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Fabrication of TiQO2 In-line Reflection Mirror and Its Characteristics
for Fiber Optic Fabry-Perot Interferometric Sensor
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Abstract

For the fabrication of high sensitive intrinsic fiber optic Fabry-Perot interferometeric sensor, the
deposition conditions of TiO; thin film used to the internal mirrors of the sensor were investigated.
The TiQ, film deposited by RF magnetron sputter had higher refractive index (2.36~2.48) and better
stoiciometry (O/T1 = 2) than that deposited by e-beam evaporator. In the case of forming TiO:
internal mirror by using fusion splicing technique, the TiQ: reflection mirror deposited by RF
magnetron sputter in the condition of 120W RF power showed high . reflectance and excellent
controllability of reflection power. The fabricated intrinsic fiber optic Fabry-Perot interferometer with
two TiO: internal mirrors deposited under the condition showed very stable fringe patterns. It is,
therefore, expected that the interferometer will be applicable to various high precision sensors,
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Fig. 1. A intrinsic fiber optic Fabry-Perot interferometer
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{a) Cross-sectional view (b) Operating principle
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Table 1. Deposition conditions of TiO: film by e-

beam evaporator

Deposition Range
parameters

voltage 3000 V
current 10 mA
vacuum 107 torr
time 15 ~ 20 min
O: pressure 110" ~

)

: P 25%10™ torr
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Fig. 2. Dependence of refractive indices the TiO»

thin film by e-beam evaporator on oxygen

partial pressure
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Fig. 3. AES depth profile of the TiQ: thin film
deposited by e-beam evaporator
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Table 2. Deposition conditions of TiO: thin film

deposited by RF magnetron sputter

Deposition
Range

parameters
RF power W ~ 140 W
working pressure 5 mtorr
Ar gas 4 sccm
fiber-to-target

) ge 85 cm
distance
sub. temperature ambient
thickness 800 ~ 2000 A
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[ex)

TiO; ¥t EREAE 244 S3d TiO; Fhfief v
@o] CoF Nol ¥ &S & & Aot 2" 6
=

of
Mol o] FHE TiO, W& RF d¥el e 74
sA O/Tie] ul7} ghetFeaiel 2Au 20 79 2
BotA et

ol4bel AiE Hol RF magnetron sputter’d %

106
80 S i
205 o i
el T T\ 1
e i
:\;. 40 - Th j é
< 20777 i
Siy }
¢ = o - :
0 05 10 15 20 25 30 35 40

SPUTTER TIME, min

(a) 80W RF power

10— — ~
5 80{? / Sh  Sh *
g 0 O i

x i . . :
) 40% } Ti Ti Y i
G Tl i :
< 201 1 E :
01” i St Siy / N Th :
0 05 10 15 20 25 30 35 40
SPUTTER TIME, min
(b) 120W RF power
100& T - =
1 . i
g 80 i !/ Siy i
E 11 O 0] 6 L
’ 6{}}+ : - o :
8% AS N
. 11 Ti Th | :
o 401 i’/,..“_..._-._]..w--.-.-....-,l.x.».‘/ 0 .
< 20771 AN :
A4 sk Siy Sy JoN. T
0% 05 10 15 20 25 30 35 40

SPUTTER TIME, min
{c) 140W RF power

%l

T

By

1% 6. RF magnetron sputtering® 0.8 =
TiO, wheke] AES Zo] ek £4

Fig. 6. AES depth profiles of the TiO: thin film
deposited by RF magnetron sputter.

& e-beam evaperator®

el 248 9 O/Ti 9 =4
58 BEAE e, B
Fabry-Perot ZHAdAe] wiajgto g w88t Row A7}

grh

X
Bk
A
o
&
-

NV ZAM{ Fabry-Perot ZHiAI9] Mz ¥ 54



6 M, R 4R,

TiO» & ahﬂ-o tsﬂkls} :?‘_ o]; =2 @_1:}- 13./\ %9_]_ %
e

$479% 250l WE TIO, WAPe] Fitap 54
& 2ASH) 8 29 7 22 A2YE AHEEe
A 4E BUe 28] 13 pmd #HolH thol s
wol ol & oEAE EAY] AT MuzH

(thermister) @ & A 7}7](thermoelectric cooler)7t W

25 #o]Ax 2E(Lasertron Co., QLM 35835, USA)o|t}.
Bias Modulation
Current Pulse
Supply Generator
HX Fusion
- . . Splicer
. . Directional
Pigtailed Laser e n
Diode Module Coupler v
>,
Pigtailed n 0 1oy coated
Detector Brocken SM fiber
End

L
Oscilloscope

g FA87) A AaEL

a9 7 Bt 5
Fig. 7. A measurements system for optical reflection

power.

4% 24

* 3 &%
Table 3. Fusion conditions of fusion splicer.

Fusion parameters Range
time 0.5 sec
autofeed 20 #m
fusing current 85 mA
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