E;. And the oscillator model is accorded with the experimental results, the plasma wavelength of IT O
films is up to 1 510 nm. The thin films shows obvious “Burstimr Moss” effect due to a decrease in R.. The direct transition

model of (0F)” versus photon energy E, was established and a band gap energy E, was obtained by linear extrapolation.

Key words: ITO thin films; magnetic sputtering; oxygen flow rate; “Burstin-Moss” effect

ITO BERIZEAFEREN 3. 75~ 4.0eV!™, —  BUTRAMRMC . w L sadiad « 2040 i S 5 PR,

FhE ] WLYGIX (A= 400~ 780 nm) 3% 6 ME 8 I i #4
Bl AMTEIITO RAEAEC BB %, —KEES
ZeLb3E R, el S B-M” LG R, R

O 2 TR B R, TR
EHHBE SRR . ITO HRFHER T FEEMW
FHLEN O —FR Sk B E T AL, 55—

© FETH: EPRERKFRFE AR SRS B I H (2004 ~ 39) ; [ B TRETFES 4T k3 4 % B I H (51410020401JW 0504)

WA H: 2005 -01-27; &iTH: 2005-05- 05
VEZ Wi 2151978 -), B, LWL,

WREE: Fedeoe, #d%; HiE: 027 ~ 87541540; Ermail: xlqiao@ public. wh. hb. cn



15 %% 8

A, &5 BEAEIRSTHI In203-Sn02 WHIE 57347

e 1215

ok AP Sn* 5t In® BB A AE T —A
BT TRk . K5 SRR G Tno 05 JE T B8 AUE A
BRLFEAR A I ITO MR EE ) Y,
BlanfE ki W Al R B L R REE S . B IAN
In 5 Sn RN 90 1 I ITO MK A M RER T,
R H LR A )18 T & Sn02> 45% (i & 4
) MR, JFRIE RIFRs R . AC/ES
EFE In20s - Sn0: RN 10 1 FOREM BEAT IR 5
(FEHARIR ST A SRS F A R A R =X 1T O
VR JIBS 1) S ) R PR AE R0 R S R 40 1 — B, R T
il £ 2N 2 1 RE I 2

1 5

ARSI SR FH - TH W S 7 2R, B R & Ok [
JPG-450 WIS . 2 5 B TR R [ FAT,
FBEH 65 mm, THE K 50 W, FfEAH- 120V,
AR E AR~ 300 C, AEMRHA 0.2 Pa. H
AHE A 99. 99% ALK K Ina O3 « Sn0, % M i
Eeoh 10 1 B AT R &, 78 900 Crydi T
PUERELE(HIP) i d 86 mm x 8 mm FIHEFE, JES14
150~ 190 M Pa, #EHA AR B Ky 97. 49% (46 %} %

FEH 7. 02 kgl em®) . FE F Ay S0 A0 5 RE R R B R

FAYEF (24 mm X 45 mm X 1. 7 mm) AP0
pnf T, EERTEPE IR 2 B A T U T . A O
ASCIN PR 53 3T A A (LA B S DA A TR ) AV i A
PR30 5 R e 3 1o A N SR O PR B KR A A 38 8
P, PRV BRI b B AR AR . R R
H aStep G MY (KEE A 0.5 nm) & . 5 FH
FIFRHE DR RGN, FEOLF UV-2550 A%
Ahar HeIeBE T ( Shimadzu, HA) MR .

2 &R0

2.1 PSSR R R 1K 5

A JR 3855 L BUEE 3K Q) B K R T R
Lo

Q= CIS (1)
X Q S AEERF B Sk I ) BT SR IS A Y
DURREIZE  EERRERE,; ¢ AHIRN R E R K
FRIEWEG 1 AE T S ki . (1) R,
XTIk RE(CH—x), REITBRERN
BROGEFREREE FHA) . (HREEAR RIK
URIE AP S O N N B WD VA T o= W Y R

(p(Ar)), 1H2SE Ko K] — AN, Wi
FITUE B 2T BN T A TR I DN, Q H(p
(Ar)) KERWE 1 Fizs . BRI, p(Ar) B RALEH
JIES PR BEL A 38K, 3K 2 R A Wl S ke () A L
Ar BN I LE G KT B A L 08 1) BE B 75 2 1k b 45
i~ IEEE, BT DA ISR B R SR BN, S L
PSSR 58 e o 5 R B PR P P R 8 . 3 S X T o %
JEER FIRBE(N) FIE/RITBE(Y MR, &
DLBE & e S e o P38, NV Bl 1.2 x 107y /b 31 8 x
10°/em®, WH 10 J/NE) 6 cm/ (V * s), X458
ESCHRI 3] 4518 — 3. A T {RUE Il 5 v i 1) ot =
AR S TR 2, Y 2 R PRI AR AR R 5
AR m ST %, BUERE p(Ar)= 0.2Pa.

16
20' —_
g 114 §
27 16t <
g £ - {12 &
e .E —
&0 =
g 12
22 4 £
w8 418 é
4— L 1 1
6
0 1 2 3
Ar gas pressure/Pa

B 1 p(Ar) X P S s 22 R e B 22 1) 52 0
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