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DC and RF Characteristics of 100-nm mHEMT Devices Fabricated
with a Two-Step Gate Recess
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Abstract

A 100-nm gate-length metamorphic high electron mobility transistor(mHEMT) with a T-shaped gate was fabricated using a two-step
gate recess and characterized for DC and microwave performance. The mHEMT device exhibited DC output characteristics having drain
current(/y), an extrinsic transconductance(g,) of 1,090 mS/mm and a threshold voltage(Vy) of —0.65 V. The fr and f,,. obtained for
the 100-nm mHEMT device were 190 and 260 GHz, respectively. The developed mHEMT will be applied in fabricating W-band

monolithic microwave integrated circuits(MMICs).
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Fig. 1. Epitaxial structure of GaAs-based mHEMT.
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Fig. 3. Cross-sectional view of 100nm T-gate mHEMT.
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Fig. 4. IV characteristics of 100 nm mHEMT.
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Fig. 5. Transfer characteristics of 100 nm mHEMT.
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Fig. 6. RF characteristics of 100 nm mHEMT devices.
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Table 1. Comparisons of DC/RF characteristics for 100 nm

mHEMT devices.
Parameters[unit] This work Reference[6]
L5y [mA/mm] 650 550
gn [MS/mm] 1,090 1,000
fr [GHz] 190 220
Juax [GHz] 260 200
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