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Abstract

In this paper, millimeter-wave high gain and broadband MHEMT cascode amplifiers were designed and fabricated. The
01 m InGaAs/InAlAs/GaAs Metamorphic HEMT was fabricated for cascode amplifiers. The DC characteristics of
MHEMT are 640 mA/mm of drain current density, 663 mS/mm of maximum transconductance. The current gain cut-off
frequency(fr) is 173 GHz and the maximum oscillation frequency(fmax) is 271 GHz. By using the CPW transmission line,
the cascode amplifier was designed the matched circuit for getting the broadband characteristics. The designed amplifier
was fabricated by the MHEMT MIMIC process that was developed through this research. As the results of measurement,
the 1 stage amplifier obtained 3 dB bandwidth of 37 GHz between 31.3 to 68.3 GHz. Also, this amplifier represents the
S21 gain with the average 9.7 dB gain in bandwidth and the maximum gain of 11.3 dB at 40 GHz. The 2 stage amplifier
has the broadband characteristics with 3 dB bandwidth of 295 GHz in the frequency range from 32.5 to 620 GHz. The 2
stage cascode amplifier represents the high gain characteristics with the average gain of 204 dB in bandwidth and the
maximum gain of 22.3 dB at 365 GHz.
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INgs3GaoarAS 6 x 10E18/cnt 15 nm

INosoRlnasAS undoped 15 nm

INosoAlnssS undoped 3 hm
INgs363047AS undoned 23 nm
NasoAloashS . undoped 4 pm
NosoAloashS undoped 400 nm
InAl-AS (X = 0~05) undoped 1000 hm

a8 1,
Fig. 1.

Metamorphic HEMT ol 1] &,
Epi-structure of Metamorphic HEMT.
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Fig. 2. The DC measured result of MHEMT (Unit gate
width = 70 um, number of fingers : 2 unit): (a)
DC-V characteristics, (b} Transconductance
characteristics.
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Fig. 5 The circuit diagram of MIMIC cascode amplifier:
(@) 1 stage cascode amplifier, (b) 2 stage

cascode amplifier. (b)
. a8 6 HMZEE MMIC cascode ZE7| ARl (@) 1g
A A3 A4S 2 A cascode ZEE7|, (b) 2+ cascode SE7|.

MIMIC cascode &Z719 A4 2 AL 93 ohu3t Fig. 6. Photggraph of the fabricated MlMI(.D. cascode
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