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ABSTRACT

Ferroelectric Srg;Bi> | Ta,0g thin films with 200 nm thicknesses were deposited on PUTi/SiO,/Si substrate by liquid delivery
MOCVD process. In these experiments, St(TMHD), - pmdeta, Bi(ph); and Ta(O'Pr)s(TMHD) were used as precursors, which were
dissolved in n-butyl acetate and pentamethyldiethylenetriamine. Substrate temperature and reactor pressure of this experiment was
570°C and 5 Torr, respectively. The remanent polarization value (2Pr) of SBT thin film with annealed at 780°C was 7.247 uC/cm

and 8.485 uC/cm™ by applying 3V and 5V, respectively.
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Strontium Hydroxide Octahydrate

Tantalum Ethoxide

I

Dissolved in Distilled Water
50°C

Chelated by HTMHD
60°C,24 h

I

Chelated by HTMHD

Addition of iso-Propanol

Room Temperature, 24 h

50°C,2h 60°C, 24 h
I I
Stirring Stirring

Room Temperature, 24 h

l

Filtered by Distilled Water

Drying in Vacuum
50°C,24 h

I

Drying in Vacuum
50°C,24 h

Dissolved in n-Hexane
Room Temperature

I

Dissolved in n-Hexane and pmdeta
Room Temperature, 2 h

Recrystallization in n-Hexane
-10°C
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Recrystallization in n-Hexane
-10°C

Drying in vacuum
Room temperature, 2 h

Drying in vacuum
Room temperature, 2 h

Ta(O'Pr) (TMHD)

J

Sr(TMHD), pmdeta

F ig. 1. The preparation procedure of starting materials.

A 404 Al 13(2003)



48 Wi -

Table 1. MOCVD Process Conditions Used to Deposit SBT
Thin Films

Deposition Parameter

Range Investigated

Substrate temperature 540-600°C
Total reactor pressure 3-7 Torr
Deposition time 50 min.

Ar flow rate 200 sccm

0O, flow rate 200 sccm
Precursor solution concentration [Sr:Bi:Ta]  0.05:0.1:0.05 (M)
Flow rate of precursor solution 0.1 mi/min.
Vaporizer temperature 190-200°C
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Fig. 2. TG results of SBT precursors.
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Fig. 3. The reactor pressure dependence of composition in as-
deposited SBT thin films - the amount of oxides.
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Fig. 4. The substrate temperature dependence of composition
in as-deposited SBT thin films-the amount of oxides.
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Fig. 5. XRD patterns of SBT thin films annealed at various
temperatures.
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Vig. 6. SEM micrographs of SBT thin films annealed at various temperatures.

A 40 A A) 1 3(2003)



50 AT
10
Pr/Ps
8[ 051@3V
6L 045@5V
E 4}
Q9
SR
§°
§ 2f
5]
5 4
& oL 2Pr
5.009@3 V
-8F 6.015@5 V
-10 1 !
-8 -6 -4 -2 0 2 4 6 8
Applied Voltage (V)
(a) 700°C
10
sl Pr/Ps
0.58@3 V
6l 052@5V
E 4t
S}
ERE
§°
827
&
S 4T :
& 6l p 2Pr
6.202@3 V
-8 r 7418@5V
-10 1 1 L
84 6 -4 -2 0 2 4 6 8
Applied Voltage (V)
(b) 740°C
10
| PrPs
8 os57@3V
61 0.55@5V
€ at
o
s 2
80
3 4f :
* 6l o 2Pr
g i 7.247@3 V
8f 8.485@5 V
-10 1 1 1 I
8 6 4 -2 0 2 4 6 8
Applied Voltage (V)
(c) 780°C
Fig. 7. Hysteresis loops of SBT thin films annealed at various
temperatures.
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