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Design and Characteristics of Anti-reflection Coating using Multi-layer Thin Film
on the Ferrule Facet

J18H'e ckadst! ZAME Zejol e e’
(Hyun—-Chul Ki'*®, Mung-Hark Yang', Seon-Hoon Kim', Tea-Un Kim', Hwe-Jong Kim',
and Hal-Bon GU®)

Abstract

In this paper, we have designed the anti-reflection (AR) coating for 1400~1600 nm wavelength
range on the ferrule facet of optical connector. The low-temperature ion-assisted deposition was
applied to AR coating on the ferrule facet in order to avoid damage of optical connector. We have
measured the refractive index of coating film (Ta20s and SiO2) using the ellipsometer and optimized
the film thickness using the SEM and thickness measurement equipment. UV-VIS-NIR spectrophotometer
is used to measure transmissivity of the AR coated ferrule facet. The refractive index of Tax0; and

Si0z is 2.123~2.125 and 1.44~1.442,

respectively,

for 1400~1600 nm wavelength range. The

transmissivity of the AR coated ferrule facet is more than 99.8 % for 1425~1575 nm wavelength range
and more than 995 % for 1400~1600 nm wavelength range. The return loss of the AR coated ferrule

facet 1s 30.1 dB.
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Fig. 1. Simulation result of AR coating film.
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Fig. 2. Ion-assisted deposition system.
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Fig. 3. SEM result.
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Fig. 4. Refraction index used ellipsometer.
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Fig. 5. Transmissivity of refraction coating film.
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Table 1. Optical connector return

and after AR coating.

3 AdE $E | Ty a9 4
FC connector 39.8 dB
Capillary 22.3 dB

loss before

P ECE:

48.2 dB
30.1 dB

FC Z{HE

Capiliary
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Fig. 6. Optical connector used reflection coating.
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Fig. 7. Boiling test and test result.

(@ 712 ole]

@ AAdeelth £ 12 Pust 29 459 A9y
o ¥} Edgelt
L A 116 dB,

63:)&]'%]3 o o]n:dr,]. _,_HEJ
A8
K7 glass% Claely
# 72 Boiling test
tg_]‘}\]_ ﬂE] tﬂ-ul—o]
ot2} BK7 ¥ ate
@ @l vehid %ee A%
T

O:

J
u@
Lo/

Boiling test®'d-& Ol%g}ﬁi‘:}
Wi s} test ol BK7 glass®)
ok ALolA FE3 Fukal "

ul

-

KeR

1. =  -—
2 ¥4 A
s

& AAEste RS S7MATIER Bt gl
Bl gt o3 AkellM Fag strjge whe

994

SiOe% TaOs& AdAstAar, A
& 7H7t 144~1.442, 2123~2.1258 AS T
Aol dsoh gl Ag #elsien Fal =

g ot Ao VzdAE A sk

aejn Fode Fufgdea ey 9%
Broadband &% HA71%S HE395, A4
= HEe F-HQ E4fo] HA) g Aol A
2 AR AsA 45 Colstel A mubet
S &% Z23HoR Tt Exgo

1425~1575 nmol 4] 99.8 /01 A,

M= 995 %ol ANE
2 =FdA dAG %{@W
AA AFE) AL ) el; .
dBeo]d #EE A &A% F Ao wd
‘i‘l’

= AR
ol BolAl gffomM wHHo FHHojn F
A wbubo) Fabolwe] molE MEW 4 Utk
X7 =25

[1] P. J. Martin and R. P. Netterfield, "Optical
films produced by ion-based techniques”, in
Progress in Optics XXIII, E. Wolfd Ed., 1986.
M. Lottiaux, "Comparison of the properties of
titanium dioxide films prepared by various

(2]

techniques”, Thin Solid Films, Vol. 179, p.
107, 1989.
[3] P. G. Pai, "Infrared spectroscopic study of

SiOx  films produced by plasma enhanced
chemical vapor deposition”, Appl. Opt., Vol.
28, p. 545, 1996.

U. J. Gibson, "lon-beam method for optical

thin films”, Physics of Thin film, Vol. 13, 1987.

[5] P. J. Martin, "Ton-based methods for optical thin

film deposition”, J. Mat. Sci., Vol. 21 p. 1, 1986.

K. H. Mueller, "Model for ion-assisted thin

film densification”, J. Appl. Phys., Vol. 59, p.

2303, 1986.

[71 Y. Fujiwara, N. Toyoda, K. Mochiji, T.
Mitamura, and [ yamada, Nuclear Instrument
and methods in Physics Research Section B:
"Beam interactions with materials and atoms”,
Vol. 206, p. 870, 2003.

(4]

(6]



