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A study on the optical coupling characteristics between low loss optical waveguide and optical fiber
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£ =idMe LPCVDY 2z He& 71899 PSG =uutetg A28l Laser lithography el 98 Cr =t
23& A=81, Photo lithography®$el 23ld =32 pattern& A2 ¥ RIE 24 98 RibY Few=z
& ARsigon AF AT BEE AA € BUAF &4E Fol7] HAstal 1000THAN 1083 flow ETH. A
Ad =92+ end-fire coupling '$Hel olaf ddrc=2 HAHALH, butt couplingdHol A& flowdt?! Ae
A% Beio =3 &4 A=1.3molM 3.5dB/cm, A=1.55molA 4.9dB/cm ol en, flowd o mmdye
A=1.3m) X 2.9dB/cm, A=1.55me] A 4.1dB/cmelgich. Az Benz ol FHFE 287 Astd V-grooved
A zeted FAK AAGE AHEEUT A2 V-grooved F& 150m, Hole 70molAden oA EE 54° 0%t
FAFE ARE V-grooved st 2HF F UV curing epoxyE Al83td Fevzsdl Afsigce. 3448
V-grooveod| n3dtn #xmzel A¢Y AS 27lo] ToE&de 1.0dBolRer A HAnsd ¥ =oéaL
1.2dB& &35 Ac},

ABSTRACT
In this paper, the PSG of guided thin films were fabricated by LPCVD method on the Si substrate, Cr mask was fabricated by

Laser lithography method. The Rib type optical waveguide was fabricated by RIE process after waveguide pattern was fabricated
by Photo lithgraphy method. To remove impurities generated in processing and to reduce optical scattering loss, it was flowed for
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10 minutes at 1000°C. The fabricated waveguide was confirmed with single mode by end-fire coupling method. By butt coupling
method, the guided loss of waveguide in case before flow was 3.5dBfcm at A=1.3 gm and 4.9dB/cm at A=1.55 ym, and the guided
loss in case after flow was 2.9dB/cm at A=1.3ym and 4.1dB/cm at A=1.55m. For coupling the fabricated optical waveguide and
optical fiber, V-groove was fabricated and used in upholder of optical fiber. Width of the fabricated V-groove was 150;m, depth
was 70 gm, and etching angle was 54 °. After optical fiber inserted and fixed in the fabricated V-groove, it was coupled with optical

waveguide using UV curing epoxy. When optical fiber fixed in V-groove and coupled with optical waveguide, in early stages

guided loss was 1.0dB and after adhesives be solid guided loss was measuremented in 1.2dB.
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~18 1. Butt Coupling®l 9% =u29] F&4 43
Fig. 1. The optical loss measurement of waveguide by
butt coupling
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Photo 4. A cross setion of waveguide deposited the clad layer
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Fig. 2. The etching rate variation of Si with temperature
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Photo 6. A cross section of V-groove fabricated on Si subsrate
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AZI 8. V-grooved] FH4FE THAY ¥ ot} A% ¥w
Photo 8. The surface coupling with waveguide after opti-
cal fiber fixed on V-groove
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