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中正大學課程大綱(CCU Course Syllabus)
資訊工程學系(Department of Computer Science and Information Engineering)

	課程名稱(中文)(Course Title (Chinese))：
	數位系統導論實驗 
	開課單位(Teaching Unit)：
	資訊工程學系(Department of Computer Science and Information Engineering) 

	課程名稱(英文)(Course Title (English))：
	Digital System Design Lab 
	課程代碼(Course Code)：
	4102130_01 

	授課教師(Lecturer)：
	林泰吉 

	學分數(Number of Credits)：
	1 
	必/選修(Mandatory/Elective)：
	必修(Mandatory) 
	開課年級(Year)：
	大二 

	先修科目或
先備能力(Prerequisites)： 
	 

	課程概述(Course Introduction)：
	配合數位系統導論，實際動手設計數位電路與系統 

	學習目標(Learning Goals)：
	1.Be familiar with digital design & Lab equipment
2.Design small-to-medium-scale digital blocks using 74-series IC
3.Design & verify digital design using Verilog HDL
4.Design medium-scale digital design using FPGA

	教科書(Textbook)：
	N.A. 


	課程大綱(Course Syllabus) 
	分配時數(Number of Hours) 
	核心能力(Core Capabilities) 
	備註(Remarks) 

	單元主題(Topic) 
	內容綱要(Content) 
	講授(Lecture) 
	示範(Demonstration) 
	習作(Assignment) 
	其他(Others) 
	
	

	Lab equipment 
	Power supply, function generator, oscilloscope & basic RC circuits 
	0.5 
	0.5 
	2 
	 
	 [image: image6.wmf]1.1[image: image7.wmf]1.2[image: image8.wmf]1.3[image: image9.wmf]2.1[image: image10.wmf]2.2[image: image11.wmf]2.3[image: image12.wmf]3.1[image: image13.wmf]3.2[image: image14.wmf]3.3[image: image15.wmf]4.1[image: image16.wmf]4.2
	 

	Logic gates 
	7400, 7404, & 7402 
	0.5 
	0.5 
	2 
	 
	 [image: image17.wmf]1.1[image: image18.wmf]1.2[image: image19.wmf]1.3[image: image20.wmf]2.1[image: image21.wmf]2.2[image: image22.wmf]2.3[image: image23.wmf]3.1[image: image24.wmf]3.2[image: image25.wmf]3.3[image: image26.wmf]4.1[image: image27.wmf]4.2
	 

	Oscillator & clock generator 
	Inverter chain + RC delay, 555 
	0.5 
	0.5 
	2 
	 
	 [image: image28.wmf]1.1[image: image29.wmf]1.2[image: image30.wmf]1.3[image: image31.wmf]2.1[image: image32.wmf]2.2[image: image33.wmf]2.3[image: image34.wmf]3.1[image: image35.wmf]3.2[image: image36.wmf]3.3[image: image37.wmf]4.1[image: image38.wmf]4.2
	 

	7-segment display 
	Counter & 7447 
	0.5 
	0.5 
	2 
	 
	 [image: image39.wmf]1.1[image: image40.wmf]1.2[image: image41.wmf]1.3[image: image42.wmf]2.1[image: image43.wmf]2.2[image: image44.wmf]2.3[image: image45.wmf]3.1[image: image46.wmf]3.2[image: image47.wmf]3.3[image: image48.wmf]4.1[image: image49.wmf]4.2
	 

	ID display (1/3) 
	Logic simulator 
	0.5 
	0.5 
	2 
	 
	 [image: image50.wmf]1.1[image: image51.wmf]1.2[image: image52.wmf]1.3[image: image53.wmf]2.1[image: image54.wmf]2.2[image: image55.wmf]2.3[image: image56.wmf]3.1[image: image57.wmf]3.2[image: image58.wmf]3.3[image: image59.wmf]4.1[image: image60.wmf]4.2
	 

	ID display (2/3) 
	Medium-scale code converter 
	0.5 
	0.5 
	2 
	 
	 [image: image61.wmf]1.1[image: image62.wmf]1.2[image: image63.wmf]1.3[image: image64.wmf]2.1[image: image65.wmf]2.2[image: image66.wmf]2.3[image: image67.wmf]3.1[image: image68.wmf]3.2[image: image69.wmf]3.3[image: image70.wmf]4.1[image: image71.wmf]4.2
	 

	Decoder 
	Flash light 
	0.5 
	0.5 
	2 
	 
	 [image: image72.wmf]1.1[image: image73.wmf]1.2[image: image74.wmf]1.3[image: image75.wmf]2.1[image: image76.wmf]2.2[image: image77.wmf]2.3[image: image78.wmf]3.1[image: image79.wmf]3.2[image: image80.wmf]3.3[image: image81.wmf]4.1[image: image82.wmf]4.2
	 

	ID display (3/3) 
	Programmable logic 
	0.5 
	0.5 
	2 
	 
	 [image: image83.wmf]1.1[image: image84.wmf]1.2[image: image85.wmf]1.3[image: image86.wmf]2.1[image: image87.wmf]2.2[image: image88.wmf]2.3[image: image89.wmf]3.1[image: image90.wmf]3.2[image: image91.wmf]3.3[image: image92.wmf]4.1[image: image93.wmf]4.2
	 

	Verilog structural modeling 
	ID display with Verilog 
	0.5 
	0.5 
	2 
	 
	 [image: image94.wmf]1.1[image: image95.wmf]1.2[image: image96.wmf]1.3[image: image97.wmf]2.1[image: image98.wmf]2.2[image: image99.wmf]2.3[image: image100.wmf]3.1[image: image101.wmf]3.2[image: image102.wmf]3.3[image: image103.wmf]4.1[image: image104.wmf]4.2
	 

	Computer arithmetic 
	CLA, serial multiplier 
	4.5 
	4.5 
	18 
	 
	 [image: image105.wmf]1.1[image: image106.wmf]1.2[image: image107.wmf]1.3[image: image108.wmf]2.1[image: image109.wmf]2.2[image: image110.wmf]2.3[image: image111.wmf]3.1[image: image112.wmf]3.2[image: image113.wmf]3.3[image: image114.wmf]4.1[image: image115.wmf]4.2
	 

	教育目標(Education Goals)

	1.專業基礎知識. 使學生擁有扎實的專業基礎知識，成為資訊及相關領域的專業人才

	2.培養創造能力. 使學生具有運用所學到的各種專業知識與理論以科學的方法解決問題與創新

	3.自我挑戰能力與終身學習. 讓學生習於自我挑戰、獨立思考，學會思維創新、領導及組織團隊、有效溝通、終身學習之能力

	4.社會人文素養與國際視野. 讓學生具備關懷社會的情操與人文素養，並具國際觀，奉獻社會國家及人類

	核心能力(Core Capabilities)

	1.1. 具有資訊工程相關基礎知識之吸收與了解的能力(Capability to grasp foundational knowledge in computer science.)

	1.2. 具有運用資訊工程理論及應用知識，分析與解決相關問題的能力(Capability to use computer science theory and application knowledge to analyze and solve related problems.)

	1.3. 在資訊工程的許多領域中，具有至少某一項專業能力，例如：硬體、軟體、多媒體、系統、網路、理論等。(Professional in at least one area, including hardware, software, multimedia, system, networking, and theory.)

	2.1. 具有資訊工程實作技術及使用計算機輔助工具的能力。(Capability to perform computer science implementations and use computer-aided tools.)

	2.2. 具有設計資訊系統、元件或製程的能力。(Capability to design computer systems, components, or processes.)

	2.3. 具有科技寫作與簡報的能力。(Capability to write and present technical materials.)

	3.1. 具有除了已有的應用領域之外，亦可以將自己的專業知識應用於新的領域或跨多重領域，進行研發或創新的能力。(Capability to apply one’s professional knowledge to a new application domain or across multiple different application domains.)

	3.2. 具有領導或參與一個團隊完成一項專案任務的能力並且具有溝通、協調與團隊合作的能力。(Capability to lead or participate in group projects, with effective communication, coordination, and teamwork.)

	3.3. 具有因應資訊科技快速變遷之能力，培養自我持續學習之能力。(Capability to adapt to rapidly changing computer science technology and to develop self-learning capabilities.)

	4.1. 具有社會責任、人文素養及奉獻精神。(The awareness of social responsibilities, humanity, and contribution.)

	4.2. 具有工程倫理、宏觀能力、國際觀及前瞻視野。(The awareness of engineering ethics, broad capabilities, and global and contemporary vision.)

	請尊重智慧財產權，不得非法影印教師指定之教科書籍(Please respect to the intellectual property rights, do not photocopy the textbooks which assigned by professors.)


	教學要點概述(Course Details)： 

	1. 教材編選(Teaching Materials)：[image: image116.wmf]自編教材(Self Developed) [image: image117.wmf]教科書作者提供(Provided by Textbook Authors) 

	2. 教學方法(Teaching Method)：[image: image118.wmf]投影片講述(Lecture Slides) [image: image119.wmf]板書講述(Blackboard Teaching) 

	3. 評量方法(Grading Method)：[image: image120.wmf]上課點名(Attendance) 0%, [image: image121.wmf]小考(Quiz) 0%, [image: image122.wmf]作業(Assignment) 0%, [image: image123.wmf]程式實作(Programming) 30%, [image: image124.wmf]實習報告(Technical Report) 30%, 
                        [image: image125.wmf]專案(Project) 40%, [image: image126.wmf]期中考(Mid-Term Exam) 0%, [image: image127.wmf]期末考(Final Exam) 0%, [image: image128.wmf]期末報告(Final Report) 0%, [image: image129.wmf]其它(Others) 0% 

	4. 教學資源(Teaching Resources)：[image: image130.wmf]課程網站(Course Web Site) [image: image131.wmf]教材電子檔供下載(Downloadable Electronic Materials) [image: image132.wmf]實習網站(Lab Web Site) 

	5. 教學相關配合事項(Other requirements)： 


	課程目標與教育核心能力相關性(Relationship between course education goals and core capabilities)          如有未出現的核心能力，請先按『確定』送出資料 

	請勾選(Please select)：[image: image133.wmf]1.1[image: image134.wmf]1.2[image: image135.wmf]1.3[image: image136.wmf]2.1[image: image137.wmf]2.2[image: image138.wmf]2.3[image: image139.wmf]3.1[image: image140.wmf]3.2[image: image141.wmf]3.3[image: image142.wmf]4.1[image: image143.wmf]4.2

	1.1
	具有資訊工程相關基礎知識之吸收與了解的能力(Capability to grasp foundational knowledge in computer science.) 

	
	為何有關：
The vast majority of the lectures and LABs deal with the applications of digital system design theory, techniques, and design practices to modern digital systems. In accompanying the course of “Introduction to Digital Systems”, this course includes some design examples of digital circuit/logic/system design for further increasing the knowledge of practical digital systems of majored students.

	
	達成指標：
取得本課程之修課學分。 

	
	評量方法：
[等級5] 順利完成實習課80%實驗模組， [等級4] 順利完成實習課60%實驗模組， [等級3] 順利完成實習課40%實驗模組， [等級2] 順利完成實習課20%實驗模組， [等級1] 完全不理解實習課實驗模組

	1.2
	具有運用資訊工程理論及應用知識，分析與解決相關問題的能力(Capability to use computer science theory and application knowledge to analyze and solve related problems.) 

	
	為何有關：
The majored students in this course will design the combinational and sequential circuts for some real applications based on the circuit background and programming skills they learned in other related courses. With the learned skills, they can derive the algorithm and hardware architecture to solve some real application cases in daily life.

	
	達成指標：
取得本課程之修課學分。

	
	評量方法：
[等級5] 順利完成實習課80%實驗模組， [等級4] 順利完成實習課60%實驗模組， [等級3] 順利完成實習課40%實驗模組， [等級2] 順利完成實習課20%實驗模組， [等級1] 完全不理解實習課實驗模組

	1.3
	在資訊工程的許多領域中，具有至少某一項專業能力，例如：硬體、軟體、多媒體、系統、網路、理論等。(Professional in at least one area, including hardware, software, multimedia, system, networking, and theory.) 

	
	為何有關：
The majored students in this course will learn the hardware design skills in designing digital systems through practical LABs. The hardware design skills include the combinational and sequential circuit design, digital logic design and optimization, Verilog programming, and FPGA verification and prototyping. The target digital systems could be in the fields of DSP processing and multimedia coding. 

	
	達成指標：
取得本課程之修課學分。 

	
	評量方法：
[等級5] 順利完成實習課80%實驗模組， [等級4] 順利完成實習課60%實驗模組， [等級3] 順利完成實習課40%實驗模組， [等級2] 順利完成實習課20%實驗模組， [等級1] 完全不理解實習課實驗模組

	2.1
	具有資訊工程實作技術及使用計算機輔助工具的能力。(Capability to perform computer science implementations and use computer-aided tools.) 

	
	為何有關：
In this course, we introduce the Verilog HDL to majored students for designing large digital systems in a systematic way. In addition, we also introduce the FPGA design verification and prototyping environment (i.e. LP-2900) to majored students to verify their design idea quickly. Both the training of Verilog HDL and FPGA prototyping can give the majored students to equip the design skills in digital system design and FPGA design environments. 

	
	達成指標：
取得本課程之修課學分。

	
	評量方法：
[等級5] 順利完成實習課80%實驗模組， [等級4] 順利完成實習課60%實驗模組， [等級3] 順利完成實習課40%實驗模組， [等級2] 順利完成實習課20%實驗模組， [等級1] 完全不理解實習課實驗模組

	2.2
	具有設計資訊系統、元件或製程的能力。(Capability to design computer systems, components, or processes.) 

	
	為何有關：
The LABs in this course involve solving the problems in designing specific digital systems identified by the assignments and exemplified by class discussion. The final term project challenges the students to exercise the learned design skills in this course in designing actual digital systems. 

	
	達成指標：
取得本課程之修課學分。 

	
	評量方法：
[等級5] 順利完成實習課80%實驗模組， [等級4] 順利完成實習課60%實驗模組， [等級3] 順利完成實習課40%實驗模組， [等級2] 順利完成實習課20%實驗模組， [等級1] 完全不理解實習課實驗模組
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