SYLLABUS 
1. Information about the program
	1.1 Higher education institution
	Politehnica University of Timişoara  

	1.2 Faculty
/ Department 

	Automation and Computers/ Computers and Information Technology  

	1.3 Field of study (name/code
)
	 Computers and Information Technology 

	1.4 Study cycle
	License  

	1.5 Study program (name/code/qualification)
	 Computers / engineer 


2. Information about the discipline
	2.1 Name of discipline/ formative category

	Digital Logic / DD  

	2.2 Coordinator (holder) of course activities
	 Conf. dr. ing. Doru Todinca 

	2.3 Coordinator (holder) of applied activities

	 Conf. dr. ing. Doru Todinca 

	2.4 Year of study

	 1 
	2.5 Semester
	 2 
	2.6 Type of evaluation
	 E 
	2.7 Regime of discipline

	DI  


3. Total estimated time – hours / semester: direct teaching activities (fully assisted or partly assisted) and individual training activities (unassisted) 

	3.1 Number of fully assisted hours / week
	4   of which:
	3.2 course
	2  
	3.3 seminar / laboratory / project
	2  

	3.1* Total number of fully assisted hours / semester
	56    of which:
	3.2* course
	28  
	3.3* seminar / laboratory / project
	28  

	3.4 Number of hours partially assisted / week
	    of which:
	3.5 training 
	  
	3.6 hours for diploma project elaboration 
	  

	3.4* Total number of hours partially assisted / semester
	    of which:
	3.5* training
	  
	3.6* hours for diploma project elaboration
	  

	3.7 Number of hours of unassisted activities / week
	4.57    of which:
	additional documentary hours in the library, on the specialized electronic platforms and on the field
	1.86 

	
	
	hours of individual study after manual, course support, bibliography and notes
	1.36 

	
	
	training seminars / laboratories, homework and papers, portfolios and essays
	1.35 

	3.7* Number of hours of unassisted activities / semester
	 64   of which:
	additional documentary hours in the library, on the specialized electronic platforms and on the field
	26  

	
	
	hours of individual study after manual, course support, bibliography and notes
	19 

	
	
	training seminars / laboratories, homework and papers, portfolios and essays
	19  

	3.8 Total hours / week 

	 8.57   

	3.8* Total hours /semester
	 120   

	3.9 Number of credits
	 5   


4.
Prerequisites (where applicable)
	4.1 Curriculum
	·   

	4.2 Competencies
	·   


5.
Conditions (where applicable)
	5.1 of the course
	·  Big classroom. Materials: laptop, whiteboard, projector 

	5.2 to conduct practical activities
	· 15-20 PCs, VHDL, whiteboard 


6.
Specific competencies acquired through this discipline
	Specific competencies
	·  To be familiar with switching (Boolean) algebra axioms and theorems, to understand the idea of circuit minimization

· To understand the basic combinational circuits like gates, multiplexers, decoders, encoders, multiplexers, programmable logic devices and to be able design these circuits and to use them in applications

· To understand sequential logic. To understand the functioning of simple latches and flip-flops.

· To be able to use latches and flip-flops in order to design counters, registers, shift registers and, in general, clocked synchronous state machines.  

	Professional competencies ascribed to the specific competencies
	·  [X] Operating with the scientific, engineering and IT fundamentals 

·  [X] Designing hardware, software and communication components 

·  [X] Problem solving by using computer science and engineering tools 

·  [X] Improving the performance of hardware, software and communication systems 

·  [ ] Designing, managing the life cycle, integrating and managing the integrity of hardware, software and communication systems 

·  [ ] Designing intelligent systems  

	Transversal competencies ascribed to the specific competencies
	·  [X] CT1 Behaving honorably, responsibly and ethical, according to the law, to ensure problem solving 

·  [X] CT2 Identifying, describing and executing the processes of project management, by fulfilling various roles within the team, and describing the results in the field of activity, in a clear and concise manner, verbal and in writing, using the Romanian language and an international language 

·  [X] CT3 Proving action and initiative spirit to get current with the knowledge at professional, economic and management levels  


7.
Objectives of the discipline (based on the grid of specific competencies acquired - pct.6)
	7.1 The general objective of the discipline
	·  To acquire basic notions about boolean algebra, combinational and sequential circuits and their design 

	7.2 Specific objectives
	· To be familiar with boolean algebra axioms and theorems. To design comhinational circuits using different minimization techniques. To understand sequential logic. To be able to design counters, registers and, in general, sequential state machines  


8.
Content 

	8.1 Course
	Number of hours
	Teaching methods 


	 1.Intdoduction

1.1. Analog versus digital.
1.2.  Digital devices. 

1.3. Electronic aspects of digital devices.

1.4. Digital design levels 
	 2 
	 Slide-based presentations, discutions, examples.

  

	 2.Combinational logic design principles. Switching algebra

2.1. Introduction.
2.2. Axioms and theorems of switching algebra. 
2.3. Duality.
2.4. Standard representation of logic functions. 
	 2 
	

	 3. Combintaorial logic design principles. Combinational circuits analyss and synthesis
3,1 Combinational circuits analysis.

3.2 Combinational circuits synthesis. 
	 2 
	

	4.Combinational logic design principles. Combinational circuits synthesis using Karnaugh maps
4.1. Karnaugh maps. Minimizing sums of products
4.2. „Don’t care” input combinations.
4.3. Timing hazards  
	 4 
	

	 5. Combinational circuits: Multiplexers, Decoders, Programmable Logic Devices
5.1. Multiplexers.

5.2. Buses. Buffers, tri-state buffers
5.3. Decoders and encoders. Expanding decoders, encoders, multiplexers 

5.4. Applications of multiplexers and demultiplexers. Shannon expansion theorem.

5.5. Read-Only Memories. Programmable Logic Devices.
5.6. Exclusive-OR Gates. Parity circuits 
	 4 
	

	 6. Sequential logic design principles. Latches and Flip-flops
6.1. Introduction.
6.2. Bistable element.
6.3. Latches and flip-flops: S-R latch, S bar, R bar latch, S-R latch with enable, D latch
6.4. Latches and flip-flops: Edge-triggered D flip-flop, Edge-triggered D flip-flop with enable, Scan flip-flop, Edge-triggered J-K flip-flop, T flip-flop 
	4  
	

	 7 Sequential logic design principles. Clocked synchronous state-machine analysis and synthesis 
7.1. Clock synchronous state machine analysis: state-machine structure, output logic, characteristic equations, analysis of state machines with D flip-flops.

7.2. Clocked synchronous state machines design: state table design examples. 
	2  
	

	 8. Sequential logic design principles. Clocked synchronous state machines synthesis (continued)

8.1. More state table design examples.

8.2. State minimization. State assignment

8.3. Synthesis using D flip-flops.

8.4. Synthesis using J-K flip-flops.

8.5. Designing state-machines using state diagrams. 
	4  
	

	9. Sequential logic design practices

9.1. Latches and flip-flops

9.2. Counters: ripple counters, synchronous counters, MSI counters and applications.

9.3. Shift registers. Ring counters. 
	 2 
	

	10. Recapitulation. Problems for exam, discussions 
	2  
	

	 
	  
	

	 
	  
	

	
	  
	

	
	
	

	Bibliography 
    
1. J. F. Wakerly. Digital Design: Principles and Practices (4th Edition). Prentice Hall, 2005. 
2. Charles H. Roth, Larry L. Kinney, Fundamentals of Logic Design, Sixth Edition, Cengage Learning. 2010
3. Digital Logic on Virtual Campus: https://cv.upt.ro/course/view.php?id=1636


	8.2 Applied activities 

	Number of hours
	Teaching methods

	 1. Example of circuits in VHDL 
	4  
	Short presentation, discutions, implementation

  

	 2. Logical gates. Truth tables. Boolean equations 
	4  
	

	 3. Karnaugh maps. Timing hazards 
	6  
	

	 4. Combinational logic. Design and simulation of combinational circuits 
	 4 
	

	 5. VHDL simulation of latches and flip-flops. 
	 4 
	Short presentation, discutions, implementation

  

	 6. Design and simulation of sequential logic (counters, shift registers, state machines). 
	 6 
	 Short presentation, discutions, implementation 

	  
	  
	  

	  
	  
	  

	  
	  
	  

	1. Bibliography 
  
2.  1. J. F. Wakerly. Digital Design: Principles and Practices (4th Edition). Prentice Hall, 2005
3. P. Eles, K Kuchcinski, Z. Peng: System Synthesis with VHDL, Kluwer Academic, 1997. 
4.  P. Ashenden, The VHDL Cookbook, 2011
 


9.
Corroboration of the content of the discipline with the expectations of the main representatives of the epistemic community, professional associations and employers in the field afferent to the program
	·  Digital logic is the fundament of students’ future knowledge in hardware desing. 


10. Evaluation
	Type of activity
	10.1 Evaluation criteria 

	10.2 Evaluation methods
	10.3 Share of the final grade

	10.4 Course
	    Answers to questions related to the content of the lectures

  
	 Written exam 
	 50% 

	10.5 Applied activities
	S:     Solving the problems given during the labs

Homeworks (assignments)

Presence 
	Describing the proposed solution,  answerinq questions

Describing the proposed solution,  answerinq questions

Presence monitoring  
	 20% 
20%
10% 

	
	L:      
	  
	  

	
	P
:      
	  
	  

	
	Pr:          
	  
	  

	10.6 Minimum performance standard (minimum amount of knowledge necessary to pass the discipline and the way in which this knowledge is verified 
)

	· Basic knowledge of boolean algebra, functions minimization, design of some frequently used combinational and sequential circuitsȘ logic gates, multiplexers, decoders, flip-flops, counters, registers, shift registers

· The exam consists of a number of 4-6 problems covering the main topics tought in class. Each problem is verified and receives a number of 1-2 points. The minimum condition for passing the exam is to obtain at least 5 points from a maximum of 10 points.   


	Date of completion
	Course coordinator
(signature)
	Coordinator of applied activities
(signature)

	 26.10.2022    
	
	

	Head of Department
(signature)
	Date of approval in the Faculty Council 

	Dean

(signature)

	    
	    
	


� The name of the faculty which manages the educational curriculum to which the discipline belongs


� The name of the department entrusted with the discipline, and to which the course coordinator/holder belongs.


� The code provided in HG - on the approval of the Nomenclature of fields and specializations / study programs, annually updated.


� Discipline falls under the educational curriculum in one of the following formative disciplines: Basic Discipline (DF), Domain Discipline (DD), Specialist Discipline (DS) or Complementary Discipline (DC).


� Application activities refer to: seminar (S) / laboratory (L) / project (P) / practice/training (Pr).


� Year of studies in which the discipline is provided in the curriculum.


� Discipline may have one of the following regimes: imposed discipline (DI) or compulsory discipline (DOb)-for the other fundamental fields of studies offered by UPT, optional discipline (DO) or optional discipline (Df).


� The number of hours in the headings 3.1 *, 3.2 *, ..., 3.8 * is obtained by multiplying by 14 (weeks) the number of hours in headings 3.1, 3.2, ..., 3.8. The information in sections 3.1, 3.4 and 3.7 is the verification keys used by ARACIS as: (3.1) + (3.4) ( 28 hours / wk. and (3.8) ( 40 hours / wk.


� The total number of hours / week is obtained by summing up the number of hours in points 3.1, 3.4 and 3.7.


� It details all the didactic activities foreseen in the curriculum (lectures and seminar themes, the list of laboratory works, the content of the stages of project preparation, the theme of each practice stage). The titles of the laboratory work carried out on the stands shall be accompanied by the notation "(*)".


� Presentation of the teaching methods will include the use of new technologies (e-mail, personalized web page, electronic resources etc.).


� At least one title must belong to the discipline team and at least one title should refer to a reference work for discipline, national and international circulation, existing in the UPT library.


� Types of application activities are those specified in footnote 5. If the discipline contains several types of applicative activities then they are sequentially in the lines of the table below. The type of activity will be in a distinct line as: "Seminar:", "Laboratory:", "Project:" and / or "Practice/training".


� At least one title must belong to the discipline team.


� Syllabus must contain the procedure for assessing the discipline, specifying the criteria, methods and forms of assessment, as well as specifying the weightings assigned to them in the final grade. The evaluation criteria shall be formulated separately for each activity foreseen in the curriculum (course, seminar, laboratory, project). They will also refer to the forms of verification (homework, papers, etc.)


� In the case where the project is not a distinct discipline, this section also specifies how the outcome of the project evaluation makes the admission of the student conditional on the final assessment within the discipline.


� It will not explain how the promotion mark is awarded.


� The endorsement is preceded by the discussion of the board's view of the study program on the discipline record.






