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	日間部四技
	

	開課年級
	4
	開課學期
	上
	預修課程
	無

	科目名稱
	通信基頻晶片電路
	修　別
	選修
	學分數／學時數
	3/3

	授課教師
	吳志峰

	優質課程
	（）0.一般課程、2.智慧財產權、2.性別平等、3.融滲式服務學習課程、4.創新、創意課程、

             5.綠色課程（環境教育或永續發展教育相關課程）、6.工作（職場）倫理課程。

	教 科 書
	Telecommunication Breakdown: Concepts of Communication Transmitted via Software-Defined Radio

	參 考 書
	1. T. D. Chiueh and Pei-Yun Tsai, OFDM Baseband Receiver Design for Wireless Communications, John Wiley & Sons, 2007.
2. M. Engels, Wireless OFDM Systems: How to make them work? Kluwer Academic Pub., 2002.
3. IEEE Paper

	評量方式
	出席( 10%), 作業(20%), 期中考(20%), 期末考(20%), 期末專題(30%)

	內

容

綱

要
	此課程是IC設計的進階課程，也是進入通訊IC設計相關產業的一門基礎課程，希望藉由課程的介紹、教導與討論，幫助學生建立進入該相關產業的基礎知識，並奠定學生具有建立數位傳收機設計平台與模擬的能力、數位通訊IC電路設計與分析能力，以利學生研讀更深入的相關課程，如: 數位通信基頻演算法設計與前瞻數位通訊基頻IC設計。學期末，每一位學生要進行一項期末專題製作，並上台報告製作的成果。

1. 簡介: 數位無線電(Introduction: A Digital Radio) (第1週)

2. 電信系統(A Telecommunication System)  (第2、3週) 

3. 模型化通道損毀(Modelling Channel Corruption)  (第3、4週)

4. 調變技術(Modulation) (第5、6週)

· 脈波振幅調變(PAM)/正交振幅調變(QAM)
· 正交分頻平多工(OFDM)
5. 自動增益控制(Automatic Gain Control), 脈波整形(Pulse Shaping)與接收濾波器(Receive Filtering) (第7、8週)
6. 同步技術(Synchronization)  (第10、11、12週)

· 載波同步(Carrier synchronization)
· 時序同步(Timing synchronization)
7. 等化與偵測技術(Equalization and Detection) (第13、14、15週)

· 脈波振幅調變(PAM)/正交振幅調變(QAM)系統之線性等化器(Linear equalizer, LE), 順向等化器(Feed forward equalizer, FFE)與決策回授等化器(Decision feedback equalizer, DFE)
· 正交分頻平多工(OFDM)系統之通道估測(Channel estimation)與頻域等化器(Frequency-domain equalization, FEQ) 

8. 浮點(Floating-point)與定點(Fixed-point)考量與分析 (第15週)

9. 案例分析(Case Study) (第15、16、17週)

· 車用乙太網路(Automotive Ethernet) 
· IEEE 802.11a/n/ad/ac無線區域網路(WLAN)單輸入單輸出(SISO)/多輸入單輸出(MISO)/多輸入多輸出(MIMO)正交分頻平多工(OFDM)系統
10. 期中考 (第9週)
11. 期末考 (第17週)
12. 期末專題報告(第18週)
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Year of   2019   Syllabus（four-year program）

	Year
	4
	Semester
	Fall
	Pre-taking Course
	none

	Course
	Communication Baseband IC Design
	Required course

/ Elective course
	Elective
	Credit / Hour
	3/3

	Instructor
	Chih-Feng Wu (吳志峰)

	Textbook
	Telecommunication Breakdown: Concepts of Communication Transmitted via Software-Defined Radio

	Reference
	1. T. D. Chiueh and Pei-Yun Tsai, OFDM Baseband Receiver Design for Wireless Communications, John Wiley & Sons, 2007.

2. M. Engels, Wireless OFDM Systems: How to make them work? Kluwer Academic Pub., 2002.
3. IEEE Paper

	Scoring
	Participation (10%), Homework (20%), Mid-term (20%), Final exam (20 %), Final Project (30%)

	Syllabus
	This course is an advance IC design course. It is also a fundamental course for entering industry of the communication IC design. The course can assist the students to build the related knowledge of the communication IC design including the design and the simulation platform of the transceiver, as well as the design and the analysis of the communication IC. Therefore, the students are able to study the advance courses such as Digital Communication Baseband Algorithm and Advance Digital Communication Baseband IC Design. Finally, each student has to realize a final project and present the result in the course. 
1. Introduction: A Digital Radio (1st week)

2. A Telecommunication System (2nd and 3rd week) 

3. Modelling Channel Corruption (3rd and 4th week)

4. Modulation (5th and 6th week)

· PAM/QAM
· OFDM
5. Automatic Gain Control, Pulse Shaping and Receive Filtering (7th and 8th week)

6. Synchronization (10th, 11th and 12th week)

· Carrier synchronization
· Timing synchronization
7. Equalization and Detection (13th, 14th and 15th week)

· Linear equalizer (LE), Feed forward equalizer (FFE) and decision feedback equalizer (DFE) for PAM/QAM systems
· Channel estimation and frequency-domain equalization (FEQ) for OFDM systems
8. Floating- and Fixed-point consideration and analysis (15th week)
9. Case Study (16th and 17th week)

· Automotive Ethernet 
· IEEE 802.11a/n/ad/ac WLAN (SISO/MISO/MIMO OFDM system)
10. Midterm (9th week) 

11. Final Exam (17th week) 

12. Final Project Demo/Presentation (18th week)
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