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Abstract

Dielectric thin films of (Pborlacss)TissiOx(PLT(28)) have been deposited on Pt(111)/Ti/Si02/Si(100)
substrates in-situ by pulsed laser deposition using different annealing and deposition processes. We
have investigated the effect of hydrogen annealing on the ferroelectric- pmpemes of PLT thm films
and found that the annealmg process causes the diffusion of hydmgen into the‘ ferroelectric film
resulting in the destruction of polangahon
We have tried to form the film by a two-step deposition process in order to improve electrical
property. Two-step process to grow PLT films was adopted and verified. to ‘be useful to enlarge the
grain size of the film and to reduce the leakage current charactéristics. Structural properties :apd
electrical properties including dielectric constant, ferroelectric chara¢terisﬁcs, and leakage current of
PLT thin films were shown to be strongly influenced by grain size. The film deposited by using
two-step process including pre-annedling treatment has a strong (111) otientation. However, the films
deposited by using single-step process with hydrogen annealing process shows the smallest grain size.
The film deposited by using two-step process including pre-annealing treatment shows the leakage
current density of below 107 A/em® for the field of smaller than 100 kV/cm, However, the films
deposited by using single-step process with hydrogen annealing process and pre-annealing prme%s
show worse leakage current density than the film deposited by using two-step procesé including
pre—annealing treatment.
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SEM images of PLT . thin films. (a)
two-step process, (b): forming gas
annealing, (c} single-step process, and (d)
cross-section of PLT thih film deposited
by using single-step process.
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X-ray diffraction patterns of PLT thin
films. (a) forming gas annealing, (b)
single-step  prodess, and (c)  two-step
process.

Fig. 2.

¥ TiO9H110] 8o A A 0.6777nml=2
PLT(8)9 [111] W9 A 1A 0.6809[nm]
b 05 % olie AA HRE oIBLZM seed?]
dg¢ steof PLT(28) B ¢4 WML + o
=2 g5y wWEelzn Aol AcHiEl
tag dAYE F ol HE&IOlE
(perovskite) 49 A4BAE FAATE TisOuol
{17, ‘

wete] dxg FRPol wE FHUAFE FAHY
Aok 29 3¢ el i a"N 2Eo|
@ %9 7t= XY @ A%l w100
KV/em® ol stel 4 9 3x10° A/em’e) FHAF 5
A& Rolvt (b) 184 49 ‘E‘MW 294 ¥4
9 %o wuhe 2tz 9x107F 24107 Alem” ol
o W& HHHY Fg el oHP BHL
28 2717 Al wal dete] FHAFE B
ol FaEolFNE & + Axml4l, =B Y Sa
dHEE & HudE ¥ stad i o
A AF7 FobskE Aoz wd ArHig)l

dxe FAe wE PLT @ae] #4458 &
A% A% 294 FAY BN o 10008 =8
23 Fa dAFPAY BHe of AT e
FA4FE 7TAY.

PLT wote] ¥ siaz 448 & 3%
A7 4% 1 B4 F T2 Aol 43t
HE olfe ol&dE Fho o¢ €3 Wl
0l &, £ FoINE olegdd $470 2HHA



(a)—+— PLT(28) - H'+ N'

., {b) —+— PLT(26) - Single step

{c) —=— PLT(28) - Two step

D 4 6 @ 10 20 w0 10 180 20
Electric Fisld(KVicm)

a8 3. A8 FAY WE FHUAREA (@) Y
7t @AE, (b 1944 34, (&) 2294 FH.
Fig. 3. Leakage current density of PLT thin
films. (a) forming gas annealing, (b)
single~step process, and (c) two-step process.
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