Homann
Designs

J

October 2010

Mach3 and Modbus

A
basic
Introduction

By
Peter Homann

http://www.homanndesigns.com




Homann
Designs

Mach3 and Modbus Introduction

*What is Modbus
*How to Setup Modbus in Mach3

How to use Modbus in Mach3

Practical Example
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What is Modbus ?

An open data communication protocol
Open structure
Flexible
Widely known
Serial transmission modes:
— ASCIl (Not used by Mach3)
— RTU (Binary)
Communication interface
— RS-232/485
— Ethernet (TCP/IP)
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Architecture Overview
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Modbus Master
Mach3

Serial Modbus Slaves TCP/IP Modbus Slaves
ModIO(s), PLCs ModIP(s), PLCs
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Query Response Cycle

Modbus Cfg# Data Query Slave Register data

1150

i

1150
Slave Subaddress

Data Bytes
(Flexible)

1150
1151
1152
1153

k

Response t } [0

Slaves (ModIO)

Master (Mach3)
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Serial RTU Message Packet

m Slave Address | Function Code m Error Check m
3.5 Char 3.5 Chars

Start message detection protocol is 3.5 characters of Silence
Error Checking is by 16 bit CRC
Up to 252 Data bytes per packet
End message detection protocol is 3.5 characters of Silence
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Mach3 Modbus Function Codes

*01: read Discrete Outputs (Coils)

*02:
*03:
04
*05:
*06:
*15:
*16:

read Discrete Inputs
read Holding Registers
read Input Register

write single Discrete Output (Coil)

write single Register

write Multiple Discrete Outputs (Coils)

write Multiple Registers
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State of output LED

Switch inputs

Analog inputs

Analog inputs, Switch arrays
Relays, LEDs, etc

PWM Value

LED Arrays

PWM Values
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How to Setup Modbus in Mach3




|

Homann
Designs

|
\i[SjuglelefS

«Standard Serial Modbus

Legacy Modbus support initially for ModIlO device
Internal interface between Modbus and I/O
«Cannot work with Plugins

-Likely to be removed in Mach4

«Cannot interface with Mach3 Brains directly

*Plugin Supported Serial Modbus
«Can work with Plugins,
*Much more flexible
*Way of the future
*Can be controlled by brains and Macropump

Plugin Supported TCP Modbus

«Same as Plugin Supported Serial Modbus but over TCP
*Faster Comms and more expandable
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Enabling Modbus Modules

-
Engine Configuration... Ports & Pins

Fort Setup and Axis Selection antnrDutputsl [mput Signals | Output Signals] Encnden’MF‘E's] Spindle Setup MiIIEIptil:uns]

Port #1 Port #2 M a=tC Maode

Gl o S B Flort 2 ac =4 [ Max CL Mode enabled

0378 Paort &ddress 0278 Paort &ddress ™ Max NC-10Wave Drive

Entry in Hex 0-9 A-F only Entry in Hex 0-9 A-F only Program restart necessary

[ Pinz 29 az inputs

kK.ermel Speed

€7 25000Hz ¢ 35000Hz f* : i ModBus Plugln Suppaorted.
" BE000kz I TCP Modbus suppart

| Ewent Dnven Senal Coftral

| SemvoSenal Link

Mate: Saftware must be restarted and matars retuned if
kermel speed iz changed.
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Serial Modbus Comms Setup

Baud rate Data Format Modbus

Serial Port Timeout

Modbuz Configuration

Port Mum: |1 Baud Rate e RTS Far transmit Timeout | 100 ms

Comment or Port/Address Slave # Refresh Address ¥ of Direction
Device 0-10 25ms Incr. | ModBus(¥ar) Registers Input Qutput
a0 0 1 Input Re
a0 0 1 Input
a0 ] 1 Input R
a0 0 1 Input

Important!!! Cfg #0

Cfg #1
Modbus Enable cf: #2
CFg #3
Cfg #4
CFqg #5
CFg #6
Cfg #7
CFg #8
Cfg #9
CFg #10
Cfg #11
Cfg #12
Cfg #13
Cfg #14
Cfg #15
Cfqg #16
CFg #17

= oo

a0 1 Input
a0 1 Input
a0 1 Input
a0 1 Input
a0 1 Input
a0 1 Input
a0 1 Input
a0 1 Input
a0 1 Input
a0 1 Input

Input

Input

Input

Input

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
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Serial Modbus Test Page

Serial Port

—

| McdBus Serial Control Monitar,

Baud rate

1150 Mum Regs: |7

Farmnat

DeVice " Input Fe ' Hex
Sub address . otaRegret)  Decind

MOd bU S Fiead Excp Stat
CO mm and Ztatuz: Mo emor

Message
Refresh rate
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Open

Important!!!
Open/Close
Serial Port

Message
Data area

Status line
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Slave
IP Address

Device
Sub address

Modbus
Command

Message
Refresh rate

r

TCP Modbus Test Page

ModBus Serial Control Monitor

Master Address

Slave Addr |255 Num Regs |10

Format
" lnput Re ] * Hex

ecimal

" Dizcrete Inputls)

Fead Excp Stat

Statz: Mo Error
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Important!!!
Open/Close
TCP Port

Message
Data area

Status line
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Read 8 holding registers
from slave 3 every 50mS

Read 1 holding register
from slave 3 every 50mS

Read 8 holding registers
from slave 4 every 50mS

Read 1 holding register
from slave 4 every 50mS

Modbus Message Config Setup

ModBus Configuration

Port Mum: |1 Baud Rate: | 57600 g-1-N j [ Use RTS for transmit (RS5485)  Timeout | 100 ms Test ModBus

i Moerror

CFg #10
CFg #11
CFg #12
CFg #13
CFg #14
CFg #15
CFg #16
CFg #17

— man

o 3 4

hlod|P 1
tlod|P 1
Mod|F2
Mod|F2

Comment or PortjAddress| Slave #
Device 0-10

= I R T |
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Refresh
25ms Incr.
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0
a0

Il

Address
ModBus{¥ar)
1,150
1,140
1,150
1,140
0

N e O o T T e e s s e e e R e Y s o

{F R N N R N I O O T S D T N R =

& of

Registers

Direction
Input Output
Input-Haolding
Output-Halding
Input-Haolding
Output-Halding
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg
Input Reg

Apply
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How to use Modbus in Mach3
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Mechanisms

*MacroPump
*Runs ~10 times per second
*Will work directly with legacy serial mode
*Can interface with Mach3 Brains via User DROs

*VVB macros
*Will work directly with legacy serial mode
*Can interface with Mach3 Brains via User DROs

*Mach3 Brains
Interfaces directly with Plugin Supported Modbus
-Can interface with Macropump via User DROs

*Machg3 Plugin

Interfaces directly with Plugin Supported Modbus
*Need C++ Programming skills
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Mach3 Brains

*Brains are run ~ 10 times per second
*Extremely fast

*Graphical editor

*Real-time monitoring of inputs and outputs

*Video tutorials at: http://www.machsupport.com/videos.php
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Brain Control Form

-
Brain Control

Loaded Brains

O.brn
LEC.brn
ToggleMPGrode . brn

| Enabled Bl’al n
R eload Brain CO nthlS
Reload all Brains
Enable Al
Disable all

YiewBrain

Real-time
Display

Copyright © 2010 Homann Designs




' Homann
Designs

.
B LightPole.brn -

File Yiew Commands

Scroll Help

Brain Editor

Data
Operations

Mo- DpeEtion

Pasz Signa

A
hAa0:1-01-P:0

Mo Opee &t ion

Pas= Signd

f00:1-0E-P:0

MNo- OpeEtion

Paz= Simd

RACDG- Od-Po0 I_

Mo- Opee i@t ion

Pass Signd

hA0 OG- 0 -Ti0 I_

Mo- DpeEtion

Pa= Signd

ToolChange wait

Mo Opee &t ion

Pas= Signd

OBWLEC:ZOO

MNo- OpeEtion

Paz= Simd

AND

AMDOinpats

OBWLEC:ZOO I_

M- Ope @t ion

Pass Signd

ESTOR

Mo- DpeEtion

Pas= Signd

AND

AMOinpats

Plarner Paused |_

ya
Ho- Epemtiu/

Paz= Signd

OF inputs
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M BrainView
ScrollType

Real Time Brain Viewer

Data
Outputs

Mo-Operation|
0D 0 Faszz Signal.0|

Mo-Operation)
ACID:1-D4-P0: O Faz= Signal,d

Mo-Operation|
Faszz Signal.0|

Mo-Operation|

Faz= Signal,d|

Mo-Operation
hACDe6-D3-T0: 1

__Pass Signal.1

ToolChange wait: Of

Faszz Signal.0|

Data
Operations

Mo-Operation|
Flanner Faused ;0| Fazs Signal,d
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A Practical Example
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Machine Light Tower
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Resources

*Modbus Standards
http://www.modbus.org/
http://www.modbus.org/docs/Modbus_Application_Protocol V1_1b.pdf
http://www.modbus.org/docs/Modbus_over_serial _line V1 _02.pdf
http://www.modbus.org/docs/Object_Messaging_Protocol ExtensionsVersi.1.doc
*Video Turorials
*http://www.machsupport.com/videos/
*http://www.machsupport.com/videos/movies/modio_setup1.wmv
http://www.machsupport.com/videos/movies/modio_setup2.wmv
http://www.machsupport.com/videos/movies/modio_setup3.wmv

*Modbus Examples
http://www.machsupport.com/MachCustomizeWiki/index.php?title=Customization_case studies
http://www.machsupport.com/MachCustomizeWiki/index.php?titte=Mach3_Pendants_links
http://www.cnczone.com/forums/mach_software_artsoft_software/

57759-mach3_modio_handheld_pendant-new-post.html

*Modbus Hardware
*Homann Designs http://www.homanndesigns.com
«Automation Direct http://www.automationdirect.com.au
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