研究所課程綱要表
Graduate degree - Course Syllabus
	課程名稱：（中文CH）混合訊號積體電路
	開課系所Department
	電機所

	Course Title:（English）Mixed-signal Integrated Circuits
	課程代碼Course code
	4156325

	授課教師Professor：Nidhi

	學分數Credits
	3
	必/選修Req/Elec
	Elective
	開課年級
Grade
	Masters

	課程屬性/類別
Course type
	□人文關懷課程            □競賽專題課程         □問題導向課程
■專題導向課程           □總整課程             □實作課程
□實習                   □其他  

	先修科目或先備能力（Prerequisite）： Introduction to VLSI, Electronics (I, II)


	課程概述（Course Overview）：Course Overview: This course is intended to introduce students to mixed signal circuits. It includes (1) design of bandgap reference voltage circuit with emphasis on the feedback circuits at the transistor level, (2) introduce the key components on an IC, (3) introduce the key mixed signal circuits like sample and hold, comparators, (3) introduce ADC and DAC.


	學習目標（Learning Objective）： Learning Objective: Upon completion of this course, students will be able to (1) develop intuition for circuit analysis (2) develop proficiency in techniques required for designing some crucial mixed signal circuits (3) understand the basics of ADCs and DACs (4) study a recent research paper in field of Mixed-signal IC design.

	教科書
Textbooks1
	1.	Analog Integrated Circuit Design, David Johns and Ken Martin, John Wiley & Sons, 1997.
2.	Analysis and design of Analog Integrated Circuits, Gray, Hurst, Lewis, and Meyer, 4th Edition, John Wiley and Sons
3.	CMOS: Mixed-Signal Circuit Design, 2nd E., R. Jacob Baker

	課程綱要 Syllabus
	對應之學生核心能力
Student Competencies
	備註
Comments

	單元主題
Topic
	內容綱要
Content Summary
	
	

	1. Reference voltage and current generators (Week 1, 2, 3, 4 & 5)
· Characteristics of an amplifying nonlinear device
· MOSFET introduction
· Bandgap Voltage Reference

	1.1, 1.2,1.3, 2.1, 2.2, 2.3, 3.2, 4.1, 4.2, 4.3, 4.4
	HW 1: Give a design problem for a bandgap reference voltage generator that needs to be submitted by End-sem. 

	2.	Components available on an IC (Week 6 & 7)
•	Layout considerations 
•	Noise
•	Mismatch
•	Offset calibration Technique
	1.1, 1.2, 2.1, 2.2, 2.3, 3.1,3.2, 4.1, 4.2
	

	1. Comparators (Week 8 & 9)
· Open-Loop Comparators
· Improved Open-Loop Comparators and Latches
· High-speed comparators

	1.1, 1.2,1.3, 2.1, 2.2, 2.3, 3.1,3.2, 4.1, 4.2, 4.3, 4.4
	HW 2: Introducing the Research paper presentation activity to students. Each group needs to select one recent research paper on mixed-signal circuits, and they will give one presentation.

	1. Sampling Circuits (Week 10 & 11)
· Sampling, Oversampling and its implications on anti-alias filter design
· MOS based switch sampling circuit
· Thermal Noise in Sample and Holds
· Charge Injection in a Sampling Switch
· Bottom Plate Sampling
· Gate Bootstrapped Switch

	1.1, 1.2, 2.1, 2.2, 2.3, 3.1,3.2, 4.1, 4.2
	

	1. ADCs and DACs (Week 12, 13 & 14)
· Characterization of DACs 
· Voltage, Charge Scaling and Serial DACs
· Characterization of ADCs, Offset and Gain Error, DNL, INL 
· Dynamic Characterization of ADCs, SQNR, Quantization Noise Spectrum, SFDR
· Introduction to ADC types

	1.1, 1.2, 2.1, 2.2, 2.3, 3.1,3.2, 4.1, 4.2, 4.3, 4.4
	10 mins Presentations from each group explaining the research paper they selected from its motivation, approach, results and outcomes.

	教學要點概述2（Grading Standards）2：
教材編選(Textbooks)：
■自編教材(Own teaching material)　 □教科書作者提供(Authored Textbooks)

教學方法(Teaching Method)：
■投影片講述(PPT)  ■板書講述(Blackboard) □實例示範(Demonstration by examples) 
□操作練習(Activities)

評量方法(Grading Method)：
■上課點名(Final Presentation)（20%）　□小考(Quiz)（%）■作業(Homework)（20%）
□程式實作(Program implementation)（%）　□實習報告(Internship report)（%）
□專案(Project)（%）　■期中考(Mid-term exam)（30%）　■期末考(Final exam)（30%）
□期末報告(Final report)（%）　□其它(Other)（%）

教學資源(Teaching Resources)：
□課程網站(Course Website)   ■教材電子檔供下載(Teaching Material Downloads) 
□其他(Other)                       

教學相關配合事項(Other matters related)：

	核心能力Core Capabilities
●1.1 ●1.2 ●1.3 ●2.1 ●2.2 ●3.1 ●3.2 ●4.1 ●4.2 ●4.3 ●4.4
1.1 學習電機／通訊工程相關領域之理論基礎(Acquiring of theoretical knowledge in EE/COMM)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
1.2 瞭解電機／通訊工程相關領域之實務技術(Understanding of practical techniques in Electrical Engineering)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
1.3 訓練專業論文寫作與簡報的能力(Ability to write technical documents and make effective presentations)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
2.1 培養發掘與分析電機／通訊工程特定領域專題研究之能力(Ability to identify, formulate and analyze problems in specified areas of EE/COMM)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
2.2 培養規劃與執行電機／通訊工程特定領域專題研究之能力(Ability to plan and conduct projects in specified areas of EE/COMM)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
3.1 學習溝通與表達的能力 (Ability to communicate and express effectively)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
3.2 運用個人專長，與團隊成員合作達成計畫目標 (Ability to contribute effectively as an individual, and as a member or leader in team works)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
4.1 瞭解國內外電機／通訊工程特定領域產業及永續發展現況與需求 (Understanding of the trend and sustainable development in both domestic and global industry in specified areas of EE/COMM)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
4.2	理解工程暨資訊倫理及社會責任(Understanding of engineering and information ethics including social responsibilities)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
4.3	培養良好的國際觀 (Development of global perspectives)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：
4.4	培養特定領域專業科技英文能力 (Proficiency in technical English)
　　為何有關(Why is the course capable of cultivating this ability?)：
　　達成指標(Indicators to be reached)：
　　評量方法(Assessment methods)：



註：1.	教科書請註明書名、作者、出版社、出版年等資訊。(Please specify the title, author, publisher, publication year and other information with the textbook information.)
2.	教學要點概述請填寫教材編選、教學方法、評量方法、教學資源、教學相關配合事項等。(At the teaching overview section, please fill out the textbooks, teaching methods, grading methods, teaching resources, and other matters related.)
3.	研究所所有開設之課程，皆須填寫此表格或提供原有格式之課程綱要表。

