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Introduction
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Digital systems are concerned with digital signals

* Digital signals can take many forms

* Here we will concentrate on binary signals since these
are the most common form of digital signals

* can be used individually

“ perhaps to represent a single binary quantity or
the state of a single switch

" can be used in combination

" to represent more complex quantities
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Binary quantities and

L |
variables
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" A binary quantity is one that can take only 2 states
Swiu:l:?/G S L
T | OPEN | OFF
—— amp
- CLOSED | ON
£ Q
S L
A simple binary arrangement 0 0
1 1

A truth table
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Binary quantities and

— L

* Abinary arrangement with two switches in series

} S2
o—c/ o
1 S2|L
0 = open 0 =open Sl
e 1 = closed 1 = closed I. 0 010
: ) I =00 1 010
— 1 11
(a) Circuit (b) Truth table

L =S71AND S2
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Binary quantities and
yariables

BERBRBEETT
* Abinary arrangement with two switches in parallel
Sl
—(/ﬂ—
! S2 T SI S2|L
1 >° L 0 0|0

P— —
— =i
—

(a) Circuit (b) Truth table
L=810RS2
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Binary quantities and
yariables

IBEEEEEEE
" Three switches in series
S1 S S3 S1 S2 S3| L
— C—cT Cw—r p—
0 0 010
0 0 1 10
— L 0 1 010
: C) 0 1 10
e | 0 010
T 1 0 110
| 1 010
| 1 1 |1

[ =S7AND S2 AND S3
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Binary quantities and
variables

BERBRBREEC
" Three switches in parallel
S1
i d” Gl SI S2 S3|L
S2 0O 0 010
N % o N 0 0 111
. 0 1 01
i e L 0 1 11
— o — 10 01
' (E) 1 0 111
pr— 1 1 0]1
1 1 1]1

L =S710RS20R S3
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Binary quantities and
_ yariables

IBERSNE

" A series/parallel arrangement
S2 SI S2 S3|L
Sl 0 0 010
—— R F— 0 0 11/0
53...-- 0 1 010
— ; I 0 1 110
- 1 0 0]0
; (D 1 0 111
— 11 01
1 1 111

L =871 AND (S2 OR S3)
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Binary quantities and

— L

" Representing an unknown network

ket
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Logic gates
IRERRREECT

* The building blocks used to create digital circuits are
logic gates

There are three elementary logic gates and a range
of other simple gates

Each gate has its own logic symbol which allows
complex functions to be represented by a logic
diagram

The function of each gate can be represented by a
truth table or using Boolean notation
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" The AND gate

| )¢
; r—

(a) Circuit symbol

" The OR gate

A
B—ID_C

(a) Circuit symbol

A B|C

0 010

0 110

1 010

1 111
(b) Truth table

A B|C

0 010

0 111

1 01

1 111
(b) Truth table
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" The NOT gate (or inverter)

C=d-3 Ld L1
110
(c) Boolean expression (a) Circuit symbol (b) Truth table  (c) Boolean expression
" Alogic buffer gate
A|B
C=A+B —
A B 010 B=A
11
(c) Boolean expression (a) Circuit symbol (b) Truth table  (c) Boolean expression
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" The NAND gate

=i
C

(a) Circuit symbol

=

" The NOR gate

A
B ——

(a) Circuit symbol
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A B|]C
0 0]1
0 1]1
I 911
1 110
(b) Truth table

A B|C
0 0|1
0O 110
010

1 1|0

(b) Truth table

(c) Boolean expression

C=A+B

(c) Boolean expression
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Summary

v" Introduction to digital systems
v" Different binary circuits arrangement

v' Different logic gates
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