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Abstract

This project studied the properties of hafnium oxide (HfYO) ferroelectric material
films by microwave annealing (MWA) and rapid thermal annealing (RTA). The MFIS
structure in which HfYO is deposited as a ferroelectric layer by a sputtering process is
a capacitance test piece, and the presence of ferroelectricity and negative capacitance
characteristics is observed, and the oxide layer leakage current, capacitance, and
ferroelectric negative capacitance are compared under different annealing processes.
characteristic.

The maximum P-V hysteresis loop can be observed under the RTA 750 °C process
condition, that is, there is better polarization phenomenon. After measuring the Ig-Vg
characteristics of the component, it can be seen that the coercive electric field strength
has a good performance. . In microwave annealing, after microwave annealing for 100
seconds and 200 seconds, when the bias voltage is applied to 3.4V~3.5V, the
polarization is obvious, and the peak capacitance is generated. This peak means that a
negative capacitance effect occurs. Based on the above experimental results of different
annealing process conditions, the annealing of ferroelectric oxide layer with MWA 200
seconds is more suitable, and the gate leakage current and capacitance value are better

than other annealing process conditions.

Key word : HfYO, Ferroelectric material, Hysteresis, Polarization
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——3v Forward
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——4v Forward
1E-13 | —=—-4V Reversed

1E-14 - - - . . . .
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Gate Voltage(V)
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Gate Current (A)
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Gate Voltage(V)

Fig.13 4 % 14 HEYO (Tnm)2. MFIS £ 7 & A5 #cik 120 2400W/200s 2. Iy-V, ¥ &t

Gate Current(A)
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Gate Current(A)

Gate Current(A)

1E+00
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