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Layers Discussed

»Layer 0 — transistors
»Layer 1 — Logic gates
= AND/OR
* NAND/NOR
= Complete Set of Operations
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Transistor used as a switch.

The transistor in other
applications, is also used as an
amplifier or detector.
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Transistor used to reverse or V+
complement its input.
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Name Symbol Function Truth Table
A B F

A — F=AB 0 0] 0

AND or 0 1 0
B — F=AsB 1 0|0

11 1

A B|F

A 00 0

OR B F=A+B 0 1 0

1 0] 0

| | |

_ _B|F
NOT A ~[>o— F=A 01
1|0
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B | - 0 01

NAND F=AB 0o 1]1

B — 1 o] 1

I 0
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NOR . F=A+B 0

0

I

I

@© 2008 Jones and Bartlett Publishers, Inc. (www.jbpub.com)

— e | B
o Bl e Wl Bl s o




Lo ST

Master of Science in A ppliesd Computer Science

» We can use transistors to build AND, OR, NAND,
NOR, and Invertors

» Manufacturing is simplified with NAND/NOR

» NAND/NOR avoid problem with “transistor bleed-
through”

» Converting between AND/OR circuits and
NAND/NOR circuits is easy with Boolean Algebra.

» (named for mathematician George Boole)
» Boolean Variable:

= can be in just two states: O or 1
mmRepresent Boolean Variables with letters
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» Two Inputs (Boolean variables) A and B are ANDed
together.

» The AND operation is represented in a Boolean equation
with the multiplication symbol (overloading of operator!)

» (The OR operation is represented with the addition
symbol +)

» A AND B can be represented as A*B (usually AB)

A —
B —
» A OR B can be represented as A+ B

) O—
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- {} A Inverter

AB AND
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»0On of the most useful principles In
boolean algebra is De’Morgan’s
Theorem.

» It allows one to switch between ANDSs
and NORs and OR and NAND

»>NOT terms or Inverted terms are
represented with a line over the terms

AB=A+B
A+B=AB
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A B |[AORB| A B | AAND B’ | A" NAND B’
0 0 0 1 1 1 0
0 1 1 1 0 0 1
1 0 1 0 1 0 1
1 1 1 0 0 0 1

In this notation, A’ is NOT A, the same as A
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To convert A + B into a form that can be
Implemented using a NAND gate:

A+B=AB=AB

To convert AB into a form that can be
Implemented using a NOR gate:

AB=AB=A+B
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