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Abstract

Abstract To match the charge induced by the insulators CeO: with the remanent polarization of ferro
electric SBT thin films, areas of Pt/SBT/Pt (MFM) and those of Pt/CeO/Si (MIS) capacitors were ind
ependently designed. The area Sm of MIS capacitors to the area Sr of MFM capacitors were varied fr
om 1 to 10, 15, and 20. Top electrode Pt and SBT layers were etched with for various area ratios o
f Su / Sr. Bottom electrode Pt and CeQ: layers were respectively deposited by dc and rf sputtering in
-situ process. SBT thin film were prepared by the metal orgnic decomposition (MOD) technique. Pt(10
Onm)/SBT(350nm)/Pt(300nm)/CeO2(40nm)/p-Si (MFMIS) gate structures have been fabricated with the
various Swum / Sr ratios using inductively coupled plasma reactive ion etching (ICP-RIE). The leakage
current density of MFMIS gate structures were improved to 6.32x107 A/crt at the applied gate voltage
of 10 V. It is shown that in the memory window increase with the area ratio Sm / Sr of the MFMIS
structures and a larger memory window of 3 V can be obtained for a voltage sweep of 19 V for MF
MIS structures with an area ratio Sm / Sr = 6 than that of 0.9 V of MFS at the same applied voltag
e. The maximum memory windows of MFMIS structures were 2.28 V, 3.35 V, and 3.7 V with the are
a ratios 1, 2, and 6 at the applied gate voltage of 11 V, respectively. It is concluded that ferroelectric
gate capacitors of MFMIS are good candidates for nondestructive readout-nonvolatile memories.
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Fig. 1. SEM photographs of Pt(10nm)/SBT(350n
m)/Pt(300nm)/Ce02(40nm)/Si MFMIS cap
acitor with a ratio of Sm/Sr 2.
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Fig. 2. P~E hysteresis curves of Pt/SBT(350nm)
/Pt/Ce02(40nm)/Si MFMIS capacitors.
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Fig. 3. C-V characteristics of MFMIS capacitors w
ith various ratios of Su/Sr at applied voltage
of 5V
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Fig. 4. Sym/Sr ratios dependence of memory window
s of MFMIS structures with various applied

voltages
4.0
a5 Y MFMISS/S=6 y
—aA— MFMIS S /S =2
S 30 —e—MFMISS/S=1
% 2] —=WFS
20t
; 15}
g vol
os} /
o.o N N | L L.
2 4 6 8 10 12

Voltage(V)

Fig. 5. Compare Memory windows of MFS with
those of MFMIS gate structures with var
ious area ratios
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