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Abstract: We have investigated the optical properties of plamonic waveguide with tapered structure hased

on InP material for photonic integrated circuit(PIC). The proposed plasmonic waveguide is covered with

the Ag thin film to generate the plasmonic wave on metallic interface. The optical characteristics of

plasmonic waveguide were calculated using the three-dimensional f{inite-difference time-domain method.
The plasmonic waveguide was [abricated with the lengths of 2 to 10 pm and the widths of 400 to 700

nm, respectively. The plasmonic mode and optical loss were measured. The optimum plasmonic length is

10 pm and widths are 600 and 700 nm in the fubricated waveguide. This plasmonic waveguide can be

directly integrated with other conventional optical devices and can be essential building blocks of PIC.
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Fig. 1. Plasmonic waveguide.

e 728 A% HadE gRany 25
FRelH Eehz=E sl YA @ Ex £4
51_ TxA el HA sy 48 oo} g, &) &

dae] Ao Ae] Wl FelzE s g3
$13l4 FDTD w2 o] galA #Aatsiglich, 4w

AL AR wd SelzEale) Se)= §®
WAz shE 1950 Y S wEE ) (8], Woj
it B EehmEsie] of7) @abe i wubale)
els ARRSke] 19684 Otto2} Kretschmann, Raether
of o]a] A=Ak [9,10]. kA oz 4 fo] 25
AAEL ~10% em™ 459 NEE A= A
A EepxvtR dddd [11). [Az7)3 gudae w
Aol ofefgk Az} Eehzulo] o)io] a7z} 2
gote] o] HEsh= AL Wty fHASs 2
2t ei(>0), ealerti-en)Ql FAA F40] Hahab 7
ol A= TN TM Mg #AA7|m zbzie] A
& Maxwell "4 42 F3) g3} 2o & 4= giu}

o O
3E T



158 J. KIEEME, Vol. 27, No. 3, pp. 156-161, March 2014: D. G. Kim et al.
;- l ,ra_l e Ag : 50 nm Ag : 200 nm
E=—F——|—2—Aayz2t) (1)
P A (wapzt) " 02 Ay ! ! i
3 | . e'.i-;"_!” —
—F=- ———t | -—J{.'I‘.:;,:,f)?, (2)
at = e lwynzt) ar ’
5 — 1 ;J}f_r al
—H=—|—7——], (3)
it My 02 ar
(_”f.;\y,r.:,f}“:,If-J(_ % ), (4)

QlukA|Ql vpol 2@ she] ajAjo] obud W FihzE
FHe My fANE 25l fAse Hgol
Za8 eAbge] Hrh AW 19664 K. S. Yeeol

o

] &l *-IIOHM A FDTD &g F2 [12] |

. G] _” /] A

o AHad=d HEslrA gorw [13], 249 B¢
%HR? Hﬂnﬂ ﬂﬁ4ﬂ71ﬂﬂﬂifﬁ$ﬂ1ﬂﬁ

v 7l Wz daskA] gk olEd 54 &9
A4S FDTDo| #A43t7] $l&l4] Drude modeli: ©]

L]

231¢] #2489t [14]. Drude model® FH &S Tt
Al EAIEHA ElE A (5)9F el ¥ U

: w, ®, Y,
gw)=§, ————=&, ——5+I— =
wl(@+iy,) w @ . (D)

o] 7] M u:f_-'.j Xl =zup)l Fafk4
folt}, o] & A E3le] Maxwell H44 F

Jol gk 42 thA] Gelshd,

OI al, nfll-":- M Af f} -)‘"

AFdE

a- - 0 .
pry Ity = ey, E, (6)

2
F F

oty SabR g A

o} #o] ©rh 1Y 2%

Qe wmatse] AME ol HolWE FaM Fa=
RS [ = clodof] QlAalm|o] Lotz ulE PAls

= AsE FDTD Wos Axg 2e)xoltt, 72

of AgE w7 WeE xRy E32E InP 7
go] Buste Fxsh AAE Fxelw AA FEZ
Age 300103, Sel=uy 98 G4 dE F
4 11.67i°]t}. ol uj

H!- I'll- 'Q] ?T J-q '-},‘_ _‘CJ-_ Em=— I 1[;5}
1

20 BAO o (Ag)oli, T/l 50, 200 nme]H,
oAbl Wl BEMolA AMEHE 1550 nme] HE=
A= dloleta 7Hd ik oW Eepxny kR

Ag :50 nm

mode of
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Fig. 3. Output power of plasmonic waveguide.
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Fig. 4. Epi-structure of plasmonic waveguide.
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Fig. 5. Fabrication process of plasmonic waveguide.
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IFig. 7. Optical mode of fabricated plasmonic waveguide.
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