Journal of the Korean Ceramic Society
Vol. 41, No. 2, pp. 170~175, 2004.

—,‘E.S‘,él I:g 0'“ _O_l %I_I. (beYl_X)MnO3
Z&7!

A7t ekE AT 3

+ 0

YRHEA oK)=
1718
AEATHAZ

(20043 18 79 HF 20043 29 199 59)

Preparation of Ferroelectric (YbxY;x)MnQO; Thin Film by Sol-Gel Method

Seunggu KangT and Giho Lee
Materials Engineering, Kyonggi University, Kyonggi-Do 442-760, Korea
(Received January 7, 2004; Accepted February 19, 2004)

=

AH2-8ted sol-gel HOE 7484 (YbyY,x)MnO;,

Y-acetate, Yb-acetate®} Mn-acetateS

2

—

arers Az skt

AcetylacetonS Fuj =2 AM2-31a1 Reﬂux NS l%fs}&] A3 (Yby Y, )MnO; A7A| 448 dgjon, wute A~y ¥
HH o R Si(100) 71 Qe Axddnt. EXE %, ZELd9 Rw(H,0/alkoxide mol ratio)H3} T2 HIHFZE 3o
ko] AR #EE A7kt XA SEEA A3 YbMnO:o] Z234E 47 A% HAA EXFEE 750°Co| e
o, Hd Gx8 27L 800°CAT RwE 1-6 B WolA 283t} A718 Ak, Rw=19] 20 = ujgko] 2
2H hexagonal YbMnO; @Y AAAS AUk Si(100)7)F 9o AZE (YbyY,x)MnO; HHHe x=0 & 19 ¢ A5

EFPzkol oF 200nClem’S YERIZ O 0<x<1 B9 2% Pr 7kol 200 ol8k2 vehteh

ABSTRACT

The ferroelectric (YbyY; x)MnOj thin films were fabricated by sol-gel method using Y-acetate, Yb-acetate, and Mn-acetate as raw

materials. The stable (YbxY|.x)MnOj; precursor solution (sol) was prepared through the reflux process with acetylaceton as a catalyst
and coated on Si(100) substrate by spin coating. The heat treatment temperature and, Rw (H,O/alkoxide mol ratio) dependence on
crystallinity of thin films were studied. The lowest temperature for obtaining YbMnQO, phase and the optimum heat-treatment
conditions were proved as at 750°C and 800°C, respectively. The hexagonal YbMnQOs with c-axis preferred orientation could be
obtained at Rw=1 condition. The remanent polarization for the thin films of x=0 or 1 was about 200 nC/cm® while, for the specimens
of 0< x< 1, were 50~100 nClcm’.
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Fig. 1. TG/DTA curves of YbMnO; gel powders (Heating rate :
5°C/min in air).
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Fig. 2. XRD peaks of YbMnOs thin film fabricated on Si(100)
showing temperature for an hour dependence of
preferred orientation.
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Fig. 3. P-E hysteresis loop of YbMnOjs thin film fabricated on
Si(100) and heat-treated for 1 h.
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Fig. 4. Dependence of hydrolysis conditions upon preferred
orientation of YbMnO; thin film annealed at 800°C for 1 h.

600

400+

-

-200+ %\
Rw=3 Rw=6
-400+ \

b Rw=1

Polarization (nC/cm?)
(o]

B00+—T———7 1 1T
6 4 2 0 2 4

Applied voltage (V)

o

Fig. 5. P-E hysteresis loop and dielectric property of YbMnOj;
thin film annealed at 800°C for 1 h.
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Fig. 7. XRD pattern of (YbxY;.x)MnO; thin film annealed at
800°C for 1 h.
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