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Abstract 
 

With the emerging 5G/6G wireless standards, it has become more important than ever 
to achieve the highest level of CMOS integration for wireless systems on chip. This 
requires the development of programmable low power multi 
band CMOS radios achieving maximum reduction in chip area. This tutorial will discuss 
radio architectures with a focus on direct conversion zero-IF CMOS radios. First a multi- 
band multi-standard radio architecture for V2X 5G wireless radios is presented for 
automotive applications.  A compact design sharing the use of transmit and receive 
basebands for time division duplex (TDD) receivers is also introduced. Modeling of the 
DC offset problem in direct conversion receivers is presented and mixed signal 
solutions to mitigate or remove such DC offset is introduced. The tutorial concludes 
with CMOS design and implementation of some key CMOS baseband blocks including 
those achieving DC offset cancellation.   
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