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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. “© 2011-2026 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

“© 2011-2026 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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What is everything made of?
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Brief History Lesson: Meet Democritus
Greek philosopher — lived 460-370B.C.

((N Origin of the word ‘atom’ - Greek word meaning “uncuttable”

i |

| Scientists that study atoms are chemists and physicists

000 For thousands of years, scientists believed atoms were the smallest pure
| | | substances, until the early 20" century when it was discovered that atoms
are made up of sub-atomic particles
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Never trust an atom...
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They make up everything!
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Atomic Structure

Parts of an atom (sub-atomic particles) Atoms are so, so, small that
we can’t see them with our
eyes. Not even with a
magnifying glass!
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Atomic Structure

Parts of an atom (sub-atomic particles)

Different combinations of the sub-atomic particles combine
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to make all the unique elements (atoms) — Nucleus
Nucleus
— Proton
Electrons 7 Neutron
—— — Electron

Neutrons
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Atomic Structure

Parts of an atom (sub-atomic particles)

Different combinations of the sub-atomic particles combine

to make all the unique elements (atoms)

Nucleus

Electrons

Protons

Nucleus

 Positive charge - from Proton(s)
* Center of the Atom
 Houses Protons and Neutrons
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Neutrons
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Atomic Structure

Parts of an atom (sub-atomic particles)

Different combinations of the sub-atomic particles combine

to make all the unique elements (atoms)

Nucleus

Electrons

Protons

Proton
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 Positive charge (+)
« Number of protons is unique to every atom
» Greek word: “First”

Neutrons
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Atomic Structure

Parts of an atom (sub-atomic particles)

Different combinations of the sub-atomic particles combine

to make all the unique elements (atoms)

Nucleus

Electrons

Protons

Neutrons

Neutron

* No charge
* Defines the mass of the atom
* Latin word: “Neutral”
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Atomic Stru ctu re A neutron walks into a

restaurant. The waitress

Parts of an atom (sub-atomic particles) says, “For you, no charge!”

Different combinations of the sub-atomic particles combine
to make all the unique elements (atoms)

Nucleus

Electrons

Neutron

Protons * No charge
* Defines the mass of the atom
* Latin word: “Neutral”

Neutrons
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Atomic Structure

Parts of an atom (sub-atomic particles)

Different combinations of the sub-atomic particles combine

to make all the unique elements (atoms)

Nucleus

Electrons
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~ Electron

» Negative charge (-)

» Almost 2000 times smaller than a proton or
neutron

» Not part of the nucleus

» Can be shared between atoms

Protons

» Certain atoms can lose or gain electrons

Neutrons

micron

17



ACS

Chemistry for Life®

Alkali Metals

. Non-metals
. Halogens

. Noble Gases

. Alkaline Earth Metals
. Transition Metals

. Other Metals . Lanthanides

B Actinides

B Metalloids

Titanium

Barium Lanthanides

1373

7 89-103

Actinides

Nd

Neodymium
144.2

Thorium Uranium

2320

American Chemical Society

© American Chemical Society - Used with Permission.

Neptun:
2

ium

37)

Plutonium
(244)

Platinum

PERIODIC TABLE OF ELEMENTS

Pt

Name
195.1

Ni

Nickel
58.69
Palladium

Iridium Platinum
2 195.1

Meitnerium | Darmstadtium
76) (281)

64
Europium Gadolinium
0 157.2
96
Curium
(247)

95
Americium

(243)

Atomic Number

Symbol

Average Atomic Mass

18
He
He\in_n;'u

10
Neon
20.18

Fluorine
19.00

17
Chlorine
3545

Br

Bromine

Phosph

Arsenic
Cadmium

Antimony
1218

Astatine
(210)

Polonium
(209)

Oganesson

Tennessine
(294)

70
Ytterbium Lutetium
173.0 175.0

] £

101 103
Nobelium Lawrencium
(259) (262)

Thulium
168.9

Erbium
167.3

Terbium
158.9

57
Berkelium
(247)

Fermium

Californium
(251) (257)

www.acs.org/outreach

micron

micron

STEM

18



Periodic Table of the Elements

Elements is another term for atoms

* Table initially designed in 1869 by scientist Dmitri Mendeleyev.

* Elements are identified by their symbols (example: O for oxygen)

» Each element has their own cell with the following information:

« Atomic Number
« Atomic Symbol
 Name

« Atomic Mass

1

Hydrogen
1.008 (1)

Atomic Number
Atomic Symbol

Name

Atomic Mass

11

Sodium

22.99 (23)

micron
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A look at the Sodium atom

Sodium atom

Atomic Number 11

Atomic Symbol Na

Name Sodium

@c Mass 22.99 (23) ?
v
Atomic Number = Number of Protons =

» Atomic Mass - Atomic Number = Number of Neutrons

23 - 11 =
Number of Protons = Number of EIectrons
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Chemistry is used to
make memory chips

Technology is constantly evolving and advancing, which
makes STEM jobs exciting.
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The number of elements used in silicon chip fabrication

has grown over the decades

Over the years new materials
(elements) had to be
incorporated because the chip
designs and processes have

become more complex.

(101980 (01990 02000 02010
13 elements 17 elements 64 elements 68 elements / ﬁt

%
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Atoms Activities

Atom Structure (activity paper is on next slide)

Periodic Table Cards (not shown in this slide deck)

micron
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ATOMS

Name:

Refer to a Periodic Table and the Key below to fill out this table for each element. Start with helium as your first atom to

make.

1. Fill out the table below with the correct values.
2. Assemble the nucleus using the proper number of large colored and white marshmallows, sticking them together

with toothpicks.
3. Select the proper number of small colored marshmallows (all one color) as your electrons. Attach them one at a

time to the nucleus with toothpicks, away from the nucleus.

NUMBER OF ATOMIC NUMBER OF | NUMBER OF
ATOM ATOMIC ATOMIC PROTONS MASS NEUTRONS | ELECTRONS
SYMBOL| NUMEER (see key) (ROUNDED) (s key) (see key)
Hydrogen H 1 1 1.00 0 1
Helium
Lithium
Beryllium
_ KEY
Atomic Number | 4 Number of Protons = Atomic Number
(Use the large colored marshmallows for protons)
. Number of Neutrons = Subtract Atomic Number from Atomic Mass
Atomic Symbol H (Use the large white marshmallows for neutrons)
Number of Electrons = Number of Protons
Name Hydrogen (Use the small colored marshmallows for electrons)
Atomic Mass 1.00794

micron
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Congratulations on
completing the Atoms —
Level 1 module!

Ready for more? Check out
other modules at the Micron
Educator Hub. See you soon!
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