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[bookmark: _Toc951372]A. Course Identification 

	1.  Credit hours:
	2

	2. Course type Theory

	a.
	University
	
	College
	√
	Department
	
	Others (Program)
	√
	

	b.
	Required
	√
	Elective
	
	

	3.  Level/year at which this course is offered:
	[bookmark: _GoBack]Level 4/ Year 2

	4.  Pre-requisites for this course (if any): Digital Electronics Fundamentals, Number System


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

	




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

	1
	Traditional classroom
	14
	20%

	2
	Blended 
	2 * 14 = 28
	40%

	3
	E-learning
	-
	-

	4
	Distance learning 
	-
	-

	5
	Other /Lab
	2 * 14 = 28
	40%



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

	1
	Lecture
	14

	2
	Laboratory/Studio
	28

	3
	Tutorial  
	-

	4
	Others (specify) Practice Assembly Language Programming
	28

	
	Total
	70



[bookmark: _Toc951374][bookmark: _Toc523814307]B. Course Objectives and Learning Outcomes
	[bookmark: _Toc951375]1.  Course Description 
Microprocessors and Microcontrollers course is intended to introduce the evolution of Microprocessors. It will cover the architecture of processor.  The topics covered are INTEL 8085 architecture, addressing modes, instruction set of 8085. Concept of Assembly language programming. Programming techniques. Timing diagram. Introduction to the concepts of 8086 architecture and functioning.  

	[bookmark: _Toc951376]2. Course Objectives

	· To impart the knowledge of history and evolution of microprocessor.
· 2. To develop an in-depth understanding of the architecture and functioning of microprocessor. 
· 3. To create an exposure to functioning of INTEL 8085. 
· 4. To learn the concept of the Assebly Language Programmin
· 5.  Programming in 8085- ALP. 
· 6.  Introduction to 16-bit processor; INTEL 8086.


[bookmark: _Toc951377]



2. Course Learning Outcomes 
	Knowledge and Understanding

	K1
	Identify the need to enhance knowledge as desired by using appropriate learning strategies.  

	K2
	Compare and contrast the learned mathematics and basic sciences  cocepts with  engineering science.  

	K3
	Transform the academic theoritical principles into engineering applications in  global context.

	K4
	Select fundamentals and laws of electrical engineering to propose feasible solutions that meet specified requirments.

	Skills

	S1 
	Formulate complex engineering problems by applying principles of engineering, science and mathematics.

	S2
	Conduct appropriate experiments to analyze data

	S3
	Apply engineering design  to find solutions that includes realistic constraints (cultural, social, environmental, economic, health and safety factors)

	S4
	Evaluate the failure of components, systems and processes using alternate creative solutions

	S5
	Communicate effectively with a range of audiences.

	Values

	V1
	Support team-work including leadership and collaborative environment while establishing goals to plan and meet the objectives and tasks.

	V2
	Demonstrate commitment to professional and academic values, punctuality, standards and ethics.



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

	1
	Experiment 1: Introduction to lab equipments and INTEl 8085 kits
	2+2

	2
	Experiment 2: to learn execution by a small program (complement of 8 bit hexadecimal number) by ALP
	2+2

	3
	Experiment 3:Addition of 8 bit hexadecimal number by ALP by direct mode of addressing.
	2+2

	4
	Experiment 4:Addition of 8 bit hexadecimal number by ALP by 
a. indirect mode of addressing.
b. Immediate mode of addressing
	2+2

	5
	Experiment 5: Subtraction of 8 bit hexadecimal number by ALP by 
c. indirect mode of addressing.
d. Immediate mode of addressing
	2+2

	6
	Experiment 6: Addition of 16 bit hexadecimal number by ALP 
	2+2

	7
	Experiment 7:Move a block of data within memory.
	2+2

	8
	Experiment 8: Multiplication of two 8-bit numbers by Rotate
	2+2

	9
	Experiment 9: Multiplication of two 8-bit numbers by successive addition
	2+2

	10
	Experiment 10: Division of two 8-bit numbers by Rotate
	2+2

	11
	Experiment 10: Use of DAA command
	2+2

	12
	Experiment 12: 1’s and 2’s complement (r’s complement)
	2+2

	13
	Experiment 13: Practice
	2+2

	14
	Experiment 14: Practice
	2+2

	Total
	28


[bookmark: _Toc951379]D. Teaching and Assessment 
[bookmark: _Toc951380]1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment Methods
	CLOs
	Aligned PLOs

	1
	Knowledge and Understanding
	

	1.1
	Recall  number system and required operations
	K1

	1.2
	Understand the history and evolution of microprocessor
	K2

	1.3
	Knowledge of architecture of INTEL 8085
	K3

	1.4
	Learn the  difference between processor and controller
	

	2
	Skills 
	

	2.1
	Study the Programming Model 
	

	2.2
	Understand modes of addressing  
	S1

	2.3
	Grasp the Instruction format and instruction set
	S2

	2.4
		 Knowledge of Assembly langauge programming



	S3

	2.5
		 Write report and use of ALP



	S5

	3
	Values
	

	3.1
	Able to work on 8085 kits in teams during Lab hours
	V1

	3.2
	Clarify ethical and professional responsibilities 
	V2



[bookmark: _Toc951381]2. Assessment Tasks for Students 
	#
	Assessment task* 
	Week Due
	Percentage of Total Assessment Score

	1
	Lab Reports
	Every Week
	20%

	2
	Lab Assignments
	7,11
	10%

	3
	Quiz
	5,9
	10%

	4
	Project/Assignment
	12
	20%

	5
	Lab Exams
	10,14
	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 lecture sessions.
· Two-way communication through the PNU blackboard system/any other feasible  user friendly platform. Provide academic advising for students. 



[bookmark: _Toc951383]F. Learning Resources and Facilities
[bookmark: _Toc951384]1.Learning Resources
	Required Textbooks
	Text Books:
1. Microprocessor Architecture Programming and applications: Ramesh Gaonkar (6th Ed.) Penram Publications.
2. D.V.Hall, Microprocessors and Interfacing. TMGH, 2nd edition 2006. 

	Essential References Materials
	Reference Books:
3.Kenneth.J.Ayala. The 8051 microcontroller, 3rd edition, Cengage learning,2010 4.Advanced microprocessors and peripherals-A.K ray and K.M.Bhurchandani, TMH, 2nd edition 2006.

	Electronic Materials
	None: Lab Sheets will be provided on BB

	Other Learning Materials
	None



[bookmark: _Toc951385]2. Facilities Required
	Item
	Resources

	Accommodation
(Classrooms, laboratories, demonstration rooms/labs, etc.)
	· Lab (With all equipments required) for 25 students at least. 
· platform speaker (Stage), with an integrated audio system and microphones connected to the Internet. Air conditioning system and an appropriate lighting system

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

	Other Resources 
(Specify, e.g. if specific laboratory equipment is required, list requirements or attach a list)
	All equipment listed in the course lab specification are required



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

	Effectiveness of teaching and assessments
	Students



Course Coordinator
	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 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 theoretical or practical teaching strategies employed by the instructors. 
· Instructors performance evaluation form, prepared by course coordinator 
· Evaluated by the head of department at the end of each semester


	Extent of achievement of course learning outcomes
	Quality unit
Department
	Course learning outcomes  evaluation Forms carried out at the end of each semester by the Course Coordinator. 
Evaluated at the end of each semester by the quality unit


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: _Toc951387][bookmark: _Toc532159378]H. Specification Approval Data
	Council / Committee
	

	Reference No.
	

	Date
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