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Abstract: To control the thickness distribution accurately in optical coatings for optical elements, cor-
rection masks should be designed according to details of coating machines and substrates. However,
the shapes of correction masks are hard to predict for restrictions from many factors. Normally, a la-
borious method is used to correct masks by slightly adjusting their shapes repeatedly. To solve this
problem, the concept of the shadow matrix was proposed. Based on this concept, a design method of
correction masks for coating thickness was proposed. The relation between thickness distribution and
mask shape was established based on partitioning of the mask reasonably. Therefore, mask shapes
could be derived without additional mending processes. A uniformity mask was designed and manufac-
tured for a planetary fixture by using this method. Experiments show that the measured uniformity is

better than 0.3% PV or 0. 1% rms on the range of 300 mm. The results prove the validity of this
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method and indicate that it can meet the requirement of optical elements in coating processing for ad-

justing thickness uniformity in higher efficiency and reliability.

Key words: thermal evaporation; coating thickness control; thickness uniformity; planetary fixture;

correction mask; shadow matrix

1 351 &

Xt e P B Ol = R OR T3 » B X O 3 i
IO B 45 45 4 b AT SR AR 5 JRE 45 8] 43 A 1 4
AR IR IR T ¥ — A AR Y ) L
T W LA e B M e o B SO o 2 i )
A5 T7 1) B R (0 B 8 2 iR 45 a5 Ak R AT AN [ 9 JE
N T ARAT I ) B R A ) o A ANATTAS TR
(4955 7 - — 75 THT - 38 5 25 58 9 PR AL 235 4 2 A0 I
WP B I SR AR AR LA B DUR R e 4G e iR
T DU 2 0 i Sy MR 5 55— O T AN
AR B R SJe I 30 I e 00 ASUAT — A T 5 Bl 1)
NEIE LB A e 5 AR S & AT BRI R TR
i o B R 11 328 )y Ty R S B A% e R PR 4 A 114
BORT LRIV IR o I AR A Y 52 RE 2 2 A7 e L
AN AEIX R BUR 7 BB R AE IE 4
o LR S 2 i) 43 A R AT E— 2 B E

QA AR A S RS A ] ) 5 BT O A S 0 Y
168 TE P54 M » — L AR 2% 9 M5 o A1 figp ok 11 1) AL
XEFAT R I R UL A e 5 A 5 A4 5 11z 3l
7 322 6 i 19 3z 2l U B HE 51 ) M T O A
MELEAR o BRI T — 2B IR
BB 7 R AR i T R AR S A Y S B
RORTT A 2 17 01— — X RO 2 BRI OF AN g
S8 A fiff DR P AR A B TE R AL, H AT . 2 5 PR AR
O AR ATE SR I — A AR 2 30 %) B A 4 Mgt
1y 5B JR A Ah 1Y 9 i 9% O B ol AR L B = AR
ST AR AR 0 TE vk h S iR B IR
EEET T

Btf bR ] A AR SCAR TR R 4 A 1R 5 AR
BB Tk o T IEFE THE IE P RO i A
R 308 e 2R I e B PR A 1 R Y
Pl ST RS 0 R AR IR LR SR R
23 (6] A B 7 AR PP S0 O 4 R A R T R
LR FLET I AT BRI B IE R BUR IR
PTT R TG 6 P AR S S BE AT JR) B A8 IE i BE 8l A2

TR 24 5] PR SR L AT A Ol 2 T A B I B R 1 2
PEIE B Y R 5 ] SRR R

2 EFHSEMA T SLE ARG gk

fTRFBWE 1 PR, RSO EIET T8
PR IE R AR 1913t .

R
P S
// N
Lm TN e
‘a ) Lo )
/ N ~__*
/ AN /’/
s RS T 7T ATAEM
//
/
/
/
/
PR - =
(\\ TRM ITRE
AR <p----- WRLE

M1 frEIe AR E R A

Fig.1 Diagram of planetary fixture setting
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Fig. 3 Convergence of calculated coating thickness distribution
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