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Design of a 6 ~24 GHz Ultra-Wideband GaAs-Based Multifunctional Chip
with Time-Delay and Amplitude-Controlled Bidirectional Amplification
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Abstract: In response to the demand for miniaturized multifunctional chips in electronic warfare application transceiver
components, a new dual-port circuit link architecture is proposed. Based on 0. 15 pm gallium arsenide pseudomophic high e-
lectron mobility transistor (GaAs pHEMT) process, a 6~24 GHz multifunctional chip with time delay and attenuation ultra-
wideband bidirectional amplification is designed, which realizes bidirectional amplification of transmission and reception states
and multifunctional integration of the chip, reducing the complexity of the circuit structure and decreasing the chip area. The
chip integrates a low noise amplifier for reception, a power amplifier for transmission, two single-pole double-throw swit-
ches, a 5 bit numerical control attenuator, and a 2 bit numerical control time delay device. The RC negative feedback net-
work and RC parallel network is used to optimize the amplifier performance, the stacked structure is used to enhance the
power capacity of the RF switch, and an additional phase shift optimization network is used to reduce the additional phase
shift of the attenuator. The results show that the chip achieves a gain of greater than 9. 0 dB for each channel within the op-
erating frequency band, the input and output return losses are less than —8. 0 dB and —6. 5 dB respectively, and the receiv-
ing channel noise factor is less than 5. 1 dB, achieving an attenuation range of 0~15. 5 dB and time delay range of 0~15 ps,
and core chip area of 4. 64X 1. 44 mm’.
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