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ABSTRACT

As minimum feature sizes shrink into the deep-subwavelength range, manufacturing becomes in-
creasingly difficult, and the costs and complezity of standard cell ASIC design become prohibitive for all
but the highest-volume products. Many manufacturing difficulties owe to the irregularity of standard cell-
based design; therefore, design using more regular logic fabrics becomes an atiractive alternative to the
standard cell paradigm. In this report, we outline an alternative CAD flow using a DFM-friendly regular
logic fabric based on heterogenous yet highly reqular structures called “bricks.” In particular, we describe
methods for the automatic generation of brick layouts. We show that regularity requirements simplify
the problem of brick generation and can be exploited to yield layout methods which allow us to make
strong guarantees of completeness and optimality. Finally, we present ezperimental results and discuss

possibilities for future work.
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1 Introduction

Since its statement in 1965, Moore’s Law [3] has predicted (and driven) an exponential increase in
the number of transistors that can be packed onto an integrated circuit (IC). This increase in transistor
density implies an exponential decrease in the size of the features which compose those transistors. As
device sizes scale down into deep-subwavelength territory, the challenges of nanoscale manufacturing are
becoming increasingly difficult to overcome. Accordingly, the complexity and costs of Application-Specific
IC (ASIC) design as it is currently practiced are skyrocketing [14] (see Figure 1). In this section, we

discuss the manufacturing challenges of deep-submicron design, and we outline a design methodology for

coping with these challenges.
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Figure 1. Exponential increase of ASIC design costs.

1.1

Many of the challenges of nanoscale manufacturing are related to optical lithography. For complex
physical reasons, the rate at which the illumination wavelength is decreasing is not keeping pace with
minimum feature size scaling. For example, a wavelength of 193nm was first widely used at the 130nm
node; however, according to the 2004 ITRS Roadmap, 193nm lithography will remain in use all the way

down to the 32nm node [16]. As the minimum feature size scales deep below the illumination wavelength,
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faithful reproduction of the smallest features becomes extremely difficult.






