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Maximum Enrolment

(Optional)

BHEHFR PR JBERATR || LRIE ] HE(FREER) KT
Delivery Method Lectures || Tutorials Lab/Practical ||Other (Please specify) |[Total
N 32 32
Credit Hours
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Pre-requisites or Other

Academic Requirements None
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This course delivers a comprehensive framework of integrated circuit technologies, aiming to cultivate undergraduates'
professional competencies and innovative capabilities in chip-related fields. The curriculum encompasses pivotal
domains including IC evolution history, semiconductor device physics, advanced fabrication processes, EDA toolchains,
and cutting-edge IC design methodologies for computing/communication/sensing/Al applications. Through integrated
theoretical-pedagogical approaches, students will acquire systematic understanding of technological development
trajectories, master the complete knowledge chain from device fundamentals to system design, and build holistic
awareness of IC industry ecosystems (design-manufacturing-packaging-application). The program strengths quality
control consciousness and innovative thinking, laying a solid foundation for careers in chip R&D, IC design and
semiconductor manufacturing.

ik SRR Learning Outcomes
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This course will focus on introducing the basic knowledge of integrated circuit design, and committed to allowing
students to understand the basic content in integrated circuit design, understand the core technology and understand
possible career development in the future, cultivate students' interest in integrated circuit design, promote students to
cultivate good self-awareness, cultivate students' excellent self-driven learning ability, and build a good professional
foundation for future research and development of integrated circuit design.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Theory lesson content:

Week 1: History of Integrated Circuits

1.1 US-Soviet Competition

1.2 US-Japan Competition

1.3 US-China Competition
Week 2: History of Integrated Circuits

2.1 The Endless Frontier

2.2 Bell Labs

2.3 Silicon Valley

2.4 Domestic IC Development History
Week 3: IC Devices and Manufacturing

3.1 Device Principles

3.2 Manufacturing Processes

3.3 Intel and Moore’s Law

3.4 TSMC
Week 4: IC Devices and Manufacturing

4.1 Domestic Fab Development History

4.2 Mainland Semiconductor Production Lines

4.3 SMIC (Semiconductor Manufacturing International Corporation)
Week 5: EDA

5.1 EDA Basics

5.2 Berkeley and SPICE

5.3 CMU and BDD
Week 6: EDA

6.1 The Big Three EDA Companies

6.2 Analog Simulation

6.3 Digital Synthesis

6.4 Domestic EDA Development History
Week 7: Computer Chips

7.1 Computer Chip Basics

7.2 ARM Instruction Set and Architecture

7.3 RISC-V Instruction Set and Architecture
Week 8: Computer Chips

8.1 Intel, AMD, and x86

8.2 Loongson

8.3 Huawei Kunpeng and Ascend

8.4 Alibaba Xuantie and Biren
Week 9: Communication Chips

9.1 Communication Chip Basics

9.2 UCLA and Communication Chips

9.3 TI and ADI
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Week 10: Communication Chips

10.1 Motorola and Qualcomm

10.2 Broadcom

10.3 Domestic Communication Chip Development History
Week 11: Sensor Chips

11.1 Embodied Intelligence: Integration of Sensing, Storage, and Computing

11.2 Scaling Law in Personalized Healthcare

11.3 Image Sensor Basics

11.4 MEMS Sensor Basics
Week 12: Sensor Chips

12.1 llumina and DNA Sequencing

12.2 Domestic Sensor Chip Development History

12.3 Introduction to Domestic Sensor Manufacturers
Week 13: Al Chips

13.1 The Past and Present of Computers and Integrated Circuits

13.2 Introduction to Artificial Intelligence

13.3 Deep Learning

13.4 Deep Neural Network Accelerators
Week 14: Al Chips

14.1 Nvidia Tensor Core

14.2 Huawei Da Vinci Core

14.3 Google TPU

14.4 Cambricon

14.5 In-Memory Computing
Week 15: The Future of Integrated Circuits

15.1 Introduction to Neuromorphic Chips

15.2 Neuromorphic Chip Basics

15.3 Representative Neuromorphic Chips

15.4 Domestic Neuromorphic Chip Development History
Week 16: The Future of Integrated Circuits

16.1 Introduction to Quantum Computing Chips

16.2 Quantum Computing Chip Basics

16.3 Quantum Computing Chip Companies

16.4 Domestic Quantum Computing Chip Development History

M RILESEEE Textbook and Supplementary Readings

2% 45 H Reference:

2020.
Digital Fundamentals, Tenth Edition, Thomas L.Floyd, Pearson, 2008.
Fundamentals of Microelectronics, 3rd Edition, Behzad Razavi, Wiley, 2021

Introduction to Microelectronics and Integrated Circuit, YuMing Fang, Publishing House of Electronics Industry,
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This Course has been approved by the following person or committee of authority




