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Table 1. Sputtering condition,

4,0” TazO;, disk
¢ 5%107 torr
1.5~2.0%107 torr

Target

Base Pressure(torr)

Total Gas Pressure(torr)

Anode—Cathode Spacing 10 cm
Sputtering Gas Ar(99.999 %)
Reactive Gas Oz
Rotating Speed of Substrate 50 rpm
Substrate Temperature room temp,

Substrate Si(100), Glass, Als05(0001)

Table 2. Deposition condition of samples,

. Deposited Time
Substrates RF Power (W) O: Ratio (%)

(min)
80 0 30, 60
Si(100), 100 0 30, 60
0 27, 30, 60
Glass,
5 220
Aly05(0001) 120 10 290
15 220
2. 53 ¥ 24
Aze ARe B 330 olsE =

(spectroscopic ellipsometer, Jobin—Yvon UVISEL)+=
et ¥ 2 7] (photoelastic modulator)E ©0]-&8k] A&
o QAR o) PR 50 kiae] Fuiz WA
7l PFaREAol, FYoRE= Eo] T5WoliL 1t
% G40l 260~1700 nmQ) A= oFLTE AMEIIGH. F
2322 2= 24727} 460 mmo]al 1200 grooves/mm
AAE 7= 2337)(Jobin—Yvon, HR 460)& AR5t}
Aze] B i3t YA glass, Al03(0001) 7]%ko]
Adte dhak2 65 °=2, Si(100) 7)gol| AZHE whake 70°
& siglen AHERS] SHHNE 1.0~4.0eV(310~
1239 nm)o]] 2A Z =t

& Aol A= Tauc—Lorentz(TL) #ARAAA}E o] 85}
o] 1,0~4.0eVol| H-§8k= Tax0s BHHS] FaHids=, &
FA, void R EAHAAA O] HpES AAs 3 e
Z1#o 2 AMH Si, glass, Aly0s9] F8AN+= Jobin—
YvonAtoll A AlEE & ARSI Alrol E4RFL
ERAR B/ s PR St BAESE
A, Tas0s2} void vl T12al BARRA A 9] HPES
AAeE AL, Bruggerman®] EMA TAM]E o]
Skl Tas0; Here] Wb AHelect [9,10],

E gto] AMH TL BARFA AS- Forouhi—Bloomer

¢

% o

134

BatA Al 4 Zdlo|n Lorentz EHd Tauc?
joint density of state2] 71'@S &<l Zdo|t} TL &
AR A2 v g o] Bao) go] SEE glom,
S et o] 2@E

€= € + i62 (1)

elzem-i-%-P-/Ew-g—;e_Z(—Ei)d-é 2

_ _AEC(E-E)* 1

““p-micrE ®

6=0 ¥297) 4)

o714 B 1A Aol o X|(peak transition energy),

= AE5AES] 93 (broadening)& UetlH, £ = 35t
Z W= Z(optical band—gap), Al Foj&go] H|H M=
golh, Edt e = T AeFolA Y H34450l, #4
$h9] At Kramers—Kronig ¥A | o3f #33H
o] S48 olgstol T 4 ok 0-12]

Az AR FIEE UV-Vis 233 =H|(Scinco,
S—3100)2 AR83te], 300~1000 nme] A Ho HA
25T, AU 072 TS,

II, Zat A =2

AZHE Tax0s Hrore] ERApo] tieh AT
Tauc—Lorentz FAFRAA-S o] 838190ch, thFeh 71K(S,
glass, Al;Os)°] 80, 100, 120 W2] RF T2 308, 60&
5<t A3 Tas0s vHate] £ ATE Table 37} Fig, 19]
LR Tt Table 33} Fig, 19] ZAxfollA & 4= Qo] &
£ 7]l RF 3H19] 7ol W2 4% FAle AF 2]
A ¥kt RF 7HY] 100 WojlA| 604 &<t Si(100) 7]
A7kE ahate] B4 1799 nmE RAME|S] ThE (i
]3| oF 23 nm J& AA| UEPgTh 1 o] f= Ta:0:9] 2
737-Z(orthorhombic) 7} Si 7|#<] ARLR(UHHA) <
71 gARstol uheke) 7] o) the 7]wo] uls) K
FEH o2 BAY7] g oz ZHE [5]. 473 A
Z7tol w2 uhake] 43 S RF 99 100 WE A <fst

Journal of the Korean Vacuum Society 18(2), 2009



S

A
mQ

Table 3, Analysis results of Ta,0Os films deposited on
Si, glass, AlO3 substrate according o various
RF power,

Tag0s Surface Layer

RF  Deposited -
Layer Void

Substrates Power  Time Thick Rati Thickness
. lickness Ratio
(W) (min) (nm) @ (nm)
30 30 35.8 50 2.7
60 90,6 50 2.7
. 30 537 50 0.0
Si100) 100 1799 50 7.5
30 1146 50 49
120 : ’
60 229.4 50 7.7
80 30 37.3 70 5.6
60 95.9 30 5.0
30 43.8 40 7.2
Gl 100 : ;
ass 10 60 2044 70 6.4
. 30 126.6 60 4.2
120 80 2271 70 6.5
80 30 441 30 2.5
80 88,7 30 5,6
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Figure 1, Growth thickness ot Ta.0s films deposited on
Si, glass, Al;O3 substrate according to various
RF power,
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Figure 2. n spectra of Ta»0s films deposited at 80 W
RF power according to growth time,
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Figure 3. n spectra of Ta:0s films deposited at 80 W
RF power according to substrates.
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Figure 4, n spectra of Ta,Os films deposited on various
substrates during 60 min according to RF
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Table 4, Analysis results of Ta;Os films deposited at 120 W
RF power according to O partial pressure
ratio,

Tas0s  Surface Layer

Layer  vygid
Thickness Ratio

(nm) (%) (nm)

RF Oy Deposited
Substrates Power Ratio  Time
W) (®  (min)

Thickness

0 27 6.9 50 8.6
, 5 290 798 50 0.1
Si(100) 1200 o 937 30 4.0
5 220 702 50 19.9

0 97 7.0 50 75

5 220 883 40 509

Glass 12045 909 951 60 5.3
5 220 783 50 8.2

27 743 40 79

ALOs 5 220 8.6 30 85
(0001) 10 220 1009 30 78
15 220 754 30 12.8
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Figure 5. n spectra of Ta;Os films deposited at 120 W

RF power according to O, partial pressure
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Figure 6. Comparison of transmittance spectra of Ta;0s
films deposited on glass substrate (80 W, 60 min).
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Ta,0s films deposited on glass substrate(100 W,
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Optical Properties of Sputtered Ta,Os Thin Films
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Ta,O;s thin films were deposited by RF magnetron sputtering method under various RF
power, substrates and oxygen partial pressure. Elliptic constants were measured by using
a phase modulated spectroscopic ellipsometer and analyzed with the Tauc-Lorentz dispersion
formula and best fit method in the range of 310~1239 nm. Also, transmittance spectra of
the films were measured by UV-Vis spectrophotometer in the range of 300~1000 nm. From
these data, thickness of Ta,Os and surface layer were analyzed and changes of magnitude
and shape of dispersion of optical constants according to fabricated conditions were measured.
Also, to evaluate thickness and optical constants data analyzed by Tauc-Lorentz dispersion
formula, the measured and analyzed transmittance spectra were compared. In result of the
comparison, two spectra were in good agreement each other. Accordingly, it indicates that

our ellipsometric analysis is valid.
Keywords : Ta;Os, Spectroscopic ellipsometry, RF magnetron sputtering, Tauc-Lorentz
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