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Abstract — YMnO; thin films are deposited on Si(100) and Y,0,/Si(100) substrate by radio frequency sputter-
ing. The deposition condition of oxygen partial pressure and annealing temperature have significant influences
on the preferred orientation of YMnQO; film and the size of memory window. The results of x-ray diffraction
show that the film deposited in the oxygen partial pressure of 0% is highly oriented along c-axis after annealing
at 870°C for 1hr in oxygen ambient. However, the films deposited on Si and Y,05/Si in the oxygen partial pres-
sures of 20% show Y,0s peak, the excess Y,0; in the YMnO; film suppresses the c-axis oriented crystalliza-
tion. Especially memory windows of the Pt/YMnOy/Y,04/Si capacitor are 0.67~3.65 V at applied voltage of
2~12 V, which is 3 times higher than that of the film deposited on Y,05/Si in 20% oxygen (0.19~1.21 V) at the
same gate voltage because the film deposited in 0% oxygen is well crystallized along c-axis.
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& 1. XRD patterns of the (a) 830°C, (b) 850°C, and (c)
870°C annealed YMnO3(0%)/Y,0/St structure, and (d) the
YMnO; (10%)/Y,05/Si and (e) the YMnO; (20%)/Y,04/Si
structures annealed at 870°C, respectively, for 1 hr in oxygen
ambient.

Journal of the Korean Vacuum Society, Vol. 9, No. 3, 2000



260

(004)
El
o _“’A"Z) somi
— min.
=
é A J\ 40 min.
L A 20 min.
10 20 %0 4 5 60
20 (deg )

1% 2. XRD patterns of the YMnO;(0%)/Y-O5/Si annealed
at 870°C for 20, 40, and 60 min, respectively, in O, ambient.
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8] 3. HR-TEM images of YMnOs(0%)/Si; (a) as-deposited
and (b) annealed at 870°C for 1 hr in O, ambient.
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3 4. HR-TEM image of YMnO;(0%)/Y,04/Si structure
annealed at 870°C for 1 hr in O, ambient.
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& 5. RBS spectra for the YMnO; thin films deposited on
the Y,0,/Si substrates with the oxygen partial pressures of
0% and 20%, respectively.
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1% 6. C-V characteristics of the Pt/YMnO4/Y,05/Si capac-
itor at 5V and 7V, where the YMnO; film was sputtered in
0% oxygen and post-annealed at 870°C for 1 hr.
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a8l 7. Summary of memory windows for the Pt/YMnO,
(150 nm)/Si (MFS) and the PYYMnO;(150 nm)/Y,O5(15 nm)/
Si (MEFIS) capacitors. The YMnOs films were sputtered in
0% and 20% oxygen, respectively, and post-annealed at
870°C for 1 hr; (a) MEFIS (0%), (b) MFS (0%), (c) MEFIS
(20%), and (d) MFS (20%).
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