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Digital Circuits (1)
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Digital Circuits (2)

* Basic Concept

— Based on Boolean algebra
* 0 - Low voltage
* 1 = High voltage
* Operator - Symbol
* Function - Circuit

— Terms

* Logical functions - Switching function
* Truth table - Switching table



Digital Circuits (3)

* Basic Concept (continued)

— Truth function ...
* d(a,b) =(-anb) Vv b
— ... represented graphically
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Digital Circuits (4)

* Graphic Symbols

— Buffer -
., Ly #> 0 0

European Style American Style
(IEC 60617-12) (IEEE 315-1975)

— Negation (NOT, -)

s

a | 1 p-y b& 0 1

Inversion Circle
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Digital Circuits (5)

° Graphic Symbols (continued)

— Disjunction (OR, V) -“

0 0
a —] 0 1 1
] 1 0 1
1 1 1

— Conjunction (AND, A)

--I

a_ | 0 0

b | & Y } 0 1 0
1 0 0
1 1 1
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Digital Circuits (6)

° Graphic Symbols (continued)

—NOR ({) 2| b_|ymalb
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Digital Circuits (7)

* Graphic Symbols (finished)

 YOR () T e

0 0 0
I 0 1 1
b — 1 0 1
1 1 0
* Compound Gates
— AND-Gate %0 —
a; —
*y=asAa;Aa,.. I I
lifeacha; =1 ]
(@, @y, ) = { 0 else o

1/28/2026 Module 3.2.3 - Digital Circuits



Digital Circuits (8)

* Compound Gates (continued)

— OR-Gate .
y=a,Va,Va,.. Nl
(ag, aq, ) — {O if eice}iscéi —0 _a_r;_
e Composition N
— Example .

—=((ag A a;) V (-a, A a3))




Digital Circuits (9)

* Building Blocks

—y=-aA

b
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NOT
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Digital Circuits (10)

¢ BU|Id|ng Blocks (continued)
—y=-(aAb)

a e——j 2 NAND




Digital Circuits (11)

¢ BU|Id|ng Blocks (continued)
—vy=(aAb)Vc

AND AND

OR OR



Digital Circuits (12)

* Building Blocks (finished)
—vy=aA(bvc)

JAND ‘_I>J7AND
b




* Example: Building Blocks in Action
—vy =(aA-b) V =(cAa) V¢

Digital Circuits (13)

abc
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Digital Circuits (14)

* From Circuit to Function

— Tip: Annotate the lines

aboc
l a
1 b Alflng 1 (anb) v =(anc) v (-cv-(anb))
3 (aAb) @

® 2 b —-(a/\c) >1 oy

+—C (aAb) —

NAND — — 9 51 H{-ev=(anb)) or
! " OR

y = (anb) v =(aac) v (-cv-(arb))
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