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Development of Blue Waveguide
SHG (Second Harmonic Generation) Laser
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Abstract

We report a newly developed blue waveguide SHG (Second Harmonic Generation) laser. The SHG
device installed in our laser, which is characterized by preiodically inverted domains provided on a 3° off X-
cut LiNbOs (LN) substrate, have achieved an SHG efficiency 10 times higher than that with an X-cut LN
substrate. The laser consists of an SHG device and a laser diode (LD) butt coupled with each other, and an
external wavelength-locking optical system. RF drive operation, the long external cavity and the 5° angle-
cut output edge of the SHG device have achieved a smooth output characteristic. Totally, the blue SHG
laser have realized an output power of | mW at 474 nm wavelength and a long life with a low cost. By
using the blue SHG laser, the new digital photo-printing systems ‘“Frontier 330/340” achieved an extreme

compactness and a low cost.
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Table 1 Characteristics of a Waveguide and Diode-pumped
Intracavity SHG Lasers.
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Fig. 1 Schematic waveguide SHG device based on periodical
domain inversion.
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Fig. 2 Schematic butt coupling structure of a LD and
a waveguide SHG device.
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Fig. 3 (a) Schematic perspective and (b) sideviews of the
domain structure formed by electric field application to
the periodical electrodes.
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Fig. 4 Cross section of the periodical domain inversion structure
ona Y-cut (6 =0°) and 3° off Y-cut substrates ( § =3°) .
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Fig. 5 SHG conversion efficiency of waveguide SHG device on
X-cut and 3° off X-cut substrates.
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external cavity locking system.
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Fig. 9 Schematic diagram of the blue waveguide SHG laser
module consisting of an RF-operated LD, a long
external cavity, and a waveguide SHG device with a 5°
angle cut output edge.
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Fig. 10  Difference in characteristic SHG output between DC
and RF operations. The number of axial mode is single
for DC operation, but three for RF operation. The

output characteristic becomes smooth in RF operation.
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SHG laser.
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