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Investigation of GalN Negative Capacitance Field-Effect
Transistor Using P(VDF-TYFE) Organic/Ferroelectric Material
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Abstract

In this work, we developed P(VDF-TYFE) organic/ferroelectric material based metal-ferroelectric-metal (IMFM)
capacitors in order to improve the switching characteristics of gallium nitride (GaN) heterojunction field-effect
transistors (HFET). The 27 nm-thick P(VDF-TrFE) MFM capacitors exhibited about 60 ~ 96 pF capacitance with
a polarization density of 6 puC/cm® at 4 MV/cm. When the MFM capacitor was connected in series with the gate
electrode of GaN HFET, the subthreshold slope decreased from 104 to 82 mV/dec.
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Fig. 1. The crystal structures of P(VDF-TrFE) copolymer.
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Fig. 2. (@) P-E and (b) C-V characteristic of P(VDF-TrFE)
MFM capacitor.
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Fig. 3. (@) Transfer and (b) C-V characteristic of GaN
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Fig. 4. (@ Cross secton view and (b) transfer
characteristics of a P(VDF-TrFE) MFM capacitor
and a GaN HFET based NCFET
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