18(18)

e HI6BE LS (198741 H)

AAYSLBEEATHSBEAECEISSHFER
FEEHL —F—HMBEL T FEFEFOEMK

NP = - BB OER - KPR - TEE EXR

HABSK M)z v 7 to=7 RWFEHR

T213 JIFTERIXER 4-1-1

(1986 4£-9 H 19 HZH)

Fabrication of Phase-shifted Diffraction Grating for Distributed Feed
Back Laser Diodes Using Holographic Wavefront Reconstruction
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To fabricate a 7m-phase-shifted grating for a distributed feed back laser diode, a new simple
interference exposure fabrication method, using a holographically reconstructed phase-shifted

wavefront, is proposed.

In this method, a transmitted diffraction wave from a phase shift plate

is first recorded as a hologram. Successively, the reconstructed phase-shifted wavefront from
the hologram is used as an interference beam. Experimentally, a 7z-phase-shifted grating with
1-2 ym phase transition region was fabricated by this method.
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Fig. 1 Holographic fabrication method for
phase-shifted diffraction grating. (a) Phase
shift plate hologram recording geometry.
(b) Phase-shifted diffraction grating record-
ing geometry using the hologram recon-
structed wave.
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Fig. 2 Interferometer optical arrangement for
phase shift plate hologram and phase shift dif-
fraction grating recording. Base B is arranged
at position 1 for hologram recording. For phase-
shifted diffraction grating recording, base B is
rearranged at position 2. L, Lens; S, Shutter;
BS, Beam splitter ; M, Mirror; EX, Expander;
PP, Phase plate; PR, Photoresist ; H, Hologram ;
B, Base.
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Fig. 3 Sectional view of phase shift plate.

Fig. 4 Reflection microscope photograph of
phase shift plate. The square contour is 300 #m
square.
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Fig. 5 Exposure characteristics of MP-1350/31
photoresist.
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Fig. 6 Relative modulated component versus
R[S ratio.
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Fig. 7 Microscope photograph for the phase
shift plate hologram. Photograph area is 1. 03X
1.33 mm.
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Fig. 8 Reflection microscope photograph of
phase shift grating. The square contour is 300 um
square.
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Fig. 9 SEM photograph for phase-shifted dif-
fraction grating. From left to right on the cen-
ter, phase is shifted. From the top to the bot-
tom, phase is shifted on the center line.
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Fig. 10 Schematic illustration of phase shift
grating shown in Fig. 9. Dashed line corresponds
to photoresist contour on the phase shift plate.
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