
The fabrica on of sub 20 nm transistors and the effec veness of computer‐aided design (CAD) for very large scale integra on (VLSI) 
have enabled the assembly of billions of transistors  into a single integrated circuit (IC) at low cost. These ICs have made available and 
affordable various electronic devices to the general public. Many emerging areas of research involve facilita ng human interac on 
with these devices and enabling these devices to interact as a loosely connected en ty (known as the internet of things (IoT)). In this 
talk, I will first present CAD techniques developed for VLSI. Next, I will con nue with how these techniques can be leveraged to ad‐
dress challenges encountered within these emerging domains.  

Every sequen al circuit operates in synchrony, with a clock network delivering a clock signal to the sequen al elements to coordinate 
the computa on. The physical synthesis of the clock network is one of the most challenging design steps within CAD for VLSI because 
the clock network is typically the second largest network on a chip and its quality affects the overall performance of the chip. In my 
research, I have proposed techniques to reduce the nega ve effects of on‐chip varia ons by incorpora ng essen al quality measures 
and design constraints in a graph formula on, thereby transforming the op miza on problem into the problems of finding shortest 
paths and detec ng nega ve cycles in a weighted graph. Moreover, I have also proposed essen al techniques based on mathema cal 
and graph formula ons for the synthesis of clock networks that require support for mul ple‐corners and mul ple‐mode (MCMM). 

The op miza on techniques used within CAD have a few salient features.  They are based on transforma on of an op miza on prob‐
lem to a relevant graph formula on or mathema cal formula on.  Special proper es or structures of the op miza on problem are 
used to enhance the efficiency of the solu on approach or to improve the quality of the synthesized solu on.  These features are also 
relevant to problems encountered in emerging domains, as these problems also are large and complex. I will wrap up the presenta on 
by showing how the problem of rou ng droplets on a biochip and load balancing for cloud compu ng share similar challenges as en‐
countered in VLSI CAD.  
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