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Abstract: Aircraft cockpit glass coating can improve the stealth performance of the cockpit glass and optimize
the cockpit’s photoelectric performance parameters. For the Nb-doped ITO(Indium Tin Oxides) coating of the
aircraft cockpit glasses, the Nb-doped ITO coating performance parameters’ influence rule of the technological
parameters is mainly studied such as the number of sputtering targets and oxygen flow. The experiment results
show that, with the number of targets involved in sputtering increasing, the sheet resistance first decreases rap-
idly. Then the falling slope becomes small, and at last tends to constant value, The light transmittance oscil-
lates, and when the sheet resistance is stable, the light transmittance gradually becomes smaller, As the oxygen
flow increases, the sheet resistance decreases at first, and then increases. When the flow is greater than 6 sccm,
the sheet resistance increases rapidly, and the transmittance decreases after oscillation. The sheet resistance and
transmittance of the Nb-doped ITO films with different substrates have a little change, and the different sub-
strates just affect the degree of vacuum and other process. The technological parameters also have certain effects
on the film color,
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AIBEBERENR-EREEEHFHER, L
ARERMANERBENR S BHTE, AR
ALK 1 B B M BB A R AL AR TR BE 10, R
e B2 R RN Iob@E LR, DRIE ©FF
R IR LW,

R UTAREOR (IR AR Bl 3 ¥y i Ak %
75 ¥ FE BB R (49 40 AL B AR 3 3D BT — 2 R
ZEEEAR, A DL R R T M RE
Aol Epshxt ITO(Indium Tin Oxides) 48 J&
W R EEE PR FE B, 18X %l
FER B IS 4E B2 ITO BER REAHE.

AR AR PR IR AR PR RS
U8 P HE AR FERIR, X BB 4% ITO RS T
ST, 8T RN LR, B TR 5 R
MECEXERE R 1TO BB 7 S s B 7T oL &G
RMEEBEREWR; AR LZS2B(ESE
EHENRE BE BRSO LHEEINEIN
TRE Hxd Jr S e B 7T L D% 33 O 3R B S e AR 5 4y
WARZEREME (BHEESFERB. AIBHE
(Polymethyl Methacrylate, fajff PMMA) .PET J&
(B X _HRZ _ER HxXH
COCsH,COOCH,CH,0) %) »} 482« 1TO H#: fE
SER MR, DA A AL AR e B L PR
Bk RIS E,

1 ERFEEERIZHRE

IR PTARE AR (BB A 7T 2 A Y S ARV
FA (Physical Vapor Deposition, fif #k PVD) fi4L%
S ML (Chemical Vapor Deposition, fij #x CVD)
Bk, MEBRFER B TFYESHETRE
R, AAHEEME & O EFERR 548 Pm
BB ATARERLE SR X HE Y. At
SHBER TR, DABRTEZ,

TRAB BT 4010 77 3 B TR S S IR B AR 7] 43
R A AR S TR 2K, A P R 5 BE B UK IR B
REVIRERMBE S B . AP ER
EBRNEREE ST HAXMER (G E
10. 0 kW) (ST B AR 3, SR AT 4B R 20 205 A, 58 L
A F R AR A R IR R TTRR . TR B ARCR
R — -1 7 B B 28 A O 2K, 3678 X B AR, B
XA B R SR 4% TTO 0 B R E S
RERARN 15 e, R B HEEIET.

BREHZRNEERN 18~26 C.BENT
55%. EATZMBWNT - FEERREEZER
G EREERENTAEEEXRBFRRESER, I
BREEZHZE/PT 8.0X10™* Pa it EEEH=
B/ANTF 0.3 Po; RIR (HHRAVNFI ELRE
BoE  EARREE MEERLERE 1.5 Pa
DR BRTZZEAR . ERIEEERN 0.3
~0.8 Pa, i E FHBEAR T HERGEET
IE X} BAAR ST » IT 5 BA AR AP AR e OB R L RR E R
TR SR EREREERS IR, &
BFRANESMEIKNAEH KT 99.99%,%
BEER S, A FRERSOR, BERA 2
F3 4 B hn e, BB P R R R O R (16 ~
26 C), Al A IR EA .
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BB TR, SO B 348 IRTE W 2
PLR A BE (B AnTif B 2 . i & 7758 58 W [F) B, 38 2
REBKHWEE AR EBMST LB LR, &
EEERLMBEER VB ERE RAEARTZEZHER
AR HFER,ITO BB Pl —REXR
A 20~30 Q/m*, 7] L& (550 nm F B W
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B, F i AR S B, A SR 4R 4 1TO
REBM. DAy A B LR NP4 BAR, R &
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Fig.1 Variation curve of sheet resistance

based on the number of targets
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Fig.2 Variation curve of transmittance

based on the number of targets
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Table 1 Sputtering process and performance

parameters for different targets’ number

N Rp/(Q+m™2) T/% U/V I/A P/Pa Hif
2 84 84 450 6 3.7 Tf
3 55 83 450 6 3.6 Tfa
4 38 86 450 6 3.7 W
6 27 84 450 6 3.7 W
8 21 86 450 6 3.6 kg
10 20 80 450 6 3.6 k&

ME 1~FE 2 fiR 1 B EH -

(1) #RE T e BH R B W5 48 44 8% B 9 38
BB/ BEE N B BRRAR, Y N>
6 B, RO M T EBHBEHAZE; N=8 f1 N=10 B}
M B r PR AR R B, R N Bk —8ok, %t
{5 75 BB BRI/ B TR SUR K

(2 BARRTHEMBENENERGE
e EBEAEAE NN 4.6.8 B, 49K
86 % .84 %0 1 86 %6 , Xt N7 B 7 B v BHL 43 H1 A4y 38,27
21 Q/m?,

(3) T 2% £ Ik 0 S5 L6 5 R 6 o 5 7 I
BORR AT RECMRE €, S EEER
JERE B3N, R B B B R A AL .

L EERSBRS  ERFRMESBET X5
R B U L A A AR R B AR AR, 43 Bk 450 V #0
6 A, RN EZSFELERRTE 3.6~3.7 Pa Z[H, %M
HELAR SETRRESBRERSRE AT
THREETLREE.

SRR, A A BE R, B R R R
BRI, 7 B BRI /N B R EAE, B R R
BIRGABE, RINEB/D . XF CHLERTE
BRI, N 24 6 1 8 B X r i 5 Bk v BRL A B Y B3
W EBARER, i N=10 B XF 57 B 7 B v B A
20 Q/m* Ut N=8 B iy 21 Q/m* F§/N;EH&E
FRERB AR, B 86 W REIL N 80% ., RIESE
AL RO CHLE R B EER R, TEE N
R 6~8 AT ML EMRFEBAMEE SR ITO HED
MITZELE.
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Fig. 3 Variation curve of sheet resistance

based on oxygen flow
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based on oxygen flow
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Table 2 Process parameters, sheet

resistance and transmittance

ﬁiﬁlﬁ/ (Qlf‘f‘n/fz) T/% U/VN I/A P/Pa Bifs
0 28 81 45 6 3.6 XEf
1 29 8 455 6 3.4 XE#
2 25 84 455 6 3.4 XE#
3 38 84 450 6 3.5 W%
4 30 8 450 6 3.5 %%
5 38 81 45 6 3.5 k&
6 68 84 450 6 3.4 &
8 96 82 450 6 3.5 k&
10 128 80 455 6 3.4 &
MR 2HDEH .

D EHRMBTZXZAHERRELT, BRI R
R 2.7 kW, ARESME TR BEFERERER
FRTE 450~455 V 2], XM DRI IRIN 6 A, KB
BHERSBRIARE  BAERNESE FESEE
FEl A 3.4~3. 6 Pa, 28 4L 5/,

(2) NEAELE, AILMERN 0 scem A,
HEFE2IRBHRBS ITO 8, MAEBR S B
GREAFATHENSIE, hTEZZHREDE
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25 Q/m*;BEJE T E S E RGN, b Z 8K,
EESWMEN 6 scem UG, TR HBH KT
60 Q/m* , EEZFEHKMERN 10 scem B}, I
FELIAE] 128 O/m?, CHLEEAE T IR IR B L I i
B, EoR e PHER I 7E 30 Q/m’ DI, S &
SRBRT 6 scem DG, EMAREH EER, X—
HBHIE IR R Bt TR & BRI INAEE ITO Em
HRiETE&RB ALY .

3 HEEIMEBNEN HEBLRERG
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m, EAEERE A E B R AR RAL, B
REM, ENBERRE, BEEXRH KT 80%,
R RILERBLRYFR. Fat, wEH 2,29
BRESKEERN 2 scem BEHHIEHK.

4 BEE KU E R, ¥ A 5 2R
FRAEE REA.REEA . XEHTESRBRE
HAAEREARRE TR,

3 ARAERFERLER L

AL R B INA VLB, ARG B LR
ik 90 % DA b, B b AR 30 6 R 1 R B B AR O 2R A
B EXSEREREBEHAX. ZEIAX =
FRAHER 3 om BEOBREEE. AU S
(PMMA)I 1 0. 175 mm J& PET J& =fb 41 B 1E
SRR R AR EIREB 2 TTO M MR
SRRR K HEZRERNE 3 fin. K, PM-
MA BB RRAH 90%, PET B KK &t
BRI, %EE N=7, EK.ERESFIH 2.
98 scem, AN B R HEDBE A, hRH
2.7 kW, A JREZSEN 8.0X107* Pa, & £3h#
BN 2.8 m/min,

K3 FRAEREBRER

Table 3 Experimental results of different substrates

® B Rg/(Q m 2 T/% U/V I/A  P/Pa

beRo 3] 25 84 455 6 3.4
PMMA 25 83 455 6 3.6
PET 26 83 455 6 3.6

ME3ATLUE Y . HE33. PMMA PET =
o B RN B B 5 SR B BE 43 1A 25.25.26 Q/m’
FeERAF 5K 84% .83 % .83 % » B B A v 2 JiE 44 B
T M BRI M 2N
A ;{2 PMMA #1 PET 2K 8% )% R8N, PET
ERWTHEBEH R XE5RRAMBRNRESEHE
%;%F PMMA f1 PET Wﬁﬁrﬁe,%ﬁﬂiﬁa‘ﬁﬁﬁé
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BEHE R, B B LA 5 B B BRI M BERE A .
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