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Ku-Band 50-W GaN HEMT Internally-Matched Power Amplifier
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Abstract

In this paper, a Ku-band 50-W internally-matched power amplifier is designed and fabricated using a CGHV1J070D GaN HEMT
from Wolfspeed. To obtain the same magnitudes and phases for the output signals of the unit transistor cells, which constitute a power
transistor, a slit pattern and an asymmetric T-junction are used in the input and output matching circuits. The internally-matched power
amplifier is fabricated on two different thin-film substrates with relative dielectric constants of 40 and 9.8, respectively, and is measured
under pulsed conditions with a pulse period of 330 us and a duty cycle of 6%. The measured results show a maximum output power
of 50~73 W, a drain efficiency of 35.4~46.4%, and a power gain of 4.5~6.5 dB from 16.2 to 16.8 GHz
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Fig. 1. CGHV1J070D of Wolfspeed.
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Table 1. Device specifications of CGHV1J070D.

Parameters Specifications

10 MHz~18 GHz

Operating frequency

Saturated output power 70 W
Power-added efficiency 60 % @ 10 GHz
Small signal gain 17 dB @ 10 GHz
Operation voltage 40 V
Size 800 £mx4,800 xm
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Fig. 5. Impedance traces of input and output matching circuits.
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Fig. 6. Fabricated internally-matched power amplifier.
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Fig. 8. Measured output power performance of the fabri-
cated power amplifier.
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