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ABSTRACT

The YMnOs thin films were fabricated by a sol-gel process on Y»0O5 buffer layers which were prepared by a MOD(Metal-Organic-
Decomposition) process on PUTIO,/510,/51 substrates. The effects of substrates type and hydrolysis condition on the crystallizing
behavior of YMnO; thin films were observed. In addition, the dependence of oxidation state of Mn ion on Y,05 buffer layers which
would affect dielectric properties of that film was studied. In the case of specimen without any buffer layers, the structure of YMnOj5
thin films were identified as the orthorhombic crystalline phasc independent of substrates type and hydrolysis conditions. For the
YMnQj thin films formed on Y,05 buffer layers, however, lower Rw(H;0/alkoxide mole ratio) of YMnQj; precursor sohition within
0~ 6 favored formation of hexagonal crystalline phase, and the Pt(111)/TiO4/Si0,/Si substrate was ¢ easier than the Pt(200)/TiO,/Si0,/
Si in forming hexagonal crystalline phase. The Y,05 buffer layers played a role in suppressing Mn™ ions, resulting in greatly reducing
leakage current density of the YMnOs films. And the buffer layer was effective on producing ferroelectric hexagonal crystalline phase.

Therefore, the Y,04 were verified as one of the excellent buller layer materials for enhancing ferroelectric properties of YMnO; thin
films fabricated on Pt coated Si substrate.
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Fig. 1. Flow diagram for preparing YMnO; thin films by Sol-
Gel process.
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Fig. 2. X-ray patterns of Y,Oj; buffer layers sintered at 810°C
for 60 min with 1-cycle coating.

Fig. 3. SEM micrography of Y,05 buffer layers sintered at
810°C for 60 min with 1-cycle coating on Pt(111)/TiOy/
Si0,/51 substrate.
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Fig. 4. X-ray patterns of YMnOQ; thin films sintered at 800°C
for 60 min with various Rw of precursor solution on
Pt(111)/TiO,/810,/Si substrate.

(a) without any buffer layer, (b) with Y,0, buffer layer.
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Fig. 5. X-ray patterns of YMnQO; thin films sintered at 800°C
for 60 min with varions Rw of precursor solution on
Pt(200)/Ti0,/Si0,/Si substrate.

(a) without any buffer layer, (b) with Y,05 buffer layer.
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Fig. 9. Leakage current density of YMnOs thin films sintered
at 800°C for 60 min on Pt(111)/Ti0./Si0,/Si substrate
(Rw=1).
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