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Design of InGaP/GaAs HBT Amplifier with High Linearity and High Gain
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Abstract

This paper proposes a modified Darlington cascode amplifier with high linearity and high gain. The proposed schematic design can
maximize the gain using the Darlington cascode configuration and also improve the linearity using a linearizer composed of a diode
circuitry. The designed amplifier was fabricated using an InGaP/GaAs HBT MMIC process. The measurement demonstrated a small
signal gain of 18.9 dB, a P;g of 13.7 dBm, and an OIP; of 29.1 dBm in the 3.5 GHz range, which was deployed for 5G mobile
communication bands. The amplifier consumed 161.7 mW DC power with a supply voltage of 3.3 V.
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Fig. 1. Proposed Darlington cascode amplifier with diode
linearizer circuit diagram.
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Fig. 2. Small signal simulation of the designed amplifier
without the diode linearizer.
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Fig. 3. Small signal simulation of the designed amplifier
with the diode linearizer.
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Fig. 4. Noise figure simulation of the designed amplifier
with/without the diode linearizer.
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Unit Test result
Freq. MHz 900 1,900 | 2,600 | 3,500
Sy, dB 23.7 21.8 20.6 19.1
Si dB -17.8 21.8 -28.1 -15.9
Sho dB -172 -183 -15.5 -183
NF dB 32 32 34 4.1

Py dBm | 145 | 139 | 139 | 137

OIP, dBm 35.1 387 29.6 29.1

% 19.7 14.3 14.4 13.3

@ 8dB % 3.7 28 29 2.6
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Table. 2. Performance comparison with commercial MMIC
amplifiers in 3.5 GHz band.
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v \ 5.0 3.0 3.0 33
I mA 46 55 55 49
S, dB 165 18 13.1 19.1
S, dB 14 | —145| -2 | —159
S, dB ~12 | —189 | —155 | —183
NF dB 33 2 43 4.1
Pus | dBm 15 145 14 137
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