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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,Os 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: TAD; high vacuum coating facilities; large optical coating; optical properties;

thickness uniformity

I #s B #A.2015-11-05; 1&1T H#3.2015-12-03
ERE N L THE0985-), B WA, 32 B i B 2 RO R T 9T 9 . Email:awjd22177370@163.com
EIffar. AEREH (1964-), B 05T 61, T, BN S AW 7 I W FSY . Email:xsm@ioe.ac.cn



184 srh ik T2

% 44 %

0 5] §

T VR B I R BB AR A 9% e 3 v R ) B
1, ISR T P % R S0 BB S
(I FAZE B MR Ry T il — 2 el A ) e |
7 R AR IR R R v it N S T B

ETETHEAREZHS, EENES T
R IARAE 2B 7 AU BB R &, B S h
360 cm, H /& 280 cm, L& T HL T4 B TR, ol SC 8
FHZE FHL T RZE K B T AUl Bl 75 R A5 2 R il 4%
TEHAR B REHL AT LA ST B 3y S R LA
FAT B 8l 7 X BE R

360 cm = H 25 F SUHE AL 2783600 Bl & T 2 4
MARK [l &5, %8 5 B A e (40~200 eV) |
7o ROV B (0.1 ~5 mA/em?®) | 58 38 I (30° 24 # ) B
P B R AT DL B A T e, LR B
F R RGOk NGER R 52 E T BT R
T Rl DA R fE L Mark 1L B FIREA A
IR R e T AERR S SRR AN AT R KR R g
JZBE 1, D/IND BT R R R S S
ol AR , AR S T2 T T A b TR T S
Y BE0 RI WTOR ARGSE O 4%, R
BT B U AR TAD) AT LA SE BRI IR TR 1 8 G0 1%
SR Iy 2T K D AR e s 344

THEJIEE 1) D' KA A i 0 198 A0 5t 5 1
FUREE il e KA MERERSE Jer SIS
TS P LA B LB 258 & 05 S A X
BERXARAULBE TRBITREFEIMLE, FH
7753600 PR L4, K FH TAD H AR 4 5l & 1 % L
() 5 AT 5 2 Ta,0, TR S SiO, Wi, LA B 7 i
()2 MATUBBRRTE o SR FHAH R T 25 i 48 1 R 3 3%
DL Je 22 2 A IO R AR RSE . A B e sl O =X R B 2l i 8
T, XK AR B R Y S M AT T 0F 98 5 4y
Bro TR, 00 T HAZ 140em 1T R & T
PERE IR S8 51 M 5 Bl 7 2 07 =UF 4341 T 200 em
TR IR R 5T

1 BFREWTAEESFMERIE

1.1 XFHEERNH &
K FHWUES -0 B2 o7 Sl B O RR B AR ) 45 B2 6 2%

AL EORE 330 A Ta,05 UKL | Si0, UKL , 251~ 512 b
il £ 25— B, AR ELZS R 7.0x107 Pa, A4~ 5 11
ARG HAS SRR 1.2x1072Pa, #0485 1045 scem,
BRI, WA ZE LIRS BRI S Y
185 cm, PN ES FUR IR TS H 5 5 i 2 B
JEZ0 140 cm, SR 1C/6 fhdE T U #5, Ta,0;5 THE
TR #20 0.1 nm/s, Si0, T 35T B R 24 K
0.17 nm/s, B IR TR 260 V, B L 294
9.5A, BT F RNl B DU B AR ) £ o2y
i, BEFEA R M B RE  JGS1 KO \ZF2, I T/ B
R R, SR FHARTA R 1220, R Ta,0;5 ., Sio; il 4 T
XIS 75 R, 53 7 22 2 RS 2 Rk R 25 R R .
TSR 500 AT B sh LA K B b 0 s kD4
JOHF BRI AP A Tay05 . Si0, A Bkt Rl 4 T
ZIENTUSIRE, 2 )20 BUERE S 45 T2 5 )2
il 8 T2 — 3, B R 4544 Sub/(HL)61H/Air, F T
3 AT 55 T A ST
1.2 XFHEMNHERE

TR FEE 14 51627 5 B3O FH A A8 10 0 i i 43 3
75 3 Bl i, 03 K98 B A 350~40 000 nm o, 3 fi5E
B AR S5 #4R ) H AN B2 D/max—yA B X e fiT 5t
IUXRD)FEATIK, T A A Cu #2,40kV/30 mA
H#f K~ 0.154 05 nm, 47134 1 575 A 10~70°,
PR R 0.03°, TR A 2 11T 550 2 W7 1v1 45 ) >R FH
SUB010 AU 4 Hi - Wl I 55 (SEM) HEA T WL 5815 31, 1
A 375 B ' 3% 1l 28 5% I Perkin Elmer 23 #] A= 7= 1Y
Lambdal050 435656 BETHIE1 703, 375 5 S 0 5 3
$1£0.08% .,

2 HR5iTiE

2.1 RFHENERE
VLB 14 1 = SR P TS R 1 A9 68 i i 13 a2
it , Ta,O5 , Si0, HLJZ BEMHALE R AN 1 s

2.50 1.0
(a) Ta,0,

2.45
2.40
2.35
2.30r
=
2.25r
2.20r
2.15r
2.10r
2.05 0

400 800 1200 1600 2000
nm




%S Y FEE . BFRBBRBRRBZRFER 185

4. 2.
CE 8
3.9} SN VX!
3.3 A e 12.0
2.7t ,' ‘1.6»
2.1 i 112
1.5 10-8
ol ' {0.4
5000 15000 25000 35000  °
nm
1.50 ;
(©) Sio, 1o
1.49}
1.48
147}
= 0.5
1.46}
1.45}
1.44}
1.43
200 800 1200 1600 2000 °
nm
24 o 1.4
2.21 Ji {1.2
2.0f i
st i 710
1
=1.6' 5 I'. -0.8?F
. i 10.6
12\ ]t
1.0f i 10.4
U ]
0.8 ! {0.2
0.6"\ w??  SNep s 1 \i———— =h
5000 15000 25000 35000
nm

B 1 R Ta,0; ., SiO, M 513 (o il th £
Fig.1 Dispersion data of Ta,O; and SiO, thin films, respectively
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Fig.3 XRD spectra of single Ta,O; thin film

FH T 7% 2 5 R RS I AL (T PR 25 29185 em) , T
PSR R AR, LA I, 30 3 2 A B AR
il £ i RSSO , R B AR R L g R
FE W Ta,0 v R () 45 et B A | Ve P 235 o O 5 1 e
TR o ARV A B8 B AR SRR S R DU
R MARK 1 & FURARE LTRSS 3 VIR 5

FH B JZ B A s R T LU Y, R B
BURR, 22 I A 350 R 3 v, B2 R R e . R
AR T2 240, FIH Ta,05.Sio, il & T XL 14
B, BT SOOI AR G 3E I £ an el 4 B,
P25 1 AR BGIS I & BA —8, T2EE M
B, B 5 45 T B AR R T SEM BE L) K2

100% =~
95% E et
90%r
85%[ ----Single -side AR coating

80%| ---Double-side AR coating
~—-- AR coating reproduction
75%f

70%[
65%F
60%
55%[
50%

Transmittance

660 720 780 840 900 960
Wavelength/nm
4 AR JEE R 3 it £k

Fig.4 Transmittance spectra of AR coatings
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Fig.6 Fixture configuration of planetary system and the sketch map

of the substrates distribution
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