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(Studies on the Fabrication and Characteristics of
PHEMT for mm-wave)
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Abstract

We report on the design, fabrication, and characterization of 0.35mrgate AlGaAs/InGaAs
PHEMTSs for millimeter-wave applications. The epi-wafer structures were designed using ATLAS
for optimum DC and AC characteristics, 0.35umgate AlGaAs/InGaAs PHEMTs having different gate
widths and number of fingers were fabricated using electron beam lithography. Dependence of RF
characteristics of PHEMT on gate finger with and number of gate fingers have been investigated.
PHEMT having two 0.35 X60ut gate fingers showed the knee voltage, pinch-off voltage, drain
saturation current density, and maximum transconductance of 1.2V, =15V, 275mA/mm, and
260.17mS/mm, respectively. The PHEMT showed fr(current gain cut-off freqiency) of 45GHz and
foax{maximum oscillation frequency) of 100GHz. Sui and MAG of the PHEMT were 3.6dB and
11.15dB, respectively, at 35GHz
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Fig. 1. Epi structure of PHEMT.
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Fig. 2. Cross sectional of PHEMT structure.
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Table 1. Simulation parameters.
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2} 3. E-beam lithography 24 %41
Fig. 3. Procedure of E-Beam lithography process.
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Fig. 4. Photomicrograph of the resist pattern.
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Fig. 7. Photomicrograph of the fabricated PHEMT.
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3% 5. Air-bridge 4 A4
Fig. B. Procedure of air-bridge process.
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Fig. 8. DC characteristics of fabricated PHEMT.
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Fig. 6. Procedure of the fabrication of power HEMT
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Fig. 9. RF characteristics of the fabricated PHEMT.
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