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Course Weekly Outline
	Dr. Adel Nadhem Naeem
	Course Lecturer

	Adel.naeem@sa-uc.edu.iq
	e-mail

	Digital Fundamentals
	Title

	Providing the student with information about the applications of digital systems through understanding flip-flops, how to design logical systems using gates, and applying them practically using programs dedicated to logical and mathematical operations
	Course Coordinator

	a.
To understand the flip flop operation. 
b.
To understand the latches operation. 
c.
This course deals with the designing of logic systems. 
d.
To understand the principles of counter circuits. 
e.
To understand the shift registers. 
f.
To have a skill to design ADC and DAC.  
	Course Objective

	Digital Fundamentals by Floyed 
	Textbook

	Digital circuit analysis and design with Simulink modeling by Steven T. Karris 
	References

	Final Exam
	Mid Exam
	Quizzes
	Report
	Assignments
	Lab
	Course Assessment

	50
	10
	10
	10
	10
	10
	

	
	General Notes



	Week
	Date
	Class material
	Lab material
	Notes

	1
	2024-09-21
	Flip-flops and laches(SR latch, D latch) 
	-
	a. Discuss the flip-flops. 
b. Recognize the differences between flip-flops and latches. 
c. List the applications of flip-flops. 
d. Summarize what is meant by the logic systems. 
e. Explain the counter circuits and discuss the difference between synchronous and asynchronous counter. 
f. Discuss the types of asynchronous counter circuits. 
g. Discuss the types of synchronous circuit. 
h. Identify the shift registers.  
i. Discuss the operations of each types of shift registers. 
j. Discuss the shift register counter. 
k. Explain the principles of ADC and DAC.  
l. Explain the design for each type of ADC and DAC.

	2
	2024-09-28
	Flip-Flops(T-latch, JK ) 
	Introduction
	

	3
	2024-10-05
	Flip-Flops(edge triggered, master-slave) 
	logic gates (NOT, AND,OR)
	

	4
	2024-10-12
	Flip-flops (conversion from one type to another, flip flop applications) 
	SR ff, T ff 
	

	5
	2024-10-19
	Asynchronous counter 
	D ff, JK ff 
	

	6
	2024-10-26
	Synchronous counter 
	Master-slave ff 
	

	7
	2024-11-02
	Decade, up-down counter 
	asynchronous counter (2-bit,3-bit) 
	

	8
	2024-11-09
	Cascade counter, Counter decoding 
	asynchronous counter(4-bit, modulus counter) 
	

	9
	2024-11-16
	Shift-registers (serial in/serial out, serial in/parallel out, parallel in/serial out, parallel in/parallel out) 
	synchronous counter (2-bit, 3-bit) 
	

	10
	2024-11-23
	Midterm exam 
	synchronous counter ( decade, up-down counter) 
	

	11
	2024-11-30
	Shift-registers (bidirectional , shift register counter), Johnson counter, Ring counter 
	Cascade counter, counter decoding 
	

	12
	2024-12-07
	Multivibrators (definition, astable, bistable) 
	Serial in-serial out, parallel in-parallel out shift register 
	

	13
	2024-12-14
	Multivibrators (monostable, 555 timer) 
	Serial in-parallel out, parallel in- serial out SR 
	

	14
	2024-12-21
	A/D convertors (flash ADC, tacking ADC, slope ADC ,successive approximation ADC, digital ramp ADC, delta sigma ADC) 
	Johnson counter, ring counter 
	

	15
	2025-01-11
	D/A convertors (R/2R DAC, R/2nR DAC) 
	multivibrator 
	

	16
	2025-01-18
	Preparatory week before the final Exam 
	Analogue to digital convertor 
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