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= E Zdzn 38 FAYoF (100) p-type Si wafer9]ol Y,Os-stabilized ZrQ, vtutg 2 2}hs}
gdrr. whe 7| A E+  zirconium-triflouracethylacetonate [Zr(tfacac),], tri(2.2.6.6-tetramethyl-3, 5~
heptanate) yttrium[Y(DPM).]l3} oxygen gas& A}R3gt}l. X-ray diffraction(XRD)3} fourier
transform infrared spectroscopy(FTIR)Z 3} 2% ¥ cubic phase® A3 E YSZ ZFade ot
Particle induced x-ray emission(PIXE)€ %3l Y(DPM); bubbling temperature”} 160°C, 165°C, 170
Tdw Y0, %ekol 12.1mol%, 20.4mol%, 31.6mol% S & 4 AUk C-VEAHNA Y(DPM),
bubbling temperature”} Z7}3to] wa}l flat band voltage’} W21 &9 Waoz o|lFadt).

Abstract Yttria-stabilized zirconia(YSZ) films were prepared onto p-type (100) silicon wafer by a
plasma-enhanced metallorganic chemical vapor deposition(PE MO CVD) processing involving the appli-
cation of vapor mixture of tri(2.2.6.6-tetramethyl-3, 5-heptanate) yttrium[Y(DPM),], zirconium-
triflouracethyla cetonate(Zr(tfacac), and oxygen gas. The x-ray diffraction(XRD) and fourier
transform infrared spectra(FTIR) results showed that the deposited YSZ films had a single cubic phase.
Y:0; content of YSZ film was analyzed by PIXE(particle induced x-ray emission). The experimental
results by PIXE revealed that 12.1mol%, 20.4mol% and 31.6mol% Y.0; could be obtained as the Y
(DPM); bubbling temperature varied at 160°C, 165°C and 170°C respectively. The increase of Y(DPM);

bubbling temperature caused shifting flat band voltage to have a negative value.
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Fig. 1. Schematic diagram of PE MO CVD appara-

tus.
1. air-operated bellows valve, 2. mass flow
controller, 3. zirconium source bubbler, 4.
ytirium source bubbler, 5. oil bath, 6.
compound gauge, 7. bellows valve, 8. cham-
ber, 9. matching network, 10. rf generator, 11.
vacuum system, 12. butterfly valve
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Table 1. Deposition condition of YSZ films by PE
MO CVD

Deposition parameter Range
Deposition temperature 310-400C
RF power 40-90W
System pressure 600mtorr
Zr(ifacac), bubbling temperature 1307
Ar carrier gas flow rate of Zr(tfacac) 40scem
Y (DPM); bubbling temperature 160-170C
Ar carrier gas flow rate of Y{DPM); 40scem
0, gas flow rate 60scem
Total gas flow rate 170scem
Distance between electrodes 3em
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Fig. 2. XRD pattern of YSZ film deposited at 400°C
(rf power ; 90W, Y(DPM); bubbling temperature
;1607C)
Table 2. Texture Coefficients of YSZ Film
Deposited at 400°C

Texture coefficients(T.C.)

(hkl) Ier I T.C.
(111) 48 100 0.66
(200) 209 25 2.62
(220) 38 55 0.29
(311) 28 40 0.16
(400) 28 60 | 170
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Fig. 3. X-ray diffraction pattern of the (400)
region of YSZ film obtained at Y(DPM); bubbling
temperature 160°C (deposition temperature ; 400
)
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Fig. 4. FTIR spectra of YSZ fiim and Si substrate.

(deposition temperature : 400°C, rf power : 90W)
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Fig. 5. Dependence of deposition rate and refractive
index of YSZ film on deposition temperature(rf
power:.90W, O, gas flow rate:60sccm)
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Fig. 6. X-ray diffraction patterns of YSZ films
deposited at rf power 90W for various deposition
(a) 400C, (b) 3707C, (¢) 3407C,
cubic phase, t . tetragonal phase, m

temperatures.
(d) 310C(c:

. monoclinic phase)

-

REFRATIVE INDEX n

SARYE Eog we % &)

513

T3t cubic phase, monoclinic bhaseg}

' AHE welFn
Vs MHA F3E
olg w7t F7Fe Bk ojyye}
g2tol guts] gl opep
Age YA FHA )
5 o] (100) WrakAl A Ao] s
cubic phase® <& 3t¥ zirconia
= AL <t e 011;}12) Tk &
T2 AdsteE FAFo FA
ﬂ% ae wdEe St 4
A dael & BeEg(rd ).
rf powere] o ?gk

7ol A rf powere] #7}

k88 Ho

tetragonal phaseZ} & 3%}%
01 ;{] } _‘.;(1-,9_\: 7}

1

{

o o ©
ot o m{m
o

74
‘o
o rE;
7,

g2 o
k)

oX oY oy

£ N

rr m} o o o

i&‘\_{ 03: —|—‘ =
i

% lo

Lo
R

o

S5
o]

e

1

of
o
4] rr

[o2

S v xA
o Table 13 #Zow gk
400°C, Y(DPM); bubbling temperature®&
160C® 1Astg k. RF power7t Z 7)o
= R excitationolb} ionization,
dissociationt§- Fo] F7}8o]
@dstd delel Golut Oi]‘fiz]/} wold F
2 Exeol FUF adet e F 71A gl
o gte] FF Hrrl gASHA HE a9E @
=g,

1) RF power7} Z7}8}¥ sheathz 7] & A
717y Zvbete] 719 o] &S o] 29

N

Ty, oy
OIN oo
2 2

Hu ool ry
Lt
m

J_

He-gEe

I

120

——O-— DEPOSITION RATE (A/min)
———— REFRACTIVE INDEX n

1Mo

100

DEPOSITION RATE (A/min)
REFRACTIVE INDEX n

90

80 T T T T 1.6
0 20 40 60 80 100

RF POWER(W)
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refractive index of YSZ film on various rf powers

at deposition temperature of 400C
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Fig. 8. X-ray diffraction patterns of YSZ films
deposited at deposition temperature 400°C for
rf powers. (a) 90W, (b) 70W (c) 40W, (d)
20W(c
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