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FDTD ANALYSIS OF A SLIT-TYPE BAND-PASS FILTER USING THREE-DIMENSIONAL PLASMOIC
WAVEGUIDES
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A slit-type band-pass filter (BPF) consisting of three-dimensional (3D) plasmonic wave-

guides is analyzed using the finite-difference time-domain method. We first investigate

the transmission spectra of the 3D slit-type BPF. To enhance the peak transmissivity,

we insert dielectric materials into the slit section. In addition, a waveguide with a metal

thickness of 0.2 pym is chosen to reduce the undesirable transmission in the longer wave-

length region. It is found that a narrower bandwidth is obtained as a metal thickness is

increased.
Key Words :
domain (FDTD) method, Band-pass filter.

1. FANEZ

BE L FBEEROEFICFIE I N ERE 7T XE YV
RIV I VRFMALET I ZAE= Y 7T ARG
ENTWS [1]-[10]. Xk [7] TiEX, AV PRIV R
NRA74)VR (BPF) BREIEnT0ad. LaL, K
X2 RITHED AL > TED, 3IRTHIEIZ LS
FRME IR S M2 > TWAR W, 2 ReiEE TRET S
72T NA A% X vy TIEREDEAE R/ 87 3 k5t
W& TS 2 2, 2IRTET NA ATHRLNZRE%
BB TERWI PN TH S [11],[12].

AFETIE, 3T I RAE= Y 7 X vy TR,
5756 Ay I BPF % FDTD %% FI\WCi#dT U,
BRI & B 5 [13]-[15]. 2 IRoTkEE & HhR 3K
JTEHEE TIRER Y — 27 X 0 REEMICARE & B E
U, BNy RAZRHERR S NN & 2 FRRET
5. FZTET, BAr—2oHhE ERIEED
AV MBRIZEERERAT S, 612, REEMO
REEEZ KBS T2 7-08EEEZE RPN RS
ABEIS & RIS T 5.

2. K

X 1 f@frs 2 A0 v N BPF 2753, AHIIES
DX vy TiE%E w = 0.05 pm, AV v MNEg%E W, =
0.05 pm, ¥¥v TH»n5 A0y MEE TOLEIE%
Wy =002 ym &35, ¥Fvv Ffzii7RBEOR
SWEL,=005um&l, L, & L, Dz AAIOHL

Surface plasmon polariton, Plasmonic gap waveguides, Finite-difference time-
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fMEZHZS. AV Y bR%Z L, =03 yum, XYY b
MO HE%E ng = 1.0 ITEATWDS [16]. 4B, 3K
T T REZY 7 F vy TEPEEO MK HE T H
5B h = 0.05 um[4] Z¥IHIREE L 5. REICIX
Ag AL, Drude €5V [3] £ LT S. fiRiricik
B I ARANI B AOA B 3D < JHIBUAFRL FDTD 7%
[17),18] 2T 5. ¥ vy TEWREKIZIX B, % S
ETREAREEE— RE+z AR AST 5.

B 2127V AP I & BB A RS, Higo
728, h ZHERKEARE U7z 2 RoCHEE OFE R % PR
T 5. 2 RTHEE CIE AR EERES R T E 5. i
Ji, 3HEE TIRER Y — 2 & RIEMIC A E 2%
WOBELTE Y, RIEFARNY RAZRERE SR,
TNEF vy TEPGKAFAET D AERRIZ L > TED
BT DY, i DB ANEREA T 5720 TH S
(2 RTTHEE TITFEAS S E UAw). Ny KSR %
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3 JEHTHR ng & 2L T B 7RO E R

WHHISAL 9 5 72 DI 13 e D B~ D FAS & & 1]
Tk, 72720, BEiEEOMEIC LD EEY -2
DIKTWE&INE, £ZTx9, Ear—oomh
 ERIELDICA) y MRIZEEREZFEAL, &
rikn, 2@E<T5. HM3I1Tng =260 & L7ZEOFE#H
itk rmd. Eirkn, 2&@<T5L, Y-k
AT sd. BARMIZIE, ng = 1.00 TIXK
11 miZBVWTEBRIZ 51N TH BH, ng = 2.60
IR E 2.0 pm TEERIE 8I%IZ EFHT L. Zhid

2V MDOJEFRPELS KRB Z tf;‘n@&%ba&bxﬂ
RPERL 720, BHEPEAD T 5720 TH 5 [12]-[16].
ZIZT, MBS OEMEESE S ST 57088
fih Z2EL U, Fvy TEIEEKCH UADIR % @4
5. M4 ZESL 2@ ERE2RT. SEKEZET
LrEBY—27 L) REERMOEGRDIKKT S5 &
Whhsb., BRRIZIE, h=0.05 um A5 0.2 um 12:%E
&, E—27HEENS 30N RIREM TEMEERIL 48%
5 15%ICKET 5. R LT, &BEFEZELTLZ
& TR T & B 14550 DB B~ O A A M X
N, NV RAZEEMEAWEE NS [13]-[15).

3. &

BIRTLT T AE=Y 7 X vy TEPDP 572 B A v
k% BPF % FDTD % F\W TR L, &Rk % 3
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