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Abstract

SITiO; ( STO) films have been studied in view of
application to the reduction of the influence of electro-
magnetic noise on automobile ICs. STO films were
prepared by the RF magnetron sputtering method
under the conditions of Ti-rich composition ( Ti/Sr =
1.2) and high substrate temperature ( Ts=560"C ).
Electrical properties such as the breakdown voltage
and dielectric constant of STO films were evaluated by
conventional 1-V measurements using a metal-
insulator-metal capacitor structure. It was found that

ooooo

STO films provide excellent insulation of Ebd =
2MV/cm and have a high dielectric constant of er =
140 up to a high frequency of 2GHz. In addition,

TEM observation of the STO films thus formed
revealed that the films have a complex columnar
structures, which include crystal grains and amorphous
layers. Electrical properties of the STO films obtained
in this study can be explained in terms of the
coexistence of crystal grains with amorphous layers.
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Table 1 Deposition conditions of STO films.

Substrate temperature 300°C 560°C
Gas pressure 3mTorr 3mTorr
Ar/O, ratio 11 3/10 4/1
RF input power 300W 200W
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Fig. 1 Schematic diagram of measurement pattern.

0000000 R&DODODODOOVol. 32 No.3 (1997.9)



64

O000OmsO00sOO00000D0OO0OOO0
O0000000D00000000000000
000000000000 0O03s0000000
O00000D00000000 1wA/em’0 000
O0D0000D0000D0DO0

Fig. 20 Ti/Sr=1.00 Ts=300°C0 Ta=600"C0 O
ooOostoOoOoOI-vOoOOOOOOOOODOOO
DOD1000mO0000000000IMV/iemO
0000000000 00000DOO0O00000
010°A/cm’ 0000000000000 D0ODO
OD00000D0000D0000D0ODO0O0O0O
0.IMV/emO 0D DO0OO0DDOOODODOOOOO
O0000000D0000000D000000O
D100nmO 00 00001v000000000
OOo0O0O0000DDDO0DIc00000O0Ooo
O0000000D0D0000000000000
000000000000 0O00D00O00R ]
O0D0000D00000000OoOo® ™

Fig. 30 Ts = 300°CO Ta = 600°C O O 200nm0
oooosronool-voOoOoTiiSrOooooo
OO0Ti/Sr=1.000000000000.IMV/ecmO
O0O000D00O0D0O0O0OTi/S =1.12000
IMV/emO Ti/Sr = 1.20 0 0 2MV/emO Ti/SrO O Ti
O00000000D0000000000000

Current density(A/cm?)

Electric fieldMV/cm)

IV characteristics of STO films
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Fig. 4 1V characteristics of STO films prepared at Ts

=300°C0 Ta=600°C and Ts=560°C. Other
preparation conditions are Ti/Sr = 1.20 film
thickness = 200nm.
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Fig. 5 Thickness dependance of breakdown field(Ebd)
and breakdown voltage(Vbd) of STO films
prepared at Ti/Sr = 1.20 Ts=560"C.
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Fig. 6 Dielectric constant of STO filmsasafunction

of Ti/Sr ratio. Preparation conditionsare Ts =
300°C0O Ta=600"CO film thickness = 200nm
and Ts=560"CO film thickness = 200nm.
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Fig. 7 Dielectric constant of STO filmsasafunction
of film thickness. Preparation conditions are
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Fig. 8 Dielectric constant of STO filmsasafunction

of measurement frequency. Preparation
conditions are Ts=300°CJ Ta= 600°CO
Ti/Sr=1.0and Ts=560"C Ti/Sr=1.2.
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Fig. 9 X-ray diffraction patterns of STO films.
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