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Design of Cascode HBT-MMIC Amplifier with High Gain and Low Noise Figure
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ABSTRACT

According to the design concept of microwave front-end, a low noise amplifier block using HBT cascode
topology is proposed to provide high gain and low noise figure with low bias current. We has implemented
MMIC-LNA with a modified configuration using inductors to show low noise at the emitter and base of
cascoded HBT-MMIC amplifier. The measured performance of the designed MMIC-LNA at 3.7GHz are a gain
of 19dB, noise figure of 2.7dB and image rejection of 35dBc using a supply of 3mA and 2.7V. We can
convinced that cascoded amplifier block to fulfill a high gain, low noise and image rejection if microwave
front-end receiver is designed by cascode MMIC-LNA with the active image rejection filter.
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Fig 1. Ampilifier circuit of cascode.
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Fig 3. Inductive degeneration for low noise cascode
amplifier circuit.
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Table 1. C-band MMIC down-converter specification

RFF 54 3.7 GHz ~ 4.2 GHz
Input VSWR 25:1
Conversion gain 28 dB typ.
output VSWR 2:1

Gain 28 dB

Noise Figure 2 dB

Image rejection 40 dBc min

2tojo] 2 AR
Fig 4. Photo of cascode MMIC Amplifier and
wire bonding.
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Fig 5. Photo of cascode MMIC Test fixture.
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Table 2 Comparision between CMOS and designed
cascoded HBT-MMIC
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o) u] x) A A 12dB 38dB(typical)
P1dB -14dBm -15dBm
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