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Fabrication and characterization of inte%rated optic

vavelength demultiplexer using a chirpe

grating

* Man Soo Seo and Jae Won Song

Department of Electronics, Kyungpook National University

Abstract

Optical wavegulde was fabrlcated in the soda lime
glass substrate using rapld therwal method. A chirped
grating having period variation of 0.41 - 0.51ym on
this wavegulde for WDM was made. And then, arranging
input and output optical fiber, wavelength divislon
multiplexer with 5 channels in short wavelength
region was reallzed. Experiment result of this WDM
showed that wavelength spacing, 3 dB bandwidth,
insertion loss and crosstalk were Snm, 4nm, 40dB and

less than -10dB, respectively,
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Fig. 1. The configuration of demultiplexer.
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Fig. 2. Demultiplexing in = dielectric
waveguide with chirped grating.
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Fig. 3 Geometry for the fabrication
of chirped grating,
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Fig. 4. Period variation as the grating length.
The angle 261 has a value of 60° and the range of

period varfation 1is from 0.38 to 0.59um about 1.0
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Fig. 5. Relation between the wavelength and perlod.

Bragg's law A = X/2Ncos@, 6=50" , N = 1,52
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Fig. 6. Flow chart of the holographic grating
fabrication.
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Table 1. substrate cleaning procedure

Sequence

Chemicals Time Remark
1 Alconox cleaning
2 p. I. water rinse|5 min,
3 3HaS04 ¢ 1HR0 5 min. 100° C

4 p. 1. water rinse|5 min.

5 N2 blowing wafer drying
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Fig. 7. Schemetic of the holographic 1ithography.
S:shutter, B/S:beam splitter, M:mirror,
6i:incident angle, S/F:spatial filter,
C:cylindricla lens.
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Fig. 8. SEM photographs of the fabricated
chirped grating.
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Fig. 9. Schematic of demultliplexer characteristics
experiment.
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Fig. 10, Demultiplexer branching characteristics.
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Table 2. Demultiplexer measurement results.

channel number 5 channel
wavelength spacing 5 mm

3 dB bandwidth 4 ne

crosstalk -10 dB
insertion loss 40 dB
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