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Abstract: The relationship between conductivity of ITO films and heat treatment (RTA) temperature was researched by
electron beam evaporation technology. The crystal structure and morphology were characterized by XRD and SEM
measurements and electric properties were tested by Hall. The results indicated that the crystallinity of ITO film are
obviously improved after annealing, crystalline phase chose preferential growth, the size of crystallite was bigger, the

conductivity of film increased with the rise of annealing temperature at first, then decreased. The conductivity of film
what had been annealed at 520°C for 15 min was the biggest.

Keywords: Indium Tin Oxide (ITO); Rapid Temperature Annealing (RTA); Conductivity

IBRMNBEX ITO BIEBE SRR

ERY, TR, B &, FX&, eHE

WHLIMTE R A 55 R TR, &1
Email: meng_qing_zhe@sina.cn

BRI 20124 12 A 11 H: BEIEM: 2012412 27 B FHAM: 201341 52 A

1§ B R TORZABEBORET T 1TO B i 3 5 5 B BL(RTA) I 5 22 U] XRD 0 i (A A 25 4 »
I SEM WL ey R et A - RIS Hall A i p s 2 Ve e . 45 RRWT, IR K ITO B0 45 R EZ 1S
B 2GE, SHFROCAE A, AR RS ARK, T  HL  R BE IR R I BT T e E T R 220 520°CHR K 15 min
s A R VA it P R K

SR FULIRBATO): POl K (RTA): HGH

1. 51§

FAL S (Indium Tin Oxide fIFR ITO) A Kl
—HMEBL 'R o BESAMEL, BAERER
RERI(E = 3.5~4.3 eV)ME RS ERERT (RN In, 04
S5H4, [100]77 )42 K 22 £ BB R 54 1) 22 di ik . ITO
A A H PR < 107 Qem). m ] WoLES
K(>90%)~ FLLANE R (>70%) FrEE MR (>85%)
SRS ERE, S B SR W, ik
SR L AT THERE, Rk, A 20 tH2E 80

Copyright © 2013 Hanspub

FERTAMAAT= DK, & Z BT R LED
O F S ISR (TFT). HOZEE O, PR
FAE IR R SRR . 1% ITO MR L2 R
2R, HATBECA B 725 AR B R s |
L AR AR I AR B ey AN Py k045 . Hamid
Reza Fallahd %5 A\ F B SR R4V 70 B s 4o TS 1) 45 10)
ITO JfiE, LGN 1.43 x 10°(1/Q-cm), BHH 93%!7;
Shumei Song %5 \FI F VA TE SRS SL I F i) %t H
$F 625 x 10°(1/Q-cm). IEH K 92%[K) ITO FHEE,

45



B KR EEXT ITO JH R R 3 22 ) B2 R

M. J. Alam %5 N BGOSR A JEAT i B4 17
SFN6.67 x 10°(1/Q-cm). FBHF KT 80%H ITO
JE E LA BT TR e T L S SR IR R
W BRI, HiREE R JRRT 500°C AT, HEAHE
/N ITO W L 5 6 IR R B AR ) SRR . T A
SOREARTT IS TTO 35 1) FL 5 28 Bl IR IR RE (1 7
(310°C~640C), STtEERA I, FF45E XRD.
SEM. Hall AL 57347 ITO SR 5 AL

2.1TO EENTH &

KH 67 AST A w47 1) PEVA-6001 A H1-1- 2%
BELCH 1TO P B #3417 284 . A In,O5 AT SnO,
MR LL A 95:5. AR5l FH i BELAE AT K-9 353,
¥k 2 st PERE A A i, T HAS 2R
{1 B 5 2R AR TR B = AR 2, R FH SR K B
R Hall 258, K9 BN AHRMES 2. H%
VAT, AR RIS RIEAE KA 2 /NEE, G
JE 2B TR, ARG B RS A 2 5 T
TGRS 10 43, BEGE 75 J5 FH K & 25 B /K
g, FIN, T &0, fefkEaRHl 7.3 x 107 Pa,
Jes AR 2 300°C, Z88E 124 0.15 nm/s, 1TO RN
280 nm, BNESHIEN 2.2 scem. HIFEE ARG, fF
PR A B =R, U AR AR AT F A S A
B, PO RIEES 2. B & HIRR AR AR
YRGS UOREE R AR, BN, 7R N, 35
TNHIF RTA XA S AT HAb B, THE RN 28°C
/s, AR KRS A4: 310°C, 340°C, 370°C, 400
‘C, 430°C, 460°C, 490°C, 520°C, 550°C, 580°C,
610°C, 640°C, HEALFE IR KISIAY)A 15 min.

FHDUFRAT B PRGN 1TO RS 5 He e B,
HMS-3000 ZE 7R I 300 RAE it 3 ik BE . L3
RRITHEREH S, H Thermo Nicolet Evolution
500 S8 A0 536 FE TR i 1 T WO I S 2,
Fl Bruker SMART APEX II % X R ATHH X (XRD) I
Hitachi S-4800 7! =14 Hi 1~ A58 (SEM) WL 5 I
i RO S5 44«

3. &RiITL
3.1, IRAGRERERFEREAI R
V&l 1SR TTO T L 5 R KR E (R 25

46

. IRELE 310°C~520°CIAIARALIN, SR S i%
Tt 1E 520 CIRKIRE N HIPLEE, mSE o=
7.314 x 10 (1/Q-cm). 4IRELE 520°CT~640°C Z [HAE 1k
i, HSRIRE TR, AN o = nep@3H o A
SR, n AR TIRE, e BB, n NITHBR)
AT, SR A TR AT F T R R L R e
o P 2 R BRI TR B R 2R B 1B iR B AR AL 1)
2, WMERE, IR TIREAE S20°C 2 Al T RRE
ARG, TR RHMEIR KEENF &L LT ET
B, HAE 520°CiBKmHILE KA. 75 520°C 2 HiH
SR EFHRET: MERKGRER LT, fk SR
K, GmERRNE, FERAREEERE, SR
B, TR . T eSS R,

7.4
7.2
./\
7.0 -
6.8 \
£ 6.6
§ 6.4
4; 6.2
iijd [ ]
= 6.0 e \
5.8 /.

56 u

54 —————7——————
300 350 400 450 500 550 600 650
B (C)

Figure 1. The conductivity of ITO films as a function of annealing
temperature
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Figure 2. The carrier concentration and mobility after annealing in

different temperature
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Figure 3. The XRD spectrum of samples after different annealing temperature
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Figure 4. The SEM spectrum of samples after different annealing temperature: (a) As-deposited; (b) After RTA at 310°C; (c) After RTA at
400°C; (d) After RTA at 490°C; (e) After RTA at 610°C
B 4 #REFERERIGH SEM B:(a) RIEBA; (b)310°C; (c) 400°C; (d) 490°C; (e) 610°C

Figure 5. The SEM spectrum of samples section after different annealing temperature: (a) As-deposited; (b) After RTA at 310°C; (c) After
RTA at 400°C; (d) After RTA at 490°C; (e) After RTA at 610°C
5 HMEAREREIRAGHER SEM E:(a) RIBA; (b)310°C; (c)400°C; (d) 490°C; (e) 610°C
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