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Abstract

Waveguide optical bistable devices are discussed. An optical waveguide resonator in which the
third-order nonlinear material is involved brings about the bistability in transmission characteristics.
From theoretical considerations, it becomes clear that the DFB structure is preferable to achieve
higher transmission in a high outpui state comparing to DBR one. Also, the preliminary
experimental results of waveguide bistable devices using CdS5:8ei—x doped glass substrates are

demonstrated together with their fabrication processes,
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Fig. 1 (a) The structure of waveguide bistable

device, and (b} its analytical model,

34

rEET I EEMEL, Ao —F 4
7l D 2 b F g 2 ZONHITER TH D
ERELTW A,

DBR ¥ A B-F O BREF R W & Fig. 2
IR, S OE SR s o = B Y
TA—=FELTEEEE T &. 5 L7 (H352)
WRAAREC o = 2em™ (2, TRIT ‘lx"“‘%fiiﬁ-{’rf z
HOloHBOEHETH S, x fn;%i WMIZE e, A
PRI RE T B AT JJ"{:’C%’\ﬁé“}t&i
BECL Bl 1) & ASHRSRE L 5851
BB BT 2 BB (LRl 2 RY B
BB 2 L SR EEEr B LS, kD
fllz & o TR & 0,

I LDEEE, Fig 3 R ERES o R
iﬁ%”'ﬁ.@.‘.%ﬁ%h'c?’f}i“ﬁi‘c’“? B, SRR GER) & {.“»f.{iﬂé}
AL (Bl FRAR R b TR R R
L LE, E‘j&n%ﬁé’)éﬂﬁaﬁlﬁé‘&@‘m}m&cm fﬁ}*
Moo A B, HARER b e IR T I E L TR

ﬁ‘&ét@‘ éi SEBAFC L 0, AR A

MTFBEORTIOHEBOBMEINEI LD, »
=50cm™ DEETRT LSS, LEWEEE
s HTHTAHROEE T, 28R ROGR
B b HOEBFERTRE S, 351, L
B 22 e MTHETAZEROMEIZL - TikE

L=600u™  Ly=le=300um  g=2cm~T

[x_’ols}jo Ty 1 3

13

Output (Werd]

10 er
input MWem?} X107y

Fig. 2 Calculated input-output characteristics of
DBR structures.
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Fig. 3 The transmission characteristics of DBR
resonators.
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Fig.4 The calculated (2) resonance and {b}

input-output characteristics of DFB struc-
tures.
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Fig. 5  Measured results for lightwave fncident on
the substrate. (a2} The temporal profiles
of input and output pulses. (b} Input (P)
vs. output (Po) characteristics,
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Fig. 6 Measured results for lightwave incident on
the DBR nonlinear resonator. (&) the
temporal profiles of input and output
pulses. (b} Input (P wvs. output (P}
characteristics.
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