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Abstract

The 1st and 2nd-order grating structure for long wavelength DFB(Distributed FeedBack)
laser diodes are successfully fabricated on InP substrates by using electron beam lithography
and reactive ion etch techniques. and also characterized non-destructively by diffraction
analysis without removal of photo-resist layer. A new composite layer made by lifted-off Cr
layer on thin SiO2 film is developed and used as an etch mask, because PMMA, the e-beam
resist, is unsuitable for reactive ion etch of InP. In addition, it is experimentally confirmed
that diffraction analysis makes it possible to predict the grating parameters, and the analysis
can be used as a non-destructive on-line test to prevent incomplete gratings from being
successively processed.
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Fig. 1. Processing procedure and condit-
ions.
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Table 1. Expose conditions for the Ist and
2nd order gratings.
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1st Order PNINMA Gratings
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(a) lst-order grating pattern.

Behg o] 49 #3474 DFB-LD% A4 729 A% P 5474

iy e A

0.5 um

2nd Order PMAIA Gratings
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(b) 2nd-order grating pattern.
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Fig. 2. SEM photographs of the 1st and 2nd order PMMA grating patterns.
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Fig. 4. SEM photograph of a completed
2nd-order grating structure.

% 3 o Az T2 Az ge) eker) HejA v
slew] 3] 4 ol H 23 Hake] Az} @l

Apzle] Boqz)ar glek. 13k Azle] 4= PR profile

o] FA| ¢4 O]Tr? lift-off7} oed9j4], ¥} gk
(~3004) Cr %% Egislgdern old 2&) A2

ol Azte) S AEF S ek 23 5 o gk
Cr %l &3] JYR 174 A7 T27} wolA| 7 e,

MR ol Azkel] 213k InP Az} Fze] e
kel wopel A 2= ez Aelgled), of
= A7) AlZE Abell Feluish galElel] dRow
Q7ck olelgt Selrle] WAL A} sl A]7he
o] W& ARG o83 Mz APeIdurt Aurs]
dolrlErlol e 2 9gs 713 Aoz Az x|
gk Cr vhaz328 o Alzhgo] ufszis 7] EAS

e acisiem 24 A7l A% 3% 30
°F 2000A Zole] Ak f%fﬁ% 7= 3l

Fel 4

Cr& InPel 7|%ke] 23 Azhgql =

{203

1st Order Gratings on InP

a8 5. 12 ARl F&¢ gl SEM AR
Fig. 5. SEM photograph for the 1st order
grating structure.
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Fig. 6. Experimental setup for diffration
analysis.
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