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Course name: Couse Project Digital Logic Circuit Design
Teaching medium: English

A. COURSE DESCRIPTION

1.5 credits, 30 Class Hours, 3rd Semester.
This course project is a crucial learning step for students majoring CS&T after studying DLC as well as a full practice based on what has been learned in the DLC course. A comprehensive project is required to finish through a 7-day in-lab system design and implementation. Students are allowed to choose among several design topics such as digital clock, elevator system, etc.
B. METHOD OF INSTRUCTION

1. 30 hours of lab practice.
2. Introduction to the working principles of a chosen topic.
3. Docs reading.
4. System design by combining Quartus II and the NH-IV experimental hardware.

C. COURSE OBJECTIVES (general but comprehensive)
Objective 1: Getting advanced knowledge of DLC system design.
Objective 2: Capable of simulating and predicting the complex engineering problems of computer science with appropriate tools.
Objective 3: Capable of analyzing experiment results and obtaining valuable conclusions through information integration.
Objective 4: Capable of demonstrating the achievements of independent learning and self-discovery.
D. COURSE TOPICS/UNITS AND DATES

	Days
	Theory 
Hours
	Lab
Hours
	Teaching Methods

	Day 1 
	2
	2
	lecture

	Day 2 
	
	4
	On spot instruction

	Day 3 
	
	4
	On spot instruction

	Day 4 
	
	4
	On spot instruction

	Day 5
	
	4
	On spot instruction

	Day 6 
	
	4
	On spot instruction

	Day 7
	
	6
	On spot instruction + grading

	Total
	2
	28
	


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

	Daily progress
	Completing phased tasks
	50%
	Cumulative scores of all tasks on daily basis

	On spot defense
	Introducing the system design and asking questions from teacher correctly upon completion.
	20%
	

	Report
	Well organizing a report elaborating design details.
	30%
	


G. COURSE COMPONENT SPECIFICS

1. Content
    Project subjects are listed in appendix 3, which can be chosen by students or designated by the teacher. Students are required to do the following:

        (1) Get familiar with general steps to course project with Quartus II.

(2) Understand the top-down system design methods.

(3) Analyze design requirements and perform overall design planning accordingly.

(4) Implement and verify functional modules based on design requirements.

(5) Integrate the system, generate top-level design file and verify system design.

(6) Prepare related material for project reports and defense.

2. Requirements
    (1) System design can be verified by means of simulation and being downloaded.

(2) The report is required to cover all aspects of design including objectives, plans, procedure, principle description, conclusions and experiential summary, etc. System schematic and source code list are required to print, each page being attached with student name, ID and class.

3. Design tools

Quartus II + NH-IV experimental system
4. Project schedule

Duration is 1.5 weeks, 7 days (30 hours) at least in totality. Students must be well prepared for the course project beforehand. Hours in the last day are for inspection, when every student is required to do presentation and answer arbitrarily arbitrary posed questions by the teacher.
Appendix 1: Grading rules for defense

	Items & weights
	Excellent（100-90）
	Good

（80-89）
	Average（70-79）
	Manage to pass

（60-69）
	Fail to pass
（<60）

	Functionality
Accomplishment 25%
	All requirements met with additional promotions
	All requirements met
	Lack of only 1 feature 
	Lack of 2 features
	Lack of more than 2 features

	Debug & verification

25%
	Very skilled
	Skilled
	Normal
	Not skilled
	lack of skill

	Question answer

50%
	Completely correct
	Correct
	Basically correct
	Not very correct
	Wrong 


Appendix 2: Grading rules for the report
	Items & weights
	Excellent（100-90）
	Good

（80-89）
	Average（70-79）
	Manage to pass

（60-69）
	Fail to pass

（<60）

	Format 30%
	All aspects included and format is clear
	Nearly all aspects included and format is clear
	Nearly all aspects included and format is basically clear
	Not all aspects included and format is not very clear
	Few aspects included and format is not clear

	Content 70%
	Analysis and design procedure is complete with precise descriptions
	Analysis and design procedure is complete with basically precise descriptions
	Analysis and design procedure is basically complete with basically precise descriptions
	Barely able to describe analysis steps and design ideas
	Unable to describe analysis steps and design ideas


Appendix 3: Optional subjects of course project

I：Digital Clock

1. Functions:

(1) Count time normally.

(2) Time correction by pressing pulse keys or by toggling switches.

(3) Hourly chime with a speaker.
(4) Time display with digital tubes by means of dynamic scan.
(5) Sounds alarms when it goes to time point set.

2. Design requirements

(1) 3-level design architecture with top-down hierarchical approaches including: top-level schematic, modulo-24 & -60 counters cascaded by 74160.

(2) Self-design of modulo-10 counter, where invoking of predefined 74160 not allowed.

II. Simple traffic light

1. Functions:

(1) Correct display of red, yellow, green lights in both directions.
(2) Countdown timer and customized timing of turning on/off all the lights.

(3) Control on special functional states.

(4) Function of reset.

2. Design requirements

(1) Implementation with hierarchical approaches(2 levels at least).

(2) Molulo-10 down counter can be implemented by invoking CDD34 in system library or by self-design as well as other modules.

III. Ping pong game computer

1. Functions

(1) Scoring in every set and counting set numbers.

(2) Simulation of table and ball.

(3) Smart scoring by detecting the location of a ball.

(4) Display of winning.

2. Design requirements

(1) Jitter removing of keystrokes that simulate a player.

(2) Hierarchical design approaches.

(3) Verify the controller, counters and shifting registers by means of simulation, where the correctness of circuit design can be confirmed by observing corresponding waveform changes.

(4) Download the design after completion of system design and verify the correctness.

IV. Simple elevator controller
1. Functions

(1) The elevator goes back and forth between the 1st and the 9th floor.

(2) The desired floor can be inputted and displayed.

(3) Current floor the elevator is staying can be auto-displayed.
(4) The elevator rises or descends on demand.

(5) Control buttons are set outside of the lift gate in every floor, by pushing which the elevator can rise or descend.

(6) Indicator lights are set as well corresponding to those buttons in (5).

2. Design requirements

(1) Implementation with hierarchical approaches.

(2) Download the design after completion of system design and verify the correctness.

