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Lesson 1: Introduction to Semiconductors

About This Facilitator Guide

This facilitator guide provides instructors with the information needed to guide
students through the digital version of Introduction to Semiconductors.

Before You Get Started

Before you get started with this lesson, please be sure to do the following:

* Read through the facilitator guide
* Review the Rise lesson
» Prepare any resources needed for the lesson

Using Editable PDFs

Most lessons include using an editable PDF for students to capture responses to
questions and other activities.

Guiding language is included in the lesson to help students access and use the editable
PDFs where they appear.

Students who will be using Chromebooks will need to use the Print to PDF function to
save their editable PDFs to their devices. Here’s how to do this:

1. Open the editable PDF and select Ctrl + P.

2. Open the file destination where the file will be saved.

3. Select “Save as PDF.

4. Select “Print.” Your document is now “printed” as a PDF file, which will save
your work.

PDFs cannot be submitted via the Rise interactives. If you plan to collect these
documents for career planning portfolios or grading, you will need to coordinate that
with your students.

Unit Overview and Alignment of Learning Targets

This unit contains five lessons, as follows:

e Lesson 1: Introduction to Semiconductors

e Lesson 2: The Magic of Raw Materials and Design

e Lesson 3: Fun With Front End Design and Machinery

e Lesson 4: A Beginner’s Guide to Back End Assembly and Functions

e Lesson 5: The Future of the Semiconductor Industry and My Place in It
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For students to get the most value from this unit, please plan on implementing all
lessons in this unit in sequential order.

Tracking Completion of Lessons

If you are using SCORM Cloud or Canvas with the lessons in this unit, completion
tracking options are available. If you are not using either platform, please determine if
and/or how you plan to track the completion of lessons by the students.

Lesson 1: Introduction to Semiconductors

8 Lesson1Components

@ Pacing

The lesson is designed to extend over multiple class periods to build the background
knowledge students need to explore careers and to be able to answer the lesson’s
guiding question. You may tailor the lesson to meet the needs of the class. If you choose
to teach the lesson in its entirety, plan where you will stop after each session. Prepare
an appropriate debrief for that class and a way to reengage students in the activities for
the next class session.

Materials
N/A

Be sure to review any Extension Activities that may be suggested at the end of this
lesson and consider when and how your students will complete them.
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?

(2] - .
% Guiding Questions

The guiding question is intended to provide a focal point for each lesson. This lesson’s
guiding questions are as follows:

e What are semiconductors, and why are they important to me?

Lesson Overview

This lesson will introduce the history of semiconductors and show what they are, what
they do, and why they’re important to us. You will see how computers work using
circuits and logic. Then, you will explore where semiconductors can be found in our
daily lives. Finally, you will take a look at the types of careers that can be found in the
semiconductor industry. You even get to take a survey that will match your interests
with those career paths.

@ Vocabulary in This Lesson: Flip Card Activity

The flip card activity is designed to familiarize students with key vocabulary terms and
definitions for this lesson. These vocabulary words are bolded throughout the lesson.
Students must flip each card to proceed with the lesson.

Semiconductor:

A material that conducts electricity under some conditions and not others. This is
similar to a traffic signal at a busy intersection. It can stop the vehicles (blocking) or
let them go through the intersection (conducting).

Switch:

A device that reroutes a system or turns it on or off. This is exactly like the light
switches in a classroom that can turn the lights on or off. Switches come in all shapes
and sizes and can be found everywhere.

Electrical Signal:

The measurable movement of electromagnetic waves through a conductor (copper,
gold, etc.), which can be routed or amplified to perform a function. The electrical
signal is like the water that runs through a pipe. The movement of the water can
change direction or can be used to produce motion if you put a fan in the pipe.

Amplify:
To increase the value of an electrical signal. When increasing the volume on a phone or
TV, the signal that produces the sound is being amplified.
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Transistor:

A semiconductor device that can be used to switch or amplify an electrical signal. A
transistor is like a nozzle on a hose. By lightly squeezing the handle, the water can be
turned on or off. By squeezing harder, more water will flow (amplify), and when easing
up, the flow of water is reduced.

Microchip:

A set of electronic circuits on a flat piece of silicon, also called a chip, a computer chip,
an integrated circuit, or an IC. Your brain takes in information and sends messages

to your body; for example, when you touch a hot surface, it tells you to pull your

hand away. Similarly, a microchip takes in information and sends messages to other
electronic devices to perform the action.

Learning Targets
By the end of this lesson, students will be able to do the following:

» Describe the history of semiconductors
¢ Explain the purpose of semiconductors
¢ Identify common uses for semiconductors in everyday life

The Invention That Changed the World

In this section, students will be introduced to the topic of semiconductors. As a
facilitator, you can either watch the video for self-reference or show it to the entire
class as part of the introduction.

The History of Semiconductors

In this section, students will review the history of semiconductors from 1906 to
the present. The information is presented in a Rise course component called a
timeline block.

You can also share the following additional resources with the students:

Additional Resources
e https://www.semiconductormuseum.com/Museum_Index.htm
* ENIAC computer parts available for viewing at the University of
Pennsylvania: https://commons.wikimedia.org/wiki/File:ENIAC_Pennl.jpg



https://www.youtube.com/watch?v=OwS9aTE2Go4
https://www.semiconductormuseum.com/Museum_Index.htm
https://commons.wikimedia.org/wiki/File:ENIAC_Penn1.jpg
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The Purposes and Uses of Semiconductors

In this section, students will review key vocabulary terms by flipping each card to
proceed with the lesson.

Logic Gate: An electronic circuit designed to take in a 1 (on) or 0 (off) electrical signal
and output a O or 1 based on a truth table. Logic gates are like a series of locks on a door.
By turning the locks one way (on) or the other (off), the door can be opened.

Truth Table: A table of 1s and 0s showing the required output of a specific logic gate.
The truth table is like the recipe for a logic gate. It tells the engineer what they should
get out of the gate if specific ingredients (pairs of 1s and 0s) are input to the gate.

The students will then explore the following subtopics: how computers perform
computations using logic functions and the various semiconductors students use in
their daily lives.

How Computers Work: Circuits and Logic

In this section, students will watch a video on how computers perform computations
using logic functions.

Where Do We See Semiconductors Today?

In this section, students will explore the various semiconductors used in their daily
lives. A graphic character named Sami the Semiconductor will introduce the topic
and guide students through the content. The information is presented in a Rise course
component called a process block. Students can navigate through the steps or sections
by selecting the arrows on the left or right side of the process block.

@ Let’s Talk About It

In this section, students will reflect on the following questions about the uses of
semiconductors. This could be a full class, a small group, or a pair-and-share discussion.

The students will use the editable PDF to respond to the following questions:

¢ What would be different today if semiconductors didn’t exist?
¢ How can switches be used to perform calculations?
e How can a semiconductor device improve the lives of people?



https://www.youtube.com/watch?feature=shared&v=Sc3lh3D4rCw
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Careers in the Semiconductor Industry

In this section, students will first review the following key vocabulary term by flipping
the card to proceed with the lesson:

Supply Chain: The series of materials suppliers, manufacturers, distributors, shippers,
and so on involved in producing specific goods and bringing them to market.

The students will then explore various career opportunities in the semiconductor
industry using a Rise component called a carousel. Students can use the arrows to
navigate through and review each career option available in the semiconductor industry.

The students will use the editable PDF to respond to the following questions:

¢ What would be different today if semiconductors didn’t exist?
¢ How can switches be used to perform calculations?
e How can a semiconductor device improve the lives of people?

@i Explore Your Interests

In this section, students will watch a video that guides them on how to find the
correct survey on the semi.org website. If needed, guide the students to select the
link to discover how their interests can lead to a future in semiconductors.

- A
L@J Focus Your Interest

In continuation of the previous exercise, students will select one or more careers that
they find interesting from those matched by the survey.

The students will use the editable PDF to respond to the following questions:

e What s it about these careers that you find interesting or cool?
e What surprised you about these careers?

Thinking About Your Future

Students will see the following statement in Rise: In this lesson, you explored a
career in the semiconductor industry.

Before moving on to the next lesson, take some time to reflect on these questions:

» Was there anything that surprised you about where you can find
semiconductors?
¢ What jobs in the semiconductor industry sound interesting to you?


https://careers.semi.org/job-match
https://semi.org
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Career Pathways

Share the following with your students: It’s never too soon to start exploring
future career options!

Students can access the resources at this link: Pipeline AZ

Lesson Completion

At the end of the lesson, students will see the following message in Rise:

In future lessons, you will learn about different aspects of the semiconductor
industry. Topics will include raw materials and front end design, photolithography
and etching, and packaging and back end design.

Extension Activity

Build a logic gate (and/or) with a battery, LED, and switches to experience how
they work.

L.j Materials

Push-button switches (They can be purchased here: push-button switches.
Amazon sells them in packages of 150 for $6.99; each student will need two.)

e LED lights (They can be purchased from Amazon: LED lights. Amazon sells
packages of multicolor LEDs for 11.99 for 450 pieces.)

e Mini breadboards (They can be purchased in 48 packs from Amazon for $19.99 at
mini breadboard 48 pack or in 12 packs for 7.99 from Amazon at mini breadboard
12 pack.)

e AAA battery holder compatible with breadboard (A 20-pack can be purchased
from Amazon for $6.99 here: AAA battery holder.)

* Breadboard wires (A large pack can be purchased here for 13.99 for 840 pieces
here: breadboard wires.)

e AAA batteries (They can be purchased anywhere. Amazon sells multipacks
for between $12 and $20. Amazonbasics batteries can be purchased here:
Amazonbasics batteries.)

e Wire strippers (Only one is necessary for the teacher to strip the leads on the
battery holders; a decent one can be purchased on Amazon here: basic wire

stripper.)
e Sharpie

8
.


https://myfutureaz.pipelineaz.com/
https://www.amazon.com/Momentary-Pushbutton-Breadboard-Electronic-Electronics/dp/B09R42T3CB/ref=sr_1_1_sspa?crid=15XS5R6URGTPS&dib=eyJ2IjoiMSJ9.iFqhLFcOpBzwWM41_WZ54Y9ODI8ZhhPzTLeu-b9TNhwIf57xHZRk9xf5L_Y40bXdxF2_Qw0gJiuzvWS4Uz0WWtkGoTSl8jB8iZFhQb2P8chMyH6Z28WVKtAKTAAtAn4pQ0TRLk2PQcS5rkndsLlTuCOMPahBU3p3CLQz2qfsEGAQIpct_CP_18iTqW62K4KIIHKtNMUamqFMX0YqJ7fOQqDMp-pct1S-Dm7HY3vc1xU.fEd7CL1qPFMT16nyBwN84L1EAVh_IO7UyU5i5pDQqKQ&dib_tag=se&keywords=pushbutton%2Bswitches%2Bfor%2Bbreadboard&qid=1722627316&sprefix=pushbutton%2Bswitches%2Bfor%2Bbreadboa%2Caps%2C194&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/DiCUNO-450pcs-Colors-Emitting-Assorted/dp/B073QMYKDM/ref=sr_1_1_sspa?crid=20AJSQ6N2V31D&dib=eyJ2IjoiMSJ9.-hPeGoeYe24uA1VMDVPHQDpnJhUaJEq-KIfbRBibUbxsgf5ImCAmcGxPilk3MolWkPLneg7nIq21oPvaFe5yIBCixhffYkzMtRxo1uzp7YYk1EtjmrtyX-1xOvaVLFCyiIYL5HNEG1UIs7U6zhTWEXg9P4vUPQqLqYMvg99HjnrokMLlH1CfqSBJLwEVg5btbX2KoIrvv5MANnwjifk2GC-sDlmN_Rm_2SmhThaxZkI._MGV6sfZk6AYIVp0RcWOJ15Ys0J2FQWOg_O9vn2C5gk&dib_tag=se&keywords=LED+lights+for+breadboard&qid=1722627371&sprefix=led+lights+for+breadboar%2Caps%2C179&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/MCIGICM-Breadboard-Solderless-Distribution-Connecting/dp/B07Q2S9WX6/ref=sr_1_4?crid=21WD09RI0U7NR&dib=eyJ2IjoiMSJ9.Mto0RW59gbj8YJfF4oZCpb_wfOren6sDrocFS9lXPUAuHCQ65uuDS3oodC6ssLBfr7qTOepvwxYyaNFicVaKy6UobbC8gcPOfBPU2qwCVUaZk3d6q7rypJODzLYgn9obGx_Jb6k9HImfTeyJ1WY7DIXYf0ysy3Ej02YyAkVS9tbpCI1MWPszdr7GRAD0jMtzpekcWt1ieUKrZHbEMludLGBYN7dIfG0SPe2XHK3_AVo.wREpqTmAUlAtgIhk9_WHgpqfSPACHwvzf_Sv9L178SM&dib_tag=se&keywords=mini+breadboards&qid=1722627460&sprefix=mini+breadboard%2Caps%2C162&sr=8-4
https://www.amazon.com/LampVPath-12Packs-solderless-breadboard-Arduino/dp/B01KKE602W/ref=sr_1_8?crid=21WD09RI0U7NR&dib=eyJ2IjoiMSJ9.Mto0RW59gbj8YJfF4oZCpb_wfOren6sDrocFS9lXPUAuHCQ65uuDS3oodC6ssLBfr7qTOepvwxYyaNFicVaKy6UobbC8gcPOfBPU2qwCVUaZk3d6q7rypJODzLYgn9obGx_Jb6k9HImfTeyJ1WY7DIXYf0ysy3Ej02YyAkVS9tbpCI1MWPszdr7GRAD0jMtzpekcWt1ieUKrZHbEMludLGBYN7dIfG0SPe2XHK3_AVo.wREpqTmAUlAtgIhk9_WHgpqfSPACHwvzf_Sv9L178SM&dib_tag=se&keywords=mini+breadboards&qid=1722627460&sprefix=mini+breadboard%2Caps%2C162&sr=8-8
https://www.amazon.com/LampVPath-12Packs-solderless-breadboard-Arduino/dp/B01KKE602W/ref=sr_1_8?crid=21WD09RI0U7NR&dib=eyJ2IjoiMSJ9.Mto0RW59gbj8YJfF4oZCpb_wfOren6sDrocFS9lXPUAuHCQ65uuDS3oodC6ssLBfr7qTOepvwxYyaNFicVaKy6UobbC8gcPOfBPU2qwCVUaZk3d6q7rypJODzLYgn9obGx_Jb6k9HImfTeyJ1WY7DIXYf0ysy3Ej02YyAkVS9tbpCI1MWPszdr7GRAD0jMtzpekcWt1ieUKrZHbEMludLGBYN7dIfG0SPe2XHK3_AVo.wREpqTmAUlAtgIhk9_WHgpqfSPACHwvzf_Sv9L178SM&dib_tag=se&keywords=mini+breadboards&qid=1722627460&sprefix=mini+breadboard%2Caps%2C162&sr=8-8
https://www.amazon.com/MECCANIXITY-Battery-Holder-AAA-Batteries-Container/dp/B0D2RPSD6X/ref=sr_1_2?crid=18Z6F3YGACQOI&dib=eyJ2IjoiMSJ9.FZfH3DdoHx2vEyUkbLmX53Dr8rLAJeppIcHaFGBJM9eNJDyLYcdoXQv_dMkdaplnO_m5IhS3CzJjlldT-ujyFWgH_lkb-hN1OKtMhfYEbB0oQ7XgEKq4kqvjpQ7BHspJNkAIemqfRhy1_JHWvSzPS_zN3smR1KzNPnoj-g1sqAm4ruEgONWNvhOniCb6oxVijgjgkDsz9QrQspX-yX8yinHfuwf5DrP9o0qFPrY796M.HB1bZzfCkEJ4Bo1tEDZ-Gjr4RQaKaU-9FCdiOCEbgIw&dib_tag=se&keywords=AAA+battery+breadboard+holder&qid=1722627546&sprefix=aaa+battery+breadboard+hold%2Caps%2C183&sr=8-2
https://www.amazon.com/BOJACK-Solderless-Flexible-Breadboard-Connecting/dp/B08YRGVYPV/ref=sr_1_5?crid=36NBDQO2CDTQV&dib=eyJ2IjoiMSJ9.33Wpgk3lhPKLijkvnUR8BKRrEVqt0qalQGRTYa84TFQU17mKSyiMurztSGmE2Cu31_hWE9XpO63e0seIKi68Wst_b6911AsF5iiXd72TT_8U3yb2FtcTcfxuMTIbBdTNgKXlu5pAYH-khTUX7bW2w5LImPhcwSCRnw4S8DuEVAX1sPVxcVmPpsGLzFlFeK7lksJ8DgDmJznDS9mzbxDVYNBFFa78BUE65RPLSNp9NBQ.fjC3FIVrKkwPKtJMHh126AbEkqD9zoDbkoivhOAkh6Y&dib_tag=se&keywords=breadboard%2Bwire%2Bpack&qid=1722627630&sprefix=breadboard%2Bwire%2Bpack%2Caps%2C175&sr=8-5&th=1
https://www.amazon.com/Amazon-Basics-AAA-High-Performance-36/dp/B00LH3DMUO/ref=sr_1_1_ffob_sspa?crid=33FS5LWP3VVER&dib=eyJ2IjoiMSJ9.sDk8mHya1-twxNdSRCH3uPfV13zMECf4tTmya5y6cTZ_P-9LPIfQDtI3CE_I627x2tAlr5UQhDu1ZIaTjtiRuxRrAECK7naLhyw1nE8j_zGMZRFdZ0EXyb6_s1PNV54F_sCUqS0qjTU4T1EAI7nLeBwSnXEp8DXh1D9JqGdfVTITraIFbF4O8_yJtTsTMmJE3SAeoXaY_IhnU5KB3OOmpiKG0AapY_UgKn3jSpkKBAYzH79N4ChR6eqboYNNbscuUH79HJnK54fyT9G_JSVn03LsLZu0ZHDCUc6WxfGo9DQ.AK21KGtQe-0PXrASoa424-HKPVZy1I3d9wcNFAIEc6Y&dib_tag=se&keywords=AAA+batteries&qid=1722627919&rdc=1&sprefix=aaa+batteri%2Caps%2C187&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Paladin-Tools-PA1161-Adjustable-Stripper/dp/B07ZHMQV3Y/ref=sr_1_8?crid=RHAUU629WET3&dib=eyJ2IjoiMSJ9.S_COH67EbXsk5IJjOXJwsbl3MG82Pe7lCm9P0xtAgKkpizmL9w2woRkIPwwS1gx4ZK3CuubFp0ePN13gHtv-NbFd0Sh4B6YDCIBtPUcPtPzqrIEi1rZTXAVECBuD4A5cy1SY6kRHtKrkKx_kOGjETxWedDzvdoth9pc3uuaPZdvfkJvUh2lWSWFADZDz07fH9PkQVy3Sy5Y5qKgtmG9t-xHoMqsiFXyN2yRzpH6l8vD5OE7WJnI4a6Ht-SxskHm5lY_4m_jleV3mAXZwE_P4fL1B1z1nf4LoWq64MBShsfk.NlNXVHiifYj--Eu5YSK9d4SwfdPRmJspki6x1e2lTzM&dib_tag=se&keywords=wire+stripper+for+breadboard+wires&qid=1722627738&sprefix=wire+stripper+for+breadboard+wire%2Caps%2C189&sr=8-8
https://www.amazon.com/Paladin-Tools-PA1161-Adjustable-Stripper/dp/B07ZHMQV3Y/ref=sr_1_8?crid=RHAUU629WET3&dib=eyJ2IjoiMSJ9.S_COH67EbXsk5IJjOXJwsbl3MG82Pe7lCm9P0xtAgKkpizmL9w2woRkIPwwS1gx4ZK3CuubFp0ePN13gHtv-NbFd0Sh4B6YDCIBtPUcPtPzqrIEi1rZTXAVECBuD4A5cy1SY6kRHtKrkKx_kOGjETxWedDzvdoth9pc3uuaPZdvfkJvUh2lWSWFADZDz07fH9PkQVy3Sy5Y5qKgtmG9t-xHoMqsiFXyN2yRzpH6l8vD5OE7WJnI4a6Ht-SxskHm5lY_4m_jleV3mAXZwE_P4fL1B1z1nf4LoWq64MBShsfk.NlNXVHiifYj--Eu5YSK9d4SwfdPRmJspki6x1e2lTzM&dib_tag=se&keywords=wire+stripper+for+breadboard+wires&qid=1722627738&sprefix=wire+stripper+for+breadboard+wire%2Caps%2C189&sr=8-8
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E]

—— Prep Before Lesson

1. Strip half an inch of the plastic sleeve from the battery holders to expose the
wire. If the facilitator understands soldering, it can be helpful to tin the ends of
the battery holder sleeve to make it easier to insert into the breadboard, but this
is not required.

2. Each student will need five wires. It could be helpful for each student to have a
nice mix of longer and shorter wires. Some students find it easier to use longer
wires as it is easier to insert them into the breadboards.

3. Print the page with the diagram and truth table for the “or” and “and” gates for
each student.

@ Vocabulary

Logic Gate: An electronic circuit designed to take in a 1 (on) or 0 (off) electrical signal
and output a O or 1 based on a truth table. Logic gates are like a series of locks on a door.
By turning the locks one way (on) or the other (off), the door can be opened.

Truth Table: A table of 1s and 0s showing the required output of a specific logic gate.
The truth table is like the recipe for a logic gate: It tells the engineer what they should
get out of the gate if specific ingredients (pairs of 1s and 0s) are input to the gate.

Boolean Algebra: A form of mathematics that performs calculations using binary
numbers instead of decimals. This allows calculations using only 1s and Os instead of
1-9. Calculations using 1s and Os can be done using switches.

o Questions to Ask Before the Activity

1. How do you think semiconductors can perform calculations?
2. Have you ever wondered how your calculator works?
3. Can you perform calculations with a circuit?

U

A Note for Instructors

Breadboards are like miniature versions of the outlets in your house. You simply plug
the wires into the slots, and you can connect the circuit. The rows designated by
numbers are all on the same electrical path (they are all connected), and the holes in
the rows designated by letters are all on different electrical paths. By connecting wires
on the numerical rows, all of those wires are the same as if they were tied together.
Students need to build the circuits as shown in the diagram. The green lines on the

9
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Lesson 1: Introduction to Semiconductors

diagram show where the wire should be plugged in first and where it should end.
When the circuit is done, it should look identical to the diagram.

@ Procedure

1. Explain to students that semiconductors perform calculations using Boolean
algebra. This is a kind of math that allows us to do calculations using only values
of 1 or 0. This means that we can perform calculations by turning switches on or
off. Explain that today students will be creating two of the basic circuits used to
perform these calculations. These circuits are called logic gates.

2. Before starting, explain to students that they will be working with electricity
and any time they work with electricity they need to be careful so that they are
not shocked. They will be working with very low voltage (AAA battery) so there
is a very low risk, but they can still shock themselves. They need to follow the
directions given to them by their instructor.

3. Hand each student a breadboard, an LED, two switches, a battery, a battery pack,
and a small pack of wires.

4. Explain the difference between an anode and a cathode on a diode. Explain
that the long lead is the anode, and the short lead is the cathode. If the LED is
connected in the wrong direction, it will not light up and it can be damaged. The
image shows the angled lead as the long lead or the anode.

5. Instruct students to build the circuit shown for the OR gate in the image by first
connecting the switches and the LED.

6. Check the student’s circuit.

7. After the circuit is built, connect the battery’s positive lead first and then the
negative lead.

8. Next, have the students press the buttons, first one, then the other, and then
together. Discuss whether the LED lights up. Do they match what is written on
the table?

9. Give the students time to play with their OR gate. Ask questions about what they
observe.

10. Have the students disconnect the battery, the negative lead, and then the positive
one, and then remove the wires from their circuit. (Leave the LED and switches.)

11. Instruct the students to connect the circuit shown for the AND gate in the image
using their wires.

12. Check the student’s circuit.

13. Connect the battery’s positive lead first and then the negative lead.

14. Have the students press the buttons, first one, then the other, and then together.

10
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Lesson 1: Introduction to Semiconductors

Discuss whether the LED lights up. Do they match what is written on the table?
15. Give the students time to play with their gate. Ask what they observe.
16. Have students disconnect their batteries, and then disassemble their circuits and
return their components.

o Questions to Ask After the Activity

1. How easy was it to build your circuits?

2. How did your OR gate work? What happened when you pressed each button?

3. How did your AND gate work? What happened when you pressed each button?
Was this different from the OR gate? How?

22 Thinking About Your Future

Talk to students about what interested them about this activity. Explain that different
kinds of engineers do different things when designing these kinds of circuits.
Computer Engineers may design the logic gates, Electrical Engineers may design the
electrical circuits that allow the logic gates to function, and Computer Scientists create
the code that determines how the gates will operate. Electricians work on circuits

as well; only their circuits are usually much larger and typically have to do with the
battery part of the system and how power is transferred to the circuit.

OR Gate Diagram and Truth Table

=

REIE]
[>|
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Lesson 1: Introduction to Semiconductors

OR Gate Diagram: This diagram shows the OR gate built on a mini breadboard. Green
lines show where the wires should sit and start at the first hole where the wire should
be inserted and end at the second hole where the wire should be inserted. Tinkercad
only has a four-wire push-button switch, so the two wires will need to be inserted in
the two holes above the gap in the breadboard.

An OR gate turns the LED on when either one of the switches is pressed in. A truth
table shows a 1if the LED should turn on and a 0 if the LED should be off. The truth
table for an OR gate looks like the following:

Switch 1 Switch 2 LED Light
Ooff =0 Ooff =0 off=0
off =0 On=1 On=1
On=1 off=0 On=1
On-=1 On-=1 On=1

12
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