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Characterization of Pt thin Films for Bottom Electrode of Ferroelectric

Thin Films Using Metal-organic Chemical Vapor Deposition.
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Dept. of Materials Engineering, Chungnam National University, Daeduk Science Town, 305- 764, Tuejon, Korea
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Abstract Pt thin films for the bottom electrode of semiconducting memory devices were deposited onto
Si0./Si substrates using metal-organic chemical vapor deposition technique. Pure Pt thin films were ob
tained using oxygen instead of hydrogen and grew with (111) preferred orientation at all of deposition
temperatures. Holes formed at grain boundary edges at 450°C increased the resistivity of Pt thin films.
MOCVD-Pt thin films have a tensile stress regatdless of deposition temperature and the residual tensile
stresses decreased by hole formation at grain boundary. PEMOCVD-SrBi,Ta.0, ferroelectric thin films

deposited on MOCVD-P1t showed a dense and uniform microstructures.
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Table 1. deposition conditions of Pt thin films
by MOCVD

Pt source materials

*MeCpPtMe,
Bubbling temperatures 10C
Ar carrier gas flow rate | 20 sccm
Oxygen gas flow rate 10-50 sccm
Deposition temperatures | 300-500C
Deposition time 12 min
Deposition pressure 2.0 torr
Substrates Si0, /81 Ta/S10,/Si

*MeCpPtMe; : (methylcyclopentddlenyl)
trimethylplatinum
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Fig. 1 AES spectra of Pt thin films deposited using (a)
H., and (b) O, as a reaction gas.(H. flow rate : 60sccm,
0, flow rate : 50sccm)
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Fig. 2 XRD patterns of Pt thin films deposited at vari-
ous temperatures of (a) 300, (b) 350, (¢) 400, and (d)
450°C.
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Fig. 3. SEM images of thin filims deposited onto Si0./Si at various temperatures of (a) 300, (b) 350, (¢) 400, (d)

450°C ; and (e) onto Ta/Si0Q./Si at 450°C.
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Fig. 4. Residual stresses of Pt thin films as a function
of deposition temperatures.
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Fig. 5. Dependency of resistivity on oxygen partial
pressures. (deposition temperature | 450°C).
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Fig. 6. SEM images of Pt films deposited at 450°C for various oxygen flow rates of (a)
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Fig. 7. Resistivity vs. deposition temperature plot under

different oxygen partial pressures.
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Fig. 8. SEM cross-sectional images of Pt thin films de-
posited on (a) $10./Si(Fig.6(a)) and (b) Ta/Si0./Si
(Fig.6(c)) at 3507C.
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Fig. 9. SEM photographs of (a) the fractured cross-

section and the surface of SBT films deposited on

MOCVD-Pt.
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