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This course introduces digital logic design basics which are fundamental to all computers and other
digital hardware. It covers number systems, Boolean algebra and design of combinational and sequential
circuits. Students will learn practical design techniques along with theory and principles.
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* Boolean algebra

» Karnaugh maps

« Analysis and design of combinational logic

* Latches, flip-flops, registers, counters

 Multiplexers, decoders, and programmable logic devices
* Analysis and design of sequential circuits

+ State machine design

1. M. M. Mano and M. D. Ciletti, Digital Design, 6th Ed., Pearson, 2019
KA 2. C. H. Roth and L. L. Kinney, Fundamentals of Logic Design 7th Edition, 2021
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Boolean Boolean expression, truth table,
simplification theorems and 6 B1,B2,B4
algebra >
DeMorgan’s laws
Applications . .
of Boolean g/llr_]termfar:j%maxte(;m ebxpansmns, 3 B2.B4.86,B7
Algebra esign of adders and subtracters
Karnaugh Two-, three- and four-variable 6 B1,B2,B4
Maps Karnaugh maps
Combinational |Multiplexers, decoders and 6 B2,B4,B6,B7
circuit design |programmable logic devices
Latches and |S-R flip-flop, J-K flip-flop, T 6 B2,B4,B6,B7
flip-flops flip-flop and D flip-flop
Registers and |Design of binary counters using 9 B1,B2,B4
counters different flip-flops
Analysis of B4,B6,B7
clocked State table/graph and general 6
sequential models for sequential circuits
circuits
Sequential Sequence detector and state 6 B2,B4,B6,B7
circuit design |machine
g(taz';e rr]nl?;r:]me Design of state machines using S-R
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1 Introduction to number systems and conversions

2 Boolean algebra

3 Boolean algebra

4 Algebraic simplification

5 Applications of Boolean algebra

6 Karnaugh maps

7 Multi-level gate networks NAND and NOR gates

8 Combinational circuit design and simulation using gates
9 Midterm exam.

10 Multiplexers, decoders, and programmable logic devices
11 Latches and flip-flops

12 Registers and counters

13 Analysis of clocked sequential circuits

14 Derivation of state graphs and tables

15 Sequential circuit design

16 State machine design

17 State machine design

18

Final exam.






