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Abstracts — There was a great difference in the formation kinetics of TiO, and Bi,0O5 on silicon, but the growth
of bismuth titanate (BIT) thin film was mainly limited by the formation of TiO,. As a result, the BIT film was
easy to be lack of bismuth. The pulse injection metalorganic chemical vapor deposition (MOCVD) process was
introduced in order to overcome this problem by recovering the insufficient bismuth content in the film. By this
pulse injection method, bismuth content was increased and also the uniform in-depth composition of the film
was attained with a abrupt BisTi;O,/Si interface. In addition, the crystallinity of BisTisO, thin film prepared by
pulse injection process was greatly improved and the leakage current density was lowered by 1/2~1/3 of mag-
nitude. Clockwise hysteresis of C-V was observed and the ferroelectric switching was confirmed for BisTizO,
film deposited by pulse injection method.
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H 1. Deposition conditions for TiO,, Bi,(;, and BIT thin
films on silicon substrate

Deposition pressure 5 Torr
Deposition temperature 400-640°C
0O, flow 400 sccm
Dilute Ar flow 240 scem
Ti(OC;H;)4 Temperature 33°C
Pressure 100 Torr
Carrier Ar flow 60 sccm
Bi(CsHs)s Temperature 125°C
Carrier Ar flow 100 sccm
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% 1. The schematic gas flow of a pulse injection method
with periodical repetition of supply and vent of TIP precursor.
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8! 2. Variation of growth rates of both TiO, and Bi,0;
deposited on silicon as a function of temperature.
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238 3. Variation of growth rate of BIT thin films deposited
on silicon as a function of temperature.
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T38| 4. Dependence of bismuth and titanium contents in BIT
films on deposition temperature.
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2] 5. XRD patterns of BIT thin films deposited by contin-
uous injection method at (a) 620°C, and (b) 600°C. Pyro-
chlore Bi,Ti,O; peaks are marked by asterisk (*).
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12| 6. XRD patterns of BIT thin films deposited by pulse
injection method at (a) 620°C, (b) 600°C, (c) 580°C, and (d)
550°C. The supply and the vent time of TIP were both 60 sec-
onds. Pyrochlore Bi,Ti,O; peaks are marked by asterisk (¥).
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18! 7. Comparison of bismuth and titanium contents in BIT
films between the pulse and the continuous injection methods.
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12| 8. AES in-depth profile of BIT thin film deposited (a)
by a continuous injection method at 600°C and (b} by a pulse
injection method at 620°C on silicon.
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%} 9. Comparison of leakage current densities of BIT thin
films measured at applied bias of 2.5 V between the pulse
and the continuous injection methods.
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