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[bookmark: _Toc951372]A. Course Identification 

	1.  Credit hours: 3(0:0:6)
	

	2. Course type

	a.
	University
	
	College
	
	Department
	
	Others
	
	

	b.
	Required
	· 
	Elective
	
	

	3.  Level/year at which this course is offered:
	5th Level/2nd  Year

	4.  Pre-requisites for this course (if any):
                                         None

	5.  Co-requisites for this course (if any):

	                                       None



[bookmark: _Toc951373]6. Mode of Instruction (mark all that apply)
	No
	Mode of Instruction
	Contact Hours
	Percentage 

	1
	Traditional classroom
	-
	-

	2
	Blended 
	-
	-

	3
	E-learning
	-
	-

	4
	Distance learning 
	-
	-

	5
	Other (lab)
	6
	100%



7. Contact Hours (based on academic semester)
	No
	Activity
	Contact Hours

	1
	Lecture
	-

	2
	Laboratory/Studio
	-

	3
	Tutorial  
	-

	4
	Others 
	                     60

	
	Total
	60



[bookmark: _Toc523814307][bookmark: _Toc951374]B. Course Objectives and Learning Outcomes
	[bookmark: _Toc951375]1.  Course Description 
This course emphasizes on the transmission and reception of data by means of digital techniques encompassing Pulse Amplitude Modulation, Pulse Width Modulation, Pulse Position Modulation, Pulse Code Modulation and digital modulation techniques

	[bookmark: _Toc951376]2. Course Main Objective
           After Completion this Course, the student will be able to:

	1. Understand the process of digital communication transmissions and reception.
2. Illustrate the effect of noise on signal quality.
3. Explain the baseband signal coding, band pass modulation and channel coding in digital communications.
4. Describe the various applications based digital communication systems.
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3. Course Learning Outcomes 
	CLOs
	Aligned PLOs

	1
	Knowledge and Understanding
	

	1.1
	State the main element of digital communication systems from the transmitter to the receiver as well as the bandpass modulation and the basic channel coding schemes
	K1

	2
	Skills :
	

	2.1
	Compare different techniques of pulse code modulation (PCM) technique 
	S1

	2.2
	Recognize the relevant digital modulation techniques for specific applications and the coding techniques for minimum errors in transmitting information.
	S1

	2.3
	Demonstrate the experiment on modulator and demodulator circuits such as Pulse Amplitude Modulation (PAM), PCM, Delta and Adaptive delta
	S1

	2.4
	Practice the troubleshooting of different digital communication systems
	S2

	3
	Values:
	

	3.1
	Communicate effectively with a range of audiences by participating the concept of “Conflict Interest”.
	V1



[bookmark: _Toc951378]C. Course Content
	Week
No.
	List of Topics
	Contact Hours

	
	
	LT
	TR
	LB

	1,2
	· Introduction to digital communication system.
· Introduction to MATLAB SIMULINK
· Sampling
· Quantization
	0
	0
	12

	3,4
	· Pulse Code Modulation (PCM)
· Pulse Code Demodulation
· Digital Modulation Techniques: 
· ASK Modulation and Demodulation.
	0
	0
	12

	5,6
	· FSK Modulation and Demodulation.
· PSK Modulation and Demodulation.
	0
	0
	12

	7,8

	· DPSK Modulation and Demo.
	0
	0
	12

	9,
10
	M Modulation and Demodulation
	0
	0

	12


	Total
	0
	0
	60



[bookmark: _Toc951379][bookmark: _Toc951380]D. Teaching and Assessmen1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment Methods
	Code
	Course Learning Outcomes
	Teaching Strategies
	Assessment Methods

	1.0
	Knowledge and Understanding

	1.1
	State the main element of digital communication systems from the transmitter to the receiver as well as the bandpass modulation and the basic channel coding schemes
	Lab
	Homework Assignments, Quizze 1, Midterm 1, final term 

	2.0
	Skills

	2.1
	Compare different techniques of pulse code modulation (PCM) technique 
	Lab
	Homework Assignments, Quizze 2, Midterm 2, final term

	2.2
	Recognize the relevant digital modulation techniques for specific applications and the coding techniques for minimum errors in transmitting information.
	
	

	2.3
	Demonstrate the experiment on modulator and demodulator circuits such as Pulse Amplitude Modulation (PAM), PCM, Delta and Adaptive delta
	
	

	2.4
	Practice the troubleshooting of different digital communication systems
	
	

	3.0
	Values

	3.1
	Communicate effectively with a range of audiences by participating the concept of “Conflict Interest”.
	Lecture
	Group Discussion
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2. Assessment Tasks for Students 
	 #
	Assessment task* 
	Week Due
	Percentage of Total Assessment Score

	1
	Homework Assignments 
	Weekly
	15%

	2
	Quizzes
	Week 2,4
	10%

	3
	Lecture Attendance
	Weekly 
	5%

	4
	Midterm Exam 1
	Week 5
	15%

	5
	Midterm Exam 2
	Week 8
	15%

	6
	Final Exam
	Week 11
	40%

	
	                                       Total
	100%



*Assessment task (i.e., written test, oral test, oral presentation, group project, essay, etc.)

[bookmark: _Toc951382]E. Student Academic Counseling and Support
	Arrangements for availability of faculty and teaching staff for individual student consultations and academic advice :

	· Instructors are committed to Office hours from 4 to 6 hours weekly for consultations and academic advice.
· Direct supervision by college member during lab sessions.
· Two-way communication through the PNU blackboard system.



[bookmark: _Toc951383]F. Learning Resources and Facilities:
[bookmark: _Toc951384]1. Learning Resources
	Required Textbooks
	Lathi B.P., Modern Digital and Analog Communication Systems, The Oxford University Press,2018

	Essential References Materials
	

	Electronic Materials
	

	Other Learning Materials
	



2. Facilities Required
	Item
	Resources

	Accommodation
(Classrooms, laboratories, demonstration rooms/labs, etc.)
	· Traditional education (face to face) class room for 25 students at least. 
· platform speaker (Stage), with an integrated audio system and microphones connected to the Internet and wireless and wired networks (optical fibers), and modern air conditioning system and an appropriate lighting

	Technology Resources
 (AV, data show, Smart Board, software, etc.)
	· A computer for display and use of data with a slide show presentation
· Projector screen 
· Microphone + laser point

	Other Resources 
(Specify, e.g. if specific laboratory equipment is required, list requirements or attach a list)
	None










[bookmark: _Toc523814308][bookmark: _Toc951386][bookmark: _Toc521326964]G. Course Quality Evaluation 
	Evaluation
Areas/Issues  
	[bookmark: _Hlk523738999]Evaluators 
	Evaluation Methods

	Effectiveness of Teaching
	Students



Course Coordinator
	· A Standard course evaluation questionnaire carried out at the end of each semester by the college quality unit.
· Regular review of the course syllabus and teaching / assessment strategies carried out by the curriculum committee based on comments collected by the course coordinator  from the team of instructors.

	Evaluation of Teaching by the Instructor or by the Department
	Course Coordinator and Department
	· review and evaluate the teaching strategies employed by the team of instructors either on the theoretical or practical level, 
· Instructors performance evaluation form, prepared by course coordinator evaluated by the head of department at the end of each semester.

	Periodically reviewing course effectiveness
	Faculty members
	· Sending faculty members to foreign universities to acquire new skills.
· Hold meetings and panel discussions with students and graduates to express their opinion about courses and teaching methods.

	Verifying Standards of Student Achievement
	Faculty members
	Independent faculty member for re-valuations students work sample.

	Effectiveness of Teaching
	Students



Course Coordinator
	· A Standard course evaluation questionnaire carried out at the end of each semester by the college quality unit.
· Regular review of the course syllabus and teaching / assessment strategies carried out by the curriculum committee based on comments collected by the course coordinator  from the team of instructors

	Evaluation of Teaching by the Instructor or by the Department
	Course Coordinator and Department
	· review and evaluate the teaching strategies employed by the team of instructors either on the theoretical or practical level, 
· Instructors performance evaluation form, prepared by course coordinator 
· Evaluated by the head of department at the end of each semester


	Periodically reviewing course effectiveness
	Faculty members
	· Sending faculty members to foreign universities to acquire new skills.
· Hold meetings and panel discussions with students and graduates to express their opinion about courses and teaching methods.


Evaluation areas (e.g., Effectiveness of teaching and assessment, Extent of achievement of course learning outcomes, Quality of learning resources, etc.)
Evaluators (Students, Faculty, Program Leaders, Peer Reviewer, Others (specify) 
Assessment Methods (Direct, Indirect)
[bookmark: _Toc521326972]
[bookmark: _Toc532159378][bookmark: _Toc951387]H. Specification Approval Data
	Council / Committee
	

	Reference No.
	

	Date
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