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Fabrication of Multi-Fin-Gate GaN HEMTs Using Honeycomb Shaped Nano-Channel
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Abstract: In this study, a patterning method using self-aligned nanostructures was introduced to fabricate GaN-based
fin-gate HEMTs with normally-off operation, as opposed to high-cost, low-productivity e-beam lithography. The
honeycomb-shaped fin-gate channel width is approximately 40~50 nm, which is manufactured with a fine width using
a proposed method to obtain sufficient fringing field effect. As a result, the threshold voltage of the fabricated device
is 0.6 V, and the maximum normalized drain current and transconductance of Gm are 136.4 mA/mm and 99.4 mS/mm,
respectively. The fabricated devices exhibit a smaller sub-threshold swing and higher Gm peak compared to conventional

planar devices, due to the fin structure of the honeycomb channel.
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Fig. 1. A honeycomb-shaped metallic etch mask and a schematic
view of a gate electrode fabricated therefrom.
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Fig. 2. Process flow of gate fabrication with honeycomb channel. (a)
Closed packed polystyrene nano-beads with 200 nm diameter transferred
on substrate, (b) Nano-beads shrinked by plasma dry etching, (c) metallic
etch mask deposition on substrate and nano-beads, (d) strip of nano-
beads using NMP treatment, (e) strip of etch mask by chemical wet
etching after recess etch, and (f) Ni/Au gate electrode metal deposition.
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Fig. 3. Drain current and transconductance characteristics of
the HC-HEMT and the CV-HEMT (inset).
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Fig. 4. Drain current and gate current characteristics of (a) the
CV-HEMT and (b) the HC-HEMT, which follows threshold

voltage of gate current turn-on.
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Fig. 5. Schematic of the current flow in the fin gate for each

gate voltage region.
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