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(Properties of Low Operating Voltage MFS Devices Using
Ferroelectric LiNbO; Film)
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Abstract

Metal-ferroelectric-semiconductor devices by using rapid thermal annealed LiNbQs/Si(100)
structures were fabricated and demonstrated nonvolatile memory operations. The estimated
field-effect electron mobility and transconductance on a linear region of the fabricated FET were
about 600cm’/V - s and 0.16mS/mm, respectively. The ID-VG characteristics of MFSFET's showed
a hysteresis loop due to the ferroelectric nature of the LiNbO; films. The drain current of the on
state was more than 4 orders of magnitude larger than the off state current at the same read gate
voltage of 0.5V, which means the memory operation of the MFSFET. A write voltage as low as
*3V, which is applicable to low power integrated circuits, was used for polarization reversal. The
ferroelectric capacitors showed no polarization degradation up to 10105WitChiI’Ig cycles with the
application of symmetric bipolar voltage pulse (peak-to-peak 6V, 50%duty cycle) of 500kHz.
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£ 1. Sputtering &4
Table 1. Sputtering condition.
Parameter Value
Wafer-type LiNbO;
Target form - diameter : 3inch
- thickness : 0.5mm
RF input power 50 W
Gas pressures 10 mTorr
Sputtering gas ratio Ar: 02 = 80 : 20
Substrate temperature below 300T
Target to substrate
distance 55 mm
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Fig. 3. The leakage current density of film denoted
by current density and electric field of MFS
structure.
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