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ABSTRACT

In this paper, we design a low noise amplifier to support ka-band satellite communication systems using 65-nm
RFCMOS process. The proposed low noise amplifier is designed with high-gain mode and low-gain mode, and is
designed to control the gain according to the magnitude of the input signal. In order to reduce the power consumption,
the supply voltage of the entire circuit is limited to 1 V or less. We proposed the gain control circuit that consists of
the inverter structure. The 3D EM simulator is used to reduce the size of the circuit. The size of the designed amplifier
including pad is 0.33mm’ The fabricated amplifier has a -7 dB gain control range in 3 dB bandwidth and the reflection
coefficient is less than -6 dB in high gain mode and less than -15 dB in low gain mode.
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Fig. 1 Block diagram of RF receiver
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Fig. 2 Schematic of proposed Ka-band low noise amplifier.
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Fig. 5 Simulated noise figure in high gain mode low gain
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Table. 1 Simulated S-parameter & Noise Figure

S11 S22 Gain NF
High-gain mode | >-15.0 >-13.4 <15.0 >2.46
Low-gain mode | >-13.4 >-7.6 <9.0 >2.94
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