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Abstract 

The performance of the analog integrated CMOS circuits is very sensitive to design parameters. Its 
design is a knowledge-intensive trade-off approach and requires lots of expertise. Thus, with increased 
complexity, the design of high-performance analog circuit becomes a very challenging task. In order to 
overcome difficulties associated with the analog integrated circuit design, we propose a novel concept 
of the parasitic-aware automatic circuit design of analog CMOS circuits that extends the design 
automation from the schematic- level to layout-level.  To achieve this, use of the configurable layouts is 
proposed instead of the conventional handcrafted layouts. The proposed concept does not require any 
human intervention and provides the parasitic-aware design of the high-performance circuit. We have 
utilized evolutionary algorithms based optimization techniques. Further, two improved evolutionary 
algorithms namely; MPSO (Modified Particle Swarm Optimization) and EABC (Enhanced Artificial Bee 
Colony) are proposed for the analog circuit design. The parasitic-aware automatic design of the Ring-
oscillator, VCO, CMOS buffer, two-stage op-amp, high-gain bulk driven OTA are demonstrated. Further, 
the two-stage op-amp and bulk-driven OTA are designed at layout-level considering the process 
variations. The obtained results reveal that using the proposed concept of parasitic-aware automatic 
circuit design even less-experienced designer can design high-performance analog circuits at the layout-
level in an efficient manner. 

This thesis will help in designing high-performance CMOS analog circuit efficiently by considering the 
parasitic from the beginning of the design. 
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