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ABSTRACT

Polycrystalline TiO, thin films were deposited on Si and Al;Oy substrates by CVD method. Ethyl titanate,
Ti(QC,Hs)s, was used as a source material for Ti and O, and Ar was used for carrier gas. In the surface
chemical reaction controlled deposition condition, the apparent activation energy of 6.74 Kcal/mole was
obtained, and the atomic adsorption on substrate surface was proved to be governed by Rideal-Elley mechanism.
In the mass transfer controlled deposition condition, the deposition rate was in a good agreement with the result
which was calculated by the simple boundary layer theory. It was also observed that Ti0Q, thin films show
different surface morphology according to the different deposition mechanism. which was fixed by deposition

conditions. This phenomenon could be well explained by the surface perturbation theory.
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Fig.1. Schematic diagram of APCVD system built in house for growing TiO; thin films
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partial pressure. The total flow rate of Ar gas
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Fig 3. Deposition rate as a function of reactant gas
partial pressure at deposition temperatures of
260°C and 3007 . (total Ar gas flow rate ; 755
SCCM) .
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Fig .6. SEM micrograph of overview of rough surface
film deposited on 5i0./Si substrate, (Depositio-
n condition © 440°C, 0.096 Torr, 755 SCCM, 20
min.)

Fig.7. (2) SEM microgragh of cross section of rough
surface film deposited on rough ALO,
substrate. (Deposition condition . 440°C,
0.096 Torr, 755 SCCM, 10min.)
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Fig.7. (0) SEM microgragh of cross section of rough
surface film deposited on rough ALD,
substrate, (Deposition condition ; 440,
0.096 Torr, 755SCCM, 20min,)
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Fig.7. (©) SEM micrograph of cross section of rough
surface film deposited on rough ALO:
substrate, (Deposition condition * 4407,
0.086 Torr, 755SCCM, 30min.)
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Fig.12. (2 Surface morphology of as-grown film on
ALQ, substrate under mass transfer
controlled condition.

Fig.12. (o) Surface morphology of fiim deposited on

Al,O, substrate after heat treatment,
(Heat treatmeni condition :11007C, 24
hours, in air)

3 Fig.12(a)3} Fig.12(b) & vlmsleiin] B2y



Fig.13. Surface morphology of film deposited on Al,
Oy substrate after heat treatment. (Heat
treatment. condition . 1100°C, 48 hours, in air)

dAdddAle] a3 dAejo] 9@ ke WAL o
T s o 4 oqln st mRinb Ao el g
FHZE 4L LA dAeg 43} Fig.8 3 Fig.13
ol RedRz gzl Fipg.8L AAzA9 A5y wind o
Ex] SEM ARl o=, Fig.13-¢ 9xi2] o] 59 SEM #al
olrf, o7l Mg dAe]A]zle] 4847keE Ayl

Babn 22 S Wabt B g4us 2 B
457 gach. Beld ZHEE $2AD A ool
a Ao vlle] AR ez dlusl =g .

1.
i 0& T M‘q'-

x;l

iz m“

stol ek A

4. 2 E

Cold wall, horizontal tubular type 2| 43F CVD =
o] 3l ol EelelEld[c]|EE Febd SR E 5
Ti0,4H e+ Silicon 7]%:9] 9} Alumina lfLH o F4
ot F3 7T e Slehe] F2
7}¢ Fibg HEA AR A ﬁ’—‘} A3
dof 4] delut Zaidkg ) 3011
6.74 Kcal/mole ¢jglz}, &
.3 Torr o] 4o] 42 wld= "‘a'ﬁ%-‘i 'ﬂ-ﬂ
o oReldd S Bad £ gyon, o oFke u
alod o of] 4] l»]EM*" AT Aol 2}

=

=
=

oo i

74
e
ot

D}_. .

I

2

v 2=

ch
i )
rJ,rL

.
by
tr
rlr
e

o,

f ax 1L o sz
ol 4
i

o

e
o
=N
oL
i
Faid
2
R
o,
-

TrJ—rf’] 755 SCCM o] 32 welA

(548)

12 o

A =

4] gdeid
A9 eta ook
SERERE ST PR EE
& 2 Ad7lE ZaAel Z7e)
g Al ool A @il 432 Faie 4
23 278 27ko) 2
<+ V.D.Brekel ¢ surface
/L 3] O}\‘;]r 7—7.11:‘(1-

EESE

o,
=

ol e

T,

R

I
el |

(402 Fgse] 2 Yol
& volx o). o ZAE
perturbation o]Ro g A Hduglo]z]
FzAHg FAAdE =

Ly

oLy,
W

=

P
=2 [+

o]
|

EFL L w%d} Azche o3z Az
o ol22e FAA4% Aedgel e i
Mg A FedelMe] Faiuct drjHer

<
2
"a‘i?l- »n}% A0 % 4

T ol o]

AR A

[HAtel 2]

7TdE

i

AeAg 5472 AFuI%h 88 1%
am 7] Aglol slehe] #siglon oo

REFERENCES

1. T.Takeuchi, Proc. of the 2nd Inter, Meeting on
Chemical Sensors, BORDEAUX, (198) PL-6 pp
69, 77

2. W.Kem and V.5, Ban “Thin Film Processes™

(eds. Vosen and Kern) Chap 3-2, Academic
Press, (1978)
3. A.S.Groove, “Physics and Technology of

Semiconductor Devices” John Willey
4. J.M.Blocher, Jr, “Chemical Vapor Deposition” in
“Deposition Technologies for Films and Coatings-
," eds. Bunshah et.al. Noyes Publications, (1982}
5. M.E. Jones and D.W. Shaw,
in “Treatise on Solid State Chemistry
{ed. N.B.Hannay),

“Growth from
Vapor”
Vol.5, Change of State”

ool
Bt

5] )



10.

11.

12.

13.

. D.C.Bradley,

sabpapol ols) A% TiOMers) 24717sh 205 el vl Ak Faads) %

Plenum Press, (1982)

. C.Cobianu and Pavelescu, J. Electroch. Soc.

130, 9, (1988)

. Chap.l of Ref.3
. M.Yokozawa, H. Iwasa, I. Teramoto, Japan J.

Appl. Phys T (96) {1968)

“Metal Alkoxides,” Academic
Press, (1978)

R.M.Levin, K.E. Lutterodt, J.Vac. Sci. Tech.,
B.1.1 {1%83)

G.W _Rice, ]. Ame. Cer. Soc. 70, 5 c117
~c120 (1987)

W.Jost, “Diffusion in Solids, Liquids, Gases,”
Academic Press, (1960)

C.0.Bennet and J.E.Myers, “Momentum, Heat

and Mass Transfer, "
(1974)

Appendix, Mcgraw Hill

A7 Al45 (1889)

(349

14.

15.

16.

17.

18.

13,
20,

F.C.Everstein, [. Flectrochem. Soc. 117, (7),
925-931 (1970}
F. Wilkinson,

“Chemical Kinetics and Reaction Mechanisms”,
Van Nostand Reinhold Company, (1936)

R. Takahashi, and Y.Koga, J. Electrochem.
Soc. 119 (10) 1406 (1972)

M. Levin and A.C.Adams, J.Elctrochem. Soc.
129 (588) (1982)

C.Adams and C.D.Capio, /bid, 126, 1043 (1979}
K.J].Sladek., #id, 118 4 654 (1971)

Van den Brekel, “Growth and Morphology in CVD
in the “Proceedings of the §th
International Conference on CVD™ {1081) 116

“Heterogencous Reactions”, in

Process”



