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Abstract

The dielectric slab waveguide is fabricated on the slide glass or oxidized silicon wafer, by spin

coating polyurcthane, epoxy or photoresist, and the phenomenon of dielectric waveguiding is obse-

rved.

IJsing the fact that the refractive index of K. P.R. is larger than that of polyurethane, thin

film prism with two layered structure is fabricated,
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and the refraction of light is observed.
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Fig.1. Dielectric waveguide (n., n,, ns are refrac—

tive indices of cover, film and substrate,

respectively).
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Fig. 2. Potential well model of dielectric waveguide.

ns <N<n, olsof &ch.

i Rl Mo AAlR 2L, m#EEE Vel
oo, Tk 4L gol cdgoln ¥(tw)=0 of
2 R WEE olTola Mol A9 TE #

=eso| ER(E field) o wlar AA 2743 sk

3 sl=|ger,

Prism np
He-Ne Laser
Organic film NAY A
Substrate —
(a)
He -Ne Laser ’
Grating ) At
atnsa —iy
Film NN~ T
Substrote —
(b)

223 wels AEeier 2oy S

Fig.3. Prism coupler and grating coupler.
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Table. 1. Refractive indices of materials used in

the experiment.

Material Refractive Ix:dex
(at 6328 A)

Photoresist (K. P. R. ) 1.61

Slide Glass 1.51

SiO; (Thermal Oxide on Si) 1.45

ZnS 2.34
VTMS 1.53
Polyurethane 1.56
Epoxy 1.58
Polyacrylonitrile 1.52
Polystyrene 1.59
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Photo 1. Dielectric waveguide (polyurethane on sh-
deglass (1”7X3”) ). He —~Ne laser beam is
coupled with the prism at the left.Wave-

guiding toward the right is observed.
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Photo 2. Dielectric waveguide (polyurethane on Si
wafer (27D).
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Table 2. Refractive indices of metals and semicon-

ductors. (A; 6328A )

Ns Ns?
Silver 0.065+i4.0 —15.996-+10.520
Gold 0.15 +i3.2 —10.218+i10.96
Aluminum 1.2 +i7.0 - 47.56 +i16.8
Silicon 3.75 +i0.018 + 14,06 +10.135
Germanium | 4.65 +i1.56 1419 +i14.51
GaAs 3.7 +i0.2 13.65 +i1.48
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Fig.4. Potential wall model of metal clad waveguide

poelebn 4Aelsl YA ol @+ GEo Arhs
AE Yol % Fol4 ARE A3l £l ol%A
acke A% debd Bold, Mol LK 2ol U3

EBWE #iE oA Hgd o8 £4do) avts A
& veblE AE ofunh AN FEE EHEA
B WS #de HEFw 5% 7120 THEn,
ooz TAgel AF ol

E2d4 e AAY T4 n2 e 25400 A

= AEE shAeh



Y iR A e iy %

# (silver) 2] 749 n? ¢ 3T AJEo] At 48
off wlal ef-$ Hom R ojg FAsle] 2849} 7ol
SEfL REgE 2ol-g A B ¢ glvh

net ol el 2 F - ghd bR, gtk ol B
7V HEE Mol H{sch ofS thobx kst
2 seEete A4S ¢ ¢ ek

H244, Si, Ge, GaAsF2°| dtxa Eddl o
ANAE n:? 2 AT Ade] ol 2 okt gE A

D2, old dkmal FH wkR Sl de B A7) 77t

W WS SETT R kol A R
YL THE B2 Ak Slolch WA wa
g Aol gk’

AAIR Ae|Z #els]s} Felol= Febs flovl 7
7 ot Fug
ond

3 #(Ag) & AT FAAFL, 2 Holl
1 BB 4

sols) slell ol

ol % 4%

AL T3 @Btk *Eﬂﬁr (Aol

S RHENERE

Photo 3. Metal clad waveguide (epoxy on Al layer,

which is evaporated on Si wafer).
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Photo 4 . Metal clad waveguide (epoxy on silver la-
yer, which is evaporated on slide glass)
The prism on the left is the coupling pri-
sm, and the one on the right is the de-

coupling prism.
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Fig.6. Thin film prism(P. K. Tien 1974).
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Fig.7. Thin film prism with two layered structure
of K. P. R.and polyurethethane on oxidized

Si wafer.
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dized Si wafer.
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