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A Study on Fabrication of Optical Waveguide
using Laser Direct Writing Method

B. S. Shin*, J. M. Kim, J. G. Kim, S H Cho, W. S. Chang, S. B. Yang (KIMM)

Abstract
Laser direct writing process is developed 3rd harmonic Diode Pumped Solid State Laser with the near
visible wavelength of 355 nm sensitive polymer is irradiated by UV laser and developed using polymer
solvent to obtain quasi-3D. It is important to reduce line width for image mode waveguides, so some
investigations will be carried out in various conditions of process parameters such as laser power, writing
speed, laser focus and optical properties of polymer. This process could be to fabricate a single mode
waveguide without expensive mask projection method. Experimentally, the patterns of trapezoidal shape

were manufactured into dimension of 84 mm width and 7.5 mm height. Propagation loss of straight

waveguide measured 3 dB/cm at 1,550 nm.
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Fig. 1. UV laser polymerization method

(a) polymer coating

(b) photo-induced polymerization by UV exposure
(c) development

(d) Fabricated core and coating upper clad

(e) waveguide
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Fig. 2 Schematic of DPSSL system

Table 1 Specification of DPSS Laser

Wavelength A3 =35 nm
Average power 0.8 W at 60 kHz
Beam diameter 24 m

Beam divergence 0.3 mrad
Pulse repetition 1 ~ 100 kHz
Pulse duration < 40 ns
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Fig. 3 Absorption spectrum of ZPLW207
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Fig. 6 Measurement of straight waveguide

Table 2 Measurement of propagation and coupling loss

Loss Value
Propagation loss 3 dB/cm
Coupling loss 1 dB/cm
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