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v" Entender a organizacao da memoria ajuda no
entendimento do funcionamento dos PLCs.

v" Considere o mapa de memoria de aplicagio
descrito abaixo:

» memoria total 4K — (word :16 bits)
» 256 dispositivos /O — (128 in + 128 out)

> 128 saida internas

» 256 registros, selecionados em grupos de
8 words.

> base octal



\G

Automacao Industrial
Nivel || — PLCs : Enderecamento DATA TABLE

Word

Address 47161514131211107 6 5 4 3 2 1 0
Qctal
0000,
Input Table
8 words 128 bits
0007
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Word
Address 47161514131211107 6 5 4 3 2 1 0
Octal
0000,
Input Table
8 words 128 bits
0007,
0010,
Qutput Table
8 words 128 bits
0017,
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Word
Address 47 151514131211107 6 5 4 3 2 1 0
Qctal
0000,
Input Table
8 words 128 bits
0007,
0010,
Output Table
8 words 128 bits
0017,
0020,
Internals
8 words 128 bits
0027,
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Word

Address 17161514 131211107 6 5 4 3 2 1 0
Octal
oooo,
Input Table
8 words 128 bits
0007,

0010,
Qutput Table
8 words 128 bits

0017,

0020,

Internals

8 words 128 bits
0027,

0030,

256
words
(max)

Registers

0427,
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Word

Address 1716 1514131211107 6 5 4 3 2 1 0
Octal
0oo0q,
Input Table
8 words 128 bits
0007,
0010,
Qutput Table
8 words 128 bits
0017,
0020,
. ] Internals
words 128 bits
0027,
0030,
256
words Registers
(max)
0427,
0430,
3816 User Program
words Memory
7777,
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Input Qutput
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Input

—%-O—_

Input

Address
000005
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Bit and
Terminal
Address

0(0|0(0]|0

0(0|0|0

0 = Open
1 = Closed

Word
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Output
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0010 Qutput
T Address
Word 001006
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Address
000005

Input
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000005 001006
| | )
| | /

001006 002017
| | M

/

Output
Address
001006
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L o

v' Fazem a conexao fisica entre a CPU e os dispositivos de
campo.

l Processor

Power
Supply

r--------
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v’ As interfaces I/O sao encaixadas nos slots em um rack

back plane }

Courtesy of Allen-Brg :1[(, Highland Heights, OH
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v' Em geral classificamos os rack’s em 03 tipos:

> master

> local

> remoto
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.0

v RACK LOCAL / REMOTE

Master Rack

Local Rack
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v MAPEAMENTO DOS MODULOS I/O

Input 1
or
Quitput 0 Rack 0
|_..}{DDUI _____ g 1 2 3 4 5 6 7 «—Slot
Rack4|4]: 1
Slot l —
Terminal s s 2
=
B =R N N I
i o 5[5 5
: 6 - L — Terminal
' 7 7 “Connection
x 077

Terminal
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v MAPEAMENTO DOS MODULOS I/O

Input 1
or
Quitput 0 Rack 0
|_..}{DDUI _____ g 1 2 3 4 5 6 7 «—Slot
Rack4|4]: 1
Slot l —
Terminal s s 2
=
B =R N N I
i o 5[5 5
: 6 - L — Terminal
' 7 7 “Connection
x 077

Terminal
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v TIPOS DE ENTRADAS DISCRETAS

»> 24,48, 120 e 230 volts AC/DC

» TTL
» 5-50V (sink/source)

» entradas isoladas
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D

v'Entradas discretas AC/DC

Power Isolation Logic
N~ Power LED N~ Logic LED
O \._J\

MNoise
Input 1 Bridge and Th[eshrlald |_| _I_t B Loai To
Signall Rectifier Debounce Ve L coator ogic Processor
Filter Detection )
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Power Isolation Logic

N _ S N_ 7 -
C Power LED C Logic LED

SN 7N
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X Noise Threshold
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Input T Sl and Level ' Isnlat:r | Logic fo
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| | |
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| | | Optical
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Nivel |1 — PLCs :1/0 Discretas
v'Entradas discretas AC/DC : conexoes

+ | UserDC | —

.

Power
L1 L2 Supply
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Nivel || — PLCs :1/0 Discretas
v'Entradas discretas DC : (sink/source)

DC

_©

Reference

Switch

Source | Output Signal
Input

DC Power

Switch
B

Ground

Sink
Input
Module
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v'Entradas discretas DC : (sink/source)

DC
Reference

Qutput Signal

I

Field
Input
Device

Switch
B

Source
Input
@ Module
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o

v'Entradas discretas DC : (sink/source)

: * ()| +V

_r o m

[ Sourcing j % .1

Input = /) 2

Device =

+V 2, .3
DC 3-Wire | )| 4
Power Sinking -— % '5
Supply Input m
1 ——— Sinking ; Ll s
i Input ' ) 7
Device =

(/)| 8

|

Ground @ C
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C ~ vEntradas discretas DC : (sink/source)

V. =+12VDC
"J 5

DC Proximity
Sensor

O—C
—5 Sensor's
Sinking _ o
Output Converting Circuit

To Sourcing
“ Input Module

25
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v'Entradas discretas AC/DC : (isoladas)

AC AC
L1 L1 L1 L2 L2 L2
A B c A B c
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\o

v'Entradas discretas TTL

User
DC Supply

+ -

® V
Iilﬂ(* (/) 1
2

K dedke @ 3
s 4
1K* %)
ol N 5
| L . @ 6
* Typical value 7
**Ground cable shield at one end only %E
(Chassis mounting bolt) ®
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v Uma grande variedade de componentes sio
usados em circuitos de controle.

v" Estes componentes variam em complexidade
desde indicadores luminosos a sistemas avancados
que monitoram, protegem e controlam motores

AC.
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v" A interacgio entre estes componentes ¢é definida
por:

» conexoes (hard-wired logic).

» software armazenado (controle l6gico)
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v" Para ter uma visao das ligacoes e da ldgica
fazemos o uso dos diagramas de controle logico.

v' Muitos componentes incorporam contatos:

» normalmente aberto (NO — NA)

» normalmente fechado (NC — NF)
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» normalmente aberto (NO — NA)

N/

Relay | Relay _
Deenergized Energized .

Battery Battery
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» normalmente fechado (NC — NF)
NV

Relay B Relay
Deenergized Energized

G, J

Battery Battery
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» chave normalmente aberta (NO — NA)

L

NV

ﬁJI

J

Battery

Battery
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» chave normalmente fechada (NC — NF)

NV

21 A

Battery Battery
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» pushbutton normalmente aberto (NO — NA)

—a

Battery Switch is shown Battery

opposite of its
normal state (NO).
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» pushbutton normalmente fechado (NC — NF)

\\// \%
. i h
E"J1 7 E

Battery Switch is shown Battery

opposite of its
normal state (NC).
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> bobinas

@ T s

Coil Associated Coil Associated
Contacts Contacts
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» aplicagoes bobinas
L1 I L1
- —H— =
L2 e L2 \I\
Motor & A8 Motor
13 v L3 My
|
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v’ relés de sobrecarga

» Overload relays - sao utilizados para proteger a carga
quando ocorre aquecimento excessivo.

|

Thermal
Overload
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v’ luz piloto

» indica o estado do sistema.

AN e/
/:\ /:\
Red Amber

Indicator Light Indicator Light
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v diagrama de linhas - ladder

Control Powver Mot Connected
Wiring Wiring Connected
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v diagrama de linhas - ladder

L1 L2
J___ N\
0 (—*
N
Pushbutton Pilot
Light

M oL 19 Power Circuit
L1 - ’L /

M OL 12

L2 2, Motor
M OL T3
2,

Stop oL — Control Circuit
oee e ()X
|
|
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v diagrama de linhas - ladder

LT L2
1 N
l¢—o0 o O 0
N
Pushbutton 1 .
Pilot Light 1
2 ¢— o o

Pushbutton 2

S
3 g o s () Q
A
Switch 1 Pilot Light 2

: pE—-

Contactor oL
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v’ portas logicas - AND

AND Truth Table
Inputs Qutput
AT \ A B Y
B / Y 0 0 0
I 0 1 0
1 0 0
1 1 1
Line Voltage Line Voltage (Common)
L1 L2
PB1 FB2
1 . g
o OC 0 O

Electrical Ladder Circuit
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v’ portas logicas - OR

OR Truth Table
Inputs Output
A
vy A B Y
B 0 0 0
0 1 1
1 0 1
1 1 1
Line Voltage Line Voltage (Common)
L1 L2
FB2
1 /I
O o |
PBE1
L
o o

Electrical Ladder Circuit
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v’ exemplo

A-(B-C+D-E)

5—\B-C )

C— B-C+D-E)1___/

D—i—\D-E

E— Y
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v' exemplo-solugao

H
HH
alml

(D=
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