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Currently, VLSI design has established a dominant role in the electronics industry. 

CAD tools have enabled designers to manipulate a huge number of transistors on a single die 

and shorten time-to-market. In particular, logic synthesis tools have contributed significantly 

to reduce the design cycle time. In this sense, it becomes comfortable to have efficient 

algorithms to derive optimal transistor networks automatically. There are a large variety of 

transistor networks arrangements, presenting naturally different behaviors in terms of area, 

delay and power consumption. Thus, network functional verification, network profile 

extraction and performance estimators are also quite useful for those designers that aim to 

generate and to evaluate potential logic gate implementations to feed standard-cell flow 

designs (using cell libraries), and for those ones who target the use of library-free technology 

mapping concept (using automatic cells generators). 

 

SwitchCraft environment provides a set of tools for switch network (and logic gate) 

generation. Transistor networks corresponding to target logic functions can be generated from 

Boolean equations and/or from BDD graphs. Logically and topologically complementary 

networks can be derived through dual-graphs. Different CMOS logic styles can be obtained, 

e.g. single- and dual-rail, static and dynamic topologies, with disjoint planes (pull-up PMOS / 

pull-down NMOS) and in a PTL-like structure (with a shared pull-up/pull-down structure). 

Estimators for delay propagation, layout area and power dissipation (dynamic and leakage) 

are available. The switch network profile can also be extracted, providing the logic function 

behavior, switch/transistor count, number of connections in internal nodes, the longest and 

shortest paths, and so on. 
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