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Abstract

The optical near-field patterns, propagation loss and mode sizes of x-cut Ti:LiNbOs optical waveguide
which was fabricated by Ti-diffusion varying with Ti strip thickness in wet oxygen atmosphere were
discussed at optical wavelength 1550nm. As Ti thickness increased from 760A, the insertion loss of
waveguide was decreased. But at Ti thickness 1500A, mode sizes are widely broadened. The Ti
thickness of below 1100A and above 1500A showed negative effects to propagation loss and fiber
coupling. The best Ti thickness for fabricating low propagation loss and good fiber coupling was

inferred to be between 1100A-1500A in our conditions. And for Ti thickness 1150A,

its propagation

loss, horizontal/vertical mode sizes were showed 1.61 dB/cm, 11.9/89m for TM, 0.22 dB/cm, 12.0/9.1ym for

TE respectively.
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Table 1. Diffusion conditions

Substrate/Thickness
Diffusion Before/After Thickness

x~cui LiINbOs China/0.5¢
760 A /600 A

Diffusion Temperature/Time 1050 ‘C / 5 hours
Atmosphere/Bubbling Wet Oxygen / 3-5 bfs
Bubbler Temperature 90C
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Fig. 4. Near-Field Patterns.
(a) TE/TE (b) TE/TM (c) TM/TM
{d) TM/TE
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Fig. 5. Surface morphology and thickness.

(a) surface morphology (b) thickness
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Table 2. Diffusion conditions

Substrate/Thickness
Diffusion Before/Atter Thickness
Diffusion Temperature/Time

x-cut LiNpO3 China/0.5t
1100 A/ 600 A
1050 ¢/ 8 hours
Wet Oxygen / 3-5b/s
Bubbler Temperature 90°C

Atmosphere/Bubbling
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Fig. 6. Near-Field Patterns. (a) TE/TE (b)
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Fig. 7. Mode profiles. (a) horizontal mode
(b) vertical mode
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Fig. 8. Surface morphology and thickness,

(a) surface morphology (b) thickness
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Tabl 3. Loss and Mode Size
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Table 4. Diffusion condition
' Substrate x-cut LiNbO3 China/0.5t
Diffusion Before/After Thickness 1150 A/ 600 A
Diffusion Temperature/Time 1050 C/ 8 hours
"~ Atmosphere Wet Oxygen
Bubbler Temperature 90, 3-5 bfs
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Fig. 9. Near Field Patterns. (a) TE/TE
(b) TE/TM (c) TM/TM (d) TM/TE
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Fig. 10. Mode profiles. (a) vertical mode
(b) horizontal mode
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Table 6. Diffusion condition Pixel Position
Substrate x~cut LiNbOs China/0.5t (b)
Diffusion Before/After Thickness 1500 A/ 600 A
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Fig. 13. Mode profiles. (a) Vertical mode

(b) horizontal mode



x-cut LiNbOs #E%E Az 4

““““““ ARF, U5, S09, $AY, ARY, 44, o A, £84

sl

0]

=

L L S
a@ 150 (umy

200

st saauioanig

»
-

(b)

ag 14, EEAR 2 FA. (@) EHAR b)) 54
Fig. 14. Surface Morphology and thickness.
(a) surface morphology (b) thickness

B O7.4YUEd ¥ 2
Tabie 7. Loss and Mode size

™ TE
: ® =-564d8
Insertion Loss -2.10 dB
n Lo ® -40 d® 219
- Waveguide Length| 3.49 cm 3.49 cm
: . @ 1.23 dB/em
Propagation Loss ® 077 dBfen 0.22 dBfem
Mode Size 1573 umf 7.1 m|16.0 w81
. . X 1
Horizontal/Vertical 8 g e
waveguide strip 8 u 8
width o “

8 ZAEHge] 45 ¥gAgE TM Rxg =354
£4dHE Aoz #agdrh o] & FAE AL
Z7MANAERE TM BE &0 £o]8A g& L=
Hel, xutz H4yo peojste ey gqlel e A
22 g JAed, ofdd TIME HelM dF
Blgn. AFTAA HE2EH HR7 ¥4HY

152

SCTTCH

LiNDQ

(b)

ag 15 ZiBEY A AR 2 &34
(a) AgAA (o) 449

Fig. 15. Damage photograph of wafer surface.
(a) damage photograph (b) cause of loss
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