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Large optical coatings fabricated by ion assisted technology

Ai Wanjun, Xiong Shengming
(Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China)

Abstract: Optical coatings were fabricated by ion assisted deposition technology based on the largest
platform of ZZS3600 high vacuum coating machine. Properties of the deposited films as well as thickness
uniformity were researched. The familiar optics as Ta,O; and SiO, were produced by the ion
bombardment of MARK II ion sources. Several properties related with the optical coatings were
analyzed. It suggests that great improvement achieved of the coating structure and properties of the
deposited coatings under the condition that the distance between the substrate and the evaporation sources
are extremely large. Based on the geometric configurations of the platform, the coating uniformity
research of planetary system and single axis coating system were performed, respectively. The thickness
nonuniformity is better than 0.4% without mask under the planetary system. As for single axis system,
the thickness nonuniformity can be obtained less than 0.6%. High—quality large optical coatings can be
acquired with the aid of double ion sources.

Key words: IAD; high vacuum coating facilities; large optical coating; optical properties;

thickness uniformity

Yo #% B 83 :2015-11-05; &7 B #:2015-12-03
EZ BN LT (1985-), 55 W4 E | 3 B0 I 350 =5 b B o7 ) 2% B Bk O T 0 58 . Email:awjd22177370@163.com
Sl & A BE BRI (1964-) , B WFST B, 1 3 BN RO 2R K U7 i A9 WF %Y, Email: xsm@ioe.ac.cn



184 bk T A2

% 44 %

05 5

B U B RS R BB AR G 11 1 T Y B
J1GIB R EE TR REFE S, HXHE SR
() B ZE R B R R O T aE — 2B Bl ot R O R
B T R E R K b B b B A B

ETEFMMEAREZRA, FERENET T i
R A A X B A B B R A . AL ST
360 cm, H42 280 cm, B 45 1 HL 4 B U, AT S 9
BHZE  FLF SR 78 R B T o4l B 28 R 45 Ol 2 IR ) &
T EBAR K BEAL T LA S B 2 O 2B R L
FAy B sl PR

360 cm = H 25 A1 2B AL ZZS3600 FL & T 2 4>
MARK I & F ¥, iz 5 7 I8 2 A5 (K fE i (40~200 eV) |
T AL 2 (0.1~5 mA/em?) | B i [ (3002 ff ) B 55
SR o B PR AT DL TR A VR, DL AR
S RmEIE Yk E L SEEHE T PR R
HEg gl DLk MR AR . Mark 1T B TR ELA A
W T e TR SR A, T R R4 R
E M Ty, v BB T AR e v R T R T
ol IR A5, B I R T2 TR A B IR, TS B
Y BE 0 IR X TR T AR 2R ST B ) A, SR
B B TR B R TAD) AT LA S 3 3 30 R s o 4%
G2 3N # Oy =TT 45 K F A2 0 1R 6 s ) A8 495

TS 1) o 2 B AL A R A 5 2 4 A T S 1 T
FUAREE . & KA HRERE SRS m
TS 5 I 2 [R) L] G | 2% R VR S 3 S AR X7
BEXRAULBEFREITREEIMHE, A H
7783600 #% B i% %, R TIAD $ AR 43 3 il 4 1 % 0l
0 e T 98 2R Ta,05 Wi 5 Si0, MR, L4 B 1 I
[ 2 R AL o R FH AR ) T 20 W 48 7 3T B 3%
UL K 22 J2 A ot e S I . AT R A 2l O X B i e 3
FaR, X R H AR R R R ST TR S A
Bro TR AT, 40 T HA 140em 17 B & T
R PR JEE 2 5 1 5 s % 2 7 U, 0T T 200 em St
T R S S

1 BFRENRAFESSFERIE

1.1 tFHER &
SR I UBURS 5 o s iz A Bl D0 AR AR il 4 B2l 27

WA BR300 2 Ta,05 UKL | Si0, UKL , 45 /1~ 5 )23 B
il & 21— 20, AR B 25 7.0x107 Pa, 1~ 5 F R
Fo4A G Bas AR N 1.2x102Pa, 78 24 45 scem,
BEIRA MM, HFAEERSERIKmETSED
185 cm, WA~ B 5 ¥ /K Ve B 5 5L A
JEZh 140 cm, R A 1C/6 & d5 7 M 4% |, Ta, 05
A R 25 k0.1 nm/s, Si0, UL A R 2 Ny
0.17 nm/s, B F U5 BHAR H KR 260 V, FH AR HL 3T 29 4
9.5 A, 8 it 4B 1 o BN il B T R AR il 450l 2
JE R AR R B RE L JGST K9 \ZF2, FH T4 #r
JEEAEYE SR AR T2, R Ta,05,Si0, il % T
XLTHT 3G 335 B2, 20 M7 22 )23 T TG 2 e 1k I S5 M R L
TR S 0 WA B 5% 8 L X i i 2 7 U R B2
JCF RS X 210 A Tay0,.Si0, A B A4 il 4 T
ZIRN TSR, Z )20 BB 5 T2 5 52
il % T2 — 3%, B & 2589 2 Sub/(HL)61H/Air, H F
A3 AT 5 R I A
1.2 RFEHBENHERE

T L 14 O 27 BOR) FH AT A8 £ S 3 A6 1] O e 3 32
A543 B A 042 9 4 38 A 350~40 000 nm ., AR
A & R &5 4 ok T B AR B 2% D/max—yA B X 0 4 A7 5
IXXRD)#H AT, Ir HIHE#4 S Cu #8,40kV/30 mA
FHGPE KA 0.154 05 nm, 5 ##5 # B F S 10~70°,
KN 0.03°, W Y 3 1008 550 K W 1 25 74 >R ]
SUB010 41 4 H1 + fb T 5% (SEM) A7 WL 52 15 2], 1
B4 355 Bt O 3% il 2% SR ] Perkin Elmer 723 A) 4 7= 1y
Lambdal050 43t 56 B2 3+ i 47 0 2 | 375 5 58 000 5 K5 2
$1+0.08%

2 ZR5WiE

2.1 RFHRAMERE
PRI ) D' 2 R P AT o DI AR TR D I A
F1 MK, TayO5 ., Si0, HJZ B IL 45 R A&l 1 B

2.50 1.0
(a) Ta, O,

400 800 1200 1600 2000
nm



% S Y FTRE.BFRBHRBRR TR FERE 185

4.5 2.8
®Ts0,
3.9¢ ST {24
3.3} ey 2.0
< 2.7F :.: 11.6 -
2.1 i L2
1.3 108
ook ’ 10.4
5000 15000 25000 35000  °
nm
1.50 .
(c) Si0, 1.0
1.49}
1.48
1.47¢
= 0.5
1.46}
1.45}
1.44F
143000 800 1200 1600 2000 °
nm
2.4 (d)Si0, 1.4
2.2r I {12
2.0f i
T 110
L6 10.8
1 _
1.4 | 10.6
1.2t !
1.0t | 10.4
1 —
0.8¢ \ {0.2
X . B A
5000 15000 25000 35000
nm

Pl 1 )2 TayOs . SiO, WM 97 5T 5 €5 i 2k

Fig.1 Dispersion data of Ta,O; and SiO, thin films, respectively
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Fig.6 Fixture configuration of planetary system and the sketch map

of the substrates distribution
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under planetary system
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