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COURSE OUTLINE

I.
CATALOG DESCRIPTION:

ET181
 Digital Electronics 1


C-3, P-2, CR-4

This is an introductory course on digital systems. It starts out exploring numbering systems and codes. Combinational logic devices are studied at a functional level. Circuit analysis techniques that include Boolean Algebra and Karnaugh Mapping are studied and used to complete circuit minimization. Sequential circuits are covered, including: latches, flip-flops, a stable and monostable multivibrators. Basic arithmetic operations and circuits are thoroughly explored. It concludes with a study of counters and registers.  


Co-requisite:
ET152 Circuits 2
II.
MATERIALS:


Tools:  
Scientific Calculator; Electronic Hand Tools;




Electronics Breadboard; Small Electronic 




            Components

 III. Student learning outcomes:

1. The student will be able to convert between decimal, binary and hexadecimal number systems and encode/decode BCD and ASCII codes.

2. The student will be able to develop truth tables, logic diagrams and Boolean statements for digital systems. (1)
3. The student will be able to analyze digital logic diagrams that include alternate gate representations. (1)
4. The student will be able to identify Flip-flops and asynchronous counter circuits.

5. The student will demonstrate the capability to design and simplify basic combinatorial digital circuits used in digital systems and to construct and troubleshoot these circuits with the appropriate test equipment.(4)
6. The student will learn to work effectively as part of a technical team in the laboratory.


() – References ETAC of ABET Student Outcome

IV.
MAJOR TOPICS: 


1.
Introductory Concepts (3 hours)



A.
Digital Electronics and Linear Electronics



B.
Binary Numbering System




1.
Base 2 and its implications




2.
Counting in base 2



C.
Logic Levels and Pulse Waveforms



D.
Basic Logic Gates (Symbols and truth tables)




1.
AND, OR and INVERT gates




2.
NAND and NOR gates



E.
Boolean Constants and variables



F.
Boolean algebra definition of basic logic gates


2.
Introduction to Boolean Algebra (7 hours)



A.
Gate Networks and Boolean Expressions



B.
Boolean theorems



C.
Proof by perfect induction (truth tables)



D.
Algebraic simplification of Boolean expressions



E.
DeMorgan's Theorems and logic gate equivalents


3.
Combinational Logic Design Techniques (9 hours)



A.
Derivation of Boolean expressions




1.
Sum-of-products term form




2.
Product-of-sums term form



B.
Minimization of number of gates required




1.
Karnaugh mapping




2.
Karnaugh map with "don't care" terms



C.
NAND and NOR devices as universal gates



D.
Exclusive OR/NOR gates



E.
Circuit Design Examples




1.
Circuits with a single output




2.
Circuits with multiple outputs


4.
Numbering Systems and Codes (7 hours)



A.
Binary, decimal and hexadecimal systems



B.
Conversion techniques




1.
Base X to decimal




2.
Decimal to base X




3.
Hexadecimal conversions from binary



C.
Binary and Hexadecimal Addition



D.
Binary and hexadecimal subtraction



E.
Representing signed numbers in binary




1.
Sign bit




2.
1's complement and 2's complement




3.
Storing negative numbers in complement form



F.
Two's Complement arithmetic:  addition and 




subtraction



G.
Binary coding of decimal numbers




1.
8421 or BCD Code





a.
BCD addition




2.
Excess - 3 code




3.
Gray code



H.
Computer information codes (ASCII)



I.
Parity bit error detection



J.
Arithmetic Circuits




1.
Half adder circuit design




2.
Full adder circuit design - with and without





exclusive OR/NOR gates




3.
Parallel Binary adder - 7483A




4.
Carry propagation and carry look-ahead




5.
BCD adder


5.
Flip-flops and other multivibrators (8 hours)



A.
Basic S-C flip-flops, symbols, and state tables




1.
NOR implementation




2.
NAND implementation



B.
Clocked flip-flops




1.
S-C flip-flop




2.
J-K flip-flop




3.
Toggle flip-flop




4.
D flip-flop



C.
D latch



D.
Asynchronous inputs



E.
Monostable multivibrator:  74121, 74122,and 74123



F.
Astable multivibrator



G.
555 Timer


6.
Fundamentals of Counters and Registers (8 hours)



A.
Asynchronous or ripple counter circuits



1.
a divide-by-N circuit

2. Up and down counters



B.
Introduction to shift register counters

V.    LABORATORY EXPERIMENTS:


WEEK




EXPERIMENT TITLE
 1


Introduction to Lab Facilities and Basic




Logic Gates

 2


AND and OR logic gates

 3


Logic Expressions and Truth Tables

 4


Boolean Algebra and DeMorgan's Theorems

 5


NAND and NOR Implementation of Logic




Circuits

6 & 7


Combinatorial Circuit Design Project




(Example:  Two-bit multiplier)

 8


Adder Circuits

 9


Binary Adder Circuits - 7483

10 & 11

Latches and Flip-flops

 12


555 Timer Application

 13


One-Shot Multivibrators

14 & 15

Waveform Generators and Counters
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