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2 % -2 A7l ZHEA e AolE ARRFEE ARSE PUSrosBis Ta;Og(SBTVZIOy/Si(MFIS )2
PYSBT/Si(MFS) F&9] ZA +2 9 7|4 AdS wasiede. XRD 9 SEM &3] Z3} SBT/ZOJSi +
Z2] 7% SBT/Si & vls) SBT uhte] v & AAFe] HASU. AES ¥4 A7} 7i0, ¥ohe 93
S22 AMSgRe 24 SBT #2 Si 7lake) A3nke-g 48] oAE 5= S-S #1lslelet. PYSBT/ZIOY
PUSIOZ/Sit PUSBT/PUSIO,Si 7F-2ellA Polarization-Voltage(P-V) €48 w|is] £ Az} 70, uhte] =9
of whe} FESZHE A4l A7 Zolelsieh. MFIS F20iM v 2e] =971 skaA7k =)
A o] glemz olyjg} AR FU1E MFIS F-2ollA9] vl 2e] A%zhe] 2718 4= 9)-2-8 vehd
o}, PUSBT(210 nm)/ZrO,(28 nm)/Si 7%l A Capacitance-Voltage(C-V) 24 ZI}2HE] 91712} 4~6 Vol A
wW2e] 9= 7} 1~1.5V AEZ velgel, PYSBT/ZOySi T2l M H3E 7t 22kt 7%9) Abs 29)7)

800°Col M TR A99) AF B=E 22} of 8x 10 Alem?sh 4X 10 Alem? HE2] 2hS vehisiet.

Abstract — We have investigated the crystal structure and electrical properties of PYSBT/ZrO,/Si (MFIS) and
PvSBT/Si (MFS) structures for the gate oxide of ferroelectric memory. XRD spectra and SEM showed that the
SBT film of SBT/ZrO,/Si structure had larger grain than that of SBT/Si structure. ZrO, film between SBT film
and Si substrate is confirmed as a good candidate for a diffusion barrier by the analysis of AES. The remanent
polarization decreased and coercive voltage increased in PSBT/ZrO,/PtSiO,/Si structure. This effect may
increase memory window of MFIS structure directly related to the coercive voltage. From the capacitance-volt-
age characteristics, the memory windows of PUSBT (210 nm)/ZrO, (28 nm)/Si structure were in the range of
1~1.5'V at the applied voltage of 4~6 V. The current densities of PUSBT/ZrO,/Si with as -deposited Pt electrode
and annealed at 800°C in O, ambient were 8x 107 A/cm? and 4x 1078 A/cm?, respectively.
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¥ 1. Sputtering conditions of depositing ZrQO, films

Base pressure 5% 107 Torr
Working pressure 2% 107 Torr

Power 120 W

O,/Ar 1/5

Temperature Room tempetature
Target 2 inch Zr metal (4N)
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28 1. XRD patterns of (a) SBT(210 nm)/ZrO,(28 nm)/Si
structure, (b) SBT(210 nm)/Si structure (c) ZrQ,/Si structure
annealed at 800°C for 1 hour in O, ambient.
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18 2. SEM photographs of surface of (a) SBT(210 nm)/Si
structure and (b) SBT(210 nm)/ZrO»(28 nm)/Si structure annealed
at 800°C for 1 hour in O, ambient.
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&l 3. AES depth profiles of (a) SBT(210 nm)/Si structure

and (b) SBT(210 nm)/ZrO,(28 nm)/Si structure annealed at
800°C for 1 hour in O, ambient.
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12| 4. (a) P-V curves and (b) coercive voltages of PUSBT
(210 nm)/P¢/TiO,/SiO/Si and PYSBT(210 nm)/ZrO,(28 nm)Pt/
TiO,/Si0,/S1 capacitors.
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% 5. C-V curves of PUSBT(210 nm)/ZrO,/Si structures
with the different thickness of 14 nm, 28 nm, and 42 nm thick
Z['Oz films.
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2l 6. Memory windows of PYSBT(210 nm)/ZrO,/Si struc-
tures with the different thickness of 14 nm, 28 nm, and 42 nm
thick ZrO, films.
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% 7. 1-V curves of (a) PUSBT(210 nm)/Si structures with
as-deposited Pt top electrode and PySBT(210 nm)/ZrO,
(28 nm)/Si structures (b) with as-deposited Pt top electrode,
(c) post-annealed at 600°C, and (d) post-annealed at 800°C
for 30 min in O, ambient.
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(b)

18 8. SEM surface photographs of PYSBT(210 nm)/Zr0O,
(28 nm)/Si structures (a) with as-deposited Pt top electrode
and (b) post-annealed at 800°C for 30 min in O, ambient.
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