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8.5~11.1 GHz GaN Low-Noise Amplifier MMIC with 1 dB Gain Flatness
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Abstract

In this study, an 8.5~11.1 GHz low-noise amplifier monolithic microwave integrated circuit with a 1 dB gain flatness was designed
and manufactured using the Electronics and Telecommunications Research Institute’s 0.2 um GaN process technology. The first stage
of the low-noise amplifier, having a three-stage cascade structure, was designed to optimize the noise figure and bandwidth using source
degeneration with an inductor. The second and third stages were designed to secure gains and improve gain flatness. The 1 dB gain
flatness in the 8.5~11.1 GHz band was realized as a 25~26 dB gain using short-circuit capacitors in the interstage between the second
and third stages and output matching circuits and noise figure showed 1.86~2.01 dB.
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Fig. 1. 02 pm GaN HEMT device structure and its
FIB-SEM image.
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Fig. 3. Schematic diagram and fabricated chip of 8.5~11.1 GHz GaN low-noise amplifier MMIC.
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Fig. 4. Gain variation of GaN LNA MMIC for short-
circuit capacitor (Cy) in the interstage between
the second and third stages.
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Table 1. Designed and measured results of GaN LNA
MMIC (A: band-width).

Items Units | Designed results|Measured results
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Gain (flatness: £1) | dB 283~29.1 25.0~26.0
Noise figure dB 1.83~2.05 1.86~2.01
Chip size mm’ 22
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