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Abstract PbTiO; films were fabricated by electron cyclotron resonance plasma enhanced chemical vapor deposition
(ECR-PECVD). Deposition characteristics of PbTi0; films on RuO; and Pt substrates were investigated with varying
the flow rate of metalorganic source and substrate temperature. The residence time of Pb-oxide molecules is much
longer on RuO;, than on Pt substrate, while the perovskite nucleation is more difficult on RuQO. than on Pt substrate.
Therefore, the process conditions to obtain the single perovskite PbTiQ; phase are more restricted on RuQ. than on Pt
substrates. An introduction of Ti-oxide seed layer increases perovskite nucleation density and thus enlarges the proc-
ess window to obtain the single perovskite phase. The introduction of Ti-oxide seed layer make the PZT film that Ti
components of PbTiO; are partially substituted with Zr atoms have single perovskite phase for the wide range of Zr/

(Zr+ Ti) concentration ratios.
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Fig. 1. Schematic diagram of ECR PECVD system.

Table 1. Deposition conditions of PT films deposited by
ECR-PECVD

Substrate Pt(200nm)/ Ti(30nm)/Si0./Si
Ru0,(200nm)/Si0./Si

Substrate Temperature 390°C~470C
Sources

O, 30 scem

Pb(DPM), 0.13~0.28 sccm

TilP 0.15 scem
Carrier Ar 11 sccm
Process Pressure 2mTorr
Microwave Power 520 Watt
Deposition Time 30 min
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electron microscopy) &2 7tz} A}l gt
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Fig. 2. Cation concentration ratio (Pb/Ti) and thickness of PT
films deposited with various Pb(DPM), flow rates on Pt and
RuQO ., substrates. Substrate temperature: 450 ‘¢, [TilP1l:
0.15sccm.
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Fig. 3. (a) XRD patterns and (b) SEM morphologies of the PT films deposited with various Pb{DPM),
flow rates on Pt and RuQ; substrates. Substrate temperature: 450°C; [ TiIP1: 0.15sccm.
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Fig. 4. Cation concentration ratio (Pb/Ti) and thickness of the
PT films deposited with various substrate temperatures on Pt
and RuO, substrates. [Pb{DPM).]: 0.18 sccm; [TilP): 0.15
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Fig. 5. (a) XRD patterns and (b) SEM morphologies of the PT films deposited with the substrate
temperature on Pt and RuQO; substrates. [Pb(DPM).]: 0.18sccm, { TilP]: 0.15sccm,



A4 -0 9 % :Rub, B Pt 7@ A POTIOs o] #8714 FHE4 3 oAF

Q perovskite
< RuQ,
= PbO,
on Pt
[Pb(DPM),]=0.18 sccm [Pb(DPM),]=0.22 sccm

AAaxsazasuazny T
O Pb/Ti=1.04 ” no seed py/Ti=1.12

O (98nm)
Pt o

- Pb/Ti=0.92
g 8 (104nm)

(92nm)

(123nm)

]

LALLM RS A s AR RAARS RRRRS REAA

20 25 30 35 40 45 20

YT YT TR T 7YY
I 1 M AR | I

X-ray Intensity (arb. unit)

on Rqu

Pb/Ti=1.09 l l Pb/Ti=2.09 %

(111nm) ¢ noseed (173nm)
< [

25 30 35 40 45 50

X-ray Intensity (arb. unit)

Pb/Ti=0.95
(108nm) % TiO, s
oo <>
Q
LAAAE RAGAN AALLH LAAME MAAAN RARANNN LAAME LARAS RAALE RAARS AARAY MAR)
20 25 30 35 40 45 20 25 30 35 40 45 50
2-theta (degree)

(a)

287

on Pt
[Pb(DPM),}=0.18sccm  [Pb(DPM),[=0.22sccm

No seed

TiO, seed

on RuO,

(b)
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perature: 450 °C; [Pb(DPM).]: 0.18 and 0.22 sccm; [TilP]:
0.15sccm.
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Fig. 8. (a) Cation concentration ratios and thickness and (b) XRD patterns of the PZT films deposit-
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