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Module Aims, Learning Outcomes and Indicative Contents
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This course aims to enable the student to:

1. Explain the number systems.
2. Perform arithmetic operations on binary number systems.
Module Objectives 3. Define the logic gates.
dusly ! BoLad! Lol 4. Write the logic expression of the logic circuits.
5. Produce the truth table for the logic expressions.
6. Simplify the Boolean expressions.
7. Understand the functions of combinational logic circuits.
8. Analyze and design various combinational logic circuits.
1. Represent any given number in different bases (such as bases 2, 8, and 16).
2. Implement the arithmetic operations on binary numbers.
3. Obtain the 1's complement and 2’s complement of binary numbers.
4. Identify the logic gates by their logic symbol, write the logic expression, and
Module Learning produce the truth table for the logic gates.
5. Analyze a logic circuit to determine its logic expression and truth table.

Outcomes
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6. Employ theorems of Boolean algebra to simplify logic expressions.

7. Determine the standard SOP expression and standard POS expression from
the truth table.

8. Use a Karnaugh map to minimize POS & SOP expressions.

9. Convert nonstandard logic expressions to standard logic expressions.

10. Implement the logic functions using only NAND gates or only NOR gates.

11. Design of various combinational logic circuits such as adders, subtractors,
comparators, and code converters.

Indicative Contents
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Part A - Number Systems

Define number systems, convert a decimal number to any radix number, convert a
binary number to an octal or hexadecimal number and vice versa, and convert an
octal number to a hexadecimal number and vice versa. [1-3 weeks]

Part B - Arithmetic operations & logic gates

Perform arithmetic operations on binary numbers, convert a binary number to its 1’s
complement, and 2’s complement, Identify the logic gates, write the logic expression,
and produce the truth table. [1-2 weeks]

Part C - Combinational logic circuit

Analyze a combinational logic circuit, draw a logic diagram, theorems of Boolean
algebra, DE Morgan’s theorem, standard SOP & POS expressions, use a Karnaugh
map to minimize POS & SOP expressions, convert nonstandard expressions to
standard expressions, implement the logic expressions using only NAND gates or only
NOR gates. [1-5 weeks]

Part D - Design combinational logic circuits

e Arithmetic logic circuits: half-adder and full-adder logic circuits, half-subtractor
and full-subtractor logic circuits. [1-2 weeks]




Code converters logic circuits: binary to gray code converter circuit and vice

versa, Binary-to-BCD Code circuit, BCD to Excess-3 code converter circuit and vice

versa. [1-2 weeks]

Comparators logic circuits: 1-bit & 2-bit comparators logic circuits. [1 week]

Learning and Teaching Strategies
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Strategies

Interactive lecturing style, with opportunities for questions.

Encourage students’ participation in the exercises, while at the same time

refining and expanding their critical thinking skills.

Interactive simulation for the logic circuits.

Make tutorial questions for formative feedback.

Assessments related to students' answers are delivered with scientific comments.

Student Workload (SWL)
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Structured SWL (h/sem) 93 Structured SWL (h/w) 62
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Module Evaluation
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Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 4and 10 L #2, #3 and #9, #8
Formative Assignments 2 10% (10) 7 and 15 L #6, #7 and #13, #14
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 12 LO #5, #10 and #12
Summative Midterm Exam 2hr 10% (10) 8 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)




Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Introduction - Number Systems: binary, decimal, octal, and hexadecimal numbers.
Week 2 Convert a decimal number to any radix number.

Convert a binary number to an octal or hexadecimal number and vice versa, and convert an octal
Weel3 number to a hexadecimal number and vice versa.

Perform arithmetic operations on binary numbers, and convert a binary number to its 1's
Weelc complement, and 2’s complement.
Week 5 Identify the logic gates, write the logic expression, and produce the truth table.
Week 6 Analyze a combinational logic circuit, draw a logic diagram, and theorems of Boolean algebra.
Week 7 DE Morgan’s theorem, standard SOP expression, and standard POS expression.

Mid-term Exam + Construct a Karnaugh map for two, three, and four variables, use a Karnaugh map
Weelc8 to minimize POS & SOP expressions.

Convert nonstandard expressions to standard expressions, and Use the Karnaugh map to convert
Weelc? between POS and SOP.

Use NAND gates to create other logic gates, Use NOR gates to create other logic gates, and
Week 10 implement the logic functions using only NAND gates or only NOR gates.

Design half-adder & full-adder logic circuits, and use full-adders to implement a parallel binary
Week 11

adder.

Design the half- subtractor & full-subtractor logic circuits, and use full-subtractors to implement a
Week 12

parallel binary subtractor.
Week 13 | Explain the concept of code converters, and describe gray code, BCD, and excess-3 code.
Week 14 | Design combinational logic circuits that convert from one coding method to another.

Design 1-bit, and 2-bit comparators using logic gates, and use the 74HC85 comparator to compare
Weelc13 the magnitudes of two 4-bit numbers.
Week 16 | Final Exam.

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Lab 1: Explain the function of a logic gates (AND, OR, NOT, AND, NOR, XOR , and XNOR) using the
Week 1

logical board.
Week 2 Lab 2: Implement the logic gates (AND, OR, & NOT) using diodes, transistors, and resistors.




Week 3

integrated circuits IC (7408, 7432, 7404, 7400, 7402, & 7486).

Lab 3: Verify the truth table of logic gates (AND, OR, NOT, NAND, NOR, XOR, &XNOR) by using

Week 4 Lab 4:

Boolean's algebraic

Week 5 Lab 5:

DE Morgan’s theorem.

Week 6 Lab 6:

Implement logic gates (AND, OR, NOT, NAND, NOR, XOR & XNOR) using NAND gates only.

Week 7 Lab 7:

Implement logic gates (AND, OR, NOT, NAND, NOR, XOR & XNOR) using NOR gates only.

Week 8 Lab 8:

Design the half-adder circuit using logic gates.

Week 9 Lab 9:

Design the full-adder circuit using logic gates.

Week 10 | Lab 10: Design the half-subtractor circuit using logic gates.

Week 11 Lab 11: Design the full-subtractor circuit using logic gates.

Week 12 Lab 12: Design the full subtractor circuit using logic gates.

Week 13 Lab 13: Implement a binary to gray code converter circuit using logic gates.

Week 14 Lab 14: Implement the BCD to Excess-3 code converter circuit using logic gates.

Week 15 Lab 15: Design (1-bit) comparator circuit using logic gates.

Learning and Teaching Resources
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Available in
Text
the Library?
1. G. K. Kharate, “Digital Electronics” Oxford university press, 7th edition, ISBN 13: NO
978-0-19-806183-0, 2013.
2. Thomas L. Floyd, “Digital Fundamentals” Pearson Education, 11™ edition, ISBN 10: 1- Yes
292-07598-8, 2015.
. 3. T. Ndjountche “Digital Electronics 17, John Wiley & Sons, 1% edition, ISBN 978-1- Yes
Required Texts
84821-984-7, 2016.
4.N. S. Widmer, G. L. Moss, R. J. Tocci, “Digital Systems”, Pearson Education Limited Yes
e, 12th edition, ISBN 978-0-134-22013-0, 2017.
5. Shugin Lou, Chunling Yang, “Digital Electronic Circuits” Science Press, 4th edition, NO
ISBN 978-3-11-061466-4, 2019.
1. A.P. Godse and D.A. Godse, “Digital Logic Circuits” Technical Publications Pune, 4th NO
edition, ISBN: 9788184316506, 2009.
2. R. S. Sedha, “A TEXTBOOK OF DIGITAL ELECTRONICS” S. Chand & Company Ves
Itd, ISBN: 81-219-2378-6, 2010.
Recommentded 3. D. P. leach and a. p. malvino, “digital principles and applications”, tata mcgraw hill Ves
education,7th edition, ISBN:978-0-07-014170-4, 2011.
Texts 4. D. P. Kothari, and J. S. Dhillon “digital circuits and design” Pearson education, ISBN
978-93-325-4353-9, 2015. No
5.S. Salivahanan and S. Arivazhagan, “DIGITAL CIRCUITS AND DESIGN” Oxford
university press, 5th edition, ISBN-13 : 978-0199488681, 2018. NO
Websites https://www.allaboutcircuits.com/textbook/digital/




Grading Scheme
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Group Grade el Marks % | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good B geve 80 -89 Above average with some errors
(S:(;:(iefgo()iroup C - Good RVES 70-79 Sound work with notable errors

D - Satisfactory wgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsdo 50 -59 Work meets minimum criteria
Fail Group FX - Fail (A leodl WB8) wsly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




