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ABSTRACT

The structural and electrical properties of ttanmm dioxide (TiQ,) thin films deposited on p-type {100) St
and 4° oif {100) S: substartes by metalorgamue chermical vapor deposition (MOCVD) have been studied with
post rapid thermal anneahng Ti0, thin (ilms of anatase phase were grown at 300~500°C usmg titanium
tetra-isopropoxude (TTIP) with the source hath temperature of 40°C and 458°C. After a post rapid thermal
annealing al a temperature of 800°C for 30 sec. rutile phase was ohserved in the condition of the deposition
temperature over 350°C 1 the amhbient air atmosphere and at 500°C m vacuwn. SEM and AFM study show-
ed surface roughness were increased shghtly from 40 A to 55 A afler annealing due to gran growth and
phase transformation. From capacitane-voltage measurement of Al/Ti0/p-S1 structure afler anneabng, we
obtamed ideal capacitance-voltage characleristics of MOS struclure wilh dielectric constant ot 1622 in
case of (100} Siand about 30 in case of 47 off (100} Si hut showed the higher leakage current.
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Table 1. A Deposition Condition for Ti0; Thin Films
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Precursor Variables Condition Variables Condition
) Carrier gas flow rate 60 sccm Substrate temperature 300~-500°C
_ Titanm Bubbler temperature 45°C Working pressure 5 torr
isopropoxide X . L .
TTIP) Bubbler pressure 12 torr Deposition time 10-30 min.
Line temperalure 830°C 0. flow rate 100 scem
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ol 71el|»], P ,=partial pressure of TTIP

P.=reactar pressure

P.=hubbler pressure

P.,=equlibrium vapor pressure of TTIP

(logP,,~9.837-3193.7/T)™
F.=TTIP flow rate
F.=carrier gas flow rate
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Fig. 1. Growth rate of the Ti0, thin films on (100) Si

and dooff (100} Si with the function of total
flow rate at the deposition temperature of 350°C.
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Fig. 2. X-ray diffraction of Ti0, thin films deposited
on (100} Si substrates with mcreasing the de-
position temperature.
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Fig. 3. X-ray diffraction patterns of the Ti(, thun films
on {100) S deposited at a) 350°C, b) 500°C, )
350°C {RTA-treated at 800°C in vacuum), d)
500°C (RTA-treated at 800°C in vacuum), e}
3650°C (RTA-treated at 800°C n the amhient air
atmosphere) and )} 500°C (RTA-treated at 800
°C in the ambient air atmosphere).
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Fig. 4. SEM surface morpho]ogv of Ti0), thin fﬂm on (100)51 substrates grown at a} 350°C, b) 350°C and RTA-
treated i vacuum, ¢) 350°C and RTA-treated wn atmosphere, d) 500°C, e) 500°C and RTA-treated in va-
cuum and f) 500°C and RTA-treated in the ambient air atmosphere.
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Fig. 5. Cross-sectional SEM photographs of the TiQ, thin films deposited at a) 350°C, b) 3530"C and RTA-treated
m vacuum, ¢ 500°C and d) 500°C and RTA-trealed in the ambient air atmasphere.
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Fig. 6. Typical high frequency C-V characteristics of
Ti0, thin films grown on a} 4° off (100) S
and b} {100) Si substrates. {Deposition temp. :
500°C and RTA-treatment : 800°C for 30sec.
in the ambent an,)
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Table 2. C-V Characteristics of Al/Ti0y/Si MOS Capacitor

TiQ; films deposited Conn(0F) VilV) Qp{coul/ecm®) k
At 350°C on (10005 325 0.224 -1.19x10° 16.2
At 500°C on (100)Si 44.5 0.135 -1.25x10° 222
At 350°C on 4" off Si 61.2 0.045 -1.42x10° 30.5
At 500°C on 4° off Si 61.1 0.167 -1.49%10% 30.5

*All samples were annealed by rapid thermal annealing method at 800°C for 30 sec in the ambient ar atmosphere.

*Thickness of films were about 1500~1700 A
" Pys=-0.89 ev™®
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