%31 % B5H o REAMBEE Vol.37 No.5

2016 £ 10 A Advanced Ceramics October 2016
FELSET: 0484 X5 : 1005-1198 (2016) 05-0303-22
XEAFRE: A DOI: 10.16253/j.cnki.37-1226/tq.2016.02.014

(> RN o
| AR (

T v &

ITO BENMRER

B fH, BREE, ERE, 27

W E EAM AR R ETE, LR 100024

it

it

W RITORGBRANFEROENR, BTEATEHAMMM . ¥R EH &8
ITO BIEHE ¥ N mARMOL T B A EE, HnBFFEMY, ZHRTHEHET, £8
RBETARLBFEBEAF T ELREROE T HRY AN EE R ITO # BT L w55 A
ERZAT ZNEATEANHERAMN, dTEAREEE, T ALELE. HO5 A
RERFNERETHEAENATFRETS., AR, ZEZRE. AEERE. WL
RAS B TR 7 & F UK. WAh, ITO MR K I A8 B 3L 85% 0 IR MF A, I T 78 v 7 7 Wi
SERANBETHEANEELANE. TX/L+FE, 4 ITO FENAR TEEIERET
WREE R RE £, SR, FREE ITO M ey AR 56 B 2 AU AU A A0 B R 8 % & 5 TR 38
&, 1TO HEEL L A¥HETHER DA L. Hib, BRtRMRES, ITO HER 7 ¥k
W8 % B R MR S W kg, AT RS 2 KT 4 R 350 AR 1 RO A M
RHTERHER, T—BERER/KITO BEH FEENENAX L2 TH T ERZHERXER
B AXZRTAERITO FEAEMEMFE, FEN. LRMER N F S 7 THH
R#FEE, EHFEITT ITO BENHA R LET A,

AW ITO #fE; W3kt

1907 4, Badeker i 7 FIFH MK K &8 Cd B 76 & 1 E 0 S H CdO R, MK
H AR T HONF & (P& G T MR SE & 3 — i, JF Uik 7 DhRe AR R I B —
S L) (Transparent Conducting Oxide, TCO). 7E & BIWIIH, BRFH FATILEI R K,
TCO EA R T = 52 R S0 %A 15 20 50 2 A, H oo 5 i 7 AU B EXT A R B
REHATIR R IR E TAE b BRI R FORAE], T e & S S ENUAR e i #A R 76 J2
PIIINH , TCO MM B A T U6 8 52 REHR BK B KR . B4k, fEREE S = IRBH S ar i
KA VLS G Tl S - 2O Bl Vi &k fé, TCO MR KR H &9 K, B8N E &
ISR FL 7 i R AN ] Bk ) D R AR F

kA E#: 20160228 k2B ERBER: 2016-07-07
BWAEH: B FH (1987-), F, AKX EFEA, T2, E-mail: whitemoon_qy@163.com.



304 - B FE %, ITO ¥ FE Ry #F 57 3 B %37 %

TE% TCO WM R, B FAISEBR N &2 124 B85 22 E AL (Tin Doped Indium
Oxide, I1TO) L, BRI B4 20 g 60 48K, FA7E 1954 4F, Rupprecht 5t & Bk
& JEaim I 28 R T PR T A i b, FFERSIREEH 700°C ~ 1000°C HEAT IR K AL RI A 3R 15 H
H—E S YR InyO5 B R . 1968 4, Philips 2 & ] Broot A1 Kauer ¥ {/CIH LT % #43fiF 75 A
FHBS B AN S 25 1 XA TE BB BE 1 b 45 th T IR FELFEL 26 1TO I A4, 3 [ o4k H A B 1Y) Vossen
AR S Th il 46 H 7 B A SEFPERERY ITO 3B S HUBE. 20k, 1TO B NS EL .

SR AR, 1TO B8 A B 5 F I R S bR ar & M Re e iR NG
)R RE . R AU 7 A K 1TO B —FPE B4 mfdi M n B0 SRS S AL
YA R, AR T KT 3.5 eV L, HBHRCE 107 Q-em FEY, BATEIMEIE (KRR
FERT 85%). minl WotIEIEE (550 nm PAKAL KT 85%). mLLAMNRETER (KT 80%) EMERL
EEDY, (RIS o PR L A A R A S R A P DR T K B P P AR SR 8 RO ¥ (Light Emitting
Diode, LED). Mk, S EE. BB O a2 WS, e mmiRlE 1. Hisn
T2 21 o By 2 7 AR B O Y K 1 T A

LR T I AR ITO T8 AR et R
R 45 04 6 FELME R I 70 S PR e 46 5 T (A 7 3
J&, fRmEERIT T ITO R AT 78 & 5 1l o

1 ITO MWK &M etk

T B SRR 7 121 2% 1) S A B R
& ITO WEAEHH E A A Iny0s.

In, O3 BSEAASI T M, B REN 7.12 glem’,
BGOSR 45 #  (Cubic Bixbyite
Structure), MFR C % L MMZER) (C-Type,
Rare Earth Sesquioxide Structure), 7% [8] & #H
1a-3(206), FRAEMAGEHCN 1.0118 nm, 5EHK]

Bl 1 3 77 InyOs Y e L 25 4
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Figure 2 Cation and anion sites in cubic In,O3
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Figure 3Typical XRD pattern of ITO thin film HA (222) 3 (400) #EOLEUA (A0 3 Fiw),
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Figure 4 (a) XRD pattern of (222) and random textured ITO thin film; (b) SEM image of (222) textured ITO thin
film; (c) SEM image of random textured ITO thin film
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Figure 5 Cross-section BFI of the ITO film deposited at (a) ambient temperature and (b) 200 °C with TE.
(I), (1) and (III) provide the BFI of each growth stage 1°"!
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Figure 6 Band structure of n-type TCO materials. The energy of visible photons are insufficient to excite
electron from valence band to conduction band, but sufficient to excite electron from shallow donor level to
conduction band
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Figure 7 Energy band structure of pure and doped In,O3
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Figure 8 Carrier scattering mechanisms in ITO thin films
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Figure 10 (a) Cross-section TEM photograph of ITO/YSZ interface; (b) optical transmission and reflection
spectra of ITO (SnO,: 5.7 wt.%) thin film deposited on YSZ(100); (c) resistivity, hall mobility and carrier
density of ITO thin films deposited on YSZ(100) as a function of SnO, film content 1**!
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Research Progress of ITO Thin Films

Qiu Yang, Chen Yu-Feng, Zu Cheng-Kui, Jin Yang-Li
China Building Material Academy, Beijing 100024, China

Abstract: ITO is the abbreviation of tin doped indium oxide thin film, which belongs to the
group of transparent conducting oxide materials. ITO thin films fabricated by conventional deposition
methods show amorphous or body-centered cubic crystal structure ordinarily, and perform as n-type
semiconductors, their carriers deriving from the donor impurities caused by the deviation of
stoichiometric ratio and cation doping during film deposition. ITO thin film is the most widely
applied and investigated transparent conducting oxide thin film, thanking to their unique properties
such as low resistivity, high transmittance within visible region, high reflectance within infrared
region. ITO thin films have been extensively used in flat panel displays, solar cells, light emitting
diodes, gas sensors and window shield defrosters of aircrafts. In addition, the attenuation of ITO thin
film to microwave could be as high as 85%, which unfold its potential value in military applications
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such as electromagnetic shielding. During the last several decades, most researchers focused their
attentions on optoelectrical properties of ITO thin films. Nowadays, with the applied extension of
ITO thin film in aeronautic, astronautic and military weapons domains, the applied occasions of ITO
thin film in hostile environment increase tremendously. Therefore, besides optoelectrical properties,
the mechanical properties of ITO thin film attract more and more attentions from researchers, and
higher requirements of stability and durability under hostile environment are raised. Thus, further
investigations on mechanical properties are considered to show important significance theoretically
and practically. This paper reviewed the current advance on microstructure properties, energy band
structure, opto-electrical properties and mechanical properties of ITO thin films, and the dominant
directions of the investigation of ITO thin films were briefly discussed.

Key word: ITO thin films; physical properties
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