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Characterization of Pt Bottom Electrode Deposited on Sputtered-Ru/polysilicon
by Metalorganic Chemical Vapor Deposition
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Abstract The suggested electrode structure of MOCVD-Pt/sputtered- Ru/polysilicon has an excellent adhesion with
increasing annealing temperatures and shows a stable electrode structure up to 600C. However, the ruthenium used
for barrier layer increased the roughness of platinum bottom electrodes because ruthenium diffused through the Pt
bottom electrode and reacted with oxygen during the annealing above 7007C. The surface roughness increased the
resistivity of Pt bottom electrodes. The resistivity of samples annealed at 600C was about 13 #Q - cm. The electrode
structure was possible to apply for ferroelectric thin film integration of semiconductor memory devices.
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Table 1. Deposition conditions of sputtered-Ru and MOCVD-B}

Deposition parameters " Ruthenium Platinum

Source material 99.9% Ru metal target *MeCpPtMe;

Deposition temperature 400°C 350°C

Substrate Poly-Si/Si0,/Si Ru/poly-Si/Si0,/Si

Film thickness 300 A 1300 A

Ar gas flow rate 10 scem ! 20 scem

Bubbling temperature ~ 10T

Deposition pressure 10 mtorr 500 mtorr

Oxygen flow rate - 50 scem

Base pressure < 5x 107° torr -

dc power 256 W -

*Trimethyl(methylcyclopentadienyl)platinum{ (CH3):{(CH:C:H )Pt}
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Table 2. Tape test of MOCVD-Pt/sputtered- Ru/polysili-
con structures.
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Fig. 1. (a) SEM surface image and (b) AFM image of Ru films deposited on polysilicon by dc sputtering.



370 gxAEedHA] A9W A4E (1999

- (a)
1068
K
—— 166 1n

e €5 tH1

— 156 111

— 1 2E v

Fig. 3. SEM surface and cross-sectional images of Pt/Ru/polysilicon structures (a) as-deposited at 350°C, and annealed at (b) 600,

(c¢) 700, and (d) 750C for 1hr in O, ambient (760 torr).
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Fig. 4 X-ray diffraction patterns of Pt/Ru/polysilicon struc-
tures (a) as-deposited at 350T, and annealed at (b) 500, (c)
600, (d) 700, (e) 750°C for lhr in O, ambient.
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Fig. 5. Average roughness of Pt/Ru/polysilicon structure with
annealing temperature.
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Fig. 6. Grain size of Pt/Ru/polysilicon structure with annealing
temperature.
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Fig. 7. Resistivity for various annealing temperature of Pt thin
films deposited on sputtered-Ru/polysilicon.
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Fig. 8. Secondary ion mass spectrum of Pt/sputtered-Ru/
polysilicon structures annealed at 700C for 1hr in O, ambient.
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