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Logic Gates – What Are They 
Made Of?
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•This Lesson is an introduction to Logic Gate and how 
they are built on the Silicon.  It is a quick review of 
what a Transistor is and how they are connected in 
some Silicon examples to create a Digital Logic Gate

Overview & Introduction
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See Appendix A, for Licensing & Attribution information
by-nc-sa-3.0

https://creativecommons.org/licenses/by-nc-sa/3.0/

https://creativecommons.org/faq/#what-does-some-rights-reserved-mean

https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/faq/#what-does-some-rights-reserved-mean
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•These Lecture Slides

• Interactive Lab books to take notes

Resources & Materials Needed
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• Integrated

•Silicon

•Semiconductor

Possible New Words…
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logic Gate Review

2-Input AND

A B F=A+B

0 0 0

0 1 1

1 0 1

1 1 1

2-Input OR

A F=A’

0 1

1 0

NOT

A B F=A•B

0 0 0

0 1 0

1 0 0

1 1 1

a

b
F= a + b

OR a a
INV

a

b
F= a • b

AND
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logic Gate Review

2-Input NAND

A B F=A+B

0 0 1

0 1 0

1 0 0

1 1 0

2-Input NOR

A B F=A•B

0 0 1

0 1 1

1 0 1

1 1 0

a

b
F= a + b

NOR
a

b
F= a • b

NAND

A  B F=A     B   

0 0 0

0 1 1

1 0 1

1 1 0

2-Input XOR

a

b
F= a     b

XOR +

+
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Logic Gates are Built From Transistors

• Digital logic gate are 
manufactured as 
integrated circuits 

• All the transistors and 
resistors are built on a 
single piece of 
semiconductor 
material. 
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Remember How a Transistor works?

• Transistors are 
Semiconductors

• A current on the Base 
causes a larger current 
to flow from the 
Collector to the Emitter

https://www.build-electronic-circuits.com/how-transistors-work/

https://www.build-electronic-circuits.com/how-transistors-work/
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Remember How a Transistor works?

• Can act as a Switch
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And Gates - Transistors

• If A AND B are HIGH they
• Create a path from VCC to 

the Output
• Block the path from the 

Output to Ground

• If A or B are LOW they
• Block the path from VCC to 

the Output
• Create a path from the 

Output to Ground
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OR Gates - Transistors

• If A OR B are HIGH they
• Create a path from VCC to 

the Output
• Block the path from the 

Output to Ground

• If A and B are LOW they
• Create a path from the 

Output to Ground
• Block the path from VCC to 

the Output
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More Gate…

XOR Gate
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Dual in-line Package (DIP)

• DIP-enclosed integrated 
circuits are available with 
• Even numbers of pins, 

located at 0.100 inch 
intervals
• Allows for standard circuit 

board layout compatibility. 
• DIP “chips” pin counts are 8, 

14, 16, 18, and 24
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Dual in-line Package (DIP)

• Part numbers on the DIP packages 
specify what type and number of 
gates are enclosed

• Industry standards part numbers
• A “74LS02” manufactured by Motorola 

will be identical in function to a 
“74LS02” manufactured by Fairchild

• Or any other manufacturer

• First letter codes prepended to the 
part number are unique to the 
manufacturer
• SN74LS02 is a quad 2-input TTL NOR 

gate manufactured by Motorola
• DM74LS02 is the exact same circuit 

manufactured by Fairchild.
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7408 Quad And Gate 14 Pin DIP 
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Or / And
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NAND / Nor

7400 7402
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INV / Xor

7404 7486
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Logic on Breadboards
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Assessment

• Assessment Type(s):
✓Demonstrations
✓Interviews
✓Journals
✓Observations
✓Labs
✓Projects
✓Portfolios
✓Rubrics
✓Surveys
✓Teacher-Made Test
✓Writing Samples
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Learning Domain, CTE Standards and Stuff like that…

• Learning Domain
[ ] cognitive [ ] affective[ ] psychomotor 

• What are some cognitive skills required for success 
in your pathway? 

• What are some affective skills required for success in 
your pathway? 

• What are some psychomotor skills required for 
success in your pathway? 

• Time:
• Lecture

• Lab

• Standards
• CTE

• CCSS

• NCSS
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Appendix A: License & Attribution

• This interpretation is primarily 
the Intellectual Property of 
Jim Burnham, Top STEAM 
Clown, at STEAMClown.org

• This presentation and content 
is distributed under the 
Creative Commons License 
CC-by-nc-sa-3.0

• My best attempt to properly 
attribute, or reference any 
other sources or work I have 
used are listed in Appendix B

https://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.steamclown.org/
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Appendix B: Attribution for Sources Used


