MOHAWK VALLEY COMMUNITY COLLEGE

UTICA AND ROME, NY

COURSE OUTLINE

I.
CATALOG DESCRIPTION:

ET282 Digital Electronics 2

C-2, P-2, CR-3

This course covers the characteristics and applications of MSI circuits and devices such as decoders, encoders, multiplexers, de-multiplexers and magnitude comparators. IC logic families including bipolar and MOS are introduced at the device and specification level and display technologies are presented. Logic design and simulation methods employing complex programmable logic devices and related development tools are presented.
Prerequisites:
ET181 Digital Electronics 1 and 



ET161 Linear Electronics 
II. MATERIALS:
TOOLS: Scientific calculator, digital multi-meter, basic hand tools, and an electronic breadboard, small electronic and components
III.
Student learning outcomes:

The student will:

1) Display an understanding of major SSI/MSI digital circuit elements, implementation methods and troubleshooting techniques.
2) Be able to use computer simulation techniques as well as hardware bread boarding methods to model the operation and function of digital circuits.(e)
3) Be able to explain different display technologies and their advantages and disadvantages.(m)
4) Display an understanding of device parameters present in different logic families from data sheet and specifications and utilize these parameters in design applications.
5) Demonstrate the ability use computer software to develop logic circuitry utilizing programmable logic devices.
6) Be able to explain the basic processes involved in CMOS semiconductor fabrication
7) Be able to use appropriate test and measurement equipment to verify the operation and parametric data of digital circuitry.
8) Learn to function as part of a team in circuit fabrication, data gathering and analysis operations in a global environment.(d)
() – References ETAC of ABET Program Outcome

IV.
Major Topic Areas: 

I.
Counters and Registers 

A.
Asynchronous (ripple) counter circuits

B. 
Synchronous or parallel counter circuits


1.
Binary, decimal, and hexadecimal counters


2.
Up/Down Counters


3.
Presettable Counters

C.
Review of Cascading Circuits

D.
Counter Decoding

E.
Shift registers and Shift Register Counters
F.
Counter Applications


1.
Frequency Counter

2.
Digital Clock

II.
Data Handling Logic Circuits 

A.
Decoders

1. 
Fundamental NAND gate decoding circuits



2. 
Three-line to 8-line gate circuit illustration

3. 
BCD to 7-segment decoder/driver

B.
Encoders

1.
Decimal-to BCD encoder
2.
Decimal-to-BCD priority encoder

C.
Multiplexers (Data Selectors) and Applications
D.
De-multiplexers (Data distributors)

E.
Magnitude Comparators

III. Display Technology




7-segment displays




Common-anode and common-cathode displays


a.
7447 and 7448 decoder/driver


b.
LCD and other display technologies

IV.
Integrated Circuit Logic Families
A.
Digital IC terminology and parameter definitions

B.
TTL logic family


1.
General Operational Aspects


a.
Totem-pole output



b.
Open-collector output



c.
Wired-AND-Circuit



d.
Three-state logic


2.
Related bipolar logic families

3.
Specification definitions and interpretation

4.
Emerging Logic Technologies

C.
ECL and Related non-saturating logic

1.
Standard circuit configuration


2.
Effect of non-saturated transistors on speed and propagation delay

D.
CMOS Devices

1.
CMOS theory of operation


2.
CMOS circuit examples and series characteristics


4.
CMOS open-drain and three-state outputs

5. Interfacing CMOS with TTL

6. BiCMOS circuit implementations
7. CMOS fabrication methods
IV. Programmable Logic Devices
1. Complex Programmable Logic Devices

2. Field Programmable Gate Arrays

3. Programming software

4. Graphic and behavioral design methods

DIGITAL ELECTRONICS 2 - LABORATORY TOPICS


Asynchronous IC Counters

Parallel counter circuits


Frequency Counter/Digital Clock Design Project


MSI Shift Registers


Encoders and Decoders


Multiplexers and de-multiplexeers


CMOS and Bipolar parametric measurements
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