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Fabrication of waveguide using UV Ar-ion laser direct writing

H. S. Kang?*, J. Suh*, J. H. Lee* and J. O. Kim*
*Laser Application Group, Korea Institue of Machinery & Materials

Abstract

The laser direct writing method using a UV Argon-ion laser is studied for
fabrication of waveguide. The laser direct writing system is constructed with a
vision camera, a xy-stage, a motion controller and the delivery components of a
laser beam. The UV Argon-ion laser has wavelength range of 333.6~363.8 nm. A
photo-active UV curable polymer for a planar light-wave circuit(PLC) of single
mode is used. This polymer is irradiated by Argon-ion laser and developed by a
solvent after a post-baking. The optimum laser direct writing condition is
obtained experimentally by changing various process parameters such as laser
power, writing speed and focal length. The propagation and coupling loss of a
optical waveguide was measured as 1dB/cm and 0.6dB/cm, respectively. Also,
the minimum width of waveguide of 10um(ZPLW-207) is obtained. Finally, the
waveguides of line, bend and branch type are successfully fabricated.

Key words : laser direct writing, optical waveguide, polymer, UV curable, single
mode, branch
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Table 1 Specification of LDW System
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Table 2 The conditions of experiments

Spoe dPower ImW | 2mW | 3mW | 4mW
0.2 m/min 58 95 | 138 | 188
0.4 m/min 41 63 | 88 | 125
0.6 m/min 36 50 | 73 95
0.8 m/min 29 45 | 66 78

1 m/min 26 40 | 56 73
2 m/min 21 28 35 55
3 m/min 16 23 28 33
4 m/min 13 20 | 23 24
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Fig. 3 Graph of line width in experiments
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Fig. 4 The shape of waveguide

Table 3 The experimental conditions of waveguide
(moving speed : 3m/min)

Focus Point (im) Laser Power(mW)
Gl 0 5
G2 50 5
G3 0 10
G4 50 10
G5 0 15
G6 50 15
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Table 4 Cut-back data of waveguide

6 cm 4 cm 2 cm
W/G loss (dB) loss (dB) loss(dB)
Gl 7.55 7.49 2.27
G2 10.8 6.49 5.45
G3 14.9 11.86 3.39
G4 11.81 8.52 3.01
G5 6.63 5.63 2.37
G6 11.95 7.55 5.17

Table 5 Propagation loss and coupling loss of

waveguide
Gl | G2 | G3 | G4 | G5 | Gb
Propagation
loss (dB/cm) 1.3211.342.88]2.20(1.07|1.70
Coupling R ~
loss (dB/em) 0.49 | 2.23 |-1.46|—-1.02| 0.62 | 1.44
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Table 6 Experimental conditions of Y-branch
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