
ABSTRACT  

The Binar, Decision Diaqram (BDD) was proposed in 1978 by, Akers as a means to concisely describe 

and represent switching functions, and it has established its place as a modelling technique for digital 

systems. In this dissertation we look at the BDD not only as a technique for logic design and education 

of logic designers, but also as a tool for MOS LSI and VLSI implementation.  

After reviewing basic concepts, we present a strategy for BDD simplification and describe in detail a 

set of algorithms that were implemented in a program for automatic BDD synthesis and simplification. 

We establish relationships with two areas of logic design (Relay Switching Loqic and Multiplexer 

Universal Logic Modules) and show how results derived for them can be applied in digital system 

design with BDDs. We consider both sequential and combinational logic design and discuss logic 

minimization for the single and multiple-output cases.  

We look at BDD implementation as a direct mapping from the BDD representation to a final circuit, 

without an intermediate conversion into gate form. We consider alternative multi-level realizations with 

multiplexer-gates and with steering logic structures made of binary-trees of pass-transistors, and we 

discuss the use of dynamic precharging schemes such as the CMOS domino technique. We show that 

a fully static BDD steering logic structure compares favorably in speed with corresponding dynamic 

circuits, while maintaining useful properties such as low power, high density, and amenability for 

automatic design.  

We show that BDDs can be implemented in semi-custom form in both gate-array and standard-cell. In 

terms of full-custom layout we propose a new type of array, the BDD-array, which we compare with 

other programmable structures. We describe the design of a finite-state machine that was laid out on 

the BDD-array and fabricated in IC form as part of a NSF multi-project chip. Finally, we present an 

algorithm for automatic layout on the BDD-array. This technique, together with the synthesis and 

minimization techniques described, defines the essential aspects of an integrated CAD packaqe for 

automatic BDD design and implementation.  


