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Course name: Digital Logic Circuit Design
Teaching medium: English

A. COURSE DESCRIPTION

4 credits, 72 Class Hours, 3rd Semester.
This course is the fundamental course for students majoring in computer science and communications. Students will be capable of understanding and mastering basic concepts and principles and approaches to the design of digital systems. The scope of this course ranges from basic theory of Boolean Algebra, analysis/implementation of combinational circuits and synchronous sequential circuits, to CAD approaches to circuits’ design in VHDL.
B. METHOD OF INSTRUCTION

1. 56 lecture hours + 16 lab hours

2. Multimedia teaching (on-line or off-line, depending on whether students are back or not).

3. In class exercises + homework.

4. Periodic discussions.

C. COURSE OBJECTIVES (general but comprehensive)
Objective 1: Understanding fundamentals of DLC such as number systems, binary codes and Boolean algebra.
Objective 2: Knowing about compositions of basic logic gates, latches and flip-flops.
Objective 3: Mastering approaches to implementation of combinational circuits and sequential circuits.
Objective 4: Mastering approaches to implementation of DLC with VHDL.
Objective 5: Capable of implementing DLC with CAD tools.
D. COURSE TOPICS/UNITS AND DATES

	Chapters
	Theory 
Hours
	Lab
Hours
	Teaching Methods

	Chapter 1 
	6
	
	(lecture + case analysis)

	Chapter 2 
	16
	
	(lecture + case analysis)

	Chapter 3 
	12
	8
	(lecture + case analysis)

	Chapter 4 
	8
	2
	(lecture + case analysis + presentation)

	Chapter 5
	10
	6
	(lecture + case analysis + presentation)

	Chapter 6 
	4
	
	(lecture + case analysis)

	Total
	56
	16
	


E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required):  Fundamentals of Digital Logic with VHDL Design 3rd ed
Supplies and/or tools: Altera Quartus II, NH-IV Experimental System, etc.


F. GRADING PLAN
	Methods
	Requirements
	weight
	comments

	Homework
	Submission in time for all.
	10%
	Average score of all assignments

	Lab
	7 experiments are required to finish as a 30% (at least) of total performance.
	30~40%
	Average score of all labs.

	Mid-term exam
	Open book
	0~10%
	0% if no mid-term scheduled

	Final exam
	Open book
	50%
	


G. COURSE COMPONENT SPECIFICS

Chapter 1 Number Systems and Codes 

1. Brief introduction to course content and objectives. (lecture)

2. Number representations in digital systems. (lecture + case analysis)

3. Conversion among number systems. (lecture + case analysis )

4. Binary codes. (lecture + case analysis )

Chapter 2 Boolean Algebra 

1. Theorems in Boolean algebra.. (lecture)

2. General and canonical forms of logical functions.. (lecture + case analysis)

3. Function simplifications. (lecture + case analysis)

4. The Karnaugh Map. (lecture + case analysis)

Chapter 3 Combinational circuits 

1. Features of combinational circuits. (lecture) 

2. Approaches to analysis of combinational circuits. (lecture + case analysis ) 

3. Approaches to design of combinational circuits. (lecture + case analysis )

4. Combination building blocks such as multiplexers decoders and encoders. (lecture)

Chapter 4 VHDL

1. Components of VHDL language. (lecture)

2. Basic circuit design using VHDL. (lecture + case analysis)

3. Design of building blocks with VHDL.. (lecture + case analysis)

4. Operation on Quartus II. (lecture + presentation)

Chapter 5 Basic Storage Elements

1. Latches. (lecture + case analysis) 

2. Flip-flops. (lecture + case analysis)

3. Counter design. (lecture + case analysis + presentation) 

Chapter 6 Synchronous Sequential Logic Circuits 

1. Features and structures of sequential circuits. (lecture) 

2. Moore-type circuit analysis and design. (lecture + case analysis) 

3. Meally-type circuit analysis and design. (lecture + case analysis) 

4. Design of sequential circuits in VHDL. (lecture + case analysis + presentation) 

5. Introduction to FPGA and CPLD. (self study )

Experimental Projects
	No.
	Experiment Items
	hours
	types
	Required?
	comments

	1
	Half-adder & Full adder 
	2
	Verification
	√
	

	2
	4-bit full adder
	2
	Design
	√
	

	3
	7-input voter
	2
	Design
	√
	

	4
	Implementation of 74160
	2
	Design
	√
	

	5
	Design of dynamic scanner
	2
	Design
	√
	

	6
	“1111” sequence detector
	2
	Design
	√
	

	7
	Primitive digital clock
	4
	Comprehensive
	√
	


