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Abstract

Large increases in chip densities have brought about chips that contain a million or more

devices. This growth in chip densities threatens the effectiveness of the best of today’s mask

verification tools with prohibitive runtimes. Special hardware approaches have been proposed to

reduce these prohibitive runtimes. This thesis investigates a new processor architecture to

accelerate VLSI mask checking. VLSI geometry checking comprises such functions as design rule

checking, connectivity analysis, transistor identification and parasitic parameter extraction from

the integrated circuit mask geometry. Rather than recast the entire verification task in

hardware, we identify primitives around which geometry checking tools can be built, and

accelerate these primitives. Unlike previous proposals for special hardware, this structure handles

more realistic representations of masks with an edge-based format and requires no exotic

components. The architecture is based on a restructuring of classical scanline-sweep methods for

direct hardware interpretation; because the architecture can be viewed as directly interpreting the

operators that manipulate the relevant scanline data structure, we refer to this as a data

structure processor. In this study, we propose a data structure processor for two critical scanline

algorithms, Boolean operations and region numbering, for masks with restricted oblique

geometry. Simulation data suggests that, relative to the tasks it was designed to replace, the

scanline processor offers gains in performance of two orders of magnitude for highly oblique mask

data and three orders of magnitude for Manhattan mask data.


