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RESEARCH ON SPECIAL ROUTERS IN CROSSTALK-AVOIDANCE OF VLSI
PHYSICAL DESIGN AND SYSTEM-IN-PACKAGE (SIP)

I FERSE o — 2 [EHRER4 B HERATH UPUL PRIYADARSHANA

High-performing and cost-effective electronics have a rising demand in today’s
information society. Very Large Scale Integration (VLSI) and system integration
technologies such as System-in-Package (SIP) have emerged as technological
breakthroughs in electronic design. However, as the technology keeps on advancing,
several issues have surfaced that need designer’s special attention.

Crosstalk 1s a major issue in Deep Submicron (DSM) LSI. Maze router-based
rectilinear crosstalk-avoidance routers can only route in the four rectilinear directions.
So that they may fail to find alternate paths that avoid parallel runs of aggressor and
victim, eliminate acute congestion and shorten wirelength. In order to redress this
issue, an Octalinear Re-router for Crosstalk Avoidance (ORCA) is proposed as an
augmentation to rectilinear routers. It has the flexibility to route in all eight directions.
Use of a label map and multiple candidate point lists are central to the new algorithm.
Experiments are conducted using several benchmark circuits, and the efficacy of the
octalinear approach over rectilinear method is proven by showing: avoidance of
parallel runs, keeping crosstalk-avoidance distance as much as possible, wirelength
reduction, handling areas with acute congestion and ensuring routability. Results
show that ORCA reduces wire length up to 21.6% in comparison with rectilinear
routing.

System-in-Package (SIP) technology has an increasing presence in many
applications. It is quite clear from Rent’s rule that the number signal and control I/Os
of a chip increases with the integration level. In addition, wires in packages require
special design techniques. In this context, current 3D SIP architecture puts forward
few challenges to routing: growing number of interconnects, space constraints,
complexity with multiple chips and interconnect coupling. To address some of these
issues, an escape routing design strategy is proposed. It aims to minimize the number
of layers and ensure no unconnected pins are left. Routing strategy employs a central
triangular pattern. It is demonstrated that the strategy guarantees routing, minimizes
the number of layers and can handle interconnect coupling issues. In experiments, a
Chip Scale Package (CSP) with 1940 nets could be routed successfully in four-layers
using the above routing strategy.

This whole research is about two critical issues that have a growing influence
on modern Electronic Design Automation (EDA). The author earnestly believes that
the research findings would in someway contribute to the improvement of present

design approaches in mitigating crosstalk and addressing SIP routing issues.
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