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Abstract

In this paper, we report the design and the measurement of a X-band low noise amplifier (LNA) monolithic
microwave integrated circuit (MMIC) using a 0.25 (m gate length microstrip GaN-on-SiC high electron mobility
transistor (HEMT) technology. The developed X-band GaN-based LNA MMIC achieves small signal gain of 22.75 dB
~ 25.14 dB and noise figure of 1.84 dB ~ 1.94 dB in the desired band of 9 GHz to 10 GHz. Input and output return
loss values are -11.36 dB ~ -24.49 dB and -11.11 dB ~ -17.68 dB, respectively. The LNA MMIC can withstand 40
dBm (10 W) input power without performance degradation. The chip dimensions are 3.67 mm x 1.15 mm. The
developed GaN-based LNA MMIC is applicable to various X-band applications.
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Table 1. Summary of typical parameters of the 4F50
HEMT in NP2502 technology.
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Frequency: 9 GHz ~ 10 GHz
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Fig. 1. Input return loss and conjugated optimum noise
impedance characteristics of 4F50 um unit GaN
HEMT with and without source inductive feedback.
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Fig. 2. Schematic diagram of the designed X-band
GaN-based low noise amplifier MMIC.
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Fig. 3. Chip photograph of the fabricated X-band

GaN-based low noise amplifier MMIC.
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Fig. 4. Measured S—parameters characteristics of the
fabricated X-band GaN-based low noise amplifier
MMIC.
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Fig. 5. Measured noise figure characteristics of the
fabricated GaN-based low noise amplifier MMIC.
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Fig. 6. Measured output power characteristics of the
fabricated GaN-based low noise amplifier MMIC.
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Table 2. The comparison of the developed X—band GaN-
based low noise amplifier MMIC with other
reported data.
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