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Complementary Metal Oxide Semiconductor (CMOS) technologies are driving the Integrated Circuit (IC) markets. 

The conventional IC and the Micro-Electro-Mechanical System (MEMS) technologies usually employ top-down 

fabrication methodologies for high volume manufacturing. However, as the CMOS technologies are scaled down, 

there are many challenges owing to the variability, reliability and power issues. Similarly, though MEMS inertial 

sensors are sold in large volumes, the application of MEMS technologies for gas and bio-sensing is still ridden with 

reliability and selectivity issues. Some of these issues in CMOS & MEMS technologies can be better addressed by 

employing a host of bottom-up nanotechnology/biotechnology approaches through innovative process integration 

strategies. Further, in the current era of ‘More than Moore’ scaling, integration of diverse 

components/functionalities/processes on the chip dominates the technology roadmap rather than packing of more 

transistors on the die. This calls for an intelligent integration of diverse technologies, materials and processes on 

the same die for realization of future smart systems. Using examples [1]-[15], we will see how self-assembled 

monolayers can help extend the CMOS technology roadmap and help realize the future sensors needed for the 

Internet of Things applications.  
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