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Abstract: One-dimensional (1D) photonic crystals (PCs) were prepared by TeOu(2<x<3)/Si0; with the
difference refractive index, and fabricated by sputtering technique from a TeQ: and SiO: target. The
TeO«(2<x<3) layers were fabricated by using the sputtering gas ratio (Ar:0:=40:10). A 10-pair TeO.(2
<x<3)/Si02 1D PCs were fabricated with the structure parameters of filling factor=0.5185, and period=410
nm. The properties of 1D PCs with and without a defect layer were evaluated by UV-VIS-NIR. A
normal mode 1D PC have a photonic band gap (PBG) in the near infrared (NIR) region from 1.203 to
1421 nm. In the case of 1D PC containing a defect layer, a defect level appears at 1,291 nm. The
measured transmittance (T) spectra are nearly corresponding to calculated results. After He-Cd laser

exposure, the defect level is shifted from 1,291 nm to 1,304 nm,
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A7 o] ol AFES o] &8l T &
g3l A7 A&ET Qon], 33t HofoA=
ol Z5S Ao 5 U AFH F=9 FAAA
(photonic crystals, PCs)ell gk ¢l-7} &ukalA o)
FolA i A} [1,2].
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EFE ol& ol &dlo MAE FAAHL A=A
=94 (electronic band gap)¥} FAFs 2zl 52
g tigellA Fe] HIEHZA g #z W=7
(photonic band gap, PBG)S &4 ghc) [34].
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AR vp@7A R 120 FAAZ L U= ol =
24 AR A zo] 7hsity. £ 1244 A
ARL 229, 339 FAAA| v|s A Ze] §olst
o] ~Z2)E (splitter), & HUE (filter), #o] A2} 2
2 tgs §8 A7 o] FejA sl [8-10]

B oAdforE ME g FHEE 7HAE TeOy
(2<x<3)¢ SiO:= A F 10-% (10-pair)e] F&4w
S (normal mode)?} ZAFEFo] ey Agn:e=
(defect mode)e] 12+ FAAAES A|#=8te] TMM
(transfer matrix method)& &&3 A& o]}
UV-VIS-NIR visible near-infrared
spectrophotometer, Varian, Cary 500, US.A) F4&
Edle] Fi= AxE vu n#@s [11]. =37
Agnez AR 1349 FAAA disly FxezF
T =y wistE gAstA

(ultraviolet

2, Y ud
211X ZXEY 23 MY

B Ao AHEd 129 BA44 F+ZEAE RF &
HElg 7)He 83 TeO, (2<x<3)¢ SiO: uht
22 FASH TeO (2<x<3)9 SiO, uhete]
g ~Hed 2742 E 1] YR

oM 129 BAAAH FERAE AFE7] $15Hd,
TeOQ, (2<x<3)% Si0, HutEo]| ofdt Ao ~H
Ha 242 gt TeOs (2<x<3)¢t SiO, 4
op A2 A AFEHEL 77 5 99.99%<% AN
& Te0:2} SiO: e} S 88319 p-type Si (100) 71
w9lel Autsigct ALEEHZ A 7% B &
98 A A7 §8te] ofME (acetone), EE]EFE R
gl (trichloroethylene), ©]A< =838 (iso-propyl
alcohol), &o]&38H4 (DI water) A2 2343 7]
ol A1 108 7+ AAstgct. #L§ 9t A FE f8)
719e ZHoA AN Austrl. £, 2HHEY
B gule] 4tz @ B oF %S HAgs)
7] 9l&8be] 155 ot <lv] 2= E & (pre-sputtering)
& AAEg.

Si0, Btehe ol2ZF(Ar) 7}28 & FUA RF v}
adEE A€y 7ger ARsdct. AW
TeOy ¥ete 2HE g 7h2=zAgule] mat &% -
#84 EAo] tiE didte] AupgEt} [12]. TeOx Ht
e AWy 7pAazAdud g APE T3 2

Table 1. RF sputtering parameters.

Thin film Sputtering parameters Conditions
Target TeO:
Ar @ O gas ratio (scem) 40:10
(21‘(;0(“3) Power (W) 50
Working pressure (Torr) 10
Substrate temperature (T) RT
Target Si0
Ar @ O» gas ratio (sccm) 40:0
5102 Power (W) 150
Working pressure (Torr) 10
Substrate temperature (T) RT

<x<3 ¥YE Zt 2¥9HY 49 =1& 83
o}, TeOx (2<x<3) ¥ete 29EHY 712 F FHFE
50 sceml®E AT Abejol A AT E Y 7z Ad
2 Ar: O = 40:10 ¥ &2 APgFozH A& F sl
At Azd wurge] AN FAE diFd HARe
XPS (X-ray photoelectron spectroscopy, SSK, Multilab
2000 system, U.S.A.), Ellipsometer (Ellipsometer,
Jobin Yvon Sas, Uvisel/M200VISMGMS, France)
£4g F319 w3

TeOy (2<x<3) ¥t ot ZA3tel = et 313}
ZAulE XPS o 9a] #AErt TeOy (2<x<3)
ututo] XPS ZAxE 29 1o veERdth Ardt 0:9
29 e g 7t2zAv 7}t 4011022 AurEl TeO vhet
o] Ao AE FQE7] A O 1s [2¥ 1a)]
9} Te 3dse [29 1(b)]e] W3t ¥a2E #8313
t}, 7]Ee] Ba® XPS ¥4 AxE AmEW Te
3ds0+= TeOy (1<x<2) ¥he} [13]ol A djgf 573 eVe
576 eVelAl 2719 #=a7h FAH AL, TeOy (2<x
<3) vtuH12]e e 576 eVl A g W=7t #AE
t}, 573 eVel &8s H A Te-Te A{ el 23
RoliL, 576 eVoll tgdte ¥ A= Te-O Aol ¢
F Aol B AFE T FAHE TeOx 2
576.7 eVolA Te 3dsz ¥ 27} EAsSa, Te-O 2
gub 248 & F AU wEbA ol Aol A
et TeOy ¥HHS 2<x<3 WSS A= AL &
T don, XPS A& Tt #&ld O 1s% Te
3dsy ¥z WA o R AAbE TeOy ¥rehe] 3hshzAdu|
= 233 @ 7HA
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Fig. 1. XPS spectra of (a) O ls, and (b) Te 3ds» for
TeO, (2<x<3) thin film.
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Fig. 2. (a) Refraction index, and (b) extinction coefficient
of TeO, (2<x<3), and Si0: thin films.
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gk F=7 v (dw/d)9 2% (filling factor)& no.
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Fig. 3. Schematic diagrams of <3)/5i0: 1D
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Fig. 4. SEM images of 1D PCs (a) normal mode, and

(b) defect mode fabricated by TeOy (2<x<3), and SiO»,
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Fig. 5. The (a) measured and (b) calculated

transmittance spectra of TeO, (2<x<3)/Si0; 1D PCs
normal mode.
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Fig. 6. The (a) measured and (b) calculated

transmittance spectra of TeQ, (2<x<3)/Si0. 1D PCs
defect mode.
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Fig. 7. The transmittance spectra of TeO, (2<x

<3)/Si0» 1D PCs defect mode hefore, and after laser
exposure.
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