Abstract

Tutorial 2

Physical Design Trends and Layout-based Fault Modeling

Susmita Sur-Kolay
Indian Statistical Institute, Kolkata
India
Tel: +91-33-2577-2088 extn. 3006
Fax: +91-33-2577-3035
Email: ssk@isical.ac.in

Parthasarathi Dasgupta
Indian Institute of Management, Calcutta
India
Tel: +91-33-2467-8300 extn. 196
Fax: +91-33-2467-8304
Email: partha@jiimcal.ac.in

Bhargab B. Bhattacharya
Indian Statistical Institute, Kolkata
India
Tel: +91-33-2577-2088
Fax: +91-33-2577-3035
Email: bhargab@isical.ac.in

Sujit T. Zachariah
Intel India Development Centre, Bangalore
India
Email: sujit.t.zachariah@intel.com

Contact author:
Susmita Sur-Kolay

Semiconductor industry has been driven by Moore's law for almost a quarter century. Device
size miniaturization has allowed dense packing of transistors while the improved transistor
performance has led to significant increase in frequency. Physical design of integrated circuits
has always faced new challenges posed by emerging technologies. Performance requirements
and high yield being related to physical design, a two-pronged approach from the design as well
as the test platforms is mandated. This tutorial aims at presenting the concerns and techniques
that are significant to both the circuit designers and developers of CAD tools for physical design
and layout-based fault modeling and extraction. First, current technology trends in VLSI with
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their impact on the design flow in general and physical design in particular are introduced. Next,
the challenging issues in partitioning, floorplanning and placement, and routing are presented.
Salient methods and representations are discussed. Then, recent topics in deep sub-micron
(DSM) regime such as interconnect planning and synthesis, which involve interconnect
architecture design, delay estimation, delay reduction by buffer insertion, wire sizing are
addressed. The pertinent problem of clock skew management in clock-tree synthesis is discussed.
Post-placement logic rewiring techniques for further optimization of delay, power, reliability are

described. Among the grand challenges posed in ITRS 2002, layout design problems arising in
state-of-the-art mask lithography and manufacturability take the lead. Of these, a glimpse of
optimal proximity correction of the mask and phase shift masking for enhancing sharpness is
given. Algorithms for dummy fill synthesis to achieve uniform density preferred for chemical-
mechanical polishing are covered. The issues of formatting and compacting the enhanced layout

data are also raised. Finally, device scaling has led to blurring of the boundary between design
and test and eroded the predictability of test quality based on classical stuck-at fault coverage.
New fault models at the core of test generation to overcome the test quality crisis are described.
Extraction of such faults requires analysis of the design at the physical and circuit levels of
abstraction while considering failure modes observed during manufacturing. An overview of
layout analysis methods for extraction and targeting of defect based faults such as bridge and
opens, and circuit marginality related failures such as crosstalk, power supply droop is provided.
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