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Fully Integrated X-Band CMOS RF Transceiver for Data Communications
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Abstract

This paper presents the design of an X-band complementary metal-oxide-semiconductor (CMOS) radio frequency (RF) transceiver
integrated circuit (IC) for data communications, which comprises RF front ends, frequency synthesizers, baseband amplifier (BBA)
blocks, analog-to-digital converter and digital-to-analog converter (ADC/DAC), and digital front-end blocks. The receiver is designed with
a direct-conversion architecture, using a 65 nm CMOS process. The dimensions of the die are 5x5 mm. The RF circuits achieves sufficient
gain and electrostatic discharge (ESD) reliability using an on-chip transformer. The measured gain and noise figure (NF) of the receiver
are over 90 dB and below 5.5 dB, respectively. The maximum output power and output third-order intercept point (OIP3) of the
transmitter exceed 8 dBmand 16 dBm, respectively. The power consumed by the transmitter and receiver modes are 287 mW and 178
mW, respectively, for a 1.2 'V supply.
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test board.
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Table 1. Comparison table of X band RF transceiver ICs.

DC pow
Band Rx NF PLL PN |Tx Pl dB CMOS .
Ref (GHz) (dB) (dBo/Hz) (dBm) (Tx/Rx) tech (nm) Integration Year
(mW)
1 10.5 >11.5 —93 1 350 180 RF+VCO (radar) 2009
2 9.5~12 no Rx no PLL 0.2 192/N.A. 65 Radar only Tx RF+LO 2012
3 9.8~10.2 16.8 —102.3 2 147 65 Radar TRx RF+PLL+ADC+DFE | 2018
4ch radar
4 9.1~10.6 | 4.8~62 1164 10 162/65 65 Rx/Tx RF, PLL, DDS 2021
5 85~11 no Rx no PLL 19 378/N.A. 65 Only Tx 2019
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~X+ — ~
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