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PRFEMESL-Course Description

Physical design is the phase that follows logic design, and it includes the following steps
that precede the fabrication of the IC: logic partitioning, cell layout, floorplanning, placement,
and routing. In this course, the automation of these steps is examined in the context of very deep
submicron technology. We shall also discuss the applications of several important optimization
techniques, such as network flow, Steiner tree, scheduling, simulated annealing, genetic

algorithm, and linear/convex programming.



WRFEHH HFR-Course Objective
« Understand the concepts of physical design process such as partitioning, floorplanning,

placement, routing, and timing optimization.

« Discuss the concepts of basic design optimization algorithms and their applications to

physical design automation.
« Understand the concepts of simulation and synthesis in VLSI/FPGA Design Automation.

o Formulate CAD design problems using algorithmic methods.
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F M FL-Required Reading Materials —

[1]. (Required Textbook) Andrew B. Kahng, Jens Lienig, Igor L. Markov, Jin

Hu. VLSI Physical Design: From Graph Partitioning to Timing Closure. Springer; 2011th edition,

February 9, 2011. ISBN: 978-9048195909.

[2]. Class notes and published papers.
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1 Basic Concepts [1] Ch.1
2-4 Netlist Partitioning [1] Ch. 2
5-6 Chip Planning [1] Ch. 3
7-8 Placement [1]Ch. 4
9-10 Global Routing [1]Ch.5
11 Detailed Routing [1] Ch. 6
12 Specialized Routing [1]Ch.7



https://www.amazon.com/VLSI-Physical-Design-Partitioning-Closure-dp-904819590X/dp/904819590X/ref=mt_other?_encoding=UTF8&me=&qid=

13 FPGA Routing [2]

14-15 Timing Closure [1] Ch. 8

Demo of Students’ Programming

16 Assignments

PRI IR Expected Learning Outcomes —

By the end of the course, students should be able to:

CO1: know how to place the blocks and how to partition the blocks for designing the IC

layout.
CO2: solve the basic performance issues in circuit layout.

COa3: analyze basic physical design problems and employ appropriate automation

algorithms for partitioning, floor planning, placement, and routing.

CO4: decompose a large mapping problem into pieces, including logic optimization with

partitioning, placement, and routing.

CO5: analyze circuits using both analytical and CAD tools.



