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PLTW Engineering
Activity 2.3.2 Seven-Segment Displays

Introduction

What do alarm clocks, cable TV converter boxes, home answering machines, and
inexpensive calculators all have in commen? In addition to being built from elecironics, many
also include seven-segment displays as par of their design

There are bwo types of seven-segment displays. common cathode and common anode,
Understanding how these displays work and the differences between them s fundamental to
designing many different types of electronic devicas.

In this activity you will leam how to use seven-segment displays to display both alpha and
numeric characlers. You will also be infroduced to the Seven-Segrnant Display Driver.

Equipment

# Circuit Design Software (CDS)

« Breadboard (DMS or DLB)

»  #22 Gauwge solid wire

» Infegrated Circuits (T4LS04 & T4L532)

« Common Cathode Seven-Segment Display

Procedure
1. Lebs investigate what alpha-numernc characters we can display on a seven-segment
display.
Commeon Cathode Commaon Anode
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Project Lead The Way (PLTW) is a nonprofit organization that provides
transformative learning experiences for students and teachers across the
United States. One of its core programs is Digital Electronics, which focuses
on the principles and applications of digital circuits and systems. This
study guide aims to provide a comprehensive overview of the PLTW Digital
Electronics curriculum, helping students grasp essential concepts and prepare
effectively for assessments.



Overview of PLTW Digital Electronics

The PLTW Digital Electronics course is designed for high school students
interested in engineering and technology. It introduces learners to the
fundamental concepts of digital logic and circuit design, emphasizing hands-
on learning and problem-solving skills. Throughout the course, students
engage in various projects and labs that reinforce theoretical knowledge with
practical applications.

Course Objectives

The primary objectives of the PLTW Digital Electronics course include:

Understanding the principles of digital logic and binary numbers.
Designing and analyzing digital circuits using various components.
Applying knowledge to build and troubleshoot digital systems.

. Exploring real-world applications of digital electronics in various
industries.
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Key Topics Covered

The course encompasses a variety of topics crucial for mastering digital
electronics. Some of the key areas include:

- Binary Number Systems: Understanding binary numbers, their representation,
and how they differ from decimal systems.

- Logic Gates: Learning about AND, OR, NOT, NAND, NOR, XOR, and XNOR gates,
their symbols, truth tables, and applications.

- Combinational Logic Circuits: Designing circuits that produce outputs based
solely on current inputs without memory elements.

- Sequential Logic Circuits: Studying circuits that have memory elements and
understanding how they change state based on input sequences.

- Finite State Machines (FSM): Exploring the concept of FSMs and how they are
used in digital design.

- Programmable Logic Devices (PLDs): An introduction to devices like FPGAs
and CPLDs and their programming.

- Circuit Simulation Software: Utilizing software tools to design and
simulate digital circuits before physical implementation.

Study Strategies for Success

To excel in the PLTW Digital Electronics course, students should adopt
effective study strategies. Here are some recommendations:



1. Develop a Strong Foundation

Before diving into complex topics, ensure you have a solid understanding of
basic electronics principles. Familiarize yourself with:

- Electrical units (voltage, current, resistance)

- Ohm's Law
- Basic circuit components (resistors, capacitors, inductors)

2. Engage with Course Materials

Utilize all available resources provided by PLTW, including:

- Textbooks and online materials
- Lecture notes and class discussions
- Video tutorials and supplementary online resources

3. Practice Problem-Solving

Digital electronics involve a lot of problem-solving. Regularly practice the
following:

- Create truth tables for different logic gates.
- Design simple combinational circuits and analyze their outputs.
- Work on exercises involving sequential circuits and FSMs.

4. Hands-0On Projects

Engaging in hands-on projects is one of the most effective ways to reinforce
learning. Consider:

- Building basic circuits with breadboards.
- Using simulation software to design and test circuits.
- Participating in group projects to collaborate and learn from peers.

5. Join Study Groups

Working with peers can provide different perspectives and enhance
understanding. Benefits of study groups include:

- Sharing knowledge and resources
- Discussing complex topics
- Preparing for assessments through group quizzes



Assessment Preparation

Assessment in the PLTW Digital Electronics course typically includes quizzes,
tests, and project evaluations. To prepare effectively, consider the
following strategies:

1. Review Past Assessments

Understanding the format and types of questions asked in previous assessments
can provide valuable insight. Focus on:

- Commonly tested topics
- Types of problems that require calculations versus conceptual understanding

2. Create a Study Schedule

Plan your study sessions leading up to assessments. Make sure to allocate
time for:

- Reviewing key concepts

- Practicing problems
- Completing hands-on projects

3. Utilize Flashcards

Flashcards can be an efficient way to memorize important terms and concepts.
Create flashcards for:

- Logic gate symbols and their functions

- Key definitions (e.g., combinational vs. sequential circuits)
- Important equations and laws (e.g., Ohm's Law)

4. Take Practice Tests

Simulate test conditions by taking practice tests. This can help you:

- Manage time effectively during assessments
- Identify areas that require further review
- Increase confidence in your knowledge and problem-solving skills



Resources for Further Learning

To supplement your studies and gain a deeper understanding of digital
electronics, consider exploring additional resources:

e Online Courses: Websites like Coursera and edX offer courses on digital
electronics and related fields.

e YouTube Channels: Channels dedicated to electronics education, such as
EEVblog and Jeremy Blum, provide valuable tutorials and demonstrations.

e Books: Look for textbooks on digital electronics that cover both theory
and practical applications.

e Forums and Communities: Engage in online forums, such as Stack Exchange
or Reddit’s r/electronics, to ask questions and share knowledge.

Conclusion

The PLTW Digital Electronics course is an enriching experience that equips
students with essential skills in digital design and problem-solving. By
utilizing this study guide, engaging with course materials, and adopting
effective study strategies, students can enhance their understanding and
excel in assessments. Whether pursuing a career in engineering or simply
seeking to understand the fundamentals of digital electronics, mastering
these concepts will provide a solid foundation for future success.

Frequently Asked Questions

What is PLTW Digital Electronics?

PLTW Digital Electronics is a project-based curriculum that introduces
students to the principles of digital electronics, including logic gates,
circuits, and system design.

What topics are covered in the PLTW Digital
Electronics study guide?

The study guide covers topics such as number systems, Boolean algebra,
combinational and sequential logic circuits, and circuit design and analysis.



How can I effectively use the PLTW Digital
Electronics study guide for exam preparation?

To effectively use the study guide, focus on key concepts, practice problems,
review diagrams, and engage in hands-on activities to reinforce learning.

What are some common projects included in the PLTW
Digital Electronics curriculum?

Common projects include designing and building digital circuits, creating a
simple calculator, and developing a traffic light control system.

Are there any recommended resources to supplement
the PLTW Digital Electronics study guide?

Yes, supplementary resources include online tutorials, textbooks on digital
electronics, and simulation software like Multisim or Logisim.

How does the PLTW Digital Electronics curriculum
prepare students for future careers?

The curriculum provides foundational skills in electronics and engineering
principles, preparing students for careers in technology, engineering, and
related fields.

What skills do students develop through the PLTW
Digital Electronics course?

Students develop skills in problem-solving, critical thinking, teamwork, and
technical communication, alongside practical skills in circuit design and
analysis.

Is there a hands-on component in the PLTW Digital
Electronics program?

Yes, the program includes hands-on labs and projects that allow students to
apply theoretical knowledge to practical scenarios.

How can teachers assess student understanding in
PLTW Digital Electronics?

Teachers can assess understanding through quizzes, project presentations,
practical exams, and peer reviews of group projects.

What is the importance of Boolean algebra in digital
electronics?

Boolean algebra is crucial in digital electronics as it provides the



mathematical framework for designing and analyzing digital circuits.
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