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Electrical properties of Pt/LiNbOa/AIN/Si(100) structures
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Abstract

Metal-insulator-semiconductor (MIS) C-V properties with high dielectric AIN thin films showed no
hysteresis and good interface properties. The dielectric constant of the AIN film calculated from the
capacitance at the accumulation region in the capacitance-voltage(C-V) characteristics was about 8.
The C-V characteristics of MFIS capacitor showed a hysteresis loop due to the ferroelectric nature of
the LiNbOs thin films. Typical dielectric constant value of LiNbO; film of MFIS device was about 23.
The memory window width was about 1.2V at the gate voltage of =5 V ranges. Typical gate leakage
current density of the MFIS structure was the order of 10° A/cm’ at the range of within +500
kV/cm. The ferroelectric capacitors showed no polarization degradation up to about 101 switching
cycles when subjected to symmetric bipolar voltage pulse(peak-to-peak 8V, 50% duty cycle) in the

500kHz.

Key Words : MFIS device, rapid thermal annealing, LiNDOs/AIN/Si(100) structures, hysteresis loop
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Table 1. Sputtering condition

Deposition .
parameter AIN LiNbO3
RF input power 25W 150W
Deposition pressures 8mTorr 10mTorr
. . Ar+Ne Ar+QO;
Sputtering gas ratio - 50+100 = 80+20
Substrate o
temperature 400C RT.
Target to substrate
distance 55mm S5mm
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Fig. 1. XRD pattern of AIN/Si(100) structure
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Fig. 2. IMHz C-V characteristic and gate leakage
current density of MIS capacitor with

Pt/AIN/Si(100) structure

. PULINDOS/AIN/Si(100) T Z=(MFIS)e] | =t

=4

=}

LN[012]

Intensity [ arb. unit ]

2 Theta [ degrees ]
33 3. LiNbOy/AIN/SI(100) T3¢ XRD si¥l
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Fig. 4. IMHz C-V characteristic curve and gate
leakage current density of MFIS
capacitor wiith Pt/LiNbOvAIN/Si  (100)
structure
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Fig. 5. P-E hysteresis loop of a MFIS capacitor
fabricated on high doped Si(100) substrate
using a RT-66A standardized ferroelectric
test system.
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