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Preparation of the Low Loss As-S Thin Film Waveguides
and Its Application to Micrograting

Yasuo Hira, Hidemi Sato and Aizo KANEDA

Production Engineering Research Laboratory, Hitachi, Ltd.,
shida, Totsuka-ku, Yokohama 244

The preparati of 1 S glass thin film waveguides and its application to the
micrograting fnl»maud by c]cclron beam-induced refractive index change are presented. It is
observed the comp jons of evaporated As-S films are poorer about 8 mol% in arsenic than
the bulk glasses. Low loss waveguides are obtained by ev aporatxon of As-S bulk glass whose
content of sulfur are higher than the stoichiometric composition i.e. 52. The films which
content of sulfur are less than Ass:Ss indicate large propagation loss, on account of light
scattering by hetrogeneous components, Ss, As, As:0s produced in the films during evapora-
tion. The richer sulfur content of the film, the larger refractive index increments due to
electron beam irradiation are obtained. The micrograting fabricated by electron beam direct
writing exhibited high diffraction efficiency of about 80%, and the diffraction angle agreed
with the theoretical value, 15 deg.
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Fig. 2 Optical absorbtion coefficient vs photon
energy of amorphous As-S thin films.

Composition of film

Composition of bulk

R . As2Ss.0 As3S3.3
glass using evaporati 5258 R

Fig. 3 Optical micrographs of As-S thin films.
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Fig. 4 ray diffraction profiles of evaporated and
As-S thin films and bulk
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Raman shift (aa

Fig. 5 Raman spectra of evaporated As-S thin
films on Si substrate.
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Optital micrograph of
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Fig. 7 Illustrative model of compositional cha

evaporation.

Irradiation charge « ity (C/af)
Fig. 9 Refractive-ind increment irradiation
charge density (Thickness of thin films:

1.5 gm).
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Fig. 8 An example of the observed fringe
pattern. The displacement of the fringes shows
the refractive-index inc by electron-beam

irradiation.
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Fig. 10 Refractive-index increment vs
ness of As-S thin films (Irradiatior
sity : 1.7%10°2 C/em
" LTO o8
1. 7% 1072 C/em?)

2 828817 (2 1.

L
.

P %

44 —

W Incident Diffracted -
vave vave byl 4

(a) Transmission type An interferogram of micrograting
fabricated in A film

Transverse distribution of
the refractive index increment

Fig. 11 Schematic models of micrograting.
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sulfide, Dependence of tical properties on I
exposure and heat cycling,” J. Opt. Soc. Am., 68
(1978) 32-38.

T. Suhara, H. Nishihara and

beam-induced refractive-ind

semiconductors,” J. Appl. Phys., 14 (1975) 1079-1080.
K. Tanaka: Fundamental Physics of Amorphous Sem-
iconductors, ed. F. Yone;

1981) p. 104.

Appl. Opt., 18 (1979) 393-399.
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“Direct writing of optical gratings t
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