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Arquitetura Cliente-Servidor
IHM

- Supervisorio inicia consultas (queries)

Terminador
(Resistor)

Terminador

(Resistor) CLP

Servidores apenas respondem

Sensor Inversor Atuador
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Padrao EIA-485 / RS485

Define caracteristicas funcionais e elétricas de cabos para a rede de comunicagao.

Mbps EIA-485




Barramento com derivacbes
(toleravel)

T

Daisy Chain
(recomendada)

[} ﬁ |
Estrela
(ewitar)
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Topologias EIA-485

-

Barramento com estrelas
(evitar) .

Anel
(evitar)

Not a proper daisy chain
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Sinais RS485

Transmissor Receptor
+6vV - +6v
RIGOL
Nivel Logico
+1.5v+ L
200mV
Ov m
200mV
-1.5v 4
Nivel Légico
0
—6v - —6v
RS485 device 1 RS485 device 2
B A B A
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Caracteristicas dos cabos w 2 =
# @ TTUCMOS © 3
) 4 101 0 101 0D Nivel TTL
e Secdo minima de 24AWG (0,20mm?) " 7 s
ov
e Deve possuir blindagem sempre que - RS-232
possivel | O (O ) U W —
: : : oV EIA-232
e (apacitancia no maximo 17pf/ft iy S I R ) T i i ase
A2V
(35pt/m) RS-422/485
e Impedancia maior que 100 ohms Z: _________ T 1T LTl EIA-485
e Sec nao for utilizado o fio terra em gl - — A
comum com os dispositivos da rede a - \ “%
| ':\T“;:'".“"# 4
blindagem do cabo deve ser aterrada o 42/’/%

em apenas uma de suas extremidades. — !
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Atenuacao de ruidos

Shield Sinal amplificado
A Sinal com ruido sem ruido
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Amplificador diferencial
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Distancia maxima da rede

Terminadores

RS-485

max.

1200m

Y

Comprimento do cabo (metros)

1

10 +
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1k 10k 100k 1M 10M
Velocidade da comunicacgao (bps)
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Padrao EIA-485 EIA-422

- ’ @

RT3 o Master s RT RT S $RT

RT$ from Master $ RY

A norma adverte: a maxima ddp entre os
equipamentos da rede deve estar entre =7V e
+12V

e O padrao RS-485 é multiponto, o que permite até 32 unidades de carga (dispositivos) em
uma unica rede. Dispositivos comerciais com alta impedancia podem possuir 1/2 ,1/4 e 1/8

de unidade de carga, permitindo mais dispositivos na rede. 10
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Transceivers comerciais

e Driver
o Ativado quando o dispositivo quer enviar dados
e Receiver

o Ativado quando o dispositivo esta recebendo dados

o Geralmente estd sempre ativo

MAX487 DE
MAX1487
Vee D L.
78 B
Rt Y Rt
; OO0 R
5 | GND R

=1
m
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Conexao recomendada
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FRONT

Device side - female

Pin on

Pin on

1 8

~evpliof Dv T ELULIA: Description for IDv
RJ45 | DI-shell | requirement | circuit | Circuit | 485name
3 3 optional PMC -- -- Port Mode Control
TOP
. , Transceiver terminal 1, V1 Voltage common L&
4 = requined B B =lE (V41 > VO for binary 1 [OFF] state ) N
Transceiver terminal 0, VO Voltage 1 T &
5 i DO DO AIA’
J required (VO > V1 for binary 0 [ON] state ) |
7 2 recommended VP -- -- Positive 5...24 V D.C. Power Supply
Female (Front view)
SEEARE3 20
8 1 required Common | Common e Signal and Power Supply Common H @iﬁg°g°g)°g?@
Male (Front view)
R
©\§s448/©

12




Conexao recomendada
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Device side - female

FRONT

Pinon| Pinon Level of IDv ITr EIA/TIA- Description for IDv
RJ45 | D9-shell requirement Signa| Signal 485 name
Receiver terminal 0, Va’ Voltage
1 8 required RXDO RXDO A’

required

optional

PMC

(Va' > Vb’ for binary 0 [ON] state )
Receiver terminal 1, Vb’ Voltage
Vb’ > Va’ for binary 1 [OFF] state

Port Mode Control

1 8

TOP
Common —

TXDO
TXD1 —

RXD1 —
RXD0 —

T

==, e e——_—_—— ! ———s...___ooDoooo ——— - bH{T-—————

required

TXD1

TXD1

Generator terminal 1, Vb Voltage
(Vb > Va for binary 1 [OFF] state )

Female (Front view)

86383854
9 8 7 6
©\8 8¢ 8 /O

Male (Front view)

Generator terminal 0, Va Voltage
5 9 required TXDO TXDO A _
( Va > Vb for binary 0 [ON] state )
7 2 recommended VP = = Positive 5...24 V DC Power Supply
8 1 required Common | Common c/iC Signal and Power Supply Common

13
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Codificagao de mensagem Modbus

Sao Paulo

* As trocas de informagdes entre dispositivos, utiliza um conjunto de caracteres hexadecimais ou ASCII.
« MODBUS ASCII: transmite dados de sete bits.
» Gera mensagens legiveis, mas consome mais recursos da rede.

« MODBUS RTU (remote terminal unit): Binario de oito bits

With Parity Checking Without Parity Checking

Start| 1 | 2 | 3 | 4| 5| 6 | 7 | 8 |Par|Stop Start| 1 | 2 [ 3 | 4| 5| 6 | 7 [ 8 [Stop|Stop

14



Modelos de organiza¢do da memoria

Device application memory

MODBUS access

Input Discrete

Coils

Input Registers

]

Holding
Registers

MODBUS SERVER DEVICE

MODBUS Request
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Device application memory

MODBUS access

Input Discrete

Coils

Input Registers

Holding
Registers

MODBUS SERVER DEVICE

MODBUS Request
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MODBUS PDU

MODBUS PDU
MODBUS SERIAL LINE PDU
- >
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FRAME de mensagem em MODBUS RTU

Slave |[Function Data
Address| Code
1 byte | 1 byte 0 up to 252 byte(s) 2 bytes
CRC Lowl CRC Hi

Tamanho maximo do frame: 256 bytes

17
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Temporizagdo de Mensagem em MODBUS

- MODBUS message 5
Start Address | Function Data End
> 3.5 char 8 bits 8 bits N x 8 bits 16 bits > 3.5 char
Frame 1 Frame 2 Frame 3
A A A
to 'l ™~ r =~ 3 g
| ———1 } -t -+ ——+—+—4 |
| | | | e |
———p ————p 1 9.0 char [
at least 3.5 char at least 3.5 char - >
4.5 char

18
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Codificagcao de Mensagem em MODBUS

MODBUS message

< >
Start Address | Function Data End
> 3.5 char 8 bits 8 bits N x 8 bits 16 bits > 3.5 char
Frame 1 OK Frame 2 NOK
to r % ~ ~ ik =~
i::::” - e ——+—>
B -~
<1.5'char >'1.5 char

Baudrate > 19200 bps Ti.5 = 750us
3.5 = 1750us

19
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Codificagao de Mensagem Modbus

End Disp Com

2

02 03 00 00 00 0A
caracteres

* Numero de enderego do escravo (1 byte)

» Designa o destinatario da mensagem

0 Broadcast address

1 .. 247 Slave individual addresses

248 .. 255 Reserve

20



Codigo de Fungdes publicas MODBUS

Function Codes

code Sub |[(hex)|Section
code
Physical Discrete |Read Discrete Inputs 02 02 6.2
Inputs
z : Read Coils 01 01 6.1
ot | Intermal Bl Write Single Coll 05 05 | 65
Physica| coils Write Multlple Coils 15 OF 6.11
Data Physical Input Read Input Register 04 04 6.4
Access Registers
Read Holding Registers 03 03 6.3
16 bits | | .4l Registers |Write Single Register 06 06 | 6.6
e Or Write Multiple Registers 16 10 | 6.12
Physical Output |Read/Write Multiple Registers 23 T NeT
Registers Mask Write Register 22 16 | 6.16
Read FIFO queue 24 18 | 6.18
Read File record 20 14 | 6.14
File record access Write File record 21 150me s
Read Exception status 07 07 6.7
) ) Diagnostic 08 |00-18,20| 08 6.8
Diagnostics Get Com event counter 11 OB | 6.9
Get Com Event Log 12 0C | 6.10
Report Server ID 17 11 6.13
Read device Identification 43 14 2B | 6.21
Other Encapsulated Interface 43 13,14 | 2B | 6.19
Transport
CANopen General Reference 43 13 2B | 6.20

[ Jage)

B INSTITUTO FEDERAL
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| S&o Paulo
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Codificagao de Mensagem Modbus

End Disp Com

2

02 03 00 00 00 0A
caracteres

» CRC uma palavra de controle (2 bytes)
* Serve para detectar os erros de transmissao

* Tipo CRC-16.

22


https://crccalc.com/
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06 (0x06) Write Single Register

Request

Function code 1 Byte 0x06

Register Address 2 Bytes 0x0000 to OXFFFF

Register Value 2 Bytes 0x0000 to OXFFFF
Response

Function code 1 Byte 0x06

Register Address 2 Bytes 0x0000 to OxXFFFF

Register Value 2 Bytes 0x0000 to OXFFFF
Error

Error code 1 Byte 0x86

Exception code 1 Byte 01 or 02 or 03 or 04

23
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06 (0x06) Write Single Register

Requisicao para escrever no registrador 2 o valor 0003h:

Field Name (Hex) Field Name (Hex)
Function 06 Function 06
Register Address Hi 00 Register Address Hi 00
Register Address Lo 01 Register Address Lo 01
Register Value Hi 00 Register Value Hi 00
Register Value Lo 03 Register Value Lo 03

24
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03 (0x03) Read Holding Registers

Request

Function code 1 Byte 0x03

Starting Address 2 Bytes 0x0000 to OXFFFF

Quantity of Registers 2 Bytes 1 to 125 (0x7D)
Response

Function code 1 Byte 0x03

Byte count 1 Byte 2 X N*

Register value N* x 2 Bytes

*N = Quantity of Registers

Error

Error code 1 Byte 0x83

Exception code 1 Byte 01 0or02or03or04

25



03 (0x03) Read Holding Registers

Requisicao de leitura dos registradores 108 at¢ 110:
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Field Name (Hex) Field Name (Hex)
Function 03 Function 03
Starting Address Hi 00 Byte Count 06
Starting Address Lo 6B Register value Hi (108) 02
No. of Registers Hi 00 Register value Lo (108) 2B
No. of Registers Lo 03 Register value Hi (109) 00
Register value Lo (109) 00
Register value Hi (110) 00
Register value Lo (110) 64

26
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Memoria do CLP e Enderecos MODBUS

MODBUS Escrave |
Endereco
I 1 | Address
I 1-1024] %Q}ngls %ONE315 | MODBUS 1 2 17 18 19 20 21 22 23 24 1024

Coil  %QX0.0 %QX0.1 ... %QX1.0 %QX1.1 %QX1,2 %QX1.3 %QX1.4 %QX1.5 %QX1.6 %QXL7 .. %QX63.15

|1 025 - 2048 | %MX2872.8 - %4MX2936.7

Input
| 1-1024 | %IX0.0 - %IX63.15

|1 025 - 2048 | %MX2936.8 - %MX3000.7 Address
Holding Registers MODBUS 1 2 3 Bl 5 6 7 8 .. 1024
I 1-2000 | %Mw/0 - %MWn/1339 Input  %IX0.0 %I1X0.1 %IX0.2 %I1X0.3 %I1X0.4 %IX0.5 %IX0.6 %IX0.7 ... %IX63.15

Inputing Reaqisters
| 1- 870 %Mw2000 - %MWw2869

27
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Memoria do CLP e Enderecos MODBUS

Holding Register Inputing Register
MODBUS 1 2 3 4 e 2000 1 2 3 4 o 870
Address %MWO %MW1 %MW2 %MW3 ... %MW1999 %MW2000 %MW2001 %MW2002 %MW2003 ... %MW2869
%IW4 | AIO
%IWS | All
Analog Inputs
%IWG | Al2
%IWT | AI3
) %QW3 | AO0
Analog Output

%QW4 | AO1

28
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