micron

STEM

Electricity

Reviewed 2025

micron

© 2011-2025 Micron Technology, Inc. All rights reserved. Information, products, and/or specifications are subject to change without notice. All information is
provided on an “AS IS” basis without warranties of any kind. Statements regarding products, including statements regarding product features, availability,
functionality, or compatibility, are provided for informational purposes only and do not modify the warranty, if any, applicable to any product. Drawings may not be

to scale. Micron, the Micron logo, and other Micron trademarks are the property of Micron Technology, Inc. All other trademarks are the property of their
respective owners.



micron

STEM

Copyright guidelines

By using any content provided by the Micron Educator Hub, you acknowledge that Micron Technology, Inc. (“Micron”) is the sole owner of the content and
agree that any use of the content provided by the Micron Educator Hub must comply with applicable laws and require strict compliance with these Guidelines:

1. Credit shall be expressly stated by you to Micron for use of the content, including any portion thereof, as follows:
a. “© 2011-2025 Micron Technology, Inc. All Rights Reserved. Used with permission.”

You may not use the content in any way or manner other than for educational purposes.

You may not modify the content without approval by Micron.

You may not use the content in a manner which disparages or is critical of Micron, its employees, or Micron’s products/services.

o & b

Permission to use the content may be canceled/terminated by Micron at any time upon written notice from Micron to You if You fail to comply with the
terms herein.

6. You acknowledge and agree that the content is provided by Micron to You on an “as is” basis without any representations or warranties whatsoever, and
that Micron shall have no liability whatsoever arising from Your use of the content. Micron shall ensure that the content does not violate any statutory
provisions and that no rights of third parties are infringed by the content or its publication. Otherwise, liability of the parties shall be limited to intent and
gross negligence.

7. You acknowledge and agree that the content is the copyrighted material of Micron and that the granting of permission by Micron to You as provided for
herein constitutes the granting by Micron to You of a non-exclusive license to use the content strictly as provided for herein and shall in no way restrict or
affect Micron’s rights in and/or to the content, including without limitation any publication or use of the content by Micron or others authorized by Micron.

8. Except for the above permission, Micron reserves all rights not expressly granted, including without limitation any and all patent and trade secret
rights. Except as expressly provided herein, nothing herein will be deemed to grant, by implication, estoppel, or otherwise, a license under any of
Micron’s other existing or future intellectual property rights.
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How to cite sources from the Micron Educator Hub

* Micron is committed to collaborate with
educators to make semiconductor memory education
resources available through the
Micron Educator Hub

* The content in the Micron Educator Hub has
been identified by Micron as current and
relevant to our company

* Please refer to the table on the right for
proper citation

Whole slide deck or whole
document

Description: User uses the whole slide
deck or whole document AS IS,
without any modification

No additional citation required

Full slide or full page

Description: User incorporates a full
slide or a full page into their own slide
deck or document

“© 2011-2025 Micron Technology, Inc.
All Rights Reserved. Used with
permission.”

Portion of a slide or portion of
a page

Description: User copies a portion of a
slide or a portion of a page into a new
slide or page

This is not allowed
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Hi, I'm Mike Rawn,
and | will be your
learning guide
through this
module!
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Electrons are very

Elec'trons small and are always
moving, sometimes
Electron almost as fast as the
et speed of light!
Every single item in the whole world is ©

made up of tiny, tiny things called atoms.
Electrons are part of these tiny atoms,
moving around the nucleus of the atom.

©

In this module, we will explore the key role
electrons play in both static electricity and
current electricity—the kind that powers

light bulbs and electronic devices. ®
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Static electricity

Static electricity is the build-up of electric
charge on the surface of objects.

Static electricity usually happens when two
different materials are rubbed together,
causing electrons to move from one material
to the other material. This movement creates
the build-up of charge.

A static shock happens when that build-up of
charge is suddenly released.

Fun Fact: Lightning is a giant spark of static
electricity in the sky!

Have you ever
been shocked?

That is the result of
static electricity!

.,
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ESD (Electrostatic Discharge)

Think about a time when you walked across a carpet and then
touched a metal doorknob. Did you feel a little shock? That's ESD!
Here's how it works:

Building Up Charge: As you walk on the carpet, your body picks
up extra tiny particles called electrons from the carpet. These
electrons have a negative charge.

Releasing the Charge: When you touch the metal doorknob, the
extra electrons on your body quickly jump to the doorknob. This
sudden movement of electrons is what causes the shock you feel.

ESD can be harmful to electronic components. At Micron, people
that work near memory chip fabrication must wear special suits that
are designed to prevent the buildup and discharge of static
electricity.
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Electricity and electrons

Electrons have a negative charge

* Most electrons stay attached moving around
the nucleus of their own atom, but in some
special materials called conductors, some of
their electrons can easily move from one atom
to the next.

The atom | drew above
is called Lithium which
is the smallest atom
considered a good
conductor at standard
room temperature and
pressure!

* As electrons move from one atom to another,
they generate an electric current.

» Electricity is the movement of electrons «

What items in your classroom use electricity? /
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Conductivity

What does it mean for a material to be conductive?

* It means that current runs through the material easily.
The electrons in conductive materials are loosely bound.

Materials that conduct electricity are called Conductors

» What type of materials are good conductors?

« Silver, copper, gold, aluminum, or other metals. Why do you think

copper wires are
wrapped in

rubber or
plastic?

Materials that do not conduct electricity are called
Insulators

* The electrons in insulating material are tightly bound.

* What types of materials are good insulators?
* Rubber, plastic, wood, paper, glass, and others

micron
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Current

What does the word current mean?

» Acurrent is defined as something that flows.
* You have probably observed a current of water in a river or a stream.
» The flow of electrons through conductive material is known as an electric current.

Electric current _ _ Water current
- == Plastic Insulation

() = Copper Conductor

Electrical Wire ° — Hecien

N
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Water Current

Why do we see
water current in this

And why don’t we
see such water
current in this lake?

Water current flows
in a river because
upstream is at a
higher elevation than
downstream/there is
a slope. Gravity pulls
water downbhill.
Upstream, the water
has higher gravity
potential than
downstream.

Crater Lake National Park
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Electrical Wire

So, if water current flows
because upstream is at a higher
elevation than downstream...
what makes electric current flow
in conductors?
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No current

Did you notice the
arrows showing
the random
movement of these
electrons when no
potential is
applied?

* Let’s start talking about what
happens when there is no noticeable
current

* In the lake we don’t see water current
because there is no upstream at a
higher gravity potential than
downstream

« Similarly, when no potential is applied
across a conductor, we see that the
electrons move around randomly, but
they don’t flow in one particular
direction - so no net electric current is

produced / )&‘
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* In order to generate a net electric current in a conductor we need to apply a
specific type of potential — different than the gravity potential needed to generate
water current in a river.

* To generate electric current through a conductor we apply voltage.

» Voltage is the difference in electrical potential between two points, and it is
measured in Volts (V).

» For example, we apply 0 V on one side of the conductor and 1.5 V on the other
side. The voltage difference is what makes charges in a conductor move in the
same direction. In the case of electrons, they will move towards the higher
voltage.

+ Electric current is the flow of electric charge through a conductor per unit of time.
Electric current is commonly measured in Amperes (A) also referred as “amps”.

0 Volts 1.5 Volts
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| am applying 3
Volts on each side
of the
conductor...why
don’t | see any
electric current?

Voltage

3V 3V

* Remember the picture of Crater Lake: when the water is all at the same height
(all at the same gravity potential), there is no noticeable water current.

« Similarly, if the two sides of the conductor are at the same voltage or electric
potential, then there is no voltage difference, so there is no net electric current.

micron 17



Let’s start the
experiments!

Activity Stations

j}z Static Electricity

i@z Lemon Battery

i@ Circuits |
%
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