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ABSTRACT

Preferred orientation and leakage current characteristics of ErMnO; thin films fabricated by sol-gel process were studied as a
function of annealing temperature and substrate orientation. Although ErMnOj thin film annealed at temperatures below 750°C for
1hr was amorphous, ErMnOj; of hexagonal phase was crystallized by annealing above 780°C with increasing annealing temperature,
ErMnQO; grew and crystallized without preferred orientation regardless of substrate orientation. The variation of leakage current
depended on crystallinity and the orientation of crystallization. Thc leakage current variation from the samples annealed at 800°C was
increased non-linearly and their values were kept under 10° Alem’.
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Fig. 1. The chart of the synthesis of ErMnOj thin films by sol-
oel process.

Table 1, Starting Materials for the Preparation of Modified
Chemical Solution

Chemical name Chemical formula | Company(purity(%))

Erbium nitrate

Er(NO3); 5H,0 | Aldrichi (99.9%)

pentahydrate
Manganese acetate | Mn(CH;COQ), 0o
fetrahydrate 4H,0 Aldrichi (99%)

2-Methoxyethanol | CH;OCH,CH,OH | Aldrichi (99.8%)
Acetylacetone CH;COCH,COCH; | Junsei (GR, 98%)
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Fig. 2. XRD patterns of ErtMnQ5 thin films on $i(100) with
Rw=1 and Ra=10 : (a) 750°C-1 h (b) 780°C-1 h
(¢) 800°C-1 h (d) 850°C-1 h.
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Fig. 3. XRD pattern of ErMnOj thin film on PY/Ti/Si0,/Si(100)
annealed at 800°C-1 h ; (a) Rw=0.5 (b) Rw=1 (¢) Rw=3
(d) Rw=6.
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Fig. 4. XRD patterns of ExMnQs thin films heat treated §00°C

for 1 h at various substrates ; (a) $i(100) (b) Si(111)
(c) Pt(111)/Ti/Si0,/8i(100).
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Fig. 5. The XPS (Mg ka source) result of ErMnQOj; thin films

deposiled on various substrates and heat-treated at
800°C for 1 h ; (a) Si(100) (b) Pt(111).
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Fig. 6. Leakage current density vs. voltage of ErMnO; thin
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