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This is an undergraduate—level course on electronic design automation (EDA)
for modern integrated circuits (or we call computer aided design, CAD). This
course provides an overview of the fundamental IC design flow and algorithms,
including logic synthesis, placement and routing, timing analysis, etc. We
will also cover the most recent progress in machine learning assisted EDA,
hardware acceleration, design for manufacturability, and so on. In the course
project, we encourage students to participate international CAD contests and
interact with researchers all over the world. Students will receive a
systematic study of CAD algorithms and learn to develop algorithms and
software to automate modern IC design.
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1. Introduction: from electric symbols to the real physical world FEAHE EA/2H
(4 ZB)
More details:
a) We will introduce how a circuit is designed and implemented in the
physical world.
b) We will cover the typical design flow and methodology widely used in the
industry.



c) We will highlight the fundamental challenges from high level.

2. Logic synthesis: manipulating circuit graph / @BH%ZE4E (8 )
a. Boolean algebra / fi/RAVEL (2 Z#B)
b. Logic optimization / ZH ik (2 2#E)
c. Technology mapping / T. AW (4 %)
More details:
a) We will introduce how we represent the circuit in a graph and optimize
the circuits with graph transformation.
b) We will cover common operations for logic optimization.
c) We will formulate the mathematical problems for technology mapping and
explore potential solutions.

3. Placement: from facility location problem to ASIC placement / AfiJ& (8 %)
a. Partitioning / & (2 i)
b. Floorplanning / AR (2 )
c. Placement / fiJ& (4 ZB))
More details:
a) We will introduce typical problems in placement and their relationship
with well-known problems in operating research.
b) We will introduce the algorithm development for partitioning,
floorplanning, and placement in the history.
c) We will learn to formulate integer programming and nonlinear
optimization problems for placement related tasks.

4. Routing: from vehicle routing to VLSI routing / fiZk (8 %))
a. Tree generation / FiZRIFMHIAERL (2 228))
b. Routing / #iZdk (4 %B))
c. Track assignment / FiZkHiE /D HL (2 FI)
More details:
a) We will introduce typical routing flow for large-scale IC designs.
b) We will extend the minimum spanning tree, Prim, and Dijkstra algorithms
for tree generation.
c) We will explain the widely—used A* shortest path and maze routing
algorithms for IC routing.
d) We will introduce relaxation techniques for solving NP-hard problems.

5. Timing analysis / B[F08T (8 )
a. Wire delay models / HERZRIEIRFEAL (2 Z2H))
b. Static timing analysis / BEASHEFEOHT (4 248D
c. Incremental timing and CPPR / itz MrAlAE M ER A2 E (2 220))



More details:
a) We will introduce various delay modeling techniques and their
mathematical insights.
b) We will explain the standard procedure on static timing analysis and
related graph traversal tasks.
c) We will expand to recent topics on incremental timing analysis and
common pessimism path removal and the emerging computation challenges.

6. Advanced topics / FXFiAR (8 2£IF)
a. Machine learning in EDA / HL#%#>JHfiB) EDA (2 24H)
b. Distributed computing and hardware acceleration / 43Af =it & -5 AE N
(2 221
c. Design for manufacturability / mJ#l& & F 5040 (2 ZED)
More details:

g

a) We will cover the recent successful machine learning techniques for
solving EDA problems.

b) We will introduce how to speedup the design flow with distributed
computing and hardware acceleration.

c) We will introduce the design challenges in advanced technology nodes and
explain what is design—technology co—optimization.

7. Course project presentation / BRFEIiHER (4 2£I)
More details:
a) Students will present their experience and results on the course
projects and discuss with each other on how to improve the existing
algorithms.
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