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The Pigtailing and The Loss Analysis of low loss LiNbOa Optical Waveguide with
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Abstract

A low loss x-cut LiNbOj optical waveguide was fabricated by Ti in-diffusion, and the properties of
guided-mode and the total insertion loss of the pigtailed waveguide with polarization maintaining
fiber(PMF) were measured at optical wavelength 1550nm. For forming the waveguides, the parameters of
diffusion, Ti thickness, waveguide line-width, length, diffusion temperature, time and atmosphere were set
1400A, 8um, 3.3cm, 1050C, 8 hours and wet bubbled oxygen, respectively. And then after the polishing and
pigtailing, it showed that the total insertion loss was -4.1dB for TM mode, -5.5dB for TE mode, and mode
size, that is, the horizontal/vertical size were 13.8um/18m for TM mode, 9.6um/6.5um for TE mode.
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Fig. 1. x-cut LINbO3 wafer.
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Fig. 2. E-beam deposition.
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Fig. 3. Device process.
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Fig. 4. Waveguide process
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Fig. 5. Pigtailing of PM fiber and panda pattern.
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Fig. 6. Waveguide polishing. (a) endface (b) ferrule
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Fig. 7. Waveguide polishing. (a) endface (b) zig
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Fig. 8. Pigtailing and package. (a) pigtailing (b) package.
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Fig. 9. Ti thickness variations by diffusion time.
(a) Ti stripe (b) before diffusion 1550A
(c) ramp time 2 h (d) diffusion 2 h
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Fig. 10. Ti thickness variations by diffusion
time. (a) 1400A, step 1(2h) (b) 15504,
step 1(2h), step 2(2h)
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Table 2. Mode size

TE ™
Horizontal, um 9.6 13.8
Vertical, um 6.5 8
¥ 3 #H4 Rz RAFREA A

Table 3. Calculation of minimum mode mismatch

o| 0.1 0l 0. 0+ 1.0 | 11
T~ 0| 0.5{0.5| 0.4| 0.4 0.454( 0.4
TE| 0.3 0.3( 0.3] 0.2( 0.2}0. 0.311]0.3
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Table 4. Packaged total insertion loss
™ TE
LOSS - 41 dB -55d8
LENGTH, CHANNEL 3.3 em
SUB.(-X polished) X-CUT LiNbO3
= Ti thick. ' 1400A
condition : 1050°C, 8hours, wet bubbling
oxygen atmosphere
substrate : CASIXnt, CHINA

channel waveguide ga

8 um channel waveguide

a8 15, JRAE HHEH

Fig. 15. Coupling effect of closed channel
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