
RICHLAND COLLEGE

School of Engineering and Technology

COURSE SYLLABUS

CETT     1425
Digital     Fundamentals

Richland College is determined to prepare the student with the knowledge and skills you need
to succeed in today's  dynamic work environment.  Towards this end, foundation skills and
workplace competencies (SCANS skills) have been designed into the curriculum for
Engineering Technology and Semiconductor Manufacturing.

CATALOG DESCRIPTION

An entry level course in digital electronics covering number systems, binary mathematics,
digital codes, logic gates, Boolean algebra, Karnaugh maps, and combinational logic.
Emphasis on circuit logic analysis and troubleshooting digital circuits.  (3 Lec., 3 Lab)

COURSE LEARNING OUTCOMES

The student will explain the operation of digital logic gates and use Boolean algebra and
Karnaugh mapping to express logic operations and minimize logic circuits in design.  The
student will construct, analyze, and troubleshoot combinational logic circuits; create a truth
table for standard digital logic gates; and add, subtract, multiply, and divide using the binary
numbering system.  In addition, the student will interpret and create basic logic schematics;
explain the basic operation of flip-flops; explain the differences between RAM and ROM
memory; determine electrical characteristics and function of a device from a manufacturer’s
data sheet; and utilize computers to assist in circuit analysis.
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COURSE DESCRIPTION:

Course Number:  CETT     1425

Course Title:  Digital     Fundamentals

Credit Hours:  4 Lecture Hours:  3 Lab Hours:  3

Suggested Prerequisites:  None

An entry level course in digital electronics covering number systems, binary mathematics, digital 
codes, logic gates, Boolean algebra, Karnaugh maps, and combinational logic.  Emphasis on 
circuit logic analysis and troubleshooting digital circuits.  

TEXTBOOK:

DIGITAL     SYSTEMS: PRINCIPLES     &     APPLICATIONS
11TH EDITION. 2011,  Tocci, Widmer and Moss
Prentice Hall.  ISBN#:978-013-5103821. 

Donham, DIGITAL FUNDAMENTALS LABORATORY MANUAL

SUPPLIES:

Scientific Calculator with Radix Conversion
USB Flash Drive

COURSE REQUIREMENTS:

Students are encouraged to take notes in class and will turn assigned materials in for grading.
To receive full credit for your work, it must be turned in one week from the date of the
assignment, unless otherwise specified by the instructor.  Late work will be accepted but only
partial credit will be given.  Students must participate and complete lab assignments during the
scheduled lab time, unless alternative arrangements are made.  

METHOD OF PRESENTATION:

The class will be presented using formats that include lectures, lab experience, 
demonstrations, discussions and/or group participation.  Student participation and interaction is
expected.
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METHOD OF EVALUATION:

Evaluation will be based upon completion of all assigned work.  The course average will be 
computed as follows:

Homework & Classroom Grade..........................20%
Laboratory Grade...............................................40%
Tests & Quizzes..................................................30%
Final Exam..........................................................10%

Unless otherwise specified by the instructor, the grading system will be:

90 – 100 A
80 – 89 B
70 – 79 C
60 – 69 D
 59 F

ATTENDANCE POLICY:

     In order to be successful students must attend and participate in enrolled courses.

You are expected to attend all classes and are fully responsible for your attendance.
If at any time you wish to drop this course, or to withdraw from the college, initiate that action 
yourself.  Do not assume that if you stop attending class you will be automatically dropped.  It 
is the student’s responsibility to drop or withdraw.  You must withdraw from this course before 
the drop date specified to receive a grade of “W”.

WITHDRAWAL POLICY:

If you are unable to complete this course, it is your responsibility to withdraw formally.  

The withdrawal request must be received in the Registrar’s Office by                        

Wednesday, April 12  th  , 2017    (COURSE DROP DATE).   Failure to do so will result in your 
receiving a performance grade, usually an “F”.                                                                             

If you drop a class or withdraw from the college before the official drop/withdrawal you will 
receive a “W” (Withdraw). Texas Education Code 51.907 now limits the number of courses a 
student my drop. A student may not drop more than 6 courses during their entire 
undergraduate career unless the drop qualifies as a valid exception. See this link for more 
details: https://www1.dcccd.edu/catalog/ss/oep/dw.cfm?use_nav=acad_info&loc=RLC

CLASSROOM POLICIES:

   Determined by Instructor

CLASSROOM FOOD AND DRINK POLICY:

Food and drink are not allowed in the classroom. (ref.  OM CHB-801)
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ACADEMIC PROGRESS:

Students are encouraged to discuss academic goals and degree completion with their 
instructors.  Specific advising is available throughout the semester. Check 7Steps2Success - 
http://www.richlandcollege.edu/admissions for more details.

INSTITUTION POLICIES:
For Institution Policies, please refer to the Richland College website 

www.richlandcollege.edu  (current students) or to 
www.richlandcollege.edu/syllabusinfo/syllabiInformation.pdf

QEP:  LEARNING TO LEARN:  DEVELOPING LEARNING POWER

    “Richland’s Quality Enhancement Plan (QEP) provides techniques, practices, and
tools to help students develop the habits, traits or behaviors needed to be 
effective lifelong learners empowering success in college and in life.”

For information log onto http  s  ://www.richlandcollege.edu/qep/

SYLLABUS CHANGE DISCLAIMER: 
The instructor reserves the right to amend a syllabus as necessary
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GUIDELINES FOR LABORATORY REPORTS

Unless otherwise specified, lab reports should be written using the following guidelines:

TITLE: The title of the experiment will be a phrase that is descriptive of the activity being
investigated.

OBJECTIVE: Define why the investigation is taking place.

SCHEMATIC: A schematic must be drawn for each circuit constructed and analyzed.  The
schematic can be drawn on a computer, or it must be drawn with a straightedge.

EQUIPMENT/SUPPLIES: All equipment and supplies must be identified in the report.

PROCEDURE: Comments made concerning the investigation should not be lengthy or
wordy.  The information should be complete enough to allow another person to duplicate
the investigation. 

DATA TABLES: Quantitative data should be recorded in a logical manner and format.
The data table should be included in the same section as the corresponding schematic, or
should be clearly referenced within the report.  It is suggested that data tables be
completed in ink.  Errors should to be lined out (single line) and the correction written
beside the error.

CALCULATIONS: Sample calculations should be shown and clearly identified.  It is not
necessary to show repeated calculations.

GRAPHS: Follow the guidelines listed for graphs:

 The graph should be titled and clearly labeled.
 Use the fullest scale possible to ensure its readability.
 A legend should be included on the graph if more than one set of quantitative data is

plotted. 
 In most cases, the data points should not be connected but rather a line drawn showing

the characteristic of the curve.

RESULTS AND CONCLUSIONS: The student will be able to describe in writing and orally
what the results of the experiment prove.  This section need not be wordy or lengthy but
should clearly demonstrate that the objective of the lab was achieved.

LABORATORY QUESTIONS:  Answers should be numbered to correspond to the number
of the question.  This will be the last portion of the laboratory report.
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COURSE OBJECTIVES

1.0 Digital Concepts

1.1 Explain the difference between an analog and digital system.

1.3 Describe how a single bit of information is represented in a binary system.

1.4 Discuss the major components of a digital computer system.

2.0 Number Systems

2.1 List the allowable digits in a decimal, binary, hex, and octal number system.

2.2 Perform binary-to-decimal and decimal-to-binary number conversions.

2.3 Perform octal-to-decimal and decimal-to-octal number conversions.

2.4 Perform binary-to-octal and octal-to-binary number conversions.

2.5 Perform hex-to-decimal and decimal-to-hex number conversions.

2.6 Perform binary-to-hex and hex-to-binary number conversions.

2.7 Represent a decimal number in binary-coded-decimal (BCD) format.

2.8 Given a table of ASCII codes, determine the character representation from a binary string of 
data.

3.0 Logic Gates & Boolean Algebra

3.1 Describe the operation of and construct the truth tables for the AND, NAND, OR, and NOR 
gates.

3.2 Identify the logic function from the logic gates schematic symbol.

3.3 Write the Boolean expressions for the logic gates.

3.4 Given the input waveforms, draw the output waveform for a given logic gate.

3.5 Given a simple Boolean expression, implement the logic circuit using AND, OR, NOR, 
NAND, and NOT gates and draw the schematic.

3.6 Simplify Boolean equations by applying DeMorgan’s theorems.

3.7 Construct basic circuits and use electronic test equipment to verify the function of the logic 
gates.

4.0 Combinational Logic Circuits

4.1 Analyze and simplify logic circuits by applying Boolean algebra laws and rules.

4.2 Given a truth table, write the sum-of-products expression for the output.

4.3 Given a 2-4 variable truth table, construct the corresponding Karnaugh map.

4.4 Use a Karnaugh map as a tool to simplify a Boolean expression.

4.5 Construct and analyze combinational logic circuits, comparing the measured results to the 
known circuit function. Apply troubleshooting techniques as required to assess circuit 
malfunctions.
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5.0 Flip-Flops

5.1 Given the logic representation and truth table, describe the operation of a given latch or flip-
flop.

5.2 Explain the difference in the basic operation of a latch and an edge triggered flip-flop.

5.3 Given the truth table and input waveforms, draw the output waveform for a S-C flip-flop, J-K 
flip-flop, and D flip-flop.

5.4 Describe the relationship between the asynchronous inputs and the clocked inputs on a flip-
flop.

5.5 Construct and analyze basic latch or flip-flop circuits.  Apply troubleshooting techniques as 
required to assess circuit malfunctions.

6.0 Digital Arithmetic

6.1 Perform binary addition on two unsigned numbers.

6.2 Calculate the 2’s complement of a binary number.

6.3 Perform a binary subtraction using the 2’s complement system.

6.4 Perform binary multiplication on two binary numbers.

6.5 Given the schematic for a basic adder circuit, capture the circuit on a computer and analyze 
the circuit function with a logic simulator program.  Apply troubleshooting techniques as 
required to assess circuit malfunctions.

7.0 Counters

7.1 Given the MOD number of a counter, determine the output state after a specified number of 
clock cycles.

7.2 Given the clock period, calculate the frequency of the clock signal.

7.3 Determine the MOD number of a counter from a transition diagram.

7.4 Design a ripple counter using given the MOD number and draw the schematic.

7.5 Construct and analyze a ripple counter.  Apply troubleshooting techniques as required to 
assess circuit malfunctions.

8.0 Integrated Circuit Logic Families

8.1 Read and interpret basic digital IC nomenclature from manufacturers data sheets.

8.2 Identify common package types from example packages.

9.0 MSI Logic Circuits

9.1 Determine the output of a decoder given a set of inputs and the truth table.

9.2 Determine the output of an encoder given a set of inputs and the truth table.

9.3 Determine the output of a multiplexer given a set of inputs and the truth table.

9.4 Determine the output of a demultiplexer given a set of inputs and the truth table.

9.5 Construct and analyze simple decoder, encoder, mux, and demux circuits.  Apply 
troubleshooting techniques as required to assess circuit malfunctions.
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10.0 Analog-to-Digital (ADC) & Digital-to-Analog (DAC) Converters

10.1 Explain the purpose of a transducer and give an example of one.

10.2 Explain the basic function of a Digital-to-Analog converter.

10.3 Explain the basic function of an Analog-to-Digital converter.

10.4 Using a mathematical formula, calculate the output voltage of a DAC given the number of 
bits and reference voltage.

10.5 Use a computer to construct a simple DAC and ADC circuit using a schematic capture tool 
and analyze with a logic simulator.

11.0 Memory

11.1 Explain the basic concept of how data is written or read from a memory.

11.2 Discuss the differences between volatile and nonvolatile memory.

11.3 Describe the basic characteristics of a ROM, and give examples of the type of ROM used in 
digital systems.

11.4 Describe the basic characteristics of RAM.

SCANS SKILLS:

The skill standards listed in this section are from the Secretary of Labor’s Commission on
Achieving Necessary Skills (SCANS) report.  SCANS skills activities shown in bold indicate
learning activities specific to this class.

MAXIMIZE RESOURCE ALLOCATIONS

Allocate time by organizing class time to accomplish class activities and assignments.  Feedback
on observed effective use of available time will be provided.

USE INFORMATION SKILLS

Acquire, Evaluate, Organize, Maintain, Interpret, Communicate, and Process Computer
information through means such as lectures, literature, computer resources, lab reports, portfolios,
and group discussions to accomplish class requirements and successfully achieve the learning
outcomes.

Evaluate Information by collecting and evaluating system data and comparing it to calculated 
results.
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EMPLOY INTERPERSONAL SKILLS

Participate as a team member by interacting within groups during lab or group projects.  Feedback
on observed team participation will be provided.

USE TECHNOLOGY

Select Technology by identifying electronic, electromechanical, and/or computer resources to 
accomplish a defined task.

Apply Technology by utilizing electronic test equipment and computer applications to analyze 
electronic circuits.

Maintain Technology by monitoring, evaluating, adjusting, and repairing electronic equipment.

Troubleshoot technology by applying troubleshooting techniques as needed to interact, assess, 
and correct system malfunctions.

ENHANCE BASIC SKILLS

Demonstrate (technical) writing skills through written lab reports, technical presentations, etc.

Demonstrate listening skills by acquiring, interpreting, and evaluating data from lectures and group
discussions required for class assignments.

Demonstrate reading competence through the understanding and interpretation of written 
materials, including texts, manuals, graphs, tables, schedules, and charts to explain or solve 
engineering technology problems.

Demonstrate arithmetic skills utilizing numerical values, such as percentages and dimensions, 
acquiring data from tables, charts, and graphs to convey or solve engineering technology related 
problems.

Demonstrate mathematical skills by selecting and applying appropriate mathematical formulas to 
explain and solve engineering technology related problems.

APPLY THINKING SKILLS

Exhibit decision-making skill when selecting tools, mathematical formulas, data records, and 
project selections.

Use problem solving skills in the application of scientific and engineering principles to solve real 
world problems.

Visualize mind’s eye concept by organizing and processing symbols, graphs, objects, and other 
information, such as determining a circuit operation from a schematic, seeing a finished product 
from a blue print, and seeing a product from a CAD line drawing and schematic.

Exhibit reasoning skills by using logic to draw conclusions from available data and applying 
scientific standards and principles to solve technical problems.
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DISPLAY APPROPRIATE PERSONAL QUALITIES

Exhibit responsibility by demonstrating task completion to required standards, paying attention to 
detail, attendance, punctuality, and enthusiasm.  Feedback on observed responsibility exhibited 
will be provided.

Exhibit self-esteem by showing confidence in one’s own skills and abilities and an awareness of 
one’s capabilities.  Feedback on observed self-esteem exhibited will be provided.

Demonstrate appropriate social skills by the interaction in group or team setting, which includes 
self assertion, listening, and participation.  Feedback on observed social skills exhibited will be 
provided.

Display self-management skills by demonstrating task completion to required standards, paying 
attention to detail, attendance, punctuality, and enthusiasm. Feedback on observed self-
management skills exhibited will be provided.

Display integrity/honesty by demonstrating behavior consistent with professional and ethical 
standards commonly held in industry and society.  Feedback on observed integrity/honesty 
exhibited will be provided.
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Digital_Fundamentals_NIDA_Modules                                   Module

Text Chapter 1 Introductory Concepts

NIDA   Introduction to Digital Circuits
    5022712220 Introduction to Integrated Circuits                 
NIDA  Register Memory Circuits 
    5022720130 Introduction to Registers and Memory                
     
Text Chapter 2 Number Systems & Codes

Lab 1.  Number Conversion Calculations
NIDA  Combinational Logic Circuits
    5022716190 Number Systems                                      
    5022716220 Base 10 to Binary Conversion                        2416
NIDA  Introduction to Digital Circuits
    5022712130 Introduction to Digital Electronics                 2404
    5022712160 Digital Electronics Hardware                        
    5022712190 Digital Test Equipment                              2402
    5022712910 Introduction to Digital Circuits PostTest (Theory)        

Text Chapter 3 Describing Logic Circuits

Lab 2.  Boolean Logic Gates 

NIDA  Digital Logic Functions
    5022714160 AND Gates                                           2404
    5022714190 OR Gates                                            2404
    5022714220 NAND Gates                                          2404
    5022714250 NOR Gates                                           2404

Lab 3.  Combinational Logic Circuits

NIDA  Digital Logic Functions
    5022714130 Buffers and Inverters                               2402
    NIDA  Combinational Logic Circuits
    5022716130 Introduction to Combinational Ckts.                 
    5022716160 Logic Families                                      

Text Chapter 4 Combinational Logic Circuits

Lab 4.  Logic Circuit Simplifications 
    (Boolean Simplification  & Karnaugh Maps)
     Above Not Covered in NIDA  
 Will use MultiSim and old Assignment and Lab

Lab 5.  EXOR and Combinational Logic Circuits
NIDA  Digital Logic Functions
    5022714280 XOR and XNOR Gates                                  2406
Text Chapter 5 FlipFlops and Related Devices

Lab 6.  Latches and FlipFlops
NIDA FlipFlop Circuits
    5022718130 Introduction to Latches and FlipFlops              
    5022718160 RS FlipFlops                                       2408
    5022718220 DType FlipFlops                                   2410
    5022718250 JK FlipFlops                                       2410
    5022718910 FlipFlop Circuits PostTest(Theory)                
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Digital_Fundamentals_NIDA_Modules (Continued)                       Module

NIDA Register Memory Circuits
    5022720160 Serial Shift Registers                              2422
    5022720190 Parallel Shift Registers                            2422

Text Chapter 6 Digital Arithmetic: Operations and Circuits

Lab 7.  2'sComplement Digital Calculator Circuit
NIDA Arithmetic Counting Circuits
    5022722130 Introduction to Arithmetic Counting Circuits        
NIDA doesn't cover 2's Complement Arithmetic 
Will Use Old Assignment and Lab

Text Chapter 7 Counters and Registers

Lab 8.  Asynchronous Ripple Counters
NIDA  Arithmetic Counting Circuits
    5022722160 Ripple Counter                                      2414
    5022722190 Up Counter                                          2412
    5022722910 Arithmetic Counting Circuits PostTest (Theory)

Lab 9.  Asynchronous Ripple Counters  24 Hour Clock Design
No NIDA  Will use MultiSim

Text Chapter 8 IntegratedCircuit Logic Families

NIDA Combinational Logic Circuits
    5022716160 Logic Families                                      

Text Chapter 9 MSI Logic Circuits

Lab 10.  MSI Logic  Decoder / Encoder / MUX / Comparator
NIDA Combinational Logic Circuits
    5022716220 Base 10 to Binary Conversion                        2416
    5022716250 Binary to Decimal Conversion                        2418, 2420
Most of Chapter 9 is not covered in NIDA

Text Chapt 10 Digital System Projects Using HDL  Skipped

Text Chapter 11 Interfacing with the Analog World

Lab 11.  Analog to Digital / Digital to Analog Converters
NIDA Conversion and Data Circuits
    5022724130 Introduction to Conversion and Data Circuits        
    5022724160 D/A Conversion                                      2430, 2432
    5022724190 A/D Conversion                                      2432
    5022724920 Conversion and Data Circuits PostTest (Theory)     

Text Chapter 12 Memory Devices

Not Covered in NIDA
Will use old Assignment
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COURSE OUTLINE:

SEMESTER / YEAR:   Spring  /  2017 COURSE / SECTION: CETT 1425  / 83001

INSTRUCTOR:   Jim Bradbury   OFFICE NUMBER:  Alamito A-110

PHONE NUMBER:  469-222-9283 (text ok) EMAIL: jbradbury4@gmail.com
OFFICE HOURS:  By Appointment    
Class Webpage: http://bradbury.org/cett1425/ - Homework Assignments and Labs.
Students are responsible for printing out their own homework and lab assignments from webpage.

         WEEK  TOPICS ** ASSIGNMENTS

     1  Jan 17 Introductory Concepts & Numerical Systems ............................... Chapter 1 & 2
Assignment 1 - Number Conversion Calculations
Lab: 00 - Number Conversion Calculations
NIDA Computer Instruction  - Chapter 1

2 Jan  23 & 24 Numerical Systems, Logic Gates,  Chapter 2 & 3
& Boolean Algebra
Assignment 2 - Boolean Logic & Truth Tables
NIDA Computer Instruction  - Chapter 2

3 Jan 30 & 31 Logic Gates & Boolean Algebra .................................................................... Chapter 3
Assignment 3 - Boolean Logic Expression Simplification
NIDA Computer Instruction  - Chapter 3

4 Feb 6 & 7 Test 1 – Chap 1 - 3
Assignment 4: Read Chapter 4 ........................................................... Chapter 4
NIDA Computer Instruction  - Chapter 4

5 Feb 13 & 14 Combinational Logic Circuits .......................................................................... Chapter 4
Assignment 4 - SOP – POS – Karnaugh Maps
NIDA Computer Instruction  - Chapter 5

6 Feb 20 & 21 Combinational Logic Circuits & ................................................................Chapter 4 & 5
Flip-Flops and Related Devices
Assignment 5 - Timing Diagrams - Latches and Flip-Flops - Troubleshooting
Lab: 04 - EX-OR Circuits & Combinational Circuit Design
NIDA Computer Instruction  - Chapter 7

7 Feb 27 & 28 Flip-Flops and Related Devices .................................................... Chapter 5
Assignment 6 - Latches and Flip-Flops
Lab: 05 - Latches & Flip-Flops

8 Mar 6 & 7 Test 2 – Chap 4 – 5  ...................................................................* Chapter 6
Sec. 6-1 – 6.4, 6-9 – 6-12, 6-15

Assignment 7 - Timing and Propagation Delays
Lab: as assigned
NIDA Computer Instruction  - Chapter 6
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       WEEK  TOPICS ASSIGNMENTS

9 Mar  13 & 14            SPRING BREAK

10 Mar  27 & 28 Digital Arithmetic Operations & Circuits .....................................* Chapter 6
Sec. 6-1 – 6.4, 6-9 – 6-12, 6-15

Assignment 8 - Digital Arithmetic - Operations & Circuits

Lab: 06 - 2’s Complement / Digital Calculator
NIDA Computer Instruction  - Chapter 6

11 Apr  3 & 4 Counters & Registers .................................................................* Chapter 7
Sec. 7-1 – 7-6

Assignment 9 - Counters & Registers
Lab: 07 - Asynchronous Ripple Counters

 
12 Apr 10 & 11 IC Logic Families ........................................................................* Chapter 8

Sec. 8-1, 8-3 – 8-5, 8-15

Assignment 10 - IC Logic Families
Lab: 08 - Asynchronous Counter Applications

13 Apr 17 & 18 MSI Logic Circuits ......................................................................* Chapter 9
Test 3 (Take Home – Open Book, Open Notes) Sec. 9-1– 9-4, 9-7, 9-9, 9-12

Assignment 11 - MSI Logic Circuits
Lab: 09 – MSI LOGIC: Decoder / Encoder / MUX / Comparator
NIDA Computer Instruction  - Chapter 9

14 Apr  24 & 25 Interfacing Analog-Digital ...........................................................* Chapter 11
Sec. 11-1 – 11-5, 11-7, 11-11, 
        11-12

Assignment 12 - Analog to Digital / Digital to Analog
Lab: 10 - Digital-to-Analog & Analog-to-Digital Circuits
NIDA Computer Instruction  - Chapter 11

15 May 1 & 2 Memory Devices (ROM, RAM) .................................................... Chapter 12
Assignment 13 - Memory Devices
Lab:  Troubleshooting

 
16 May 8 Final Exam – Monday May 8th    2:00 pm – 3:50 pm

* Only selected portions of the chapter will be covered.
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